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Abstract:

X-ray crystallographic structure determinations reveal that
tetrakis(pentafluorophenyl)-porphyrin derivatives substituted with bulky [3-substituents
undergo a tetrahedral distortion that reduces the macrocyclic symmetry from Dy, to Dy .
The nickel complex of [2,3,7,8,12,13,17,18-octabromo-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin], NiTFPPBrg, has nitrogen atoms displaced £0.192 A
and meso-carbons £0.211 A from the plane of the porphyrin. Despite large conformational
changes, bond distances and angles are essentially conserved for all tetraphenylporphyrins.
Electrochemical and UV-vis spectroelectrochemical experiments revealed a novel, ligand-
centered two-electron (2e) oxidation for Zn and Mg derivatives. Values for the le potentials
were calculated from Kgjgp, the constant for the disproportionation of the singly oxidized
product into the doubly oxidized and the neutral species, E9'24/0, and the Nernst equation.
The redox potentials are consistent with semiempirical AM1 calculations that indicate that
Dy — D; distortion destabilizes the HOMOs (ayy, agy — a, by) preferentially over the (eg
—> by, b3) LUMOs whereas halogen substitution lowers the energy of both the HOMO and
the LUMO approximately equally. Consistent with the meso-substituent influencing
relative ordering, EPR spectra of ZnTPP+, and ZnTFPP+, and ZnTFPPBrg* reveal ayy, ajy,
and a(ajy) HOMOs, respectively. Furthermore, the B-octaethyl and octamethyl
tetrakis(pentafluorophenyl)porphyrins undergo a similar net 2e oxidation. Thus, the
distortion observed in the neutral molecule appears to mirror an electronically favorable
geometry for the doubly oxidized product. An understanding of the sterics and electronics
that influence frontier orbital energy levels creates the possibility of tuning porphyrins for a
variety of applications: light harvesting, electron transfer, and catalytic reactions involving 2e

reductions.
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CHAPTER 1:
INTRODUCTION



Porphyrins and porphyrin-like species have been and continue to be the subjects of
numerous studies stemming from their central roles in diverse biological reactions. They
are light harvesters and reductants! in the photosynthetic reaction center, and ligands both in
the catalytic sight in monooxygenase enzymes, such as cytochrome C and catalase, and in
the center for reversible oxygen binding in hemoglobins and myoglobins.>? They are the
pigments that produce the green color in plants and the red and blue colors of blood.
Symmetric porphyrins, such as 5,10,15,20-tetraphenylporphyrin TPP and
octaethylporphyrin, OEP, have been synthesized. Figure 1 contains pictures of the various
natural, with, in some cases, an indication of the enzyme or environment that they can be
found in, and synthetic porphyrin derivatives. It is of interest to explore the properties of
metalloporphyrins not only to gain insight into their biological functions, but also in order
to exploit their catalytic and light-harvesting potential. In nature the functionality and
effectiveness of the metalloporphyrin is dependent not only on environment, i.e., the size of
enzyme pocket or availability of axially coordinating ligands, but also upon the nature of the
substitution around the porphyrin macrocycle. The B-octaalkylated derivatives of TPP have
been studied to understand the effects of changes in macrocyclic conformation on biological
function.*19

The studies presented here concern synthetic TPP derivatives, specifically the -
halogenated and alkylated derivatives of TFPP (TFPP = 5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin),!! TFPPXg (where X=H, Cl, Br, Me, Et). Figure 2
contains a picture of TFPPXg as well as an explanation of notation. The synthesis
B-halogenated derivatives was first reported by Callot.!?14 Lyons and Ellis exploited Fe,
Mn, and Cr derivatives of these ligands as biomimetic catalysts for the selective oxidation of
the tertiary and secondary positions of light alkanes.!>!6 Other workers had previously
used the metalloporphyrins for biomimetic hydroxylation and epoxidation involving
iodosylbenzene and H0,.!13 Lyons and Ellis discovered that these catalysts can use

dioxygen from the air and function for many turnovers without added coreductants. Recent



mechanistic work indicates that the mechanism is probably not biomimetic, i.e., involving a
P+Fe(IV)=0 species (where P+ = a porphyrin cation radical) as the postulated oxidant,!7-1°
at all, but is radical-based and Fenton-like in that the FeTFPPXg (X = Cl, Br) cycles
between its Fe2+ and Fe3+ states splitting the alkylhydroperoxides (Haber-Weiss
mechanism) formed from alkyl autooxidation.?%2! The information reported here about the
changes in electronics induced by halogenation is consistent with this mechanistic insight.

Chapter 2 presents crystallographically determined structures of the unmetallated
and metallated derivatives of the completely halogenated porphyrin macrocycles,
[2,3,7,8,12,13,17,18-octachloro-5,10,15,20-tetrakis(pentafluorophenyl)porphyrin]M(II),
MTFPPClg, M = Cu) and [2,3,7,8,12,13,17,18-octabromo-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin]M(II) (M = Cu, Ni, Zn, and Hp), MTFPPBrg. The
structural consequences of the substitution of the periphery of the porphyrin with bulky
electron-withdrawing substituents are a distortion that reduces the molecular symmetry from
Dyp, to D2. Appendices 1-7 contain ORTEPs and supplementary material for the crystal
structure determinations.

Gouterman's four orbital model is an extremely effective scheme for interpreting the
electronic behavior of the porphyrin macrocycle.?? The four frontier orbitals of Dyy,
symmetric porphyrins are divided into two nearly degenerate HOMO's of aj, and apy
symmetry and two LUMO's of eg symmetry (ajy, a2u — a, b1, g —> b2, b3 in D2). The
relative energies HOMO and LUMO orbitals as well as of the ay, versus the ap, are
modulated by metal substitution and the placement and electronic nature of the substituents
on the porphyrin ring.

Chapter 4 contains electronic spectra and Chapter 3 electrochemical data for the B-
halogenated and alkylated TFPPs. The red-shifted UV-vis spectra for the distorted
porphyrins reveal that the energy gap between the HOMO and LUMO orbitals has
narrowed. Halogenation of the porphyrin makes the porphyrin macrocycle and any redox

active metal center more difficult to oxidize and more easy to reduce. The effect of halogen



substitution is larger on the ring redox potentials than on metal-based ones. Semiempirical
AMT1 calculations?3 and electrochemical data reveal that the HOMO orbitals are more
sensitive to distortion than the LUMO. The observation of a two electron oxidation wave
for the Zn and Mg derivatives of TFPPXg but not TPPXg (X = Cl, Br, Me, E) illustrates the
extreme sensitivity of the frontier orbitals to the nature of the substituent. Chapter 5
presents some conclusions and attempts to sort out the relative effects of substituents and
distortion on the energies of the HOMOs and LUMOs through comparisons between

porphyrins with varying substitution.
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Table 1.1. Abbreviations for Natural and Synthetic Porphyrins.

HyDeut 2 4-diacetlydeuteroporphyrin

H,oP porphyrin

H,OEP octaethylporphyrin

H,TPP 5,10,15,20-tetraphenylporphyrin

H,>TPPBrg 2,3,7,8,12,13,17,18-octabromo-5,10,15,20-tetraphenylporphyrin

H,TPPEtg 2,3,7,8,12,13,17,18-octaethyl-5,10,15,20-tetraphenylporphyrin

H,>TPPMeg 2,3,7,8,12,13,17,18-octamethyl-5,10,15,20-tetraphenylporphyrin

H,TFPP 5,10,15,20-tetrakis(pentafluorophenyl)porphyrin

H,TFPPBrg 2,3,7,8,12,13,17,18-octabromo-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin

H,TFPPClg 2,3,7,8,12,13,17,18-octachloro-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin

H,TFPPEtg 2,3,7,8,12,13,17,18-octaethyl-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin

H,TFPPMeg 2,3,7,8,12,13,17,18-octamethyl-5,10,15,20-
tetrakis(pentafluorophenyl)porphyrin

H,TMP Tetramesitylporphyrin




Figure 1.1. Common natural and synthetic porphyrins.
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Figure 1.2. B-octasubstituted (H, Cl, Br, Me, Et) 5,10,15,20-tetrakis-

(pentafluorophenyl)porphyrins with atomic numbering scheme and nomenclature.
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CHAPTER 2:
SYNTHESIS AND X-RAY CRYSTAL STRUCTURES OF
TETRAKIS(PENTAFLUOROPHENYL)PORPHYRINS
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Introduction:

This chapter presents both the methods for the synthesis and metallation of
tetrakis(pentafluorophenyl)porphyrin (TFPP) ligands substituted with either halogens or
alkyl groups at the B-positions, and the structural consequences of B-substitution on the
expected planarity of the macrocycle. Most syntheses presented are derived from standard
procedures in porphyrin chemistry, with modifications. It was found that TFPP derivatives
are less susceptible to chromatographic and light degradation than the tetraphenylporphyrin
(TPP) derivatives and therefore are more easily studied. X-ray crystallographic structure
determination revealed that the macrocycles with bulky B-substituents are highly nonplanar.
Comparisons of the average displacements of the meso- and 8- carbon atoms from a plane
defined by the four nitrogen atoms indicates that the ruffling of the porphyrin macrocycle
increases along the series: Hy = Zn < Cu < Ni. Nonplanarity does not significantly alter the
bond lengths in the porphyrin macrocycle, as compared to structures determined for planar
tetraphenylporphyrins and to Hoard's ‘average porphyrin'.l*> Resonance Raman data for the
'structural marker' bands, i.e., those bands that are sensitive to macrocyclic distortion, for the
halogenated porphyrins are also discussed and compared to those for distorted B-

octaalkylated TPPs.

Results and Discussion:
Synthesis:

The synthesis of perhalogenated tetraphenylporphyrins, H)TFPPClg and
H>TFPPBrg, can be accomplished via two different routes in 2-3 hrs, starting with the
commercially available compound, ZnTFPP. The free ligand is significantly more difficult
to halogenate than the metallated porphyrin and it is therefore necessary to avoid
demetallating reaction conditions, such as production of large quantities of HCI.

Halogenation of the pyrrole positions can either be accomplished with Cly(g) or Brp(1) in
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dry refluxing CCl4>* or with N-chlorosuccinimide (NCS) or N-bromosuccinimide (NBS)
in refluxing CH30H.3® Both methods produce material which is contaminated with
partially halogenated products (determined through isolation of bands from a preparatory
thin-layer chromatogram (tlc) and mass spectral analysis of the resulting products).
Essentially pure perhalogenated porphyrin can be obtained via careful purification on flash
silica gel.

Attempts to synthesize the perfluorinated derivative with a variety of fluorinating
agents, such as Fp, CoF3, AgF,, and XeF), (starting with ZnTFPP),” and halogen exchange
reagents, KF, (CH3)4NF, and HF (starting with ZnTFPPBrg or ZnTFPPClg),8 proved
unsuccessful. The fluorinating agents which reacted by radical mechanisms, Fp, CoF3,
AgF», and XeF; were found in general to produce highly fluorinated products
(characterized by mass spec, UV-vis,” and 15F NMR) in which the porphyrin had lost
aromaticity. It was found in reactions with KF that despite the robust nature of the
perhalogenated catalysts, high temperatures (> 100 °C) coupled with the presence of metal
salts frequently cause dehalogenation of the f3-positions.

HoTFPPMeg can be synthesized according to the scheme shown in Figure 2.1.
Ethyl-3,4-dimethylpyrrole-2-carboxylate was synthesized by the method of Barton and
Zard!0 and decarboxylated in refluxing ethylene glycol/NaOH solution.!! The resulting
3,4-dimethyl pyrrole was condensed with pentafluorobenzaldehyde to generate the
octamethylporphyrin according to the procedure of Lindsey et al.!213 H,TFPPEtg can be
synthesized in a similar manner, coupling the 3,4-diethyl pyrrole with
pentafluorobenzaldehyde. The methodology for the synthesis of the B-ocaalkylated TFPPs
is similar to that employed in the synthesis of $-ocaalkylated TPPs. This represents one of
the first, if not the first report of the synthesis of the these TFPP derivatives.

The synthesis of the related tetraphenylporphyrins was found to be less
facile.!21415 The tetraphenylporphyrins, especially the Zn derivatives, are unstable on

various chromatographic material (alumina and silica gel). Typically, Zn derivatives of
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porphyrins are known to be photosensitive, although the tetrakis(pentafluorophenyl)
derivatives are not. It would appear that substitution of the meso position of the porphyrin
with a perfluorophenyl group confers stability to the macrocycle.

Distorted porphyrins are easily demetallated by bubbling HCl(g) through a room
temperature CHCl3 solution for 3-5 min. Other acids, such as HF and HBr, are also
capable of demetallating the porphyrin. A short alumina column is used to separate the
porphyrin from the metal salt and any remaining Zn porphyrin. The zinc, magnesium,
copper, nickel, palladium and cobalt derivatives can be synthesized from the corresponding
metal acetates in CH30OH/CHClj solutions.!® Distorted porphyrins are easier to metallate
than planar ones.!7!8 More difficult metallations, such as for Fe, can be accomplished in
120 °C dimethylformamide (DMF).1? Care must be taken because decomposition of DMF
leads to substitution of the para fluorine of the phenyl ring by dimethylamine.?

The progress of the halogenation reaction can be followed both by tlc and UV-vis.
The UV-vis bands of ZnTFPP red-shift and broaden. Due to the sensitivity of the fluorine
nucleus to environment and the large spectral window for fluorine shifts, IF NMR has
proven to be a useful technique for determining the degree of contamination with the 5, 6,
and 7- halogenated derivatives.?

Structural Characterization:

Crystals were grown and structures determined for the following derivatives:
H,TFPP, CuTFPP,> CuTFPPClg,2! HyTFPPBrg, NiTFPPBr3,2223 CuTFPPBrg?3 and
ZnTFPPBrg.?* ORTEP:s for the structures can be found in Figure 1 of Appendixes 1-7
(supplementary material for the X-ray crystal structure determinations). Structures for
H,TFPPClg, ZnTFPPClg,> [RuTFPPClg}(CO)H;0,25 [FeTFPPB13]Cl, and
[FeTFPPBrg]Py; (where Py = pyridine)?5-8 have also been obtained by coworkers.

H,TFPP and CuTFPP both crystallized in spacegroup R 3 without solvent
molecules in the lattice. CuTFPPClg crystallized with one molecule of CH,Cl; per

porphyrin. Although the N atoms of the core are slightly (+0.076 A) tetrahedrally
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distorted, the copper ion has approximately square-planar coordination as is typical for
Cu(II) porphyrins,! with a Cl from the dichloromethane at 3.51 A as the closest axial
neighbor to the copper. HyTFPPBrg crystallized with molecules of o-dichlorobenzene
stacked between the porphyrins. A view of this stacking can be seen in Figure A4.2. The
crystals of NiTFPPBrg and CuTFPPBrg are isostructural (spacegroup C2/c). The unit cell
contains eight porphyrins and four molecules of CH2Cly. The Ni(ll) and Cu(II) ions are
four-coordinate; the nearest axial neighbors, Br atoms from adjacent molecules, at 3.42 and
3.53 A in NiTFPPBrg and 3.36 and 3.48 A in CuTFPPBrg, are too distant to bond
formally. The metal-nitrogen bond distances observed in these structures are within the
typical range observed for M(II) ions coordinated to porphyrin ligands.! Typical closest
porphyrin-porphyrin distances within the macrocycle are 3.9 A for NiTFPPBrg, thus
precluding the possibility of ©t-7 interactions between the porphyrin molecules.

The ZnTFPPBrg molecule crystallized from a complex mixture of solvents. The
unit cell contains both a CCly and o-dichlorobenzene molecule per ZnTFPPBrg molecule.
The zinc ion is five-coordinate and has an axially coordinated oxygen atom from either a
methanol half of the time or an acetone half of the time. Figure A7.2 contains an ORTEP
projection of the unit cell. There is a crystallographic mirror plane through N1, Zn and N3,
perpendicular to the porphyrin plane. The zinc ion sits 0.180 A above the plane of the
porphyrin (toward the coordinated oxygen atom). The Zn-O bond length, 2.16 A, is similar
to the Zn-O bond length of 2.22(5) A for ZnTMPP(H,0).2° In contrast, the structures
determined for ZnTFPP and ZnTFPPClg show the zinc atom to be four-coordinate and
inside the porphyrin core. Reports of both in and above-the-plane zinc coordination exist
for a variety of zinc porphyrin complexes.!3%3! In general, it is not unusual for porphyrins
to include a variety of solvents within the crystal lattice, a property that has led to them being
called 'porphyrin sponges'.3? The inefficiency of recrystallization as a method for

purification is perhaps explained.
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Tables 2.1 and 2.2 contains a selection of average bond lengths; and Tables 2.3 and
2.4 list average angles determined for all the structures and a comparison to Hoard's
'average porphyrin'. X-ray crystallographically determined structures for HoTFPP,
H,TFPPClg, and HoTFPPBrg are shown in Figure 2.2. Figure 2.3 contains representations
of the structures for the copper derivatives of the halogenated series.

The porphyrin macrocycle, which is essentially planar in TFPP (Dyy, symmetry),
appears increasingly more tetrahedrally distorted in TFPPClg and TFPPBrg (D, symmetry)
(Figs. 2.2 and 2.3). The individual pyrrole rings are essentially planar. The distortion of
the porphyrin can be viewed as follows: pairs of bromines are alternately above and below
the plane of the macrocycle as are the meso-carbons. The macrocyclic distortions can be
quantified as the average displacements of the relevant atoms from a plane defined by the
four N atoms (Tables 2.5 and 2.6). The two types of distortion observed, manifested in the
nonplanarity of the meso- and B-carbons, have been termed 'ruffle’ (or a twist distortion)
and 'saddle', respectively.?3 The distortion minimizes the sterically unfavorable (short)
interatomic contacts between the $-substituents and the ortho-carbon of the phenyl rings.

Despite these large changes in macrocyclic conformation, bond distances are
essentially conserved (see the resonance Raman section for further discussion; also, it is
difficult to determine trends since differences between bond lengths and angles are usually
within the error associated with the determination of the bond length or angle) for all the
halogenated and unhalogenated copper derivatives. Within experimental error, the values
observed for the bond lengths and angles are within the 'average' range reported by Hoard?
for planar porphyrins with varying metal substitutions and substituents (Tables 2.1, 2.2, 2.3
and 2.4). The distortion of the macrocycle appears to be accomplished through the
adjustment of bond angles and bond torsion angles. The halogenated derivatives appear to
be slightly more structurally amorphous, i.e., they exhibit more variation in chemically
equivalent bond lengths within a single molecule than do their unhalogenated counterparts;

this can be seen in the deviation in the crystallographically different bonds for the N-C, and
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Cq-Cp bonds (Table 2.2). Although the pheny] rings are rotated into the plane of the
porphyrin in the distorted derivatives, Cpy-Ciyeso distances indicate negligible double bond
character between the phenyl group and the porphyrin.

The free ligand contains less twist distortion than do the metallated derivatives
(except CuTFPPCIg). This difference can be viewed in Figures 2.4 and 2.5, which contain
simplified representations of the unmetallated and metallated porphyrin macrocycles. The
most distorted macrocycle is that of NiTFPPBrg, consistent with ruffling contracting the
core of the porphyrin (as measured by the shorter M-N bond lengths for Ni as compared to
Cu and Zn). For the NiTFPPBrg macrocycle, nitrogen atoms are displaced alternately
+0.192 A, meso-carbons 0.211 A, B-carbons +1.31 A, and bromine atoms +2.05 A from
the plane of the porphyrin. The Zn(II) and the Hj derivatives are the least distorted (in the
Zn(II) structure the metal atom is sitting slightly above the porphyrin core).

The metal-induced structural changes for the perhalogenated TPPs are qualitatively
similar to those observed for metallosubstitution in OEP and B-octaalkyl TPPs. Cy-Cpeso
bond lengths and Cy-Cpyes0-Co bond angles increase, and N-Cgy and Cy-N-Cg, bond angles

decrease with increasing size of the metal.>34

Resonance Raman Spectroscopy:

The resonance Raman spectra of porphyrins contain two relatively intense bands,
associated with in-plane skeletal modes, that have been observed to shift with porphyrin
macrocyclic distortion.> These bands, v2 and v, are primarily associated with Cg-Cg
stretching modes (calculated to be 60 % of v2 with an additional 19% associated with Cg-Et
vibrations) and Cy-N and Cy-Ces0 stretching modes (53 % and 24% of v, respectively),
respectively.3® These polarized peaks are found in the resonance Raman spectra that arise
from excitation near the B absorption band. Table 2.8 contains values for v, and vy4 for
halogenated and unhalogenated Ni(II)tetraphenylporphyrins; the spectra are given in

Appendix 8.3738  Although v; and vy are primarily skeletal modes, v; also contains some



19

phenyl character, as can be seen from the shift observed from NiTPP to NiTFPP of -4 cm-l,
as well as the Cg-substituent (and perhaps ¢eso-substituent) character that is observed in
the +28 cm-! shift from NiTPP to NiOEP; v4 is less perturbed in a similar comparison: +1
cm-! and +9 cmrl. Both bands shift to lower energy (-10 cm-1) with increasing distortion
of the macrocycle; and these shifts are within the range reported by Shelnutt et al.3> for the
similarly distorted B-octaalkyltetraphenylporphyrins. Although the effects of changes in
reduced mass and altered electronics (i.e., electron-withdrawing versus electron-donating
substituents) on the frequencies of the observed skeletal modes are not entirely clear, in a
comparison between NiP and NiOEP the effect of §-alkyl substitution is not to lower the

frequency of v4 and v.

Conclusions:

The TFPPClg derivatives are about two-thirds as distorted as the TFPPBrg
derivatives, consistent with the chlorine atom having a smaller van der Waals radius than
bromine. Although no structure was determined for NiTFPPClg, the metal effects found for
the other derivatives of the TFPPCIg ligand mirror those determined for the TFPPBrg
derivatives, such that the free ligand and Zn are less distorted than the Cu derivatives and
this distortion approximately correlates with M-N bond lengths. A dampening of ruffling
with increasing M-N bond length has been observed in -octaalkyltetraphenylporphyrins.34
Although the porphyrin is extremely sterically crowded, it is still relatively flexible. This
flexibility has previously been observed; in fact, two crystalline forms exist for NiOEP
(OEP = octaethylporphyrin): one that is essentially planar (triclinic crystals)®® and one that
is twist-distorted (tetragonal crystals).4 In the more ruffled structure, M-N bond lengths
are contracted from 1.958(2) A (planar) to 1.929(3) A (ruffled). Resonance Raman
experiments indicate that a solution of NiOEP contains a variety of flat and ruffled
structural polymorphs.*! For the NiTPPRg molecules M-N bond lengths have been used

in EXAFS studies to judge the degree of distortion of the porphyrins.*2
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The distortions observed in these perhalogenated tetraphenylporphyrins are
analogous to those observed in the -octaalkyl-substituted derivatives.!? Table 2.7 contains
out-of-plane values for distorted B-alkylated porphyrins. It can be seen that the structure
determined for ZnTPPEtg is more distorted than that for ZnTFPPBrg. The structure
determined for NiTFPPBrg is more twist-distorted than that determined for NiTPPEtg,
although the NiTPPEtg structure is more saddled. It may be possible to obtain structures
for Ni derivatives with varying degrees of twist-distortion, analogous to the situation
observed in NiOEP. Consistent with the NiTFPPBrg derivative being less distorted than the
NiTPPEtg, the resonance Raman band is observed at higher energy for NiTFPPBrg. The
only crystallographic observation of a planar persubstituted tetraphenylporphyrin is one in
which the B-alkylsubstituents are constrained into a 5-membered ring, copper B-
tetrapropanotetrakis(3,4,5-trimethoxyphenyl)porphyrin, resulting in a molecule in which the
b-substituents are essentially smaller (Cg-Cg-CHp angle is 13° smaller than in the octaethyl
derivative),*® consistent with the idea that macrocyclic nonplanarity relieves Cphortho - B-X
(X =R, Br, Cl) steric strain. Thus, distortion is a steric effect in B-substituted TPPs.

The interporphyrin distances, 3.9 A, indicate that the distortions do not arise from 7-
T interactions. Resonance Raman spectroscopy of the halogenated TFPPs is consistent
with the maintenance of distorted structures in solution. The TFPPBrg derivatives are very

slightly less distorted than the TPPEtg ligands.

Experimental:

Porphyrins. ZnTPP (Aldrich) w.as used as received. ZnTFPP (Porphyrin
Products) was purified on flash silica gel (‘Baker’, 40pim), eluting with CH,Cly/hexane.
The middle fraction of the pink band was isolated. HoTFPP (Aldrich) was used as received.
CuTFPP was synthesized from HyTFPP and excess CuClj by stirring in 100 °C DMF
according to the Alder method!? and purified on flash silica gel eluting with

CH>Cly/hexane.
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ZnTFPPClg. ZnTFPPClg was prepared from purified ZnTFPP and Cl,(g) in
refluxing CCly under a steady stream of Ar(g).>* The halogenated porphyrin is
chromatographically purified initially on a short column of neutral alumina, eluting with
CHCI3z. The porphyrin runs as a tightly loaded green band with a rf of about 0.5. The
porphyrin is then further purified on flash silica gel, eluting with a gradient (10:1 to 1:1) of
CH;Cly/hexane (rf = 0.5 in 1:1 CHpCly/hexane). It is also possible to synthesize the
porphyrin from N-chlorosuccimimide in methanol, in a procedure similar to that used for
the preparation of ZnTFPPBrg. Mass spectral analysis revealed a set of peaks (reflecting
the relative abundances of the isotopes of Zn and Cl) centered at mass 1313.8. Amax
(CH,Cly): nm (g x 10-3), 364 (34),442(200), 574(20). 1F NMR (CDCl3, 500 MHz, vs.
CFCl3 = 0 ppm): 8 -137.8 (q, 2 F, 0-Ar-F), § -150.7 (t, 1 F, p-Ar-F), 8 -162.7 (sextuplet, 2
F, m-Ar-F).

ZnTFPPBrg. ZnTFPPBrg was synthesized from purified ZnTFPP and 5 equiv
(per B-hydrogen) N-bromosuccinimide in refluxing methanol (3 hrs).> The porphyrin is
purified in the same manner as ZnTFPPClg. It is possible to synthesize the porphyrin from
about 10 equiv (per B-hydrogen) of Bry in dry refluxing CCls. The Br; is added slowly
through an addition funnel and the reaction is complete in about 4 hrs. Mass spectral
analysis revealed a set of peaks (reflecting the isotope abundances for Zn and Br) centered
at mass 1670.1. Agax (CH2Clp): nm (€ x 10-3), 360(34), 460(200), 594(20). °F NMR
(CDCl3, 500 MHz, vs. CFCl3 =0 ppm): & -137.7 (q, 2 F, 0-Ar-F), 6 -150.6 (t, 1 F, p-Ar-F),
8 -162.3 (sextuplet, 2 F, m-Ar-F).

ZnTFPPMeg. H>oTFPPMeg was synthesized via the condensation of 3,4-
dimethylpyrrole and pentafluorobenzaldehyde.!?13 3 4-Dimethylpyrrole was prepared
from ethyl-3,4-dimethylpyrrole-2-carboxylate.!! Ethyl-3,4-dimethylpyrrole-2-carboxylate
was prepared as follows:10 a solution of 40 g 2-acetoxy-3-nitrobutane in 250 mL of a 1:1
solution of isopropyl alcohol (IPA) and tetrahydrofuran (THF) was added slowly overa 1 h

period to a solution of ethyl isocyanoacetate (0.8 equiv) and 1,1,3,3-tetramethylguanidine



22

(1.7 equiv) in 500 mL 1:1 IPA:THF. The resulting pyrrole (70% yield) was purified on
silica gel, eluting with CH2Clp, and sublimed in vacuo at 80°C. Ethyl-3,4-dimethylpyrrole-
2-carboxylate (20 g) was decarboxylated with 7.5 g of NaOH in 100 mL refluxing ethylene
glycol. The reaction solution was poured into water, and the pyrrole was extracted with
hexane, dried over MgSOy, and purified by passing through a pad of silica gel. The
resulting pyrrole, a white crystalline solid that melted near room temperature to form a
stinky yellow oil (25% yield), was used immediately in the next reaction. A solution of 0.5
g 3,4-dimethylpyrrole and 1 equiv pentafluorobenzaldehyde (Aldrich) in 500 mL freshly
distilled CHCl, with 0.1 equivalent boron trifluoride etherate (Aldrich) was stirred at room
temperature under Ar for 1 h. Four equiv (per porphyrinogen) of 2,3-dichloro-5,6-dicyano-
1,4-benzoquinone were added and the solution was refluxed for 30 min. HoTFPPMeg was
partially purified on a short column of neutral alumina, eluting with CHCl3. HyTFPPMeg
was metallated in 10 min at room temperature in CHCl3 by addition of a solution of
Zn(OAc)2*(H70); in methanol. Flash chromatography (silica gel), eluting with
CH,Cly/hexane, yielded ZnTFPPMeg as a green band ( 35% yield). Mass spectral analysis
revealed a single peak at mass 1148.09. Apax (CH2Clp): nm (€ x 10-3), 352 (35), 434 (200),
570 (20), 602 (15). 1H NMR (CDCl3, 500 MHz): § 2.30(s). 19F NMR (CDCl3, 500
MHz, vs. CFCl3 = 0 ppm): 6 -137.7 (q, 2 F, 0-Ar-F), § -152.4 (t, 1 F, p-Ar-F), § -162.1
(sextuplet, 2 F, m-Ar-F).

ZnT(2,6)FPPMeg. HoT(2,6)FPPMeg was synthesized, via the condensation of
3,4-diethylpyrrole and 2,6-difluorobenzaldehyde, a methodology similar to that employed in
the synthesis of HyTFPPMeg.!%!3 Mass spectral analysis revealed a single peak at mass
1148.09. Amax (CH2Cl): nm (g x 10-3), 352 (35), 434 (200), 570 (20), 602 (15). 1H
NMR (CDCl3, 500 MHz): § 2.30(s). 1°F NMR (CDCl3, 500 MHz, vs. CFClz = 0 ppm): &
-137.7(q, 2 F, 0-Ar-F), 8 -1524 (t, 1 F, p-Ar-F), 8 -162.1 (sextuplet, 2 F, m-Ar-F).

ZnTFPPEtg. H,TFPPEtg was synthesized, via the condensation of 3,4-

diethylpyrrole and pentafluorobenzaldehyde, a methodology similar to that employed in the
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synthesis of H;TFPPMeg.!>!13 The starting material, 4-nitro-3-hexanol, was synthesized
from 1-nitropropane and propionaldehyde.!® H,TFPPEtg was partially purified on a short
column of neutral alumina, eluting with CHCl3. HoTFPPEtg was metallated in 10 min at
room temperature in CHCl3 by addition of a solution of Zn(OAc);*(H20) in methanol.
Flash chromatography (silica gel), eluting with CH,Cly/hexane, yielded ZnTFPPEtg as a
green band (35% yield). Mass spectral analysis revealed a single peak at mass 1261. Amax
(CH,Clp): nm (g x 10-3), 354 (34), 450 (200), 585 (20), 620 (15). 'H NMR (CDCls, 500
MHz): 8 . !9F NMR (CDCl3, 500 MHz, vs. CFCl3 = 0 ppm): 8 -137.7 (q, 2 F, 0-Ar-F),
3-152.4 (t, 1 F, p-Ar-F), § -162.1 (sextuplet, 2 F, m-Ar-F).#

H>TFPPXg (X = Cl, Br, Me, Et). The distorted porphyrins were demetallated by
bubbling HCI(g) through a stirred, room temperature CHCl3 solution for 3-5 min. The
resulting free ligand can be purified on a short column of acidic or neutral alumina. The
free ligand runs as a dark brown band near the solvent front. A small green band
(ZnTFPPXg) can frequently be seen running behind the product. Care must be taken at this
stage in order not to have a large percentage of the product remain bound (most likely as an
ion pair between the protonated porphyrin and the oxygen of the alumina) to the top of the
column. Acidic alumina is a better choice to avoid product loss on the column.

MTFPPXg (X = Cl, Br, Me, Et; M = Co, Ni, Pd, Cu, Zn, Mg). The metallated
derivatives (M = Cu, Co, Ni) of TFPPXg were synthesized by the addition of a CH30H
solution of the corresponding metal acetate, M(OAc),+(H20)x, to a CH3Cl solution of
HyTFPPXg. Typical reactions were complete in 5-10 min as monitored by UV-vis and tlc.
Significantly longer reaction times (> 2 hr) led to porphyrin degradation. If metallation was
slow, as for TFPPClg, reactions were gently heated. Products were purified by flash silica
gel chromatography, eluting with CH,Cly/hexane.

IH, 13C and !F NMR spectra were recorded on a Bruker AM-500.

Crystal Structure Determination. Crystals of the octabromo and octachloro

derivatives were grown in some cases simply from the slow (3-4 days) evaporation of room
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temperature CH,Cly solutions (CuTFPP, H,TFPP, CaTFPPClg, CuTFPPBrg,
NiTFPPBrg). Crystals of HyTFPPBrg and ZnTFPPBrg were grown from 9:1 solutions of
CH,Cl; : o-dichlorobenzene (ODCB). The porphyrin presumably crystallized from a
concentrated ODCB solution. In general, it was observed that more highly purified
porphyrins crystallized more easily. Structures were solved on a Enraf-Nonius CAD-4
diffractometer using Mo Ko radiation. Atomic scattering factors and values for f and f
were taken from Cromer and Waber*> and Cromer.*6 Calculations were performed using
programs of the CRYM Crystallographic Computing System,*” MULTANS88,*8 and
ORTEPIL® Parameters are reported in Appendices 1-7, Tables 1-4.

Resonance Raman. Resonance Raman spectra were recorded at 25 °Cin a
CH,Cl; solution. The excitation source was the 441.6 nm line of a LiConix He-Cd laser (7
mW). The absorbance solutions at 442 nm were 0.5 per mm. Data were collected using a

Spex 1403 monochromator.
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Table 2.1. Selected Average Bond Lengths (A) for Planar Porphyrins.2

Hoard's
Bond H,TFPP CuTFPP ZnTFPP3 'Average
Porphyrin™®
N -Cyq 1.369(4) 1.376(3,2) 1.371 1.383-1.370
Co-Cp 1.438(5) 1.437(4,5) 1.438 1.446
Cs-Cp 1.329(5) 1.334(4,2) 1.339 1.350-1.380
Ca-Cn 1.393(4) 1.387(4,4) 1.398 1.375-1.407
Cm-Cph 1.500(5) 1.494(4,1) — —_—
H-N 0.91(4) —_ — —
M-N — 1.996(2,2) 2.036 1.960-2.098
Ct-Ne R 1.996 2036  1.960-2.098

2 The numbers in parentheses represent the average error in individual bond lengths and the
magnitude of the deviation observed in the crystallographically different bonds (calculated
as [(Xay - X7) - Xav - X1))/2, where X,y = the average of the crystallographically different
bonds and X- and X* are the maximum negative and positive deviations from the average,
respectively), respectively.
b The numbers shown are for NiDent (Deut = 2,4-Diacetyldeuteroporphyrin) and
SnTPPCIy, respectively. These two porphyrins represent a contracted and an expanded
core, respectively. Sn(IV) is the largest metal ion that has been observed to bind in the

center of the macrocycle. 2

¢ Core size is defined as the distance between the center of the molecule (Ct) and a

projection of the nitrogen atoms into the porphyrin plane.
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Table 2.2. Selected Average Bond Lengths (A) for Distorted TFPP Derivatives.2

Bond  CuTFPPCly H,TFPPBrg NiTFPPBrg CuTFPPBrg ZnTFPPBrgb
N - Cq 1.376(58) 1.368(1035) 1.387(7,9) 1.380(10,10)  1.37(3)
Ca-Cp  1449(59) 1456(11,18) 1.444(8,13) 1440(1120)  1.45(3)
Ca-Ca 1.346(6,4) 1348(11,6) 1.341(83) 1.333(1124)  1.35(3)
Co-Cm 139658 1411(11,11) 1.384(8,8) 1.396(11,13)  1.39(3)

Cm-Cpn  1.501(64) 1481(11,8) 1.493(9,6) 1.496(11,10)  1.48(3)

M-N 2.007(3,4) — 1.902(4,4)  1.971(64) 2.042(13,10)

Ct- N 2.007 S0e 1.902 1.971 2.033

a The numbers in parentheses represent the average error in individual bond lengths and the
magnitude of the deviation observed in the crystallographically different bonds, respectively.
b The Zn atom is displaced 0.180 A from the plane of the porphyrin.
¢ Core size is defined as the distance between the center of the molecule (Ct) and a
projection of the nitrogen atoms into the porphyrin plane.
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Table 2.3. Selected Average Angles (°) for Planar Porphyrins.2

Hoard's
Angles H,TFPP CuTFPP ZnTFPP? 'Average
Porphyrin'®
N1 -M-N2 — 90.0(1,4) 89.8 —
N1-M- N3 — 180.0 179.6 —
Co-N-Cq 107.4(3) 105.2(2,3) 106.2 104.4-109.2
N-Cq-Cn 125.4(3) 125.22,2) 125.1 125.3-126.4
N-Cy-Cp 108.5(3) 110.2(2,2) 109.6 111.0-108.2
Co-Cp-Cp 107.2(3) 107.2(2,2) 107.3 106.8-107.2
Co-Cm-Cq 127.2(3) 124.7(2,1) 126.1 123.8-126.4
Cm-Co-Cp 126.4(3) 124.6(2,2) 125.4 123.7-125.4
CeFs dihedral® 79(3) 78(3) 72.6 e

2 The numbers in parentheses represent the average error in individual bond lengths and the
magnitude of the deviation observed in the crystallographically different bonds (calculated
as [(Xay - X)) - Xay - X112, where X,y = the average of the crystallographically different
bonds and X- and X* are the maximum negative and positive deviations from the average,
respectively), respectively.

b The numbers shown are for NiDeut and Sn'TPPCly, respectively. Both metals are sitting
in the plane of the porphyrin.!

¢ The dihedral angle refers to the angle between the plane of the porphyrin and the plane of
the CgFs group.
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Table 2.4. Selected Average Angles (°) for Distorted TEPP Derivatives.?

Angles CuTFPPClg H,TFPPBrg NiTFPPBrg CuTFPPBrg ZnTFPPBrgh
N1-M-N2 90.2(1,4) — 90.6(2,2) 90.4(2,6) 89.6(7,2)
N1-M-N3 173.0(1,7) — 168.4(2,.5) 171.2(2,2) 169.4(8,1)
Cg - N-Cq 107.3(3,2)  108.8(6,10)  106.6(4.4) 107.6(6,8) 108.7(17)
N-Cq-Cqy 124.9(3,6) 124.0(7,4) 121.95,9)  122.1(7,11) 124.6(17)
N-Cy-Cg 108.7(3,3)  108.1(6,22)  108.4(5,7)  107.8(6,10) 107.7(16)
Co-Cp-Cp 107.53,4)  107.4(7,12)  107.8(5,7) 108.1(7,2) 107.7(17)
Co-Cm-Cqy 123.8(4,2) 124.6(7,-) 121.4(5,6) 123.0(7) 124.0(17)
Cmn-Co-Cg 126.2(3,5) 127.6(7,3) 129.0(5,7) 129.5(7,8) 127.6(17)

C¢F5 dihedral® 68.4 54.3 45.4 45.7 54.6

2 The numbers in parentheses represent the average error in individual bond lengths and
the magnitude of the deviation observed in the crystallographically different bonds,

respectively.

b The Zn atom is displaced 0.180 A from the plane of the porphyrin.

¢ The dihedral angle refers to the angle formed between the plane of the porphyrin and the
plane of the CgF5 group.
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Table 2.5. Average Deviations (+A) of Atoms from Porphyrin Plane (defined by four N
atoms) and Core Sizes for TFPP and TFPPClg Derivatives.

Atom H,TFPP  CuTFPP  ZnTFPP> H,TFPPClg’ CuTFPPClg ZnTFPPClg>

N 0.00 0.00 0.00 0.088 0.122 0.10
Can 0.039 0.026 0.040 0.023 0.033 0.13
Ca 0.071 0.051 0.074 0.625 0.701 0.79, 0.68
a1 _ — — 1.06 1.128 1.17
Cl2 — — — 1.06 1352 1.48

Ct-Na 20106 1.996 2.036 2.075 2.007 2.029

a Core size is defined as the distance between the center of the molecule (Ct) and a
projection of the nitrogen atoms into the porphyrin plane.

Table 2.6. Average Deviation (+A) of atoms from Porphyrin Plane (defined by four N
atoms) and Core Sizes for Distorted TFPPBrg Derivatives.

Atom HoTFPPBrg NiTFPPBrg CuTFPPBrg ZnTFPPBrg

N 0076 0.192 0.149 0.0822
Cun 0.091 0.187 0.163 0.021
Ca 0.903 1.175 1.12 0.971

Br 1 1.587 1.855 1.82 1.33
Br2 1.851 2.249 2.16 171
Ct - Nb e 1.902 1.971 2.033

a Metal atom is 0.180 A above the porphyrin plane.

b Core size is defined as the distance between the center of the molecule (Ct) and a
projection of the nitrogen atoms into the porphyrin plane.
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Table 2.7. Average Deviation (+A) of atoms from Porphyrin Plane and Core Sizes for
Distorted Octaalkyl Porphyrins.

Atom (rlilfgeEdI;a NiTPPEtg®  NiTPPPrgp  ZnTPPEtg® H,TPPPhgd
N <001 0.19 0.019 0.063 0.08
Cm 0.51 0.03 0.06 0.050 0.00
Ca 0.21 1.24 1.29 1.079 0.99

Ct - Ne 1.929(3) 1.906(3) 1.901(2) 2.048 _

a From reference 40.

b From reference 42.

¢ Metal atom is 0.240 A above the porphyrin plane. From references 12,34.
d From reference 50. Ct-N not reported.

e Core size is defined as the distance between the center of the molecule (Ct) and a
projection of the nitrogen atoms into the porphyrin plane.

Table 2.8. Structure-Sensitive Resonance Raman Marker Bands (25 °C, CH;Clp, 442 nm
excitation) for Planar and Distorted Ni(Il)Tetraphenylporphyrins.>”-*8

Compound V4 (o)) vy (cmrl)
NiTFPP 1375 1568
NiTFPPClg 1363 1557
NiTFPPBrg 1354 1542
NiPa 1376 1575
NiOEP2 1383 1600
NiTPPb 1374 1572
NiTPPMegb 1362 1574
NiTPPEtgb 1350 1562
NiTPPPrgb 1360 1560
NiTPPPhg? 1353 1545

a From reference 51. Recorded in CH,Cly, excitation at 406.7 nm.
b From reference 35. Recorded in CSy, excitation at 457.9 nm.
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Figure 2.1. Scheme for synthesis of B-octamethyltetraphenylporphyrins. With minor
modifications, the reaction can be generalized to the synthesis of most -alkylated and

meso-tetraphenylporphyrins.
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Figure 2.2. X-ray crystallographically determined structures for HyTFPP, H,TFPPClg,
and HyTFPPBrg.
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Figure 2.3. X-ray crystallographically determined structures for CaTFPP, CuTFPPClg,
and CuTFPPBrsg.
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Figure 2.4. X-ray crystallographically determined structures for HoTFPP, HoTFPPClg,

and HyTFPPBrg with B-substituents and pentafluorophenyl groups removed. The side-

view shows the slight twist-distortion of the HyTFPPClg and H>TFPPBrsg.
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Figure 2.5. X-ray crystallographically determined structures for CuTFPP, CuTFPPClg, and

CuTFPPBrg with 3-substituents and pentafluorophenyl groups removed. The side view shows

the large twist-distortion in the CuTFPPClg and CuTFPPBrg derivatives.



CuTFPP

CuTFPPClg

CuTFPPBrg



45

Figure 2.6. Geometry of distortion. Displacements of selected atoms (A) from the average

porphyrin plane for NiTFPPBrg.
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CHAPTER 3:
ELECTROCHEMISTRY



48

Introduction:

Porphyrin macrocycles, containing nonredox-active metals, such as Zn and Mg,
typically undergo two reversible one-electron (le) oxidations and two reversible le
reductions in nonaqueous media.! The products of le oxidations are 7t-cation radicals
whose electronic structures have been studied extensively, due to their central role in
biological processes such as photosynthesis and other oxidation-reduction reactions.?>
Oxidation and reduction waves for redox-active metals, such as Co(II), Fe(IlT), Mn(II), and
Cr(I) are frequently observable within the confines of the four ligand-centered waves. The
cobalt porphyrin is unique, among these metals, in its ability to be reversibly reduced to a
M+ oxidation state. The origin of redox processes can be identified through EPR and
spectroelectrochemical experiments.* The UV-vis spectra of ligand-centered nt-cation

radicals and doubly oxidized species are quite distinctive.’

Results and Discussion:
Non-redox Active Metals:

The cyclic voltammograms of ZnTFPP and ZnTFPPXg (X = Cl, Br, Me) are shown
in Figure 3.1. The reduction potentials are compared with that of ZnTPP in Table 3.1.
Halogenation of the porphyrin causes a positive shift in the reduction potentials, as well as a
merging of the two le oxidations into a single 2e response. The UV-vis spectral changes
accompanying the oxidations of ZnTFPP are shown in Figure 3.2. As the potential is
slowly cycled between 1.0 and 1.5 V, the initial absorptions of ZnTFPP decrease, giving rise
to features at 390, 413, 625, and 695 nm. Further oxidation results in the appearance of a
broad, sloping system with a maximum at 342 nm. Analogous spectral changes are
observed during the oxidation of ZnTFPPBrg. As the potential is swept through the 2e
wave, the two prominent absorption bands in the spectrum of ZnTFPPBrg (455, 585 nm)

lose intensity, giving way to a band at 363 nm. However, these changes do not occur
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isosbestically; absorptions at 420 and 450 nm maximize midway through the electrolysis,
indicating that a radical-disproportionation reaction is occurring.®

The UV-vis spectra of the singly and doubly oxidized species of both ZnTFPP and
ZnTFPPBrg (Figure 3.3) establish that the oxidations are localized on the porphyrin ring.
The spectrum of each singly oxidized species is that of a t-cation radical, featuring a
characteristically broad, split absorption system in the Soret region (the low-energy band, at
700 nm, is difficult to see for ZnTFPPBrg); the principal absorption of each doubly
oxidized complex, as expected for a porphyrin dication, is a broad, blue-shifted band.> The
appearance of these spectra rule out the formation of isoporphyrins (i.e., porphyrins that are
reduced/substituted at the meso position), because isoporphyrins are characterized by
relatively intense (€ = 2 x 104 M-lcm-1) bands that fall between 750 and 950 nm (spectra
were observed to 1000 nm).” One-electron couples can be extracted from the two-electron
potentials, according to the following scheme:3
Kdisp=[P1[PZ*)/[P*],

E = EO04 /g + 0.05910g([P+)/[P]) = EVy,/4 + 0.05910g([P2+)/[P*]) ,

log(Kdisp)= (E%4/0 - E94/4)/0.059,

E021/0 = (E%4/4+ +E04/0)/2.

Equilibrium constants for the disproportionation of the singly oxidized porphyrin into the
neutral and doubly oxidized forms (Kgisp) are 12%5 and 5+3 for ZnTFPPClg+ and
ZnTFPPBrgt, respectively.?

The cyclic voltammogram of ZnTFPPMeg is similar to those of the perhalogenated
porphyrins; two le reductions and one 2e oxidation are observed (Figure 3.1). Methylation
of ZnTFPP results in a porphyrin that is easier to oxidize and harder to reduce. Slow
cycling of the potential between 0.75 and 1.25 V yields spectral changes (Figure 3.4)
comparable to the oxidation processes seen for Zn"TFPPBrg and ZnTFPPClg. The initial

absorptions of ZnTFPPMeg (434, 570, 602 nm) decrease and ultimately yield the spectrum
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of ZnTFPPMeg2* (327 nm). Again, absorptions (650-750 nm) attributable to a cation
radical are observed midway through the electrolysis. Kgjsp for ZnTFPPMegt is 0.4+1 2

In contrast, the cyclic voltammograms (Figure 3.6) observed for Cu(Il) derivatives
of TFPP and TFPPMeg, clearly show two le oxidations. Data for the ligand-centered
oxidation and reduction processes are shown in Table 3.2. The Cu(Il) metal induces
essentially equivalent positive shifts (average shifts = 0.04 V) in the reduction potentials for
both the oxidations and reductions as compared to the Zinc(II) derivatives.

Several exceptions to the characteristicle transfers observed for porphyrins have
been reported: Murray observed a net 2e oxidation of CuTPP and H,TPP in toluene with
perchlorate as the supporting electrolyte, and attributed the multielectron response to
specific metal-binding and acid-base properties of the medium;!%1! Kadish observed a
similar 2e wave for CoTPP in toluene;'? and Saveant observed a 2e process that led to the
formation of an isoporphyrin (with the accompanying loss of a proton).!> Two groups

have worked on the electrochemistry of CoTPPBr,: for experiments in benzonitrile, it was

found that two 1e oxidation waves merge, but the identity of the 2e oxidized product was not

established:!4 for experiments in CHZCIZ, two le oxidations were observed.
Redox-Active Metals:

The data for the redox processes observed for Cobalt complexes of the halogenated
and non-halogenated tetraphenyl porphyrins is collected in Table 3.3. Figure 3.7 contains
the UV-vis spectroelectrochemical data that clearly indicate that the redox processes
observed at-0.11 V and -0.08 V, fdr the Co2*+, couple of TFPPBrg and TFPPClg,
respectively, are metal-centered. The double-Soret observed in the Co(I) species is typical
of Co(I) porphyrins although its origin has not been conclusively identified.’® Similarly,
the sharp UV-vis bands generated by the first oxidation identify the process as metal-
centered.!> The Co3+/2+ oxidation process was not reversible, consistent with Co3+2+

couples typically being kinetically slow and extremely ligand-dependent.
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Conclusions:

Despite the changes induced in the tetraphenylporphyrin ligand by the substitution
of bulky electron-withdrawing ligands, their electrochemical properties are similar to those
observed for the metalloderivatives of OEP, TPP, and TFPP: the stable oxidation states
observed for the metallo-derivatives are similar (exception = Fe(Il)) and the ligand can
undergo two reversible oxidations and reductions. The observed merging of the two le
electron oxidations into a single electron response is shown to be dependent on the
macrocycle being substituted with a perfluorophenyl group at the meso position and upon
its being distorted. The effect was shown not to be a product of the electronic interaction of
the halogen substituents with the oxidized species by the fact that the same phenomenon is
observed for the octamethylated TFPP derivative. Porphyrins substituted with
perfluorophenyl groups at the meso positions give 2A |, cation radicals.!® (See Chapter 4
for a further discussion.) Resonance Raman and IR spectra of the 2A 1, and 2A,, cation
radicals reveal distinctly different vibrational characteristics for the two types of cations.!”-18

For tetraphenylporphyrins the observed B-substituent-induced redox potential shifts
are not equivalent for ring reduction and ring oxidation. The reduction potentials for
oxidations typically are less positively shifted than the potentials for reductions in the case
of the -halogenated porphyrins, and are more positively shifted than the potentials for
reductions in the case of B-alkylated tetraphenylporphyrins.!®22 In a comparison between
ZnTFPPEtg and ZnTFPPMeg, the change in potential for reductions is negligible (0.04 V),
the oxidation potential is shifted at least 0.20 V more negative. These shifts have been
attributed to distortion effects that raise the energy of the HOMO preferentially over the
LUMO (see Chapter 4 for more complete discussion).23

Reports for the metalloderivatives of the TPPBrg ligand show large positive shifts in

reduction potentials for the substitution of Cu(II) for Zn(II). Shifts of 0.22 V for
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oxidations and 0.34 V for reductions were reported.?! The large shift appears to correlate

with having phenyl groups as opposed to a perfluorophenyl groups in the meso position.

Experimental:

Electrochemistry. All electrochemical experiments were performed with either a
Bioanalytical Systems (BAS) Model 100 electrochemical analyzer or an EG&G Princeton
Applied Research Model 173 Potentiostat/Galvanostat driven by a Model 175 Universal
Programmer. Cyclic voltammetry was performed at room temperature with a normal three-
electrode configuration consisting of a highly polished glassy carbon disk working
electrode (A = 0.07 cm?) and a AgCI/Ag reference electrode containing 1.0 M KCI. The
working compartment of the electrochemical cell was separated from the reference
compartment by a modified Luggin capillary. All three compartments contained a 0.1 M
solution of supporting electrolyte.

Dichloromethane (Burdick and Jackson, high purity) and tetrabutylammonium
hexafluorophosphate (TBAPFg) (Southwestern Analytical) were used as received.
Electrolyte solutions were passed through activated alumina prior to use. Typical reactant
concentrations for cyclic voltammetry were in the range of 10-3-10-4 M.

Potentials are reported vs. aqueous AgCl/Ag and are not corrected for the junction
potential. Under conditions identical with those employed here, the ferrocenium/ferrocene
couple has E”' =0.48 V.

Spectroelectrochemistry. Thin-layer UV-vis spectroelectrochemistry employed an
optically transparent platinum working electrode.? Spectral changes were monitored either
by a Tracor Northern TN-6500 diode array apparatus employing a Xe arc lamp as the light
source, or a Hewlett-Packard 8452A diode array spectrophotometer.

EPR. EPR spectra were recorded at -50 °C in CHyCly/ 0.1 M TBACIO4

(Southwestern analytical) solution. Solutions of oxidized species were prepared via the
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bulk electrochemical oxidation in some cases in situ and in some cases on the bench top and
transferred to an EPR tube via syringe.

Porphyrin syntheses and purification procedures are reported in Chapter 2.
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Table 3.1. Reduction Potentials of Zinc(II) and Mg(II) Porphyrins.2

Porphyrin E%410 E%4/s E%4 /0 E°. E% .
ZnTPPYb - 1.16 0.80 -1.33 -1.66
ZnTFPP - 1.58 1.37 -0.95 -1.37
ZnTFPPBrg 1.55 1.53¢ 1.57¢ -0.48 -0.76
MgTFPPBrg 1.54 - —¢ -0.47 -0.76
ZnTFPPClg 1.60 1.57¢ 1.63¢ -0.47 -0.75
ZnTFPPMeg 0.98 0.99¢ 0.97¢ -1.14 -1.52d
ZnT(2,6)FPPMeg 0.80 - -¢ -1.36 -1.66
ZnTFPPEtg 0.77 —~€ ~© -1.18 -1.56

o oo

V vs. AgC/Ag in 1.0 M KCI; Fc+/0 = 0.48 V; 0.1 M TBAPF¢/CH,Cl».
Potentials are in good agreement with literature values.!
Calculated from the respective Kgjsp and E©'24/ couples, and the expressions

InKgisp=nF(E®+/0-E°24+/+)/RT and E3.4/0=(E®/p + E%4/+)/2.

C.
Not determined.

o Q.

Table 3.2. Reduction Potentials of Copper(Il) and Palladium(II) Porphyrins.2

Porphyrin E%)4 /s E% 0 E%g. E%.p.
CuTPP 1.33b 0.99b -1.20¢ -1.68¢
CuTFPP 1.63 (1.75) 1.39 (1.42) -0.86 (-0.92) -1.32 (-1.36)
CuTFPPBrg 1.77 1.51 (1.56) -0.43 (-0.44) -0.80 (-0.77)
CuTFPPClg ~1.80 1.58 -0.36 (-0.41) -0.68 (-0.76)
PdTFPPClg -~ (-0.43) (-0.78)
CuTFPPMeg 1.22(1.37) 0.97(1.01) -1.02 (-1.10) -1.38 (-1.47)

2 Vvs. AgCl/Ag in 1.0 M KCI; Fc+/0 = 0.44 V; 0.1 M TBAPF¢/CH3CN. Potentials in ( )
are recorded in 0.1 M TBAPFg/CH,Cly; Fc+/0 = 0.48 V. Oxidations were not observed for
CuTFPPClg and PATFPPClg in CH,Cl, in a potential sweep to 1.8 V.
b Recorded in benzonitrile. V vs SCE.24

¢ Recorded in DMSO. V vs SCE.24
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Table 3.3. Reduction Potentials of Cobalt Porphyrins.2

U

Porphyrin E°%y/y E%. 10 MO'3, /04 MO, /4 E°.
CoTPPb 1.25 1.11 0.89 -0.98 -1.49¢
CoTFPP 1.77 1.54 1.24 -0.56 -1.59
CoTFPPBrg 1.75 1.21¢,0.30¢ -0.11 -1.01
CoTFPPClg 1.70 1.55,0.63d -0.08 -1.11

a Vvs. AgCl/Agin 1.0 M KCI; Fc+/0 = 0.48 V; 0.1 M TBAPF¢/CH,Cly,.

b Potentials are in good agreement with literature values; ref. 1.

¢ Epc. Perhaps reflecting the oxidation of a unligated cobalt(II) and the reduction of a
ligated cobalt(III) center.

d'Waves corresponded to less than Ie, yet unlike the CoTFPPBrg case, exhibited reverse
waves as well.
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Figure 3.1. Cyclic voltammograms of ZnTFPP and ZnTFPPX3 (X = Me, Cl, Br)
in 0.1 M TBAPF¢/CH,Cl, .
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Figure 3.2. Changes in the absorption spectrum of ZnTFPP in 0.1 M TBAPF/CH,Cl,

recorded during a slow (4 mV/s) cyclic potential sweep.
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Figure 3.3. (a) Electronic spectra of ZnTFPP (— . —), ZnTFPP+(———), and
ZnTFPP2+ (===) in 0.1 M TBAPF¢/CH,Cl,. (b) Electronic spectra of

ZnTFPPBrg (— « —), ZnTFPPBrg* ( ), and ZnTFPPBrg?+ (=~=)in 0.1 M

TBAPFg/CH,Cl,. The spectrum of ZnTFPPBrg+ was extracted from the

measured value of Kgigp.
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Figure 3.4. Changes in the absorption spectrum of ZnTFPPMeg in 0.1 M /CH,Cl,

recorded during a slow (4 mV/s) cyclic potential sweep.
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Figure 3.5. EPR spectra for the electrochemically generated nt-cation radicals of ZnTPP
(2A1)(g = 2.03), ZnTFPP (2A1, )(g = 2.05), and ZnTFPPBrg (CACA1))(g = 2.015) (top
to bottom). Recorded in TBAPF¢CH,Cly, at -50 °C. See Chapter 4 for corresponding

orbital density maps.
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Figure 3.6. Cyclic voltammograms of CuTFPP and CuTFPPMeg in 0.1 M
TBAPFg/CH,Cl,.
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Figure 3.7. Changes in the absorption spectrum of CoTFPPBrg in 0.1 M
TBAPF¢/CH,Cl; recorded during a slow (4 mV/s) cyclic potential sweep showing (a.) the
oxidation of Co(II) to Co(IIT) (occurring at approximately 0.5 V) and (b.) the reduction of

Co(II) to Co(I) (occurring at approximately -0.1 V).
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CHAPTER 4:
ELECTRONIC STRUCTURE
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Introduction:

In 1956, when R. J. P. Williams published a review entitled, "The Properties of
Metalloporphyrins,"! the UV and visible absorption spectra of naturally occurring
porphyrins and their metallo-derivatives (especially Fe(Il)) were well-documented.
Although it was generally accepted that the optical absorption spectra were TT-1* or possibly
N-7* in origin, questions remained about the number of bands, the relative intensities of the
bands, the shifts observed with metallo- and peripheral substitution, and changes in axial
ligation at the metal-center. Figure 4.1 shows the spectrum for a typical metalloporphyrin
derivative, ZnOEP. Although OEP is a synthetic porphyrin, its spectral properties closely
mimic those of most natural porphyrins.

Molecular orbital calculations were reported as early as 1949, but their 'necessarily
crude' nature precluded truly meaningful insight.? Most naturally occurring porphyrins are
essentially planar and highly conjugated, therefore it was assumed that most electronic
spectral properties originate with the m-electrons. Simple Hiickel calculations, in which
molecular orbitals are generated from linear combinations of atomic orbitals, generate the
result that there are two nearly, yet accidentally, degenerate filled orbitals of aj, and agy
symmetry for the Dyp, porphyrin and two degenerate Tt orbitals of eg symmetry that are next
in energy and unfilled.? Later semi-empirical self-consistent-field,* modified and extended
Hiickel,? and complete neglect of differential overlap methods reproduced the spirit of the
simple Hiickel calculations.? The labels B and Q refer to one and nine units of angular
momentum in the excited state configurations, generated from transitions between the
molecular orbitals.?

Gouterman proposed that the observed Q and B bands were the result of the
interaction of the (azueg) and the (ajyeg) configurations rather than individual transitions
between molecular orbitals.® Figure 4.2 shows the molecular orbitals and the states

resulting from the mixing of configurations. Thus, although ajy—eg and ayy—eg
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transitions would be expected to yield bands of relatively equal intensity, a spectrum
resulting from the interaction of the configurations would not. This type of configuration
interaction had been used previously to explain the electronic spectra of polyenes.>’
Gouterman qualitatively explained metallo- and peripheral substitution induced changes in
porphyrin electronic spectra as resulting from the interaction of the metal dy and py orbitals
with the porphyrin eg and ap, orbitals. He made the empirical observation that the metal d
orbitals had less effect on the spectra than the p, orbital. The increasing electronegativity of

the central metal atom acts inductively to lower the energies of the eg and apy orbitals.

Results and Discussion:

The UV-vis spectra of porphyrins and metalloporphyrins are dominated by two
relatively intense singlet TT-7* transitions, termed the B bands (¢ = 10° M-1 cm-1) (or Soret
band) and the lower energy Q bands (¢ = 104 M-1 cm-1). Figure 4.1 contains a UV-vis
spectrum of ZnOEP with the B and Q bands marked. These transitions are quite adequately
explained by Gouterman's four orbital model. The HOMOs consist of two nearly
degenerate orbitals of aj, and ap, symmetry and the LUMOs of two degenerate orbitals of
eg symmetry (in Dyp, symmetry) and configuration interaction between (ajueg) and (azuey)
generates the Q and the B states (Figure 4.2).° Two bands are frequently observed in the
visible region, the Q(0,0) and the higher energy Q(1,0). The spectra of the free ligands
(H2Ps) frequently show four distinct Q bands: the Qx(0,1), Qx(0,0), Qy(0,1), and Qy(0,0),
produced by the reduction of symmetry from Dy, to D28

The energies of the w-n* transitions are affected by substituents around the ring,
metal-substitution (and ligand-substitution on the metal), and distortion of the macrocycle
from planarity. From the calculated orbital electron-density maps (Figure 4.3) it is possible
to see that the energy of the ap, orbital should be affected both by metallosubstitution and

by the electron-donating or withdrawing ability of the meso-substituent, since it has density
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concentrated at the Ns and the meso-carbons. The calculated electron density on the
nitrogens is in accord with EPR spin-density mappings for the porphyrin cation radical of
ZnTPP in which hyperfine structure produced by coupling to the nitrogens is clearly
visible.? In comparison, the ay, orbital is relatively unaffected by meso- and
metallosubstitution since electron density is concentrated at the a-carbon. The ajy, orbital
has density at the B-positions. Furthermore, the e, orbitals are predicted to have density at
the Ns and B-positions. Metal effects on the n-m* transitions take the form of metal
interaction with the ap, orbital (lowering the energy) and electron donation from the dyz, dy,
orbitals to the eg orbitals (an interaction that raises the energies of the eg orbitals). The (dxg,
dy,) - eg interaction is commonly referred to as metal-ligand backbonding. Additionally, it
is possible to observe extra bands in the UV-vis spectra of metalloporphyrins arising from
metal-to-ligand and ligand-to-metal charge transfers.

The UV-vis absorption bands of distorted B-substituted tetraphenylporphyrins have
been observed to shift to lower energy with increasing distortion of the macrocycle.
Semiempirical AM1 calculations on TFPPXg (X = H, Cl, Br) reveal that, although the
distortion destabilizes both the HOMO and LUMO, the effect is greater on the HOMO.
Furthermore, it was predicted that halogenation of the macrocycle lowers the energy of the
HOMOs and LUMOs approximately equally.!® Electrochemical data (Chapter 3) are
consistent with these predictions. Relative to the flat ZnTFPP complex, ZnTFPPClg and
ZnTFPPBrg are, respectively, 0.47 and 0.48 V easier to reduce, but only 0.26 and 0.20 V
harder to oxidize. In the case of ZnTFPPMeg, the macrocycle is 0.4 V easier to oxidize and
only 0.19 V harder to reduce than ZnTFPP. The effect is especially evident in a comparison
of ZnTFPPMeg to ZnTFPPEtg: the octaethyl macrocycle is at least 0.20V easier to oxidize,
and only 0.04V harder to reduce. Electronic structure calculations show that the electron-
density patterns of the Dy, HOMOs and LUMOs are maintained in the D system (ayy, ayy

—a, by, e — by, b3).10 Figure 4.3 contains a picture of the calculated energy distributions
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of the a(ayy), b1(azu), and by, b3(eg) orbitals. ZINDO calculations performed on ZnTPPEtg
give similar results: HOMOs are raised in energy by 0.12 eV, whereas LUMOs are
relatively insensitive to distortion.!!

The relative extinction coefficients for the distorted porphyrins relative to the flat
TFPP are shown in Figure 4.4. Although the bands for the distorted porphyrins appear to
be less than half as intense as the planar one, oscillator strength estimates show that the
bands are actually closer in intensity than first appearances would indicate.!? Oscillator
strengths for the spectra shown were calculated to be 1.82, 1.55, and 1.96 M-lcm2 for
CuTFPP, CuTFPPClg and CuTFPPBrg, respectively. This trend of wider bands
accompanied by decreased extinction coefficients is true for all distorted
tetraphenylporphyrin derivatives and is consistent with the large Stokes shift observed for
the HoTFPPEtg fluorescence, suggesting that the singlet excited state is distorted relative to
the ground state.!3.14

Tables 4.1 and 4.2 contain UV-vis data for metalloderivatives of various
tetraphenylporphyrins and other common porphyrins. In general, metallation causes a large
energy shifts for distorted porphyrins. The directions (either red or blue compared to the
free ligand) are similar to those observed for TPP and OEP derivatives. Q and B bands are
observed to shift in energy approximately equally. An exception is the Pd(II) derivatives in
which the Q-bands are more red-shifted by metal substitution than the Soret. The shifts in
Soret energy with metal-substitution observed (0.142 eV for ZnTFPPBrg to CaTFPPBrg)
are larger than for the planar porphyrins (0.044 eV for ZnTFPP to CuTFPP). The
perhalogenated tetraphenyl porphyrins also exhibit an accessible higher protonation state in
which the Soret is red-shifted (to 490 nm in the case HyTFPPBrg*+*). The accessibility of
higher protonation states is typical of distorted halogenated porphyrins.!3

Typically, a red emission is observable for the free ligands of planar porphyrins.

This emission is visible under a hand-held UV lamp and can be used to follow the progress
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of metallation reactions by the disappearance of the red emission. This emission was not
observable for the perhalogenated metalloporphyrins, although an emission could be seen in
the intense laser beam during the collection of resonance Raman data. It has been reported
that weaker emission is observed for distorted octaalkylporphyrins than for planar
porphyrins. !4

The HOMO energy order is a;, >, for TFPP derivatives. The increasing
absorption intensity of Q(0,0) relative to Q(1,0) for the series ZnTFPPX8 < CuTFPPX8 <
PATFPPX, (X = Cl, Br, Me) (Figures 4.5 and 4.6) is consistent with this assignment.!3
The relative intensities of the two Q bands are dependent on the energy difference between
the a(alu) and the bl(aZu) orbitals. The intensity of the Q(1,0) is relatively constant. The
qualitative MO energy level scheme shown in Figure 4.9 is derived from this observation.
ZnTPP* and ZnTFPP* have been assigned to 2A 1y, and 2A 1y, radical cations, respectively,
from EPR measurements.”!¢ The almost complete absence of the Q (0,0) band for
ZnTFPPBryg is indicative of the closeness of the energy levels of the aj, and ap, orbitals.
When the ligand is metallated with copper, the Cu(Il) ion interacts with the ay,, orbital,
lowering it in energy, and increasing the gap between the ay, and aj, orbitals, thus the (0,0)

band is observable in the spectrum of CaTFPPBrg. Furthermore, the EPR spectrum of
ZnTFPPBr8+ (recorded at -50°C in CHZCIZ/I‘ BACIO 4) reveals a broad, structureless signal

at g =2.015, consistent with a 2A(2A1u) ground state (see Chapter 3).

Figure 4.7 shows the spectra of ZnTFPPMeg, ZnTFPPEtg, and ZnTFPPBrg.
Consistent with TFPPMeg being less distorted than TFPPEtg, ZnTFPPMeg is blue-shifted
relative to ZnTFPPEtg. Inconsistent with distortion as the only effect on the energy of the
Soret transition, ZnTFPPBrg is significantly red-shifted as compared to ZnTFPPEtg.
ZnTFPPEtg should be more distorted than ZnTFPPBrsg, therefore it would seem that the
energy of the Soret band is also affected by the substituent. It appears that B-substitution

has a larger effect on the LUMOSs than the HOMOs.
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Metal- and distortion-induced shifts in the absorption energies, similar to TFPPBrg,
are observed for the TPPBrg metalloderivatives (Table 4.2).13 A large Q(0,0) band is
observed for ZnTPPBrg and it decreases in intensity along the series Zn > Cu > Pd. The
authors assign the HOMO as ay,,.

A further substituent effect can be seen comparing the spectra of CuT(2,6)FPPMeg
and CuTFPPMeg (Figure 4.8). The Q(0,0) band has less intensity for the T(2,6)FPPMeg
derivative, implying the ay, and ap, orbitals are closer in energy in the T(2,6)FPPMeg
derivative, consistent with the ap, orbital being lowered in energy by halogenation of the

phenyl ring.

Conclusions:

The electronic behavior of distorted metalloporphyrins is adequately explained in
terms of Gouterman's four orbital model. Although the observed shifts are similar to those
for planar porphyrins, the reason for the magnitude of the metal-induced shifts is
unresolved. Using the predictions of Gouterman's calculations it is possible to determine
the HOMO for the porphyrin. (It is not possible to predict this calculationally.) It was
determined that porphyrins substituted with as few as two fluorines on the phenyl groups
have 2A 1, cation radicals. Figure 4.9 shows a diagram of the relative a;, and apy, energy
levels for a series of tetraphenyl porphyrins. It can be seen that meso-substitution is the
important factor in determining the HOMO.

Metal effects determined from cyclic voltammetric measurements (Chapter 3) are far
less interesting than those seen in the UV-vis spectra. Cu(II) substitution shifts both the
HOMOs and LUMOs to lower energy (by only about 0.04 V) approximately equally, as
compared to the Zn(II) porphyrins. Thus, it is not possible to explain the observed red-shift
in the UV-vis spectra from these measurements. Furthermore, although the observed red-

shift in the Pd(I) spectrum is attributed to metal-to-ligand back-bonding to the unfilled
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porphyrin eg orbitals, it is not possible to observe the expected increase in LUMO energy
electrochemically. Metal-to-ligand back-bonding has been observed electrochemically and
UV-vis spectroscopically in the case of the Ru derivatives of TFPPPClg.!7 Furthermore,
the energy gap between the first oxidation and the first reduction of the porphyrin ligands
for the distorted porphyrins at around 2.0 V. This energy falls between the energies of the

B and Q bands, but corresponds most closely to that of the Q band.

Experimental:

UV-vis spectra were recorded on either a Hewlett-Packard 8452A diode array
spectrophotometer or a Cary-14 retrofitted with an OLIS 3820 operating system. Solvents
were EM Science Omnisolve grade or Burdick and Jackson, high purity. Porphyrin

syntheses and purification procedures are reported in Chapter 2.
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Table 4.1. Soret Bands of Metallotetraphenylporphyrins (Amax /nm in CHpClp).2

Metal TPPb TFPP TFPPClg TFPPBrg TFPPMeg TFPPEtg
Fe(IIN)C1 416¢ 418¢ 440¢ 384,436
Co 410 404(554) 430 438(600) -d -d
Ni 404ef  406(560)  430(594) 436(600) -d -d
Pd 423(580) 434(592)  420(581) —d
Cu 4056f  408(570)  430(602) 438(613)  424(601) ~d
Zn 418 414(580) 442f 464f 434(603)  450(619)
Mg 400(600)e -d 460t -d -d
H, 418 412 436 454 434 450

a Q(0,0) in ().

b Data is in agreement with literature reports.
¢ From reference 18.

d Not determined.

¢ From reference 8 and references therein. Recorded in the vapor phase.
f Q(0,0) not observed.

Table 4.2. Soret Bands of Related Metalloporphyrins (Apax /nm in CH2Clp).2

Metal OEPb TPPBrg¢ TPPEtg T(2,6)FPPMeg
Fe(IINCl 399, 4424 _f
Co 382(554) 446 432d - f
Ni 384(558) 448 _f
Cu 388(566) 466 430d 423
Zn 386(572) 466 454¢ 434
H> 469 434

2 .Q(0,0)in ().

b From reference 8 and references therein. Recorded in the vapor phase.
¢ From reference 13. Recorded in CH,Cl».

d From reference 19. The solvent was not reported

¢ From reference 20. Recorded in CH,Cl».

f Not determined.
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Figure 4.1. Typical UV-vis spectrum of planar porphyrin (ZnOEP) showing B (Soret) and
Q bands. Recorded in CHyCly.
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Figure 4.2. Gouterman's Four Orbital Model. Configuration interaction between (ajyeg)
and (apyeg) produces excited Q and B states corresponding to observed Q and B transitions

in electronic spectra of porphyrins.
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Figure 4.3. Pictures of calculated electron probability distributions for the frontier orbitals

of D; porphyrins. From reference 10 .
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Figure 4.4. UV-vis spectra of CaTFPP, CuTFPPClg, and CuTFPPBrg showing (a.)

relative extinction coefficients and (b.) normalized spectra. Recorded in acetonitrile.
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Figure 4.5. UV-vis spectra of PATFPPBrg, CaTFPPBrg, and ZnTFPPBrg, demonstrating
metal effects. Recorded in CH,Cls.
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Figure 4.6. UV-vis spectra of PATFPPMeg, CuTFPPMeg and ZnTFPPMeg. Recorded in
CH,Cls.
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Figure 4.7. UV-vis spectra of ZnTFPPMeg, ZnTFPPEtg, and ZnTFPPBrg. Recorded in
CH,Cly.
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Figure 4.8. UV-vis spectra of CuT(2,6)FPPPMeg and ZnT(2,6)FPPMeg, and
CuTFPPMeg. Recorded in CHCly.
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Figure 4.9. Qualitative MO scheme showing effects of substituents on the relative energies

of the a(ajy) and the bj(ay,) orbitals for a series of tetraphenylporphyrins.
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CHAPTER 5:
REVELATIONS
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Crystal structures of tetraphenylporphyrins substituted with both alkyl groups and
halogens in the B-pyrrole positions reveal a two-fold distortion that reduces the molecular
symmetry to Dj: there is a saddling (in which the pyrrole f-carbons are alternately above
and below the mean porphyrin plane) and a smaller ruffling (in which the meso carbons are
above and below the mean plane). The distortion reduces the repulsions attributable to the
short interatomic contacts between the B-substituents and the ortho-carbons of the phenyl
groups by twisting the phenyl ring from an approximately perpendicular orientation to a
more nearly coplanar one (a difference of about 15°). The distortion can be quantified as
the average displacement of the meso and 3- atoms from an average plane defined by the
four N atoms (the N atoms are not coplanar: a tetrahedral distortion (+0.082 ;\) is
observed): ZnTFPPBrg Cmeso, +0.021 A, Cp +0.971 A. Comparing the structures of
CuTFPPXg, displacements from planarity for X = Cl are about 70% of those for X = Br.!7

Theoretical® and experimental work on tetraphenylporphyrins has shown that a Dy,
— D distortion destabilizes the HOMOs (ayy, agy in Dygj to a, by in D) preferentially over
the LUMOs (eg in Dyj, to by, bz in D7). Substituent effects on the LUMOs are larger than
on those observed on the HOMOs, thus 3-halogenation also causes a slight red-shift in the
observed UV-vis spectra and f-alkylation a slight blue-shift. Gouterman's four orbital
model performs well for distorted porphyrins.®

Electronic structure calculations show that the electron-density patterns of the Dy,
HOMOs and LUMOs are maintained in the D; system.® The relative ordering of the a(ay)
and bj(apy) orbitals is particularly sensitive to meso substitution, in accord with calculations
and EPR spin-density mappings that indicate that the a(ay,) orbital localizes electron density
predominantly on Cq, whereas a by(ap,) electron is concentrated on the meso position.
Absorption, emission, and EPR spectra demonstrate that the ground state of ZnTPP+ is
2Agy, whereas that of ZnTFPP+ or ZnTFPPXg+ is 2A1, or 2A(2A1,).1912 An electron-

withdrawing group at the meso position lowers the energy of the bj(ay,) orbital relative to
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the a(ayy). Since neither orbital places a significant amount of density at the B-positions, the
HOMO for porphyrins with perfluorophenyl groups in the meso position is a or ajy.

The results of electrochemical and spectroelectrochemical experiments that show
that the m-cation radicals derived from the highly distorted (nonplanar) ZnTFPPXg (X = Cl,
Br, Me) complexes are kinetically unstable, disproportionating rapidly to ZnTFPPXg2+ and
the corresponding neutral species. We have found that both fluorophenyl substitution at the
meso position and macrocyclic nonplanarity are required for -cation radical
disproportionation; the electronic nature of the 3- substituent appears to be unimportant.
Depopulation of the a(ay,) orbital lowers the electronic barrier to saddling of the porphyrin
structure, particularly if there are electron-withdrawing groups at the meso position. We
propose that the requirement for a net 2e oxidation is then met in a porphyrin whose
structure is distorted toward the geometrical configuration of the ground state of the doubly
oxidized species.!3

It should be possible to use these distorted zinc
tetrakis(pentafluorophenyl)porphyrins as donors or acceptors in reactions requiring 2e
steps. A 2e donor with a potential as low as 0.77 V vs AgClV/Ag (ZnTFPPEtg) has been
synthesized. It should be possible to further tune the potential positively 0.19 V with the
MgT(2,6)FPPEtg derivative. Furthermore it has been shown that light-absorbing properties
can be modulated through distortion, metal- and substituent effects. The ZnTFPPMeg
porphyrin represents a molecule able to absorb over a wide range of wavelengths. In
addition, the distorted octaalkyl tetrakis(pentafluorophenyl)porphyrins exhibit redox
potentials similar to TPPs; therefore, it should be possible to test further the importance of
distortion versus Fe2+/3+ redox potential on catalytic activity for the [FeTFPPXg]Cl (X=
Me, Et) derivatives. Furthermore, the low oxidation potential exhibited by ZnTFPPEtg
provides the possibility that a crystal of the doubly oxidized porphyrin may be grown in

order to test the theory that the aj dication is distorted.!+16
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Appendix 1. Supplimentary Material for
the X-ray Crystal Structure Determination of HyTFPP.

Figure A1.1. ORTEP diagram for H)TFPP (50% probability ellipsoids) and numbering
scheme for macrocycle.
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Table A1.1. Crystal and Intensity Collection Data for HyTFPP.

Formula: C44H10N4F>0 Formula Weight: 982.57
Crystal Color: dark red Habit: plate

Crystal Size: 0.19 x 0.35 x 0.36 mm

Crystal System: rhombohedral Space Group: R 3
a=20.327(4) A o =90

b=20.327(4) A B =90

c =24.368(5) A v=120

V = 8720(3) A3 Z=9

D= 1.67 gcm3

MoKo. Radiation A=0.71073 A

i =160 cm’! T=295K
Enraf-Nonius Cad-4 diffractometer  scan

Transmission coeff. = - range for data collection: 1 - 25

+h =24, tk =24, +1 = 28

Number of reflections measured: 7209

Number of independent reflections: 3403

Goodness of fit for merging data: 0.94

R = 0.081 on F for 2821 reflections with F2 >0

R = 0.047 on F for 1805 reflections with F2 > 30(F2 )

wR =0.011 on F2 for 3403 reflections

Final goodness of fit: 1.78 for 327 parameters and 3403 reflections
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Table A1.2. Final Refined Heavy Atom Parameters x 104 for HyTFPP.

Atom  z y z Ueq
N1 4289(1) -—1048(1) —295(1) 503(6)
N2 5808(1)  189(1) —601(1)  529(7)
C1  3576(2) —1569(2) —116(1) 534(8)
C2  3255(2) —2234(2) —461(1) 611(10)
C3  3750(2) —2117(2) —846(1) 590(9)
C4  4412(2) —1370(2) —T747(1) 502(7)
C5  5071(2) —1039(2) —1069(1) 515(7)
C6  5706(2) —322(2) —1005(1) 517(8)
C7  6369(2) 25(2) —1341(1) 621(9)
C8  6849(2)  714(2) -1139(1)  632(9)
Co  6503(2)  832(2) —666(1) 560(8)
C10  6795(2)  1470(2) —332(1) 560(8)
C21  5116(2) —1512(2) —1526(1) 553(8)
C22  4751(2) —1615(2) —2016(2) 899(12)
C23  4772(3) —2072(3) —2422(2) 1153(17)
C24  5185(3) —2420(2) —2341(2) 1040(15)
C25  5555(2) —2336(2) -—1867(2) 845(12)
C26  5518(2) —1881(2) —1464(1) 614(9)
C31  7578(2)  2104(2) —465(1) 595(9)

C32  8214(2)  2074(2) —305(1) 736(11)



Atom

C33
C34
C35
C36
F22
F23
F24
F25
F26
F32
F33
F34
F35

F36

T

8938(2)
9027(2)
8419(2)
7701(2)
4344(2)
4392(2)
5221(2)
5943(1)
5897(1)
8135(1)
9544(1)
9732(1)
8515(1)

7105(1)

2658(3)
3280(2)
3322(2)
2740(2)
—1270(2)
—2170(2)
—2869(2)
—2695(1)
—~1801(1)
1469(1)
2619(2)
3852(1)
3932(1)

2794(1)

@ Ueq = § 3 2;[Usj(ata})(ai - @)

113

—411(2)
—690(2)
—864(2)
—750(1)
—2100(1)
—2886(1)
~2732(1)
—~1775(1)
~995(1)
—30(1)
—252(1)
—805(1)
~1146(1)

—921(1)

Ueq

882(14)
829(13)
813(12)
734(11)
1461(9)
2011(14)
1675(10)
1431(9)
900(6)
1064(7)
1385(10)
1215(8)
1198(8)

1081(7)



Distance(A)
N1-C1  1.371(4)
N1-C4  1.365(4)
N2 -C6  1.369(4)
N2 -C9  1.372(4)
N2 -HN2  0.91(4)
Cl-C2  1.441(5)
C1 -C10' 1.398(4)
C2-C3  1.320(5)
C2 -HC2  0.94(3)
C3-C4  1.453(5)
C3 -HC3  0.92(3)
C4-C5  1.400(4)
C5-C6  1.391(4)
C5-C21  1.502(4)
C6-CT  1.424(5)
C7-C8  1.338(5)
C7-HC?  0.93(3)
C8-Co  1.433(5)
C8 -HCE  0.99(3)
C9-C10  1.387(4)
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Distance(4)
C10 -C31  1.499(5) -
C21-C22  1.367(5)
C21-C26  1.367(5)
C22-C23  1.372(7)
C22 -F22  1.343(5)
C23-C24  1.354(7)
C23-F23  1.326(6)
C24 -C25  1.342(7)
C24 -F24  1.348(6)
C25-C26  1.375(5)
C25-F25 1.334(5)
C26 -F26  1.342(4)
C31-C32  1.379(5)
C31-C36  1.376(5)
C32-C33  1.376(6)
C32-F32  1.339(4)
C33-C34  1.366(6)
C33 -F33 1.332(5)
C34-C35 1.350(6)
C34-F34 1.347(5)

Table A1.3. Complete Distances and Angles for HyTFPP.



C35 -C36
C35 -F35

C36 -F36

Distance(A)
1.372(5)
- 1.344(5)

1.336(4)
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C4 -N1-C1

C9 -N2-Cs6

HN2 -N2 -Cé6
HN2 -N2 -C9
C2 -Ci-N1
C10’ -C1 -N1
C10' -C1 -C2
C3 -C2-Ci1
HC2 -C2-C1
HC2 -C2 -C3
C4 -C3-C2
HC3 -C3 -C2
HC3 -C3 -C4
C3 -C4-N1
Cs5 -C4-N1
Cs -C4-C3
Cé -C5-C4
C21 -Cs5 -C4
C21 -C5 -C¢

C5 -C6 -N2

Angle(®)
105.3(2)
109.5(3)
127.6(22)
123.0(22)
110.3(3)
125.2(3)
124.5(3)
107.4(3)
122.4(17)
130.2(17)
106.9(3)
130.0(17)
123.0(17)
110.1(3)
125.6(3)
124.3(3)
127.2(3)
117.2(3)
115.6(3)

125.8(3)



Angle(®)
C7 -C6 -N2  106.9(3)
C7 -C6 -C5  127.3(3)
C8 -C7 -C6  108.8(3)
HC7 -C7 -C6  121.9(16)
HC7-C7 -C8  129.2(16)
C9 -C8 -CT  107.9(3)
HC8 -C8 -C7  127.5(18)
HC8 -C8 -C9 124.6(18)
C8 -C9 -N2  106.9(3)
C10 -C9 -N2  125.3(3)
C10 -C9 -C8  127.7(3)
Co -C10-Cl' 125.7(3)
C31 ~C10 -C1'  117.5(3)
C31 -C10-C9  116.8(3)
C22 -C21-C5  123.0(3)
C26 -C21 -C5  121.0(3)
C26 -C21 -C22 116.0(3)
C23 -C22-C21 122.5(4)
F22 -C22-C21 118.8(4)
F22 -C22 -C23 118.7(4)
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Angle(®)

C24 -C23 -C22
F23 -C23 -C22
F23 -C23 -C24
C25 -C24 -C23
F24 -C24 -C23
F24 -C24 -C25
C26 -C25 -C24
F25 -C25 -C24
F25 -C25 -C26
C25 -C26 -C21
F26 —-C26 -C21
F26 -C26 -C25
C32 -C31 -C10
C36 -C31 -C10
C36 -C31 -C32
C33 -C32 -C31
F32 -C32 -C31
F32 -C32 -C33
C34 -C33 -C32

F33 -C33 -C32

118.9(5)
120.2(5)
120.8(5)
121.0(5)
120.4(5)
118.6(4)
118.9(4)
121.4(4)
119.7(4)
122.7(3)
119.4(3)
117.9(3)
121.2(3)
122.1(3)
116.7(3)

122.1(4)
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Angle(°)

F33 -C33 -C34
C35 -C34 -C33
F34 -C34 -C33
F34 -C34 -C35
C36 -C35 -C34
F35 -C35 -C34
F'35 -C35 -C36
C35 -C36 -C31
F36 -C36 -C31

F36 -C36 -C35

" indicates atom related by inversion

120.1(4)
120.8(4)
119.6(4)
119.6(4)
119.7(4)
120.2(4)
120.1(4)
121.8(3)
119.3(3)

118.8(3)
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Table Al.4. Final Refined Hydrogen Atom Parameters for HoTFPP.

Atom
HC2
HC3
HC7
HCS8

HN2

T
2775(15)
3736(14)
6409(13)
7357(16)

5483(18)

z,y and z x 10*

y
—2661(14)
—2423(14)
~207(13)
1084(16)

129(18)

2z
—392(10)
~1131(10)
~1659(10)
~1280(11)

—323(13)

B
4.9(7)
4.2(7)
3.8(6)
6.3(8)

7.9(10)



119

Table A1.5. Observed and Calculated Structure Factors for HoTFPP. The colmuns

—R2

. F? . . .
contain, in order, £, 10Fops, 10F¢q)c and 10| —22—cde | A minus sign preceeding Fops
G

obs

indicates that F2, is negative.

Tetra(pentafluorophenyl)porphyrin Page 1
$ 348 398 -52 12 231 280 -40 18 730 713 12
0 0 1 6 4242 4226 S 15 221 239 -11 21 397 393 2
9 164 177 -9 18 391 403 -8 24 148 97 13
3 1218 1208 9 12 666 675 -8 21 46 33 1 27 237 165 26
8 5602 5624 -4 15 785 789 -3 24 201 146 19
9 101 135 -18 18 228 235 -6 27 137 47 17 4 -7 1
12 439 454 -15 21 647 649 -1
15 689 677 9 24 235 210 10 3 -2 1 2 1491 1499 -5
18 262 288 -17 27 168 190 -8 5 180 204 -26
21 340 325 9 2 345 351 -9 8 786 791 -5
24 107 69 7 2 0 1 5 1595 1615 -10 11 89 84 1
27 139 143 -1 8 670 678 -5 14 537 519 14
2 1158 1184 -26 11 845 3837 € 17 88 130 -13
1 -1 1 5 4787 4946 -42 14 529 498 28 20 565 595 -21
8 2758 2790 -15 17 111 107 1 23 102 28 11
2 572 575 -3 11 1168 1185 -20 20 479 496 -12 26 122 118 2
5 2381 2379 0 14 531 504 31 28 170 210 -186
8 221 234 -11 17 148 185 -25 26 120 128 -2 4 -6 1
11 1057 1072 -12 20 -64 15 -9
14 581 593 -10 28 182 113 7 s -1 1 1 102 152 -29
17 417 435 -14 26 195 180 8 4 1326 1312 12
2 129 157 -10 1 841 804 32 7 920 898 19
28 -69 122 -25 2 11 4 3380 3434 -16 10 -87 11 -11
26 177 130 14 T 412 415 -3 13 645 634 9
1 2529 2572 -186 10 2145 2152 -3 16 614 644 -25
1 0o 1 4 -107 74 -32 13 1053 1083 -23 19 418 396 14
7 573 569 5 16 341 327 10 22 108 33 12
1 452 415 73 10 188 120 40 19 250 252 -1 25 114 85 8
4 2440 2463 -12 18 157 236 -54 22 -81 18 -9 28 161 160 0
7 2012 2085 -14 16 1185 1188 -1 25 147 181 5
10 1053 1074 -21 19 -45 105 -20 28 82 59 3 4 -5 1
18 303 817 -17 22 170 154 5
16 528 50838 28 25 -83 29 -9 $ 0 1 3 635 647 -186
19 -69 38 -138 28 .97 20 -11 6 637 624 13
22 590 579 10 0 3476 3410 23 9 924 936 -8
25 -15 71 -9 2 2 1 3 2827 2345 -9 12 814 311 2
28 182 42 23 6 2831 2878 -21 15 409 427 -14
0 3543 38481 17 9 611 612 -1 18 379 368 7
1 1 1 3 8172 3204 -138 12 94 55 15 21 183 99 26
6 811 806 4 15 905 861 43 24 129 118 3
0 176 67 (33 g9 675 614 58 18 289 229 8 27 681 67 o
3 875 895 -18 12 1174 1161 9 21 -16 124 -30
6 713 689 28 15 385 385 0 24 179 137 20 4 -4 1
9 666 680 -138 18 515 528 -8 27 159 150 3
12 554 544 9 21 326 342 -9 2 1053 1074 -25
15 240 219 18 24 318 297 11 s 1 1 5 8413 38390 7
18 -123 28 -28 27 101 71 5 8 1637 1644 -3
21 98 118 -5 2 2058 2080 -10 11 788 771 12
24 206 227 -9 $ -5 1 5 3151 3166 -4 14 867 3388 26
27 -44 112 17 8 528 498 29 17 485 481 8
2 938 941 -3 11 345 3876 -27 20 61 99 -8
2 -3 1 5 823 809 13 14 437 444 -6 28 873 328 26
8 1106 1102 2 17 3878 372 3 26 -158 13 -31
2 1808 1780 19 11 3890 402 -10 20 632 634 -1
5 2189 2159 12 14 153 202 -28 28 94 12 10 4 -3 1
8 262 271 -8 17 -71 16 -8 26 164 119 13
11 1234 1239 -4 20 155 117 12 1 444 450 -7
14 210 215 -3 28 109 111 0 3 2 1 4 4295 4294 0
17 -74 12 -9 26 140 112 7 7 1263 1285 -14
20 -85 0 -1 1 1438 1442 -2 10 270 255 12
23 128 1381 0 3 -4 1 4 2158 2162 -2 13 827 861 -29
26 -78 89 -186 7 46 99 -13 16 490 487 1
1 8222 3233 -3 10 909 930 -18 19 169 187 0
2 -2 1 4 2054 2070 -8 13 1347 1328 16 22 267 238 14
7 311 360 -38 18 399 407 -5 25 215 160 20
1 59 11 19 10 2200 2188 5 19 202 220 -9 28 72 88 -2
4 1514 1497 10 13 738 736 1 22 857 809 26
7 145 134 [ 18 79 107 -8 25 182 179 1 4 -2 1
10 1132 1120 9 19 280 284 -2 28 25 94 -9
13 833 647 .12 22 840 792 31 3 419 439 -34
16 218 209 4 25 262 234 12 3 3 1 6 2565 2566 ]
19 252 252 [ 28 150 168 -5 9 1047 1048 0
22 529 498 24 0 1789 1707 39 12 380 333 39
25 152 148 2 3 -3 1 3 255 304 -49 15 103 102 0
28 142 82 14 6 1182 1152 238 18 79 7 9
3 2092 20738 10 9 1663 1623 19 21 444 452 -5
2 -1 1 6 3862 3816 11 12 884 854 24 24 422 417 2
9 242 215 21 15 63 96 -9 27 125 93 7
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-59 68
718 7083
145 193
429 412
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106 49
5 4 1
1111 1119
1561 1572
145 4
78 59
515 468
115 121
879 890
-133 34
89 69

5 5 1
259 268
107 95
1356 1421
158 183
690 691
350 391
264 272
-127 33
38 55

6 -11 1
1376 1340
1207 1121
622 590
663 638
1486 158
724 704
198 228
159 139
6 -10 1
384 383
922 924
1581 1583
670 674
392 404
296 277
-59 64
-82 55
75 37

6 -9 1
1058 1055
133 170
390 427
467 445
266 228
399 407
-38 81
49 30

6 -8 1
63 81
622 627
797 781
156 158
648 607
871 8655
-71 98
110 56
15 74

8 -7 1
2184 2197
1396 1412
585 502

590 611
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Tetra(pentafluorophenyl)porphyrin Page 8
13 111 90 5 6 144 99 17 7 -7 1
16 291 318 -14 6 o 1 9 -91 51 -27
19 -94 50 -16 12 430 442 -8 2 1357 1367 -8
22 287 827 -22 0 755 762 -9 15 -97 49 -17 5 B84 898 -138
25 46 69 -3 3 1587 1601 -10 18 .35 34 -2 8 1808 1800 1
6 768 755 13 21 188 200 -4 11 724 728 -3
6 -6 1 9 218 168 46 24 120 75 9 14 243 305 -30
12 1198 1198 0 17 435 438 0
3 382 388 -10 15 35 348 5 7 -18 1 20 156 1338 @7
6 5408 5321 18 18 329 354 -28 23 58 38 2
9 1240 1255 -11 21 -118 78 -37 2 77T 763 11 26 194 178 5
12 3875 349 15 24 173 190 -9 5 708 716 -8
15 600 589 9 27 -88 5 -11 8 561 555 5 7 -6 1
18 -109 15§ -19 11 .58 98 .20
21 75 18 [ [ 1 1 14 -79 96 -21 1 734 745 -11
24 -84 48 -8 17 3885 409 -15 4 879 904 -28
27 -55 8% -11 2 1568 1580 -8 20 141 127 3 7 10860 1101 -38
5 605 644 -30 23 168 211 -16 10 534 558 -22
6 -5 1 8 929 970 -27 13 209 230 -9
11 272 3808 -29 7 -12 1 16 58 50 0
2 1719 1787 -11 14 102 67 9 19 190 181 12
5 1717 1725 -4 17 359 848 8 1 759 1761 -1 22 404 378 15
8 1285 1285 0 20 -138 58 -32 4 440 433 5 25 71 120 -10
11 259 258 3 28 230 275 -22 7 503 487 13
14 938 905 25 26 24 11 0 10 185 180 -21 7 -5 1
17 183 100 22 13 172 172 0
20 675 687 -8 8 2 1 16 1056 1009 30 3 9817 908 7
23 154 146 2 19 -20 18 0 6 1170 1148 17
28 63 36 3 1 233 233 0 22 181 194 -4 9 1029 1023 4
4 310 308 1 25 41 1 1 12 857 862 -3
6 -4 1 7 641 654 -16 15 199 118 35
10 283 220 31 7 -11 1 18 712 713 0
1 121 114 3 18 235 259 -18 21 260 281 -11
4 2704 2717 -5 18 128 135 -2 3 1542 1531 [ 24 174 118 17
7 299 292 ] 19 -95 37 -14 6 1041 1042 -1 27 200 95 29
10 2706 2688 (] 22 255 239 7 9 589 557 10
i3 167 94 30 25 -87 14 -9 12 419 439 .15 7 -4 1
16 868 878 -7 15 147 158 -2
19 521 524 -2 6 s 1 18 139 150 -2 2 2511 2447 28
22 57 149 -23 21 .41 14 -2 5 2155 2185 -17
25 227 227 0 0 2426 2405 S 24 .98 10 -11 8 2496 2452 19
28 31 9 0 3 1149 1129 11 11 524 527 -2
8 447 490 -42 7 -10 1 14 1050 1044 4
8 -8 1 9 284 259 18 17 299 287 7
12 63 51 1 2 644 645 -1 20 184 190 -2
3 3881 3868 3 15 -76 54 -14 5 928 895 28 23 -76 41 -9
6 533 525 8 18 -112 64 .24 8 299 277 16 26 110 85 8
9 160 184 -10 21 82 3 8 1] .28 34 -3
12 1178 1179 -4 24 -148 o -29 14 200 177 11 7 -8 1
15 86 28 11 17 431 437 -3
18 187 171 7 6 4 1 20 154 138 5 1 1646 1592 27
21 -28 129 -23 28 84 128 -10 4 1589 1602 -2
24 568 3 3 2 52 44 1 286 -89 63 -18 7 1596 1609 -8
27 -50 70 -8 5 347 299 38 10 1191 1264 -43
8 381 388 -8 7 -9 1 13 200 198 1
8 -2 1 11 -17 46 -4 16 233 220 7
14 -21 14 0 1 1429 1415 9 19 -121 64 .28
2 4504 4459 13 17 3818 845 -18 4 796 832 -38 22 146 182 -18
5 931 909 24 20 129 145 -4 7 818 787 21 25 131 85 10
8 871 596 51 28 107 80 5 10 264 224 26
11 118 101 8 26 -60 42 -6 13 -63 19 -7 7 -2 1
14 643 630 10 186 844 828 8
17 198 285 :20 6 5§ 1 19 -14 86 -10 0 594 576 18
20 -81 165 -47 22 344 363 -10 3 1019 1063 -30
23 -69 12 -6 1 911 850 37 25 86 73 2 86 625 618 8
28 56 87 -5 4 1279 1324 -32 9 155 134 1
7 770 728 36 7 -8 1 12 1640 1660 .11
8 -1 1 10 364 854 7 15 282 244 -7
13 245 224 11 3 341 331 9 18 -47 60 -8
1 132 129 1 16 535 579 -23 6 171 135 19 21 37 96 -9
4 1391 1415 -14 19 50 178 .38 9 1461 1448 7 24 147 152 -1
7 431 419 8 22 -115 24 -17 12 648 655 -8 27 106 96 2
10 1274 1286 -8 25 40 45 o 15 56 151 -22
13 1257 1199 39 18 88 151 -21 7 -1 1
186 197 205 -4 ] 6 1 21 224 255 -14
19 158 168 -3 24 260 255 1 2 1473 1508 -24
22 .41 40 -4 0 1796 1861 -30 27 57 55 0 5 865 367 -1
25 30 8 0 3 571 566 4 8 900 833 42
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Tetra(peiiaf luorophenyl)porphyrin Page 4

11 99 98 0 7 8 1 21 424 394 18

14 39 10 2 3 216 259 -32 24 194 200 -2

17 66 103 -9 1 420 470 -31 6 240 176 56 27 177 107 19
20 254 276 -12 4 329 371 -33 9 997 962 26

28 -92 11 -11 7 74 84 -2 12 170 108 24

26 41 21 1 10 205 208 -2 15 106 131 -8

18 -144 42 -35 18 468 467 0

7 0 1 18 -90 97 -23 21 -33 104 -14

19 829 299 11 24 120 154 -10

1 1370 1417 -39 22 109 81 5 1
4 444 465 -28 8 -9 1 1 247 236
7 486 485 1 7 7 1 1 a7 5 )
10 182 158 3 2 1321 1315 4 20 -127 89 .34
13 214 208 8 0 162 235 -30 5 1172 1177 -4 23 52 268 2
16 33 82 -12 $ 581 550 9 8 1685 1711 -15 26 158 99 15
19 -163 21 -59 6 275 307 -21 11 144 102 16 .
22 17 18 -11 9 42 99 -12 14 140 163 -10 8 -2 1
25 95 82 3 12 -139 107 -48 17 254 265 -4
15 85 12 8 20 144 206 -24 1 1603 1590 8
7 11 18 279 298 -10 23 78 53 3 4 3521 8517 1
21 202 211 -2 28 80 57 3 7 1231 1174 48
0 1172 1190 -14 10 1196 1177 10
3 919 923 -3 8 -15 1 8 -8 1 13 722 689 26
6 788 737 17 16 444 440 3
9 123 118 2 2 6468 642 3 1 329 349 -28 19 -145 37 -33
12 742 1717 20 5 -79 51 -14 4 -70 33 .21 22 -387 62 -8
15 861 886 -19 8 -109 125 -438 7 496 492 3 25 127 74 11
18 -154 27 -38 11 71 144 -29 10 520 511 8
21 191 252 -28 14 338 3823 8 13 487 463 18 8§ -1 1
24 23 55 -2 17 120 82 8 16 318 298 8
20 31 42 0 19 398 378 11 0 2115 2107 3
7 2 1 22 161 151 3 3 1254 1248 4
8 -14 ] 25 244 193 20 6 310 295 8
2 104 173 -38 9 223 285 -35
5 1199 1102 54 1 294 298 -1 g8 -7 1 12 415 389 20
8 298 824 -30 4 285 268 10 15 3885 894 -8
11 119 159 -12 7 457 469 -9 3 400 364 33 18 322 360 -24
14 -T1 25 -9 10 170 187 -11 8 389 371 18 21 -147 78 -388
17 510 511 -1 13 -55 122 .24 9 837 842 -4 24 100 67 6
20 114 189 -27 16 302 322 -11 12 857 387 -24 27 50 56 0
28 -138 40 -27 19 17 55 -3 15 656 650 3
26 -91 60 -14 22 158 164 -1 18 195 176 8 8 0 1
21 57 32 2
7 3 1 8§ -18 1 24 124 48 14 2 1482 1508 -18
27 138 26 18 5 951 927 23
1 1446 1387 38 3 554 519 27 8 426 421 [
4 594 590 2 6 528 525 -1 8 -6 1 11 1068 1056 9
7 851 848 4 9 627 627 0 14 50 512 -11
10 417 409 ] 12 128 173 -19 2 544 556 -12 166 191 -15
13 429 432 -1 15 629 556 48 5 145 50 51 20 241 285 -33
16 311 321 -8 18 255 257 -1 8 503 528 -23 23 -129 31 -33
19 248 243 2 21 61 128 -10 11 188 195 -4 26 -108 68 -25
22 236 287 -286 24 -1338 3 -21 14 132 82 11
25 -106 40 -15 17 64 143 -23 8 1 1
8 -12 ] 20 -87 67 -11
7 4 1 23 202 73 36 1 -78 138 -51
2 157 179 -12 286 110 83 5 4 3882 417 -83
0 349 339 8 5 408 378 21 7 94 110 -4
3 846 782 39 8 584 581 3 8 -5 1 10 382 851 17
6 548 508 34 11 274 295 -18 13 88 17 11
9 120 153 -20 14 164 182 -7 1 426 447 -22 16 326 348 -13
12 72 83 -2 17 90 47 7 4 766 784 .17 19 221 255 -17
15 118 141 -5 20 218 219 0 7 516 490 23 22 -113 44 -19
18 289 304 -8 23 -71 11 -6 10 792 1760 28 25 142 10 21
21 -145 2 -29 18 175 155 7
24 123 4 i6 8 -11 1 16 211 225 -7 8 2 1
19 473 462 7
7 5 1 1 565 570 -4 22 215 231 -7 0 234 218 10
4 6860 675 -13 25 141 27 20 3 549 583 -13
2 853 826 16 7 287 293 -6 6 2392 2394 0
5 392 432 -34 10 1247 1259 -7 8 -4 1 9 356 368 -138
8 353 388 .11 13 538 518 11 12 580 587 -3
11 323 3821 1 16 612 595 12 3 1653 1640 7 15 -111 0 -19
14 -70 113 .28 19 131 223 -28 6 2251 2170 42 18 183 175 -15
17 117 202 -23 22 -38 98 -13 9 116 164 -25 21 148 172 -
20 -104 46 -17 25 -80 49 -10 12 732 682 29 24 122 127 -1
28 197 125 22 15 1195 1169 17
8 -10 1 18 325 338 -8 8 3 1



123

Tetra(pentafluorophenyl)porphyrin Page
1 68 174 -38 9 827 812 12 9 -2 1
2 86 125 -186 4 851 873 -15 12 1036 1041 -3
5 310 319 -5 7 223 248 -13 15 812 294 11 2 643 600
8 117 87 10 10 140 198 -23 18 -90 48 -10 5 450 478
11 332 334 0 18 436 385 30 21 17T 124 17 8 801 282
14 6286 656 -16 186 - 152 136 5 24 113 62 9 11 354 405
1 141 164 -8 19° 44 106 -10 14 50 94
20 299 38283 -138 9 -8 1 17 164 202
28 -45 17 -2 9 -15 1 20 -79 64
2 2368 2341 12 23 183 155
8 4 1 3 85 54 ] 5 608 591 14 28 34 31
6 480 474 4 8 550 541 8
1 1369 1362 4 9 70 109 -9 11 28 37 -1 9 -1 1
4 813 814 0 12 219 251 -16 14 504 456 34
7 695 637 46 15 508 581 -15 17 -128 94 -25 1 -108 25
10 195 188 5 18 120 111 2 20 270 810 -22 4 3836 338
18 420 418 1 21 -93 26 -11 23 248 277 -14 7 749 729
16 60 62 0 26 130 96 7 10 508 458
19 -127 81 -30 9 -14 1 13 78 122
22 254 211 18 9 -7 1 18 156 193
: 2 462 469 -5 19 -131 42
8 5 1 5 3872 8417 17 1 1478 1462 11 22 -938 0
8 67 118 -14 4 3217 38151 22 25 127 [}
0 184 225 -25 11 335 885 0 7 728 740 -15
$ 309 852 -238 14 493 468 19 10 1070 1058 9 9 o 1
6 698 698 0 17 3825 323 1 13 210 203 4
9 604 599 3 20 91 141 -18 186 129 87 8 0 698 685
12 81 152 -28 23 -108 37 -10 19 231 210 9 3 561 549
15 3855 438 -57 22 347 286 31 6 289 278
18 85 81 0 9 -18 1 25 140 0 20 9 1205 1224
21 77 21 6 12 823 3815
24 71 50 2 1 881 675 4 9 -6 1 15 -47 40
4 489 527 -32 18 -105 689
8 6 1 7 364 3857 4 3 894 824 59 21 207 210
10 97 130 -11 8 599 589 12 24 79 65
2 648 673 .14 13 222 258 -19 9 288 3822 -29
5 270 269 0 16 165 158 4 12 252 287 -10 9 1 1
8 301 269 19 19 140 118 ] 15 808 287 9
11 -129 83 -52 22 48 36 0 13 41 95 -9 2 220 241
14 -93 94 -24 21 218 211 3 5 -88 80
17 338 287 27 9 «12 1 24 178 102 20 8 108 44
20 -83 62 -9 11 17 28
28 -148 17 .28 3 274 278 -2 9 -5 1 14 154 188
6 342 893 -42 17 -118 4
8 7 1 9 77 28 -11 2 528 515 10 20 136 187
12 173 188 -7 5 595 594 1 23 -94 37
1 785 774 6 15 655 610 30 8 918 902 12
4 361 3864 -2 18 61 71 -1 11 489 455 -14 g 2 1
7 -21 88 -12 21 -149 92 -29 14 137 99 9
10 91 154 -20 24 28 62 -3 17 408 442 -24 1 731 699
13 81 187 -19 20 439 472 -22 4 97 54
16 273 262 5 9 ~11 1 23 294 271 11 7 901 8867
19 88 108 -3 26 272 193 31 10 487 495
22 211 86 26 2 852 861 -7 18 144 198
5 72 6 9 9 -4 1 16 3815 367
8 8 1 8 342 301 29 19 2383 259
11 184 178 4 1 660 640 14 22 151 149
0 259 258 1 14 157 94 4 114 148 -17 25 -78 8
8 138 13 ] 17 130 19 20 7 816 812 4
6 188 238 -26 20 55 151 -18 10 86 48 9 9 S 1
9 221 253 -18 23 -70 868 -14 13 456 479 -18
12 568 537 28 16 372 378 -4 0 498 463
15 131 160 -9 g -10 1 19 158 132 8 3 88 82
18 121 28 15 22 281 212 8 6 1170 1128
21 45 73 -3 1 739 752 -11 25 190 189 7 9 125 150
4 287 308 -15 12 -89 17
9 -17 1} 7 591 593 -1 9 -3 1 15 368 338
10 103 81 6 18 245 246
2 -147 38 -38 13 215 197 9 0 932 936 -3 21 131 87
5 394 389 3 16 -87 51 -14 3 189 169 0 24 189 184
8 556 562 -4 19 418 415 0 6 6338 612 18
11 458 442 8 22 -63 57 -8 9 381 388 11 9 4 1
14 205 128 28 25 57 101 -7 12 879 344 19
17 248 185 21 15 3805 3818 ~4 2 293 275
20 196 178 (] 9 -9 1 18 499 492 4 5 1036 1022
21 -34 105 -15 8 800 773
9 -18 1 3 610 637 -382 24 45 44 0 11 480 450
6 534 517 15 14 -10 162
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Tetra(pentafluorophenyl)porphyrin Page
17 70 12 4 86 238 262 -13 20 -67 30 -4 10 831 855
20 212 262 -28 9 163 218 -23 23 886 47 5 18 447 411
23 100 24 10 12 291 258 22 18 407 411

15 142 102 10 10 -9 1 19 150 193
9 5 1 18 130 41 16 22 -58 19
1 297 263 26 25 108 38
1 81 4 1 10 -16 1 4 1187 1220 -24
4 266 300 -16 7 317 852 -28 10 -2 1
7 850 343 4 2 361 361 0 10 1473 1487 -8
10 161 192 -14 5§ 175 207 -15 18 232 208 15 0 991 1018
13 99 139 -12 8 159 158 2 186 545 531 9 3 1090 1124
16 118 160 -14 11 178 207 .17 19 -74 87 -11 6 988 977
19 79 136 -10 14 183 84 12 22 190 144 15 9 -81 5
22 -89 18 -9 17 160 123 11 25 8O 10 [ 12 278 272
20 76 14 6 15 86 16
9 6 1 10 -8 1 18 -70 71

32 45 -2 24 89 75

0
3 1
] 76 47 4 -70 72 -16 120 145 -10 10 -1 1
9 -112 116 -40 7 159 95 21 12 148 201 -27
12 189 216 -17 10 248 282 .27 15 274 260 8 2 524 542
15 158 186 -10 13 105 165 -19 18 -90 85 -15 5 638 572
18 178 161 6 16 239 269 -15 21 293 266 13 8 960 914
21 185 197 -3 19 73 43 4 24 235 207 11 11 855 638
22 -88 13 -9 14 -47 89
9 71 10 -7 1 17 -110 99
10 -14 1} 20 212 248
2 68 112 -8 2 237 236 0 23  -48 7
5 874 3899 -17 3 142 149 -3 5 305 254 38
8 -128 39 -28 [ 37 34 0 8 1688 1705 -10 10 o 1
11 70 134 -18 9 486 474 -7 11 212 1938 10
14 140 7 22 12 54 162 -31 14 183 209 ~-18 1 302 285
17 159 0 27 15 238 175 26 17 -54 34 -4 4 843 851
20 -54 19 -3 18 206 227 -9 20 319 311 4 T 428 432
21 -112 85 -24 23 124 59 13 10 -88 31
9 8 1 26 217 152 22 18 395 879
10 -18 1 168 98 142
1 -129 48 -20 10 -8 1 19 138 2086
4 314 351 -24 2 174 224 -29 22 -75 54
7 549 588 -138 5 137 127 4 1 852 638 14 25 73 98
10 171 224 -22 8 188 195 -5 4 1247 1294 -34
13 878 370 [ 11 239 229 5 7 366 3867 -1 10 11
16 484 459 15 14 696 671 17 10 431 420 ]
19 92 80 2 17 351 358 -3 13 558 552 4 0 328 318
20 81 49 1 186 291 275 ] 3 471 4869
9 9 1 23 -89 2 -3 19 87 64 4 6 482 397
22 321 272 24 9 110 144
0 -151 4 -24 10 -12 1 25 138 108 7 12 314 279
3 -72 24 -7 15 -109 61
6 399 427 -18 1 -125 42 -35 10 -5 | 18 69 108
9 -23 128 -21 4 227 227 0 21 -95 80
12 369 322 25 7 555 565 -10 8 1262 1268 -4 24 -51 27
15 195 209 -5 10 348 339 (] 6 306 252 40
18 -32 81 -8 13 280 299 -11 9 70 27 7 10 2 1
18 169 158 5 12 -89 17 -9 ‘
10 -19 ] 19 345 331 8 15 552 573 -11 2 1792 1746
22 -120 27 -13 18 646 657 -7 5 714 895
2 333 363 .18 21 132 33 18 8 550 521
5 197 192 1 10 -11 1 24 105 84 4 11 537 517
8 208 205 1 14 -139 37
11 118 32 14 3 829 840 -8 10 -4 1 17 569 528
14 164 155 4 8 2286 245 -18 20 162 155
17 253 2086 19 9 191 211 .11 2 2399 2285 42 23 147 89
12 484 521 .29 5 912 882 24
10 -18 ] 15 485 478 8 8 177 198 .17 10 3 1
18 -41 59 -6 11 404 382 17
1 -141 70 -38 21 -64 36 -4 14 691 643 26 1 65 110
4 -T2 72 -14 24 53 38 1 17 312 339 .18 4 198 199
7 98 222 -48 20 481 491 -8 7 185 146
10 212 288 -12 10 -10 ! 23 100 72 5 10 -52 54
13 203 115 40 26 122 62 11 18 673 700
16 72 28 5 2 216 188 27 16 -93 8
19 -738 51 -9 5 1570 1565 3 10 -3 1 19 270 290
8 650 6881 .28 22 -76 122
16 -17 1} 11 6807 636 .23 1 807 277 24
14 618 609 6 4 1135 1125 ] 10 4 1
3 64 123 -14 17 160 32 28 T 431 447 -14
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Tetra(pentafluorophenyl)porphyrin Page
0 752 753 -1 7 150 189 -14 11 630 585 32 10 608 800
$ 310 322 -8 10 121 116 1 14 538 502 21 13 491 478
] 87 142 -13 13 218 166 18 17 1986 203 -2 16 562 558
9 692 654 28 16 95 82 2 20 -104 $8 -15 19 93 28

12 457 462 -4 23 114 0 9 22 153 100
15 121 162 -13 11 -19 1 25 178 168
18 118 37 10 11 -11 1}
21 138 129 2 3 417 459 -28 11 -4 1
6 285 293 -3 1 128 178 -88
10 5 1 9 224 250 -12 4 148 167 -13 0 142 219
12 488 431 32 7 8783 870 2 3 198 262
2 778 7137 30 15 176 8 31 10 767 748 18 6 396 3863
5 -34 20 -1 13 658 620 27 9 -41 33
8 566 588 -12 11 -18 1 186 388 380 3 12 1381 195
11 581 577 2 19 -61 44 -7 15 -52 133
14 295 295 0 2 -140 48 -81 22 81 63 2 18 311 300
17 144 89 17 5 640 582 38 21 179 152
20 154 30 16 8 717 1707 6 11 -10 1 24 134 95
11 76 30 5
10 ¢ 1 14 119 45 13 3 936 9238 10 11 -3 1
17 78 112 -7 6 586 602 -18
1 748 728 15 9 740 723 18 2 348 398
4 521 516 2 11 -17 1 12 4685 445 14 5 3836 3849
7 -60 9 5 15 887 3887 0 8 3828 386
10 128 158 9 1 175 232 -28 18 146 116 9 11 150 114
18 3880 3894 -12 4 443 4383 6 21 78 22 4 14 234 278
18 261 242 9 7 386 3538 -10 24 178 108 19 17 204 233
19 149 71 18 10 475 467 5 20 830 802
18 189 199 -4 11 .9 1 23 128 178
10 7 1 186 156 129
19 45 107 -10 2 565 569 -8 11 -2 1
0 209 199 4 5 315 307 8
3 844 356 -5 11 .18 1 8 225 255 .20 1 79 97
6 -1586 79 -486 11 215 200 8 4 1008 972
9 6807 615 -5 3 346 338 5 14 441 457 -11 7 -58 87
12 191 161 11 6 263 253 5 17 181 1686 5 10 700 691
15 195 51 36 9 871 839 21 20 -44 158 .23 18 119 81
18 160 99 18 12 -66 30 -6 23 118 9 14 18 252 271
15 93 47 7 19 -82 30
10 8 1 18 1086 13 12 11 -8 1 22 195 239
21 105 26 10 25 140 57
2 -1486 38 -23 1 93 66 8
5 -161 41 -42 11 -15 1 4 131 34 29 11 -1 1
8 -107 58 -18 7 481 445 -15
11 153 140 2 228 203 13 10 177 246 .42 0 364 347
14 421 395 20 5 -37 11 -2 18 108 121 - 3 181 201
17 252 188 25 8 .78 23 -9 16 193 182 4 6 559 495
11 198 198 o 19 -107 -10 g9 69 110
10 9 1 14 306 305 0 22 1968 207 -4 12 624 801
17 119 156 -11 25 128 96 7 15 72 162
1 -172 21 -381 20 47 59 -1 18 -181 97
4 301 288 8 11 -7 1 21 207 177
7 -99 95 -24 11 -14 ] 24 163 165
10 285 288 -1 3 138 97 17
13 97 93 0 1 461 483 -16 6 891 9286 .29 11 o 1
16 249 240 3 4 8 44 -3 9 406 368 31
7 158 137 8 12 -59 120 .29 2 169 191
10 10 1 10 130 67 18 15 59 70 -2 5 194 183
18 528 481 27 18 444 400 19 8 168 177
0 3286 298 10 16 208 217 -4 21 133 3 20 11 -112 43
3 143 240 -41 19 -1837 45 -27 24 136 68 14 14 319 844
6 -58 43 -6 22 66 9 4 17 282 281
9 169 101 19 11 -6 1 20 144 165
12 134 36 17 11 -138 1 23 54 71
15 235 187 48 2 1086 11586 -55
3 618 600 14 5 1592 1592 0 11 1 1
11 -21 1} 8 628 620 ) 8 47 59 -3
9 2868 255 1 11 334 368 .24 1 240 232
2 -60 71 -10 12 267 182 40 14 294 319 -16 4 -46 103
5 -45 21 -3 15 178 52 32 17 288 272 -15 7 232 222
8 118 125 -1 18 104 73 ] 20 347 335 [ 10 -4 173
I1 1186 88 8 21 82 32 8 23 121 39 14 13 -60 38
14 259 251 3 16 185 218
11 -12 1 11 -5 1 19 -77 45
11 -20 1 22 187 182
2 580 607 .40 1 493 447 29
1 84 118 -8 5 401 382 14 4 616 655 .36 11 2 1
4 270 288 -9 8 376 385 -8 7 359 366 -5
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Tetra(pentafluorophenyl)porphyrin Page
0 1038 1085 2 11 10 1 19 40 13 1 2 763 739
3 343 369 .19 5 477 457
6 390 384 18 1 188 20 25 12 -15 1 8 91 66
9 -102 2 -12 4 28T 277 -4 11 6851 643
12 518 544 -25 7 184 185 0 3 155 178 -10 14 363 344
15 110 185 -12 10 -97 5 -11 6 569 508 43 17 360 396
18 187 230 .38 13 117 87 9 9 119 17 14 20 69 21

21 -40 25 -2 12 157 148 3 23 125 31
1y 11 1 15 -868 126 -29
11 3 1 18 110 81 8 12 -7 1
0 94 82 1 21 -79 2 -7
2 244 245 4] 3 489 480 5 . 1 1158 1134
5 499 540 -32 3 80 116 -7 12 -14 1 4 1266 1200
8 .92 556 -18 9 219 198 8 7 371 895
11 567 5§80 -9 2 28 40 -1 10 88 178
14 -49 49 -6 12 -23 1 5 T42 715 19 138 -94 117
17 212 199 ] 8 515 502 12 16 288 258
20 142 155 -4 2 286 293 -3 11 859 906 .33 19 514 499
5 88 110 -4 14 165 156 3 22 125 85
11 4 1 8 180 194 -4 17 T4 36 5 25 205 198
20 -74 16 -7
1 120 1389 -7 12 .22 1 12 -6 1
4 188 138 4] 12 -18 1
7 158 126 6 1 231 179 20 3 766 734
10 ~114 14 -19 4 122 83 8 1 950 959 -6 8 609 652
13 78 71 1 7 104 139 -9 4 3486 323 18 9 294 3815
16 74 45 4 10 187 161 -7 7 259 288 21 12 404 415
19 85 86 0 10 B8B83 898 -9 15 383 396
22 -148 58 -30 12 =21 1 13 1028 1028 1 18 576 5381
16 598 584 8 21 47 28
11 5 1 3 78 138 -15 19 154 189 -12 24 283 260
6 241 200 17 22 -81 22 -1
0 146 171 -10 9 3809 311 -1 12 -5 1
3 397 396 12 170 114 15 12 =12 1
8 451 450 0 2 48 137
9 486 406 4 12 -20 1 $ 176 193 -13 5 404 425
12 310 322 -8 6 236 216 19 8 163 186
15 243 254 ) 2 -129 31 -23 9 125 157 -12 11 155 175
18 864 324 21 5 -110 82 -24 12 3858 3815 23 14 101 19
21 15 41 -1 8 305 308 -1 15 250 158 38 17 442 450
11 235 185 19 18 200 287 .17 20 270 251
11 6 1 14 125 15 23 21 -387 45 -4 28 152 127
2 -106 2 -186 12 -19 1 12 -11 1 12 -4 1
5 -110 58 -158
8§ -92 76 -19 1 221 210 5 2 -44 52 -8 1 -125 17
11 847 855 -5 4 511 522 -7 5 506 537 -25 4 475 484
14 98 7 15 7 235 222 6 8 3038 278 16 7 3800 273
17 123 128 0 10 458 451 4 11 1352 1379 -17 10 948 937
20 200 141 19 13 164 125 18 14 391 382 5 13 540 502
16 114 S0 5 17 85 45 6 16 -97 42
11 7 1 20 46 38 0 19 417 417
12 -18 1 23 132 33 12 22 152 81
1 -117 47 -22
4 130 108 4 3 467 492 -16 12 -10 1 12 -3 1
7 306 299 3 6 128 103 5
10 71 68 0 9 227 207 8 1 562 585 -19 0 782 7286
13 257 199 24 12 300 272 19 4 -80 5 -12 3 523 542
16 76 45 4 15 75 87 1 7 -386 56 -11 6 442 482
19 120 5 14 18 105 43 9 10 489 445 17 9 920 899
13 897 677 14 12 610 578
11 8 1 12 -17 1 18 217 200 8 15 1831 149
19 157 168 -3 18 426 4486
0 228 220 s 2 635 628 4 22 188 1586 7 21 54 12
3 346 393 -20 5 965 998 -23 24 79 35
6 535 520 9 8 296 308 -6 12 .9 1
9 45 74 -4 11 69 48 4 12 -2 1
12 382 360 0 14 433 479 .29 3 402 371 24
15 128 107 5 17 121 155 10 6 837 820 13 2 827 6682
9 -85 28 -3 5 595 588
11 9 1 12 -16 1 12 133 138 -1 8 3807 349
15 297 3818 -9 11 703 698
2 64 83 0 1 583 569 ] 18 72 122 .11 14 482 495
5 200 247 -22 4 1547 1584 - 21 224 190 17 8362 858
8 177 211 -13 7 522 529 -5 24 79 69 1 20 158 127
11 128 28 17 10 114 57 16 23 140 187
14 214 185 10 13 -106 75 -22 12 -8 1
18 58 66 -1 12 -1 1
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Tetra{pentafluorophenyl)porphyrin Page
6 170 202 -9 12 111 123 -3 19 -79 108
1 169 139 14 9 275 286 -5 15 260 193 26 22 -87 51
4 195 2483 -30 12 333 321 ;]
7 446 465 -14 15 119 57 18 13 -19 1 13 -11 1
10 104 90 2 18 95 35 8
13 125 108 4 2 -14 98 -12 3 241 306
16 .70 113 -23 12 7 1 5 248 298 -27 6 522 5086
19 -178 20 -8 8 104 1086 0 9 180 6
22 114 80 5 2 148 130 5 11 1987 159 13 12 455 3870
5 282 308 -10 14 76 35 5 15 669 694
12 0 1 8 259 243 7 17 78 8 8 18 111 123
11 283 294 -5 21 -107 44
0 191 127 41 14 103 90 2 13 -18 1
3 220 211 7 17 216 89 38 13 <10 1
8 820 A12 8 1 117 1 16
9 272 29% -18 12 8 1 4 582 551 20 2 867 837
12 398 416 -15 7 75 7 6 5 231 255
15 177 251 -50 1 4083 375 18 10 -38 19 «2 8 215 212
18 -122 34 -30 4 -152 21 -28 13 244 197 19 11 3888 342
21 -105 37 -21 7 118 140 -7 16 -86 51 -12 14 362 361
10 211 217 -2 17T -127 75
12 11 13 138 138 0 13 -17 1 20 -122 41
28 -78 11
2 278 290 -8 12 9 1 3 -52 2 -5
5 170 17§ -2 6 115 72 9 13 -9 1
8 3818 322 -3 0 182 75 29 9 183 182 0
11 116 151 -8 3 67 5 3 12 141 225 -34 1 807 828
14 119 185 .17 6 119 73 9 15 .82 40 -10 4 407 413
17 -24 5 0 9 318 275 21 18 -146 42 -29 7 123 197
20 -121 4 -18 12 -87 27 -10 10 238 187
23 99 46 8 13 -18 1 13 376 386
12 10 1 16 140 178
12 2 1 2 303 243 32 19 186 138
2 175 64 19 5 79 75 0 22 215 1386
1 299 335 -25 5 231 229 1 8 334 3827
4 -68 80 -18 8 -41 2z -2 11 18 128 -20 13 -8 1
7 559 558 0 11 149 80 16 14 123 127 -1
10 580 534 13 17 -48 34 -4 3 398 3855
13 309 319 -7 12 11 1 20 -105 27 -13 6 212 218
186 362 368 -2 9 129 158
19 .75 -6 1 298 252 14 18 -15 1 12 383 3893
22 274 223 21 4 62 56 0 15 175 159
7 49 129 .15 1 840 837 2 18 184 183
12 3 1 4 168 144 9 21 183 90
12 12 1 7 176 168 4 24 128 58
0 -107 9§ -85 10 316 344 -17
S 475 492 -12 0 339 285 18 18 315 3819 -2 13 -7 1
8 58 26 S 3 199 170 9 18 -154 8 -82
9 205 188 5 19 68 62 0 2 234 225
12 .72 15 -7 13 -24 1 5 1388 1367
i5 145 178 -10 18 -14 !} 8 309 301
18 -49 81 -5 1 110 51 10 11 228 207
21 -73 19 -6 3 67 3 [] 14 165 183
13 -28 1 6 220 233 -7 17 418 437
12 4.1 9 341 827 8 20 865 857
3 -111 55 -18 12 192 109 28 23 128 112
2 -94 79 -23 6 69 13 5 15 280 255 2
5 -44 70 -9 18 116 111 1 138 -6 1
8 432 422 4 18 -22 1} 21 -114 42 -17
11 696 688 (] 1 399 3897
14 119 68 15 2 -114 36 -17 18 -18 1 4 201 180
17 250 227 10 5 48 131 -17 7 1172 1153
20 79 15 4 8 207 173 12 2 11 82 -15 10 308 308
11 106 29 10 5 580 598 -19 13 634 678
12 5 1 8 388 338 32 186 -85 124
18 -21 1 11 714 1704 ] 19 170 75
1 208 284 -30 14 629 606 15 22 174 152
4 -154 13 -88 1 208 243 -15 17 119 217 -37
7 3856 405 -28 4 58 83 -4 20 -1381 71 -28 13 -5 1
10 215 164 20 7 170 131 12
13 435 401 20 10 175 106 19 13 -12 1 0 831 622
16 118 104 3 13 328 289 18 3 102 64
19 63 B1 -2 1 1159 1128 24 8 257 248
13 -20 1 4 411 390 15 9 218 209
12 8 1 7 254 262 -7 12 627 594
3 242 255 -8 10 1085 1061 15 15 541 519
0 -114 19 -18 6 128 103 ] 18 470 453 11 18 444 389
$ 132 194 -24 9 195 204 -3 16 407 3884 13 21 223 202
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Tetra(pentafluorophenyl)porphyrin Page 10
24 116 94 4 1805 1 s 119 151 -12
3 110 108 1 8 276 291 -
18 -4 1 1 2238 279 -31 6 75 15 6 9 143 87 16
4 -98 75 -22 9 184 135 15 12 119 77 10
2 734 731 2 7 157 207 -21 15 158 16 27
5 955 929 15 10 418 417 0 14 -21 1 18 181 170 3
8 170 174 -1 13 449 412 22 21 -6886 19 -5
11 559 595 -37 16 162 57 24 2 -109 15 15
14 599 627 -20 19 57 54 0 5 -124 9 -19 14 -12 1
17 221 272 -18 8 25 104 -11
20 113 684 9 13 4 ] 11 82 34 3 2 417 392 17
28 75 84 4 5 298 299 [
0 -145 87T -8 14 -20 1 8 152 134 9
13 -3 1 3 468 452 7 11 242 254 -8
6 104 205 -39 1 126 125 0 14 6847 658 -4
1 51 84 -7 9 500 450 22 4 247 275 -14 17 -70 94 17
4 279 278 0 12 275 295 -11 7 -68 30 -8 20 146 125
7 -114 21 -16 15 252 221 19 10 159 147 3
10 416 4232 -11 18 131 143 -3 13 192 129 27 14 -11 1
13 240 250 -4
18 80 131 -9 13 5 1 14 -19 1 1 69 26 8
19 3810 277 18 4 784 803 -14
22 -118 51 -20 2 -8% 106 -238 3 258 269 -5 7 -80 120 -33
5 128 125 0 86 129 118 3 10 282 215 8
18 -2 1 8 350 340 4 9 81 99 -3 13 180 167 4
‘ 11 29 34 0 12 -93 11 -15 18 214 223 -4
0 373 890 -13 14 815 281 18 15 95 37 8 19 -49 93 -13
3 -57 100 -23 17 160 139 [ 22 -88 13 -9
6 -66 104 -25 14 -18 1
9 665 711 -26 138 6 1 14 -10 1
12 177 182 -3 2 148 84 17
15 -152 38 -24 1 407 432 -15 5 66 63 0 3 3812 308 2
18 -98 2 -11 4 146 201 .21 8 168 162 2 8 372 407 -26
21 152 174 -7 7 53 102 -8 11 -50 -4 9 618 584 33
10 82 14 7 14 131 121 2 12 146 162 -6
138 -1 1 138 -87 23 -6 17 g6 99 0 15 187 174 5
16 113 98 4 18 192 189 1
2 453 488 -28 14 -17 1 21 54 32 2
5 220 241 -12 13 7 1
8 291 308 -7 1 638 611 18 14 -9 1
11 489 488 ] 0 341 360 -11 4 302 266 19
14 41 82 -4 3 184 1938 -3 7 453 464 -7 2 765 781 -12
17 150 191 -15 8 340 383 2 10 370 3891 -17 5 695 658 28
20 120 85 7 9 -41 82 -10 13 68 57 1 8 105 48 12
28 158 76 17 12 180 107 21 16 77 1 8 11 161 140 8
15 91 24 8 19 -118 18 -15 14 53 153 -26
13 0 1 17 -85 28 -10
13 8 1 14 -16 1 20 145 140 1
1 521 528 -1 23 -98 52 .10
4 3895 368 28 2 186 135 16 3 373 859 9
7 259 220 29 5 75 14 4 6 561 566 -3 14 -8 1
10 450 445 4 8 89 15 8 9 189 201 -7
13 -18 85 -7 11 181 97 17 12 -120 64 -24 1 -37 102 -20
18 100 72 8 R 15 100 108 -1 4 258 250 S
19 154 182 -14 13 9 1 18 -78 12 -7 7 494 495 0
22 136 107 10 10 107 14 22
1 811 238 33 14 -15 1 13 473 507 .24
13 1 1 4 150 75 12 16 -87 -9
T -88 15 -9 2 338 307 19 19 82 122 -9
0 499 501 -1 10 31 64 -3 5 111 54 12 22 171 1286 9
3 -50 23 -4 8 -75 4 -10
6 211 199 6 13 10 1 11 127 133 -1 14 -7 1
g 823 834 -7 14 -123 28 -21
12 134 184 -13 0 72 70 0 17 138 161 -7 3 3864 3895 -24
15 73 91 -2 3 -89 9 -4 20 200 152 15 8 902 871 23
18 66 5 5 8 -56 18 -3 9 504 470 25
21 -63 49 -7 14 -14 1 12 2638 207 27
13 11 1 15 170 168 2
13 2 1 1 -24 22 -2 18 75 35 5
2 109 53 [} 4 385 3895 -9 21 -100 81 -14
2 -114 59 -28 7 3855 856 -2
5 218 234 -11 14 -23 1 10 248 252 -3 14 -6 1
8 912 920 -5 13 3817 280 19
11 168 155 3 1 175 158 5 16 366 370 -2 2 229 258 -13
14 121 125 -1 4 -48 56 -6 19 -15 87 -9 5 58 28 4
17 98 183 .19 7 100 60 6 8 410 408 2
20 151 12 23 14 -13 1 11 472 487 -14
14 -22 1 14 586 580 4
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Tetra(pentafluorophenyl)porphyrin Page 11
17  -41 51 -5 14 2 1 4 261 238 9 7 252 294 14
20 38 58 -1 7 105 148 -10 10 77 2283 -586
23 91 34 7 0 481 492 -7 10 94 128 -8 13 163 189 -10

S 281 813 -19 16 .75 5 -7
14 -5 1 8 254 249 2 15 -21 1 19 102 1038 0
9 .301 262 20 )
1 -1387 38 -39 12- 318 301 [ 3 280 318 -16 15 -12 1
4 504 475 15 15 172 144 13 6 114 119 -1
7 488 512 -20 18 110 60 -] 9 -76 35 -8 I -74 30 -10
10 336 381 31 12 -24 26 -1 6 328 3817 6
18 302 286 8 14 S 1 9 45 32 2
16 101 96 1 15 -20 1 12 150 1238 8
19 47 78 «2 2 487 487 [¢] 15 334 3844 -5
22 76 14 8 5 -8 49 .11 2 -50 70 -9 18 .67 20 -8
8 969 943 16 5 256 278 -8 21 101 a7 ]
14 -4 1 11 170 1869 0 8 -49 79 -10
14 487 470 -1 11 105 90 3 15 -11 1
0 903 873 21 17 127 138 -3 14 28 1 0
3 231 224 4 2 504 545 -382
8 525 507 10 14 4 1 15 -19 1 5 181 179 1
9 54 67 -2 8 é8 84 -3
12 447 470 -21 1 157 174 -6 1 93 11 10 11 -89 867 -17
15 52 120 -14 4 152 225 -381 4 424 449 -15 14 140 127 s
18 287 233 11 7 828 845 -10 7 49 143 -21 17 .45 86 -11
21 131 60 14 10 105 86 H 10 .54 18 -8 20 87 111 -5
13 -83 28 -9 13 74 88 -2
14 -3 1 16 139 149 -4 16 87 50 2 15 -10 1
2 722 7132 -7 14 5 1 15 -18 1 1 437 451 -10
5 940 955 -11 4 765 794 -21
8 855 4387 43 0 226 223 1 3 379 316 34 7 818 301 10
11 186 168 7 3 334 339 -2 6 132 190 -21 10 258 229 21
14 8 114 -4 6 253 218 15 9 291 298 -3 13 -132 88 -85
17 128 35 -15 9 85 187 -23 12 -141 11 -28 18 187 215 -12
20 -17 8 0 12 -95 85 20 15 53 88 -5 19 42 2 2
15 189 187 1] 22 -104 87 -18
14 -2 1 15 -17 1
14 6 1 15 -9 1
1 433 4387 -2 2 108 7 13
4 763 782 -14 2 149 1538 -1 5§ 198 227 -18 § 425 428 1
7 174 20 38 5 -7 89 -18 8 -51 (] -3 8 589 809 -14
10 812 826 -6 8 177 125 11 11 -91 8 -10 9 405 452 -34
13 178 180 [} 11 -40 77 -8 14 70 68 [ 12 161 202 -17
18 88 137 -9 14 105 g8 $ 17 -88 62 -13 15 416 437 -13
19 -75 48 -9 18 87 75 2
22 186 145 13 14 7 1 15 -16 1 21 44 60 -1
14 -1 1 1 -25 42 -2 1 1084 1059 15 15 -8 1
4 103 162 -17 4 282 272 5
0 244 246 -1 T -125 114 -25 7 112 132 -5 2 823 3830 -4
3 341 326 9 10 -92 9 -10 10 292 318 -14 5 532 485 34
6 228 177 24 13 -89 48 -11 13 -138 7 -25 8 121 17 19
9 689 713 .17 18 279 3812 -16 11 495 448 44
12 -87 49 -9 14 g8 1 19 -23 82 -10 14 251 287 -19
15 46 56 0 17 95 14 10
18 113 8 14 0 143 84 14 15 <15 1 20 94 84 1
21 -50 27 -3 3 83 100 -3
8 104 147 -8 3 416 408 7 15 -7 1
14 0 9 97 144 -12 8 400 415 -14
9 205 208 -1 1 -140 8 .25
2 120 150 -16 14 g 1 12 261 278 -6 4 132 68 18
5 221 281 -7 15 173 254 -36 7 597 593 2
8 594 594 0 2 .78 57 -10 18 92 45 7 10 191 128 25
11 815 617 -2 5§ 136 154 -3 18 110 137 -8
14 582 585 21 8 177 170 2 15 -14 1 16 108 145 -10
17 -20 81 -11 19 262 236 11
20 64 81 -4 I4 10 1 2 112 128 -5 22 61 11 2
5 3871 374 -1
14 1 1 1 <19 119 -16 8 5286 538 -12 15 -6 1
11 733 1748 -8
1 51 127 -19 15 -23 1 14 293 261 15 0 -78 14 -10
4 389 889 4] 17 83 198 .36 3 3842 327 K
7 2869 211 28 2 300 2862 17 20 75 29 5 6 584 591 -4
10 485 478 4 5 -70 83 -18 9 933 B53 3
13 211 152 15 15 -13 1 12 318 827 -8
16 219 200 5 15 .22 ] 15 -12 83 -5
19 197 163 11 1 168 228 .29 18 -124 73 27
1 210 183 16 4 -173 8 -52 21 132 1385 0
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Tetra(pentwufluorophenyl)porphyrin Page 12
13 198 170 7 11 52 60 -1 186 -10 1
15 -5 1 16 223 208 8 14 -137 5 -23
2 281 30§ -15
2 -11 64 -8 15 s 1 16 -18 1 5 262 297 -21
5 1054 1042 4] 8 786 773 9
8 156 83 22 0 18 85 -8 1 256 269 -8 11 323 343 -186
11 384 366 11 3 300 385 -19 4 141 141 0 14 -118 987 -30
14 184 86 21 86 -81 11 -8 T 147 239 -39 17 2177 283 -21
17 50 8 2 9 28 127 -19 10 34 64 -4 20 -986 4 --11
20 18 130 -13 12 156 221 -18 13 115 95 4 '
15 -67 15 -5 16 1086 16 11 16 -9 1
15 -4 1
15 4 1 16 -17 1 1 328 335 -4
1 264 247 9 4 -87 -11
4 695 697 -1 2 213 199 5 3 164 131 10 7 614 628 -6
7 174 162 3 5 95 121 -8 8 258 227 14 10 458 477 -12
10 143 8 25 8 33 16 9 387 407 -17 13 80 120 -9
13 141 169 -1 11 121 268 10 12 260 255 2 18 340 304 19
16 89 52 2 14 112 80 [} 15 195 172 8 19 -65 4 -5
19 210 219 -2
22 -158 59 21 15 5 1 16 -18 1 16 -8 1
15 -8 1 1 62 148 -21 2 150 182 -17 3 229 228 1
4 -120 20 -19 5 2865 238 18 6 303 256 26
0 745 687 42 7 288 257 -11 8 -120 76 -48 9 130 119 3
3 154 154 0 10 39 109 -8 11 -11 52 -3 12 495 522 -25
6 541 535 4 13 85 47 5 14 30 22 [ 15 117 95 5
9 197 31 17 192 183 3 18 -75 127 -28
12 583 590 -4 15 86 1 21 -51 44 -5
15 -34 92 -12 16 -15 1
18 100 130 -5 0 147 183 -5 16 -7 1
21 225 217 3 3 93 79 2 1 328 852 -15
6 -92 3 -10 4 438 443 -3 2 153 145 2
15 -2 1 9 -45 129 -15 7 187 191 -1 5 202 123 81
12 -25 85 -8 10 121 178 -19 8 131 133 0
2 160 83 24 13 90 63 4 11 147 111 11
5 1594 1570 138 15 7 1 186 292 304 -8 14 684 690 -4
8 509 468 27 19 -128 16 -19 17 119 146 8
11 870 640 14 2 35 30 0 20 133 125 2
14 223 2338 -8 5 225 208 7 16 -14 1
17 384 370 5 8 134 117 3 16 -6 1
20 174 102 19 3 173 255 -41
15 8 1 6 232 268 -19 1 308 317 -8
15 -1 1 9 126 141 -8 4 216 228 -4
1 209 189 7 12 198 198 0 7 83 45 8
1 80 ) 4 -103 14 -13 15 -486 22 -3 10 181 61 33
4 1071 1062 6 7 185 17 8 18 78 6 (] 13 3686 316 38
7 233 123 42 168 77 185 -14
10 123 97 8 16 -23 1 16 -18 1 19 -52 43 -5
13 247 271 -8
16 178 94 16 3 -49 100 -14 2 260 293 -19 16 -5 1
19 -S5% 82 -8 6 62 2 4 5 83 157 -238
8 689 677 -5 0 792 818 -19
15 o 1 16 -22 1 11 3486 385 -24 3 419 388 20
14 52 165 -29 6 3848 275 29
0 322 324 -1 2 158 176 -8 17 -286 101 -12 9 1098 1126 -18
$ 677 658 17 5 -87 48 -11 20 -62 118 -19 12 11 2
6 517 478 35 8 15 75 -6 15 232 276 -21
9 142 61 26 16 -12 1 18 178 134 14
12 217 157 32 16 -21 1 21 -54 39 -3
15 83 62 4 1 70 188 -41
18 115 96 6 1 25 18 0 4 147 243 -47 16 -4 1
4 -49 64 -7 7 61 123 -15
15 11 7 91 165 -21 10 102 141 -16 2 187 164 9
10 -61 286 -5 13 802 309 -4 5 317 356 -25
2 456 440 10 16 74 107 -7 8 925 911 7
5 156 169 -4 16 -20 1 19 -49 113 -17 11 541 496 29
8 87 32 4 14 135 189 .28
11 405 857 27 M 68 19 5 18 -11 1 17 148 148 0
14 222 254 -10 ] 84 72 2 20 56 9 2
17 81 71 1 9 89 124 -6 3 228 238 -5
12 -45 10 -3 6 305 305 0 16 -3 1
15 2 1 9 68 138 -18
186 -19 1 12 817 801 8 1 2283 100 45
1 -88 47 -13 15 -137 67 -31 4 164 28 31
4 384 388 10 2 110 141 -8 18 1186 156 -11 7 3068 220 42
7 295 281 7 5 548 530 11 21 80 52 4 10 172 143 7
10 237 251 -8 8 179 185 4 13 -29 104 -14
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Tetra(pentafluorophenyl)porphyrin Page 13
16 180 168 4 16 60 68 -1 20 130 65 13
19 141 78 10 0 181 164 5 19 -98 5 -11

3 76 5 8 17 -5 1
16 -2 ) ] 53 2 H 17 -18 1
1 78 121 -12
0 859 845 10 17 -23 1 3 99 169 -23 4 241 269 .15
3 585 58586 20 6 333 330 1 7 653 604 23
6 260 228 15 1 35 19 1 9 -145 44 -32 10 313 324 -6
8 -d44 24 -3 4 -11 45 -2 12 444 446 -1 13 139 196 .21
12 216 252 -12 15 158 128 7 16 119 119 0
15 212 208 2 17 -22 1 18 -116 56 -20 19 44 20 1
18 110 77 4
3 -67 53 -8 17 «12 1 17 -4 1
186 -1 1 6 104 44 9
2 -113 74 -26 0 458 471 -9
2 1423 1416 4 17 -21 1 5 334 367 -20 3 187 57 19
S 432 422 8 8 140 128 4 6 518 470 30
8 225 286 -32 2 22 104 -12 11 824 351 -21 9 282 308 -10
11 195 192 1 5 -134 29 24 14 43 88 -3 12 -68 48 -8
14 240 287 -16 8 -89 47 -12 17 54 76 -3 15 -80 8 -11
17 174 108 13 11 a7 50 2 18 73 106 -6
17 -11 1
16 0 1 17 -20 1 17 -8 1
1 451 484 -24
1 242 201 28 1 194 163 11 4 464 440 15 2 219 195 10
4 223 194 18 4 152 101 13 T 823 347 -14 5 444 439 3
7 281 279 1 7 104 141 -9 10 394 386 5 8 426 458 .20
10 305 298 5 10 154 138 4 13 -98 33 -13 11 -37 109 -11
13 -61 3 -8 18 110 63 8 16 -35 122 -19 14 -108 5 -15
18 53 52 0 17 .19 1 19 -101 39 -14 17 107 37 10
16 1 1 17 -10 1 17 -2 1
3 3832 3827 3
1] 786 90 -2 86 245 239 2 3 837 814 16 1 687 695 -5
3 312 328 ~8 9 54 104 -9 6 685 699 -9 4 1380 59 25
[ 7 8 12 148 95 12 9 148 191 -16 7 41 24 1
9 68 102 -8 12 115 192 -38 10 -81 17 -8
12 25 0 0 17 -18 1 15 211 191 8 13 274 230 13
15 299 281 8 18 70 67 0 16 -94 80 -28
2 148 107 11
168 2 1 5 857 372 - 17 -8 1 17 -1 1
8 -120 58 -23
2 3%0 408 -1t 11 -48 52 -5 2 375 853 14 0 5786 584 -5
5 504 529 -18 14 93 111 -3 5 460 446 9 3 191 1862 10
8 125 158 -10 8 1338 0 21 6 198 264 -32
11 221 197 9 17 -17 1 11 -131 54 -27 9 162 158 0
14 -79 55 -7 14 -39 1286 -21 12 138 208 -27
1 447 450 -2 17 129 114 4 15 -120 57 -15
18 3 1 4 210 191 10 20 124 118 1
7 142 150 -4 17 0o 1
1 114 94 4 10 197 210 -5 17 -8 1
4 79 101 -4 13 -81 25 -8 2 176 188 -5
7 362 368 -3 16 263 238 10 1 -175 26 -37 5 181 215 -20
10 202 125 25 4 181 237 -28 8 95 116 -7
13 196 140 13 17 -18 1 7 702 729 -1¢9 11 145 207 -33
10 384 358 15 14 100 68 8
16 4 1 3 424 408 10 18 143 186 -22
6 421 407 8 18 -104 6 -13 17 1 1
0 258 250 4 9 131 18 -383 19 99 57 7
3 -121 24 -19 12 -80 52 -11 1 168 187 -7
6 285 271 [ 15 174 147 8 17 -7 1 4 159 203 -17
9 58 81 0 7 54 188 -30
12 49 68 -1 17 -15 1 0 -157 35 -42 10 262 219 18
3 477 499 -11 13 177 149 9
16 5 1 2 397 400 -1 6 87 1038 -3
5 -88 32 10 9 256 218 17 17 2 1
2 242 224 7 8 -119 82 24 12 246 305 -382
5 422 403 10 11 108 125 -4 15 151 159 -2 0 45 61 -2
8 471 437 19 14 226 217 3 18 -80 82 -15 3 28 22 0
11 109 3 8 17 127 161 -10 6 -57 70 -10
17 -6 1 9 283 285 -1
18 6 1 17 -14 1 12 307 273 16
2 450 451 0
1 192 120 22 1 309 314 -2 5 199 2038 -1 17 s 1
4 53 77 -3 4 -87 131 -24 8 795 819 -18
7 238 281 -10 7 -118 52 -20 11 81 110 -8 2 53 14 3
10 -105 99 -38 14 -110 10 -22 5 -58 115 -19
16 7 1 13 -116 70 -24 17 155 128 8 8 67 7 §
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Tetra({pentafluorophenyl)porphyrin Page 14
11 30 53 -2 9 98 92 0
2 -92 67 -17 12 -85 8% -18 2 1483 1286 4
17 4 1 5 611 649 -26 15 1384 129 1 5 308 275 12
8 87 158 -20 18 113 118 0
1 132 92 9 11 274 275 0 19 -22 1}
4 145 117 7 14 129 29 17 18 -5 1
7 -32 18 -1 17 154 123 8 2 -69 57 -9
10 -45 55 -5 2 297 3808 -4
18 -13 1 5 182 204 -8 19 -21 1
17 5 1 8 228 98 30
1 -1381 g8 -38 11 -75 8 -7 1 209 1586 18
0 -108 42 -16 4 273 885 -36 14 215 216 0 4 194 178 5
8 221 287 -7 7 528 550 -14 17 -182 43 -24 7 138 136 0
6 101 T4 5 10 470 448 14
18 174 200 -10 18 -4 1} 19 -20 1
17 6 1 16 .94 41 -12
1 549 552 -2 3 91 134 .
2 -538 59 -7 18 -12 1 4 823 605 12 8 52 66 -1
K 38 80 -6 9 237 196 15
18 -22 1 3 -23 71 -7 10 -154 51 -25
- 6 3852 342 (] 13 -53 118 -20 19 -19 1
1 144 158 -4 g9 262 238 13 16 -386 23 -3
4 55 63 -1 12 -47 122 -30 2 169 184 -7
15 60 82 0 18 -3 1 5 122 115 2
18 -21 1 18 -78 51 -10 8 -29 28 -2
0 431 388 27 11 249 212 14
3 -117 3 -17 18 -11 1 3 182 48 17
6 107 79 5 6 139 114 7 19 -18 1
9 25 42 ~1 2 250 212 18 g 318 308 5
5 718 719 0 12 -67 32 -4 1 827 322 8
18 -20 1 8 422 439 -10 15 44 26 1 4 47 115 -18
11 -94 67 -17 T 194 183 3
2 -72 14 -8 14 175 139 11 18 -2 1 10 148 148 1
5 45 11 2 17 -131 35 -23 13 -65 9 -4
8 -60 17 -4 2 149 168 -8
11 176 82 33 18 10 1 5 112 85 9 19 -17 1
8 265 262 1
18 -19 1 1 284 301 -9 11 73 191 -38 3 146 175 -10
4 423 448 -17 14 93 20 6 6 174 145 9
1 -48 20 -3 7 78 52 4 9 141 105 9
4 533 519 8 10 203 202 0 18 -1 1 12 56 50 0
7 - 1 o] 13 365 844 16
10 181 147 18 16 -39 32 -3 1 -70 58 -10 19 -16 1
13 143 25 20 19 43 30 1 4 215 218 0
7 80 27 8 2 236 258 -11
18 -18 1 18 -9 1 10 40 32 0 5 3836 344 -4
13 98 107 ~3 8 -117 44 -20
8 -87 35 -10 3 381 3833 28 11 148 157 -4
6 -53 40 -7 6 120 100 5 18 o 1 14 78 64 2
9 57 82 4 9 286 262 12
12 89 184 -11 12 -45 26 -3 0 190 208 -11 19 -15 1
15 -136 41 -28 3 -64 88 -21
18 -17 '} 18 80 147 -18 86 120 124 -1 1 465 470 -3
9 173 164 4 4 -69 87 -15
2 225 229 -1 18 -8 1 12 -98 9 -16 7 248 254 -2
5 155 181 7 10 93 106 -2
8§ 305 313 ~4 2 172 140 8 18 1 1 13 131 129 0
11 98 20 10 5 185 287 -25 16 -98 16 -11
14 136 76 13 8 401 410 -5 2 -141 25 -27
11 436 405 18 5 98 138 -9 19 -14 ]
18 -16 1 14 54 81 -8 8§ 270 283 ~8
17 150 131 5 11 103 28 10 3 159 165. -2
1 -91 3 -10 6 190 208 -5
4 499 467 20 18 -7 1 18 2 1 9 -25 89 -12
7 232 223 2 12 112 122 -8
10 -43 89 .17 1 507 495 8 1 -29 70 -6 15 -87 i8 -9
13 145 102 11 4 400 348 21 4 279 3816 -19
16 81 30 [ 7 130 85 11 7 32 130 -18 19 -13 1
10 99 182 -27 10 388 364 13
18 -15 1} 13 -59 1868 -37 2 202 258 -25
16 -84 19 -9 18 3 1 5 286 278 ]
3 273 258 7 19 -70 148 -30 8 120 160 -12
[} 31 148 -25 0 322 287 26 11 -84 87 -14
9 73 118 -10 18 -6 1 3 328 285 21 14 70 48 3
12 -55 40 -5 8 124 143 -5 17 -68 53 -8
15 -89 56 -9 0 -65 13 -5 9 285 247 8
3 163 188 8 19 -12 1
18 -14 1 6 233 170 18 18 4 1
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Tetra{pentafluorophenyl)porphyrin Page 15
1 582 525 36 g 297 3859 -34
4 397 396 0 1 540 521 12 20 -16 1 12 161 179 -8
7 879 380 0 4 511 450 36 15 -76 22 -7

10 32 98 -10 7 1386 16 20 3 225 222 1
13 -78 58 -15 10 122 54 13 6 138 187 -17 20 -6 1
16 -72 7 -6 18 222 242 -8 9 -17 59 -4
12 -123 10 -26 2 64 48 2
19 -11 1} 19 -2 1 5 180 172 2
20 -15 1 8 290 38386 -17
3 151 74 19 0 111 109 0 11 -83 188 .-81
86 333 374 -24 $ 205 167 14 2 -79 23 -8 14 101 118 -8
9 407 394 7 6 523 452 41 5 148 162 -4 .
12 -104 354 -15 9 154 163 -3 8 -85 668 -8 20 -5 1
15 83 69 2 12 217 203 5 11 19 90 -8
14 -60 70 -9 1 479 4865 8
19 -10 1 19 -1 1 4 462 465 -1
20 -14 1 7 164 95 18
2 -48 101 -15 2 124 138 -4 10 67 40 2
5 575 562 8 5 204 194 4 1 201 251 -2% 13 -80 76 -14
8 279 245 16 8 88 134 -12 4 -42 90 -12
11 -91 51 -14 11 108 5 12 7 -87 70 -15 20 -4 1
14 -108 78 -29 10 -70 57 -9
17 73 38 4 19 o 1 13 57 51 1 0 106 156 -15
3 587 554 20
19 -9 1 1 34 10 1 20 -18 1 8 482 448 20
4 350 332 13 9 241 255 -8
1 -85 34 -4 7 221 214 4 3 1861 212 -20 12 -99 38 9
4 152 178 -9 10 76 54 4 6 -70 36 -
7 255 258 0 g -51 81 -11 20 -3 1
10 -47 4 -2 19 1 1 12 68 98 -5
13 48 87 -6 15 -87 85 -10 2 175 119 17
i8 89 93 0 o] 82 76 1 5 3068 224 38
3 98 55 7 20 -12 1 8 96 62 5
19 -8 1 86 178 163 5 11 152 105 12
9 -141 11 -25 2 382 339 24
0 468 455 8 5 -91 40 -12 20 -2 1
$ 281 312 -12 19 2 1 8 -83 61 -13
6 -99 41 -15 11 -44 5 -2 1 108 126 -4
] 76 52 3 2 148 185 -12 14 104 75 8 4 -68 7 -12
12 -120 10 -18 5 187 107 7 7 159 182 8
15 -85 48 -11 8 136 75 12 20 -11 1 10 47 118 -12
19 -7 1 19 3 1 1 377 408 -19 20 -1 1
4 -52 42 -5
2 201 193 3 1 -77 128 -25 T -48 52 -8 0 -83 65 -8
5 276 249 9 4 44 85 -2 10 -114 81 -17 3 169 108 17
8 367 3286 22 13 161 2183 -19 8 299 283 8
11 -82 37 -10 20 -21 1 16 119 1238 -1 9 -105 7 -18
14 46 155 -28
17 80 80 0 2 95 86 4 20 -10 1 20 0 1
5 -82 76 -14
18 -6 1 3 64 111 -9 2 152 117 13
20 -20 1 6 -149 107 -46 5 162 139 9
1 3878 3877 0 9 111 107 1 8 170 170 0
4 67 24 4 -84 42 -15 12 73 7 0
7 366 3831 13 4 52 19 3 15 -67 60 -13 20 11
10 59 112 -3 7 286 1738 32
13 31 88 -7 20 -9 1 1 -36 71 -8
16 -63 15 -6 20 -19 1 4 -106 27 -14
2 -130 117 -29
19 -5 1 $ 135 101 8 5 30 93 -9 21 -20 1
6 195 112 24 -8 821 3810 68
0 310 334 -13 g9 -110 78 -20 11 -126 15 -20 2 87 20 7
3 238 178 25 14 80 43 5 5 191 170 7
6 162 47 26 20 -18 1
9 173 161 2 20 -8 1 21 -19 1
12 58 32 2 2 37 84 -3
15 -63 29 -5 5 53 76 -3 1 -76 95 -18 1 62 98 -6
8 160 171 -3 4 207 224 -5 4 78 23 6
19 -4 1 11 116 71 12 7 165 239 -32 7 23 63 -3
10 100 109 -2
2 204 198 2 20 -17 1 13 -60 59 -8 21 -18 1
Pt o
1 712 85 4 20 -7 1 3 148 1 28
11 24 18 0 4 91 0 9 [} 50 19 2
14 125 94 7 7 1286 1389 -3 0 300 313 -7 9 126 22 16
10 96 57 ] 3 -103 27 -14
19 -3 1 13 44 27 1 6 182 118 14 21 «17 1
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Appendix 2. Supplimentary Material for
the X-ray Crystal Structure Determination of CuTFPP.

Figure A2.1. ORTEP diagram for CuTFPP (50% probability ellipsoids) and numbering
scheme for macrocycle.
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Table A2.1. Crystal and Intensity Collection Data for CuTFPP.

Formula: CuC44HgN4F2q Formula Weight: 1044.10
Crystal Color: ruby red Habit: plate

Crystal Size: 0.28 x 0.52 x 0.54 mm

Crystal System: rhombohedral Space Group: R3
a=20.358(5) A o =90

b =20.358(5) A B =90

¢ =24.347(6) A v=120

V = 8739(4) A3 Z=9

D= 177 gcm3

MoKo, Radiation A=0.71073 A

1 =6.96 cm! T=298K

Enraf-Nonius Cad-4 diffractometer o scan

Transmission coeff. = 0.75 - 0.84 range for data collection: 1-25

+h =28, tk =28, £1 =34

Number of reflections measured: 12512

Number of independent reflections: 5651

Goodness of fit for merging data: 0.95

R =0.0791 on F for 4625 reflections with F2 >0

R =0.0491 on F for 3104 reflections with F2 > 36(F2 )

wR = 0.009 on F2 for 5651 reflections

Final goodness of fit: 1.99 for 329 parameters and 5651 reflections



Table A2.2. Final Refined Heavy Atom Parameters x 104 for CuTFPP.

Atom
Cu
N1
N2
C1
Cc2
C3
C4
C5
Cé
C7
Cs8
C9
C10
C21
C22
c23
C24
C25
C26

C31
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z,y,z and Ug,® x 10%

5000

4300(1)
5763(1)
3587(1)
3266(2)
3772(1)
4420(1)
5069(1)
5690(1)
6354(2)
6826(2)
6463(1)
6775(1)
5112(1)
4748(2)
4780(3)
5193(3)
5552(2)
5516(1)

7558(1)

Y
0

~1035(1)
163(1)
—1551(1)
—2221(1)
—2114(1)
—1373(1)
—1051(1)
—330(1)
7(2)
691(2)
796(1)
1441(1)
—1524(1)
—1627(2)
—2081(2)
—2436(2)
~2348(2)
—~1892(1)

2065(1)

0
—296(1)
—576(1)
~107(1)
—439(1)
—830(1)
~743(1)
~1066(1)

—990(1)
—1336(1)
~1130(1)

—661(1)

—338(1)
—1518(1)
—2009(1)
—2417(1)
—2330(2)
—1854(2)
—1454(1)

—472(1)

U,
417(1)
429(4)
446(4)
470(6)
563(7)
532(6)
439(5)
457(5)
465(6)
570(7)
593(7)
487(6)
494(6)
506(6)
816(9)
1074(14)

961(12)
803(9)
575(7)

556(7)



Atom

C32
C33
C34
C35
C36
F22
F23
F24
F25
F26
F32
F33
F34
F35

F36

T

8192(2)
8919(2)
9011(2)
8403(2)
7680(2)
4345(2)
4398(2)
5223(2)
5944(1)
5893(.9)
8107(1)
9522(1)
9719(1)
8505(1)

7092(1)
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2032(2)
2615(2)
3233(2)
3286(2)
2702(2)
—~1282(1)
—2179(2)
—2877(1)
—2703(1)
—1810(.9)
1429(1)
2566(1)
3800(1)
3896(1)

2767(1)

¢ Ueq = 3 3; 2 ;Uis(ata} )(a; - @;)]

—313(1)
—430(1)
—711(1)
—878(1)
—1758(1)
—2098(1)
—2884(1)
—2727(1)

—1767(1)

—986(.8)

—40(1)
—271(1)
~823(1)

—1158(1)

—926(1)

Ueq

671(8)
775(10)
753(10)
758(10)
667(8)
1347(8)
1876(12)
1580(9)
1386(8)
844(5)
975(6)
1252(8)
1056(7)
1112(7)

997(6)



Distance(A)
Cu -N1 1.997(2)
Cu-N2  1.994(2)
N1-Cl  1.377(3)
N1-C4  1.373(3)
N2 -C6  1.375(3)
N2 -Co  1.378(3)
C1-C2  1.432(4)
C1 -C10'  1.388(4)
C2-C3  1.337(4)
C2 -HC2  0.96(3)
C3-C4  1.439(4)
C3-HC3  0.95(2)
C4-C5  1.388(4)
C5-C6  1.390(4)
C5-C21  1.493(4)
C6 -C7T  1.442(4)
C7-C8  1.332(4)
C7-HCT  0.99(3)
C8-CO  1.434(4)
C8 -HC8  0.88(3)

139

Table A2.3. Complete Distances and Angles for CaTFPP.

Distance(A)
Co -C10 1.383(4)
C10 -C31  1.495(4)
C21 -C22  1.367(4)
C21-C26 1.371(4)
C22-C23  1.379(6)
C22 -F22  1.339(4)
C23-C24  1.371(6)
C23 -F23  1.335(5)
C24 -C25 1.334(6)
C24-F24 1.341(5)
C25-C26  1.372(5)
C25 -F25  1.334(4)
C26 -F26  1.337(3)
C31-C32  1.382(4)
C31-C36  1.380(4)
C32-C33  1.387(5)
C32-F32  1.329(4)
C33-C34  1.360(5)
C33-F33  1.339(4)
C34-C35 1.357(5)
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Distance(A) Angle(°)
C34-F34 1.348(4) N1 -Cu-N2  90.4(1)
C35-C36 1.383(5) N1 —-Cu-N2'  89.6(1)
C35 -F35 1.339(4) N1 -Cu-N1'" 180.0
C36 -F36 1.333(4) N2 -Cu-N2' 180.0
Cu -N1-C1  127.4(2)
Cu -N1-C4 127.1(2)
Cu -N2-C6 127.1(2)
Cu -N2-C9 128.0(2)
C4 -N1-C1 105.5(2)
Co -N2-C6 104.9(2)
C2 -C1-N1  110.0(2)
C10' -C1 -N1  125.4(2)
C10' -C1 -C2  124.6(2)
C3 -C2-Cl  107.4(2)
HC2 -C2 -C1  125.1(16)
HC2 -C2 -C3  127.4(16)
C4 -C3-C2  107.1(2)
HC3 -C3 -C2  131.4(15)
HC3 -C3 -C4 121.5(15)

C3 -C4-N1  110.0(2)



Angle(°)
Cs -C4 -N1  125.3(2)
Cs -C4 -C3 124.7(2)
C6 -C5 -C4 124.8(2)
C21 -C5 -C4 117.5(2)
C21 -C5 -C6 117.7(2)
C5 -C6 -N2 125.3(2)
C7 -C6 -N2 110.3(2)
C7 -C6 -C5 124.4(2)
C8 -C7 -Cé6 107.0(3)
HC7 -C7 -C6  126.8(15)
HC7-C7 -C8 126.2(15)
C9 -C8 -C7 107.4(3)
HC8-C8 -C7  126.8(19)
HC8-C8 -CO  125.7(19)
C8 -C9 -N2 110.4(2)
C10 -C9 -N2  124.9(2)
C10 -C9 -C8  124.7(2)
Co -C10-C1' 124.6(2)
C31 -C10 -C1'  117.4(2)
C31 -C10-C9  118.1(2)
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Angle(°)
C22-C21 -C5  122.8(3)
C26 -C21 -C5  120.9(2)
C26 -C21 -C22 116.3(3)
C23 -C22 -C21  121.9(3)
F22 -C22 -C21  119.2(3)
F22 -C22 -C23  118.8(3)
C24 -C23 -C22  119.2(4)
F23 -C23 ~C22  119.6(4)
F23 -C23 -C24 121.1(4)
C25 -C24 -C23  120.2(4)
F24 -C24 -C23  119.1(4)
F24 -C24 -C25  120.6(4)
C26 -C25 -C24  119.7(3)
F25 -C25 ~C24  120.1(3)
F25 -C25 -C26  120.1(3)
C25 -C26 -C21  122.6(3)
F26 —C26 ~C21  119.5(3)
F26 -C26 -C25 117.9(3)
C32-C31-C10 121.5(2)
C36 -C31 -C10  121.6(2)
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Angle(°)
C36 ~C31 -C32 116.9(3)
C33-C32 -C31  121.6(3)
F32 -C32 -C31 119.5(3)
F32 ~C32 -C33 118.9(3)
C34-C33 -C32 119.4(3)
F33 -C33 -C32  120.1(3)
F33 -C33 -C34  120.5(3)
C35-C34 -C33  120.9(3)
F34 -C34 -C33  119.2(3)
F34 -C34 -C35  119.9(3)
C36 -C35-C34  119.4(3)
F35 -C35 -C34  120.1(3)
F35 -C35 -C36  120.6(3)
C35 -C36 -C31  121.9(3)
F36 ~C36 -C31  119.8(3)

F36 ~C36 ~C35  118.3(3)

' indicates atom related by inversion
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Table A2.4. Final Refined Hydrogen Atom Parameters for CuTFPP.

z,y and z x 10%
Atom z v z B
HC2 2778(14) —2659(13) —384(9) 4.6(6)
HC3 3752(12) —2425(12) —1128(9) 3.9(5)
HC7 6435(12) —214(13) —1674(10) 4.4(5)

HC8 7270(16)  1026(15) —1263(10) 5.7(7)
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Table A2.5. Anisotropic Displacement Parameters for CuTFPP.

Atom
Cu
N1
N2
C1
CZK
C3
C4
Cs
C6
C7
Cc8
C9
C10
C21
C22
c23
C24
C25
C26

C31

Ui
406(2)
416(11)
435(11)
440(13)
456(15)
523(15)
472(14)
496(14)
498(14)
586(17)
501(16)
452(14)
425(13)
539(15)
1094(26)
1566(39)
1233(33)
727(21)
514(16)

461(14)

U2z
566(2)
365(10)
378(10)
392(13)
413(15)
441(14)
416(13)
446(13)
466(14)
540(16)
539(17)
450(14)
428(13)
435(14)
878(23)
1028(29)
726(23)
627(19)
504(15)

465(15)

Uss
518(2)
523(12)
538(12)
603(16)
740(19)
630(18)
519(14)
505(15)
493(15)
583(17)
692(19)
580(16)
619(16)
521(16)
640(21)
537(22)
788(26)
1097(28)
696(18)

678(18)

Uiz
223(2)
209(9)
212(9)
226(11)
158(13)
239(13)
289(12)
292(12)
287(12)
81(14)
224(14)
41(12)
(
226{12)
616(21)
580(29)
388(23)
371(17)
246(13)

183(12)

Uss
26(2)
39(9)
54(9)

5(12)
18(14)

—17(13)

~21(11)
~5(11)
50(11)

120(14)

180(14)
62(12)
48(12)
49(12)

~133(19)
—184(23)

287(23)

207(20)
82(14)

94(13)

Uzs
~12(2)
~15(9)
~13(9)
~31(11)
—83(13)
~135(13)
—28(11)
—28(11)
—4(11)
—33(14)
19(14)
—22(12)
—24(12)
—60(11)
~125(18)
—241(20)
—217(20)
~146(19)
—71(13)

—63(13)



Atom

C32
C33
C34
C35
C36
F22
F23
F24
F25
F26
F32
F33
F34
F35

F36

Un

505(17)
455(17)
504(18)
700(21)
502(16)
1931(24)
3015(39)
2070(26)
1185(17)
791(12)
691(12)
486(11)
584(11)
1001(14)

729(12)

Ua2

658(19)
862(24)
618(20)
450(17)
512(17)
1634(21)
2059(29)
1255(19)
1168(17)
864(12)
1006(14)
1475(20)
814(12)
574(11)

710(12)

Uss

770(21)
885(24)
824(23)
927(24)
905(22)

1016(16)
736(15)

1242(19)

2184(25)

1074(14)

1277(16)

1654(21)

1186(15)

1501(19)

1552(18)

U;,; values have been multiplied by 104

The form of the displacement factor is:
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Ul 2

231(15)
236(17)
46(16)
139(16)
191(14)
1296(21)
1405(29)
701(19)
872(15)
562(10)
461(11)
385(12)
—89(9)
199(11)

359(10)

Uis

65(14)
42(16)
145(16)
184(17)
115(15)
—617(16)
—657(20)
455(18)
165(17)
—190(10)
22(10)
—58(12)
229(10)
352(13)

143(12)

Uzs

—62(16)
—178(19)
-4548(17)

—65(16)

—50(15)
—273(15)
—547(18)
—551(15)
—444(16)
—147(10)

219(12)

13(16)
—323(11)
202(11)

300(11)

exp —272 (Unh?a* + Unak?®b*” + Usal2c*” + 2Usphkab* + 2Uyshla*c* + 2Ussklb c*)
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Table A2.6. Observed and Calculated Structure Factors for CuTFPP. The colmuns

. F2, ~F2 ) ) X
contain, in order, ¢, 10Fp,, 10F 4 and 10 —"”S—Z—QE . A minus sign preceeding Fpp,
CgFobs
indicates that F2,_ is negative.
Tetra{pentafluorophenyl)porphinato Copper(1I}) Page 1
13 652 686 -37 29 -110 74 -14 5 2815 2597 7
0 0 1 16 1333 1328 3 32 104 80 3 8 212 254 -43
19 1147 1135 8 11 874 908 -33
3 3351 3507 -54 22 -12 71 -6 $ -4 1 14 77 123 -17
6 3661 3813 -48 25 199 221 -9 17 670 665 5
9 1742 1757 -9 28 871 3855 8 1 4058 4083 -8 20 974 955 14
12 1032 1058 -19 31 - 3880 287 17 4 2782 2761 8 23 306 197 52
15 879 407 -27 34 151 114 6 7 856 887 -34 26 99 43 1
18 513 519 -5 10 1826 1780 27 29 -118 48 -12
21 1173 1169 3 2 -1 1 13 391 3882 8 32 80 122 -8
24 528 478 35 18 128 80 16
27 529 498 20 3 518 465 82 19 570 558 10 3 2 1
30 380 338 19 6 4593 4751 -40 22 1187 1114 16
38 222 132 20 9 873 344 36 25 125 110 3 1 878 847 34
12 1195 1227 -28 28 44 109 -9 4 2757 2761 -1
T -1 1 15 1205 1222 -13 81 158 152 1 7 737 155 .21
18 551 548 8 ) 10 1576 1599 -15
2 1357 18317 16 21 460 4865 -4 3 -3 1 13 885 854 28
5 1613 1583 20 24 -57 99 -15§ 18 69 50 3
8 1001 1031 -29 27 314 312 1 3 3113 3059 20 19 531 510 17
11 18622 1655 -21 30 224 203 8 6 4598 4723 -382 22 575 515 44
14 1073 1052 17 33 62 50 1 9 570 582 -15 25 350 334 9
17 -27 89 -15 12 179 133 29 28 134 234 -32
20 135 85 18 2 0 1 15 697 708 -9 31 -107 32 -9
23 .28 48 -3 18 69 111 -11
26 260 247 5 2 3312 3476 -66 21 S$40 292 30 s s 1
29 261 228 12 5 3066 2966 40 24 104 73 5
32 .78 18 -4 8 872 835 46 27 -25 173 -30 O 998 933 85
11 388 391 -5 80 197 1138 19 $ 1172 1208 -27
1 ¢ 1 14 1837 1814 14 33 -56 90 -8 6 495 467 34
17 823 814 9 9 1319 1270 36
4 3045 3232 .79 20 8338 818 18 3 .2 1 12 1217 1218 3
T 1431 1414 14 28 732 710 22 16 445 43 5
10 1782 1778 -9 26 101 124 -7 2 1289 1201 80 18 1063 1054 7
18 834 859 -30 29 308 247 32 5 2839 2777 24 21 727 731 -3
16 27Y 245 27 32 247 187 24 8 1432 1425 5 24 346 318 18
19 251 267 -14 . 11 121 g1 14 27 108 81 4
22 318 379 -60 2 1 1 14 314 240 61 30 98 56 4
25 268 259 4 17 461 431 28 33 -103 55 -9
28 179 143 14 1 1848 17868 49 20 281 2886 -3
31 -92 2 -9 4 1196 1165 27 23 338 3874 -24 4 -7 1
34 -17 59 -3 7 1379 1392 -9 26 -59 16 -3
10 854 371 -21 29 -86 S -3 2 977 941 85
1 1 1 13 731 768 -388 32 111 100 1 5 355 357 -3
16 1694 1715 -12 8 1363 1368 -3
0 984 918 71 19 293 263 19 s -1 1 11 722 688 34
8 1695 1673 15 22 45 51 0 14 964 982 -15
[$] 80 78 0 25 81 102 -3 1 1663 1536 83 17 478 446 27
9 1305 1301 2 28 -49 137 -20 4 2641 2597 18 20 408 432 -18
12 -81 24 -22 31 81 159 .14 T 452 448 5 238 195 160 12
15 -39 69 -12 34 -86 34 -5 10 2841 2787 21 26 -118 18 -14
18 350 341 7 13 1410 1434 -17 29 -105 76 138
21 437 421 12 2 2 1 16 119 2 24 32 -30 57 -3
24 130 53 15 19 62 78 -3
27 -75 78 .11 0 1328 1243 87 22 209 229 -9 4 -6 1
30 147 154 -1 3 5300 5541 -59 25 -127 1 -18
38 127 88 5 6 2818 2863 -18 28 70 28 4 1 2040 1988 29
9 2427 2437 -4 31 120 89 4 4 8312 3289 8
2 -3 1 12 2649 2669 -8 34 116 35 8 7 2604 2628 -9
15 646 663 -17 10 1367 1466 -76
2 1225 11380 91 18 1452 1485 -8 3 o 1 13 526 568 .44
5 1799 1752 29 21 314 293 13 16 1648 1697 -30
8 274 279 -8 24 838 797 30 0 4296 4337 .12 19 385 365 14
11 718 703 14 27 4086 378 15 3 1729 18680 38 22 589 563 20
14 734 742 -8 30 218 201 4 6 2155 2125 17 25 576 517 39
17 281 292 -7 33 267 199 20 9 1381 1396 -13 28 -84 g2 -12
20 279 261 11 12 376 408 -50 31 -67 145 -19
23 66 22 4 3 -5 1 15 485 451 43
26 180 216 .13 18 588 579 8 4 -5 1
29 157 110 10 2 1721 1683 24 21 298 313 -13
32 63 19 2 5 1575 1600 .17 24 377 828 41 3 89 99 -8
8 605 578 32 27 287 291 -2 6 -27 34 -5
2 -2 1 11 848 829 18 30 .94 16 -10 9 441 465 -29
14 283 274 15 33 148 59 17 12 40 159 -48
1 2485 2375 56 17 4186 392 19 15 784 1765 16
4 3854 4043 -57 20 382 359 1 3 11 18 673 879 -5
7 2438 2450 -5 28 176 24 32 21 384 327 37
10 2939 2936 1 26 140 49 16 2 1365 1323 33 24 274 259 7
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Tetra(pentafluorophenyl)porphinato Copper(Il) Page
27 -159 22 -28 6 545 499 56 28 -109 69 .14 10 1275 1225
30 -87 66 -9 9 3160 3198 -18 31 33 15 0 18 929 951
38 143 52 12 12 126 165 -21 16 108 83

15 -104 31 -21 5 -7 1 19 -72 103
4 -4 1 18 -49 139 -31 22 119 141
21 306 329 14 3 222 180 39 25 330 361
2 3397 3365 12 24 285 150 31 6 591 599 -9 28 242 217
5 5232 5451 -49 27 141 119 5 9 130 57 30 31 115 58
8 100 45 21 30 -164 41 -23 12 247 258 -9
11 674 708 -32 38 169 80 14 15 778 763 13 5 -1 1
14 857 894 -85 18 1028 1033 -3
17 1453 1445 5 4 2 1 21 178 238 -28 0 3210 8122
20 815 786 23 24 -87 34 -9 8 288 256
238 90 99 -1 2 802 805 -4 27 174 151 [ 6 175 189
26 329 303 138 5 607 614 -11 30 -181 24 -27 9 2865 2814
29 270 234 13 8 3587 3543 -2 33 -169 1 -20 12 196 187
32 24 152 -16 11 2196 2197 ] 15 888 390
14 928 946 -20 5 -6 1 18 276 292
4 -3 1 17 503 509 -5 21 391 428
20 471 492 -18 2 312 327 -19 24 361 390
1 1191 1138 48 23 751 782 14 5 2698 2697 0 27 137 3
4 3818 3814 1 26 629 624 3 8 308 290 19 30 -87 47
T 444 428 20 29 -129 52 -18 11 61 82 0 33 108 27
10 1196 1188 8 32 180 128 0 14 887 878 9
13 1427 1472 -82 17 280 278 2 5 0 1
16 843 849 -5 4 3 1 20 746 754 -8
19 93 100 -2 28 294 821 -15 2 974 958
22 5286 522 2 1 1198 1181 10 286 -164 13 -28 5 1195 1205
25 94 142 -11 4 308 332 -84 29 -164 8 -22 8 1724 1718
28 116 157 -10 7 782 7177 5 32 -128 23 -12 11 179 176
31 143 55 12 10 174 131 25 14 150 122
13 673 6786 -2 5 -5 1 17 282 293
4 -2 1 16 516 524 -7 20 470 488

1 1599 1546 40 23 217 282
3 3079 3079 ] 22 212 227 -6 4 3072 3029 16 26 3887 369
6 4883 4803 -30 25 327 314 7 7 1951 1929 12 29 1866 175

9 2491 2508 -5 28 -114 103 -20 10 201 189 10 32 -68 29

i% 916 986 -69 31 -218 76 -42 13 29 46 -2

18

1291 1288 18 16 104 46 14 5 1 1
954 9338 18 4 4 1 19 441 428 10
21 1173 1140 23 22 391 408 -11 287 287

1
24 -32 41 -3 0 1782 1790 -5 25 194 1886 2 4 168 181
27 179 158 8 g 1267 1209 45 28 -150 0 -21 7 392 369

30 287 249 14 2846 28638 -7 31 -152 24 -18 10 156 215

33 172 138 7 9 2204 2263 -29 13 92 84

12 1143 1162 -16 5 -4 1 16 -83 63

4 -1 1 15 1271 1311 -29 19 193 269

18 777 768 7 3 6324 €386 -12 22 250 265

2 1349 1272 60 21 313 2486 36 6 1138 1138 4 25 218 178

5 1499 1480 13 24 240 238 0 9 1921 1788 75 28 -23 6

8 1999 1950 28 27 335 323 [} 12 493 499 -6 31 90 61
11 141 30 43 30 -111 124 -21 15 1319 1273 32

14 347 364 -16 18 238 194 24 5 2 1
17 364 878 -12 5 -9 1 21 619 609 8

20 155 32 29 24 560 551 [ 0 8338 777

23 164 97 19 2 119 97 11 27 90 40 [ 3 655 649

26 -121 34 -18 5 363 228 124 30 -125 39 -14 6 1348 1344

29 175 153 5 8 653 849 3 33 -64 59 -5 9 768 728

32 48 92 -4 11 -47 149 -45 12 2307 2312

14 959 958 3 5 -3 1 15 412 419

4 0 1 17 59 70 -2 18 -75 70

20 116 181 -22 2 4017 4090 -21 21 484 503

1 1898 1785 72 28 150 158 -2 5 2573 2528 20 24 203 201

4 1085 1077 -51 26 187 221 -12 8 538 509 34 27 -158 94

7 1532 1560 -22 29 -156 90 -26 11 869 821 45 30 -203 45

10 1419 1430 -9 32 -886 7 -5 14 469 438 34 33 78 108
13 2116 2114 1 17 482 451 27

16 182 180 -34 5 -8 1 20 161 101 20 5 3 1
19 471 463 9 28 490 512 -17

22 1099 1075 21 1 653 859 -7 26 -121 24 -16 2 415 435

25 468 471 -2 4 1592 1508 55 29 -92 27 -7 5 1303 1308

28 168 138 11 7 1087 1028 33 32 161 33 17 8 1539 1581

31 118 81 7 10 163 1486 9 11 588 578

13 -27 98 -18 5 -2 1 14 314 338

4 11 16 664 640 21 17 967 1008

19 306 342 -24 1 119 24 45 20 -118 10

0 244 253 .11 22 -101 26 -12 4 411 414 -7 23 307 854

3 685 663 27 25 37 52 -1 7 2759 2754 2 26 158 129
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Tetra(pentafluorophenyl)porphinato Copper(II) Page

29 -135 20 -14 17 81 17 8 18 148 172
82 -120 56 -12 20 6824 645 -17 2 2694 2591 42 21 120 159
23 574 529 32 5 2932 2877 23 24 151 151
5 4 1 26 277 252 11 8 869 957 -95 27 -118 139
29 150 195 -11 11 1150 1167 -14 30 94 4
2002 2007 -2 32 61 98 -4 14 598 819 -21

1

4 2360 23685 -2 17 765 762 2 8 4 1
7 551 599 -T2 6 -7 1 20 518 481 29

10 554 586 -33 28 455 419 24 2 1687 1713
13 923 9238 0 1 2876 2794 31 26 453 415 23 5 2132 2085
16 150 175 -10 4 819 824 -5 29 3850 275 31 8 903 928
19 226 281 -31 7 1217 1161 45 32 294 201 29 11 1040 1096
22 -112 128 -32 10 1128 1171 -87 14 991 1010
25 -118 29 <14 13 278 291 -11 6 -1 1 17 3833 305
28 -108 61 -12 16 664 676 -11 20 3883 3858

81 -67 182 -15 19 358 338 14 1 660 867 -8 23 337 307
22 172 204 -12 4 2049 2092 -23 26 272 241

5 5 1 25 100 64 5 7 1189 1188 2 28 270 274

28 -185 49 -25 10 719 662 59 32 101 145

0 326 354 -31 31 -160 122 -381 13 1894 18387 31
3 788 763 25 16 638 642 -8 [ 5 1
6 1954 2001 -26 86 -6 1 19 -140 95 -43
9 640 619 20 22 127 140 -3 1 1515 1448
12 364 399 -31 3 2183 2189 -3 25 220 117 33 4 1957 1985
15 696 725 .26 6 6986 7234 -42 28 159 89 14 7 352 307
18 541 581 -33 9 3034 3087 .19 $1 168 104 12 10 842 841
21 -89 207 -57 12 987 992 -50 13 682 @677
24 -70 132 -22 15 1631 16386 -2 6 0 1 16 352 403
27 108 135 -5 18 796 759 30 19 372 387
30 149 100 8 21 678 660 14 0 1292 1305 .12 22 274 2869
24 448 422 15 $ 3502 3490 4 25 -101 72
6 -11 1 27 182 208 -8 6 955 999 .58 28 -135 54
30 208 177 7 9 1240 1308 -85 31 82 77
2 1939 1848 49 83 200 161 9 12 23068 2323 -9
5 634 551 81 15 1446 1459 -10 8 86 1
8 98 78 9 6 -5 1 18 474 471 3
11 974 971 2 21 684 855 29 0 3294 3325
14 -47 180 -27 2 1214 1179 29 24 684 8650 32 8 1985 1912
17 482 485 -3 5 1215 1159 46 27 347 317 21 6 1317 1290
20 392 410 -11 8 1695 1737 -286 30 212 192 8 9 1020 1064
28 316 323 -3 11 68 75 -2 33 213 177 12 12 1397 1437
26 149 95 10 14 636 608 29 15 807 783
29 -786 33 -5 17 466 470 -4 6 11 18 628 800
20 1074 1069 3 21 719 1708
6 -10 1 28 -124 g -18 2 1095 1091 3 24 229 248
26 116 119 0 5 55 4 8 27 124 175
1 1392 13877 10 29 77 11 4 8 336 363 -29 30 159 127
4 2833 2803 11 32 -84 47 -6 11 196 198 -1
7 190 162 25 14 316 351 -29 7 -13 1
10 454 508 -50 6 -4 1 17 -129 20 -25
18 1418 1444 -17 20 -14 155 -29 2 1161 11386
16 492 498 -4 1 2320 2272 22 23 472 477 -3 5 420 408
19 658 631 21 4 828 1780 55 28 88 124 -7 8 136 119
22 548 509 28 7 1362 1370 -5 29 -67 38 -4 11 492 530
25 298 298 0 10 1195 1140 43 32 188 140 10 14 -70 97
28 277 343 -28 18 1611 1634 -14 17 495 539
31 -127 48 -13 16 1988 20038 -7 8 2 1 20 269 3816
19 1270 1278 -4 23 -128 70
6 -9 1] 22 338 310 17 1 2207 2201 3 26 -97 67
25 146 92 12 4 2259 2254 2 29 -73 45
3 1550 1521 19 28 338 298 18 7 23687 2370 -1
6 289 234 44 31 1286 105 3 10 1081 1133 -45 7 -12 1
9 885 928 -41 13 872 886 -12
12 58 112 -16 6 -3 1 16 817 807 8 1 290 287
15 568 570 -3 19 611 602 7 4 583 569
18 182 242 -3} 3 4537 4640 -28 22 782 712 15 7 280 2583
21 -88 58 -13 6 1410 1387 16 25 328 325 1 10 100 141
24 89 70 3 g 628 598 31 28 110 139 -5 18 407 428
27 -123 11 -13 12 1601 1596 2 31 152 158 0 16 891 857
30 -89 79 -8 15 245 208 27 19 2038 202
18 83 94 -7 6 $ 1 22 318 322
6 -8 1 21 144 118 8 25 78 73
24 127 115 3 0 3022 2949 27 28 -95 85
2 1951 18869 45 27 225 150 24 3 1845 1810 20 31 185 157
5 1079 1079 0 30 169 96 14 6 141 89 26
8 2477 2499 -9 83 225 112 24 9 678 893 -186 7 -11 1
11 1185 1241 -45 12 441 443 -2
14 351 374 -20 6 -2 1 15 327 354 -21 3 2102 2087
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Tetra(pentafluorophenyl)porphinato Copper(II) Page 4
6 1544 1528 10 7 -5 1 16 381 378 -19 1 217 185 20
9 218 240 -18 19 173 226 -36 4 932 972 -85

12 42 34 0 3 1686 1678 5 22 126 143 -7 7 300 349 -42
15 404 400 2 6 1826 1808 10 25 67 24 5 10 468 481 -15
18 283 304 -12 9 1775 1733 25 28 -56 47 -6 13 246 295 .31
21 29 139 -20 12 9384 930 3 31 98 14 9 16 40 123 -15
24 117 104 2 15 182 93 37 19 36 153 -23
27 97 8 7 18 604 622 -15 7 11 22 177 210 .11
30 -105 61 -10 21 195 218 -8 25 157 161 -1
24 220 217 0 0 710 713 -3 28 -90 21 -6
7 -10 1 27 287 225 17 3 330 823 7
30 -139 51 -17 6 1280 1277 2 7 7 1
2 1229 1201 22 38 -140 29 -14 9 505 527 -28
5 438 378 62 12 1115 1108 5 0 594 623 -28
8 712 1701 10 7 -4 1 15 1275 1309 -24 3 955 959 -3
11 224 225 -1 18 846 365 -14 6 655 661 -5
14 33 2 1 1665 1547 74 21 -40 148 -28 9 450 439 9
17 256 268 -8 2927 2927 [ 24 -172 18 -382 12 336 381 -33
20 44 51 2050 1958 48 27 -19 89 -7 15 187 223 -15

0
28 257 250 3 1
286 145 128 4 14 1538 1502 23 21 339 332
4 528 512 14 7 2 1 24 127 133

2

107 81 8 27 -43 110 -1

2
g
1 109 0 24 30 51 30 1 18 142 212 -25
4
29 1086 75 g

7 -9 1 23 189 190 0

2
26 274 224 21 5 1791 1669 70 8 -15 1
1 800 730 89 29 64 78 -1 8 308 278 30
4 193 189 3 32 -65 26 -3 11 675 698 -22 2 233 244 -7
7 1382 1360 16 14 344 3890 -388 5 511 492 16
10 156 216 -38 7 -3 1 17 283 294 -6 8 189 179 4
13 338 358 -17 20 361 388 -17 11 -118 108 -50
16 1218 1216 2 1 1069 985 93 23 130 178 -14 14 542 568 -20
19 - 70 -18 4 2431 2405 12 26 -167 9 .27 17 268 245 10
22 549 578 -20 7 1269 1284 -12 29 -208 1 -84 20 257 255 0
25 114 89 4 10 878 902 -24 32 -5 T4 -3 23 -178 39 -28
28 115 134 -3 13 540 514 25 26 -112 36 -10
31 -184 3 -25 18 190 159 1o 7 3 1 29 137 8 12
19 212 259 -28
7 -8 1 22 844 361 -11 1 882 1765 91 8 -14 1
256 239 207 13 4 139 48 36
3 994 983 10 28 319 268 21 7 693 658 37 1 1374 1878 -1
6 754 T27 28 31 203 19 28 10 232 218 9 4 860 892 -28
9 2124 2138 -6 18 123 214 -45 7 1654 1685 -19
12 1144 1161 -13 7 -2 1 16 512 554 -36 10 1189 1188 0
15 399 418 -18 19 -144 28 -28 18 750 732 15
18 302 3843 -28 0 16 105 -32 22 -99 191 -49 186 229 152 30
21 -51 77 -10 3 1598 1616 -12 25 87 139 -25 19 486 512 -18
24 140 158 -5 6 1080 1098 -8 28 -42 138 -186 22 627 597 19
27 109 134 -5 9 243 240 3 31 130 24 11 25 172 152 4
30 -123 18 -11 12 1281 1280 1 28 111 89 3
15 245 207 24 7 4 1
7 -7 1 18 255 235 11 8 -13 1
21 188 202 -5 0 §91 5738 19
2 877 689 11 24 291 297 -3 8 529 498 34 3 1168 1119 36
5 1394 1408 -10 27 326 288 27 6 1112 1095 14 6 938 935 ]
8 2547 2556 -4 30 254 189 19 9 473 500 -85 9 886 922 -39
11 229 233 -3 38 -127 17 -11 12 .93 121 .37 12 483 454 28
14 89 4 13 15 -40 96 -14 15 472 479 -5
17 703 745 -38 7 -1 1 18 162 216 -22 18 518 522 -3
20 248 247 0 21 -149 96 -85 21 293 318 -12
23 -77 58 -10 2 2165 2173 -4 24 117 119 0 24 -59 108 -14
26 872 355 9 5 1009 1007 1 27 111 92 2 27 -66 868 -9
29 -145 47 -19 8 1478 1348 88 30 164 152 2 30 -120 15 ~-10
$2 124 8 10 11 239 228 12
14 392 320 60 7 5 1 8 -12 1
7 -6 1 17 58 101 -10

20 476 507 -25
1 107 73 17 23 187 167
4 319 334 -24 26 64 131 -1
7 1615 15938 14 29 211 169 1
10 1098 1109 -10 32 129 9 1
13 -738 45 -14 393 453 -44 17 584 568 12
18 137 122 5 7 0 1 -147 89 -33 20 763 751 9
19 481 448 28 23 187 204 -5 23 399 392 4

22 94 181 -27 531 532 26 -147 51 -20 26 -68 138 -19
25 124 82 14 1059 1070

1

4
28 76 13 4 7 918 933
31 -44 11 -1 0 357 344
3 645 856 -

2 1524 1498 16 2 1548 1558 -6
5 808 815 -8 5 782 753 -20
8 611 649 -39 8§ 513 521 -10
1 29 72 -8 11 1430 1475 -30
; 380 417 -28 14 3 0

0
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Tetra(pentafluorophenyl)porphinato Copper(II) Page
1 1110 1122 -10 32 70 27 2 17 1129 1125 4 5 817 822
4 90 105 -5 20 8938 913 -20 8 1449 1467
7 841 846 -5 8 -5 1 28 454 455 -1 11 827 825

10 1644 1714 -44 286 221 221 0 14 549 577
13 890 893 -1 1 1026 1025 0 29 287 253 17 17 217 198
18 366 405 -30 4 1642 1682 -13 382 -6 99 -9 20 871 348
19 369 3898 -16 7 122 7 35 23 3878 351
22 296 284 8 10 1231 1154 59 8 1 1 26 184 190
25 162 198 -10 13 319 308 9 29 153 138
28 -170 22 -23 16 753 764 -9 1 439 422 19
31 157 19 16 19 887 892 -4 4 167 121 28 8 7 1
22 432 422 ] 7 815 827 -12
8 -10 1 25 189 87 28 10 946 928 15 1 1190 1189
28 231 119 29 13 3852 379 -22 4 640 666
$ 1787 1815 -17 31 128 95 4 16 605 638 -29 T 449 451
6 1099 1159 -61 19 494 516 -18 10 427 454
9 2195 2215 -9 8 -4 1 22 274 261 6 13 281 855
12 1172 1181 -7 25 149 177 -8 18 497 494
15 658 647 9 3 3595 8528 21 28 149 183 -8 19 89 69
18 1084 10865 14 8 781 655 150 31 135 127 1 22 -108 68
21 566 554 9 9 1560 1662 -T70 25 150 124
24 594 5866 18 12 2132 2145 -6 8 2 1 28 -130 19
27 231 248 -8 15 2252 2241 5
30 99 52 5 18 1001 1020 -15 0 1160 1202 -36 8 8 1
21 -117 26 -18 3 2095 2154 -31
8 -9 1 24 679 614 48 6 3817 3879 -18 0 1188 1160
27 453 420 19 9 815 823 -9 3 751 782
2 786 752 34 30 327 307 8 12 403 399 3 8 742 T17
5 1809 1780 19 15 790 1776 11 9 551 570
8 1218 1241 -18 8 -3 1 18 772 798 -21 12 1169 1157
11 344 380 -38 21 669 681 -9 15 634 643
14 547 572 -23 2 324 348 -28 24 529 5186 8 18 478 484
17 476 495 -15 5 168 121 28 27 242 248 -1 21 204 240
20 -77 112 .22 8 924 851 87 30 183 220 -10 24 170 208
28 -46 49 -4 11 723 728 -3 27 -110 118
26 38 58 -1 14 161 30 40 8 3 1
29 78 89 3 17 831 313 13 g -17 1
32 -187 9 -25 20 421 417 3 2 583 600 -18
23 145 101 11 5 702 699 2 358 364
8 -8 1 26 169 195 -9 8 583 540 23 5 859 878
29 149 31 18 11 -150 29 -40 8 943 949
1 2134 2149 -8 32 92 51 4 14 414 461 -39 11 6875 857
4 1526 1566 -33 17 -157 386 -34 14 78 13
7 2044 2049 -2 8 -2 1 20 514 544 -22 17 -89 71
10 1920 1941 -12 23 44 147 -19 20 -158 34
13 1615 1624 -8 1 3782 3745 10 26 -129 28 -14 23 70 125
16 528 518 8 4 1924 1863 33 29 36 128 -10 28 -157 87
19 181 178 1 7 286 335 -74
22 665 637 21 10 2634 2626 3 8 4 1 9 -16 1
25 635 598 25 13 1959 1969 -4
28 166 174 -1 186 462 511 -45 1 9 7 18 1 3854 377
31 -58 70 -5 19 574 586 ~9 4 2176 2191 -7 4 526 567
22 541 540 0 7 570 568 4 7 1386 128
8 -7 1 25 472 408 41 16 787 792 -8 10 -85 4
28 383 3586 13 13 388 894 -20 13 304 280
3 996 958 40 31 388 318 29 16 600 597 1 186 198 224
6 165 184 -14 19 452 430 15 19 -50 25
9 435 418 17 8 -1 1 22 -42 149 -24 22 -9 148
12 744 793 -49 25 587 501 20 25 -131 118
15 1117 1158 -32 0 2842 2805 14 28 280 238 14 28 -88 3
18 5686 589 22 3 736 714 24
21 215 175 16 6 1886 214 -21 8 5 1 9 -15 1
24 171 183 -3 9 705 752 -50
27 189 157 3 12 87 32 12 0 416 389 25 3 325 298
30 -28 54 -2 15 70 32 8 3 785 833 -47 6 857 842
18 103 145 -14 6 1111 1135 -19 9 465 488
8 -8 1 21 318 302 9 9 258 184 44 12 -85 51
24 211 228 -4 12 -79 167 -48 15 702 759
2 2512 2487 11 27 127 116 2 15 137 273 -85 18 135 95
5 1576 1578 -1 S0 232 182 14 18 200 235 -15 21 218 173
8 1070 1069 0 21 218 283 -8 24 -158 58
11 1117 1121 -3 8 0 1 24 82 85 2 27 -153 28
14 1019 974 38 27 41 111 -7
17 952 988 -28 2 410 415 -7 30 -108 71 -11 9 -14 1
20 578 579 0 5 8286 667 -60
23 418 3865 33 8 1871 1828 29 8 8 1 2 86 115
26 450 403 27 11 114 175 -44 5 858 827
29 288 245 15 14 543 531 14 2 1929 19386 -4 8 283 288
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Tetra{pentafluorophenyl)porphinato Copper (II} Page 8
11 575 624 -44 8 1127 1122 4 18 -104 §1 -15
14 391 870 14 11 374 398 -20 g -2 1 21 -147 42 -25
17 176 192 -5 14 276 256 13 24 286 302 -7
20 273 264 4 17 806 318 -5 2 1350 1288 49 27 138 132 0
23 105 1382 -5 20 134 152 -5 5 -25 61 -9 30 162 33 18
26 -110 86 -15 28 132 179 -15 8 232 257 -28
29 -187 61 -186 26 -5 36 -1 11 967 976 -8 9 4 1

29 196 158 9 14 386 389 -2
9 .13 1 32 -87 23 ~1 17 481 499 -18 2 177 176 0
20 -59 19 -4 5 509 511 -1
1 1031 999 26 9 -7 1 23 298 278 10 8 1290 1265 18
4 150 120 13 28 78 91 -2 11 791 796 -5
7 156 134 10 1 1011 937 66 29 150 90 10 14 -141 108 -43
10 579 626 -43 4 3118 2918 70 32 -103 57 -9 17 208 217 -4
13 415 475 -49 7 1207 1221 -11 20 -89 154 -33
16 277 818 -24 10 1574 1577 -1 g .1 1 238 84 181 -23
19 290 292 0 18 88 838 1 28 50 139 -12
22 52 116 -10 186 351 359 -8 1 529 513 18 29 282 182 29
25 56 87 -3 19 410 421 -8 4 -89 13 -18
28 -165 8§ -20 22 481 452 20 7 338 812 21 9 5 1
25 172 50 25 10 218 172 29
g -12 1 28 148 9 17 13 403 421 -15 1 815 336 -18
31 -101 25 -7 16 478 479 -2 4 26 46 -2
3 97 19 16 19 87 118 -7 7 120 17 21
6 -68 118 -35 g -6 1 22 199 164 12 10 169 91 27
9 446 463 -15 25 -134 0 -18 18 409 438 -22
12 547 570 -21 $ 1801 1210 68 28 146 0 168 186 -1538 21 -28
15 435 420 12 6 48 28 5 31 -139 88 -19 19 68 137 -14
18 281 260 11 9 840 854 -14 22 58 46 1
21 217 229 -5 12 584 575 9 9 o 1 25 189 189 -7
24 114 157 -10 15 156 82 25 28 148 79 10
27 118 136 -3 18 200 169 13 0 247 180 73
30 150 138 2 21 93 82 2 3 74 22 15 9 86 1
24 -64 11 -4 6 -113 15 -39
9 -11 1 27T 242 147 28 9 1652 16852 0 0 112 87 7
30 89 75 1 12 808 803 3 3 542 528 14
2 529 492 37 15 411 392 21 6 267 270 -2
5 584 509 72 9 -5 1 18 224 264 -30 9 167 192 -11
8 732 7338 0 21 -98 94 -29 12 -140 59 -44
11 301 279 16 2 213 197 13 24 -87 10 -10 15 332 339 -4
14 453 443 7 5 175 128 29 27 -15 82 -4 18 381 375 -8
17 132 116 4 8 647 810 39 30 -85 40 -3 21 -129 88 -23
20 839 346 -4 11 31 32 0 24 150 102 9
23 196 222 .10 14 282 290 -6 9 1 1 27T -42 10 -1
26 1438 84 10 17 880 851 -15
29 -122 30 11 20 275 805 -17 2 728 727 -1 9 7 1
23 473 444 19 5 605 618 -14
9 -10 1 26 388 859 14 8 472 456 18 2 346 3858 -9
29 248 173 22 11 287 3812 -19 5 109 151 .15
1 456 500 -49 32 98 93 o 14 416 422 -4 8 349 355 -4
4 197 208 -4 17 9% 188 -32 11 129 177 -18
7 298 275 15 9 -4 1 20 -71 78 -11 14 197 191 2
10 281 239 15 23 -93 32 -9 17 58 30 2
13 -40 84 .13 1 1149 1125 19 26 -135% 19 -15 20 -84 9 -3
186 274 271 2 4 458 394 89 29 73 33 3 23 -131 37 -15
19 212 247 -17 7 1297 1284 28 26 -89 124 -17
22 218 182 11 10 570 558 18 9 2 1
25 263 182 29 13 854 845 7 9 8 1
28 -108 76 -138 16 577 590 -11 1 181 120 33
31 -94 38 -7 19 78 71 4] 4 515 505 10 1 3680 357 2
22 -13%3 114 -38 7 18355 13837 13 4 496 510 -11
9 -9 1 25 48 25 1 10 -85 77 -37 7 823 377 -39
28 228 156 20 13 -88 148 -41 10 78 43 5
8 421 415 7 31 196 108 18 18 568 605 -31 13 587 570 -3
8 943 912 28 19 485 4865 0 16 745 775 -22
9 1307 1289 138 9 -3 1 22 -180 28 -28 19 202 224 -8
12 1411 1472 -43 25 90 83 1 22 -147 35 -18
15 -883 8 -10 0 1574 1591 -11 28 -42 134 -14 25 -182 41 -28
18 88 128 -11 3 721 785 -15 31 48 45 4]
21 330 292 21 8 1211 1170 32 9 9 1
24 124 43 13 9 112 150 -19 9 3 1
27 -118 81 -14 12 170 84 41 0 178 183 -1
30 -78 31 -5 15 6822 590 28 0 175 125 28 3 151 159 -2
18 639 648 -7 3 457 492 -38 6 273 327 -33
g9 .8 1 21 2286 286 -20 8 1709 1687 24 9 163 50 27
24 133 57 i4 9 70 58 2 12 630 590 29
2 3129 8019 39 27 2686 225 14 12 173 207 -18 15 -110 42 -14
5 1150 1110 37 30 123 17 10 15 603 628 -20 18 159 194 -11
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Tetra(pentafluorophenyl)porphinato Copper{II) Page 7

21 160 141 4 5 424 420 3 2 180 120 37 30 225 190 9
24 79 101 -2 8 432 424 9 5 650 620 31
11 -61 46 -8 8 2218 2223 -2 10 -1 1
10 -19 1 14 437 458 -12 11 187 243 -39

17 572 628 -44 14 170 176 -3 2 1088 1023 49
2 560 522 28 20 262 253 4 17 222 226 -2 5 -85 30 -10
5 300 309 -5 23 126 143 -4 20 192 221 -13 8 666 608 54
8 135 90 11 28 -35 53 -3 23 187 69 23 11 385 319 38
11 277 208 31 29 -119 59 -12 286 116 44 10 14 298 271 18
14 133 15 24 290 248 182 19 17 108 135 -9
17 439 3898 23 10 -12 1 20 133 104 7
20 -70 80 -9 10 -8 1 28 100 162 -18
28 -T77 74 -8 1 1229 1229 0 26 165 123 9
4 965 990 -22 1 637 657 -22 29 211 188 8
10 -18 1 7 625 644 -24 4 2656 2702 -19
10 820 1780 34 7 1008 1008 0 10, 0 1
1 801 826 -21 18 540 528 15 10 1789 1801 -8
4 788 836 -41 16 718 741 -20 13 389 403 -11 1 1801 1805 -2
7 465 438 19 19 865 848 12 16 585 577 7 4 559 600 -57
10 732 721 8 22 494 458 24 19 6895 6786 14 7 845 847 -2
13 393 385 8 25 349 316 15 22 184 140 14 10 1161 1159 2
16 503 477 18 28 281 231 16 25 451 418 20 13 580 603 -52
19 460 428 18 28 425 830 43 16 545 557 -18
22 203 166 10 -11 1 31 269 144 32 19 740 763 -23
25 163 200 -8 22 373 3848 22
3 1266 1280 -10 10 -5 1 25 1283 173 -18
10 -17 1 6 58 620 -41 28 316 2865 27
9 148 138 5 3 900 875 23 31 139 107 7
3 83 49 2 12 225 236 -8 8 180 248 -66
8 112 85 7 15 687 690 -2 9 344 3568 -11 10 1 1
9 -87 79 -17 18 243 202 19 12 379 870 8
12 454 447 7 21 2382 246 -6 15 1066 1082 -21 0 161 151 8
15 261 320 -30 24 225 218 2 18 1054 1098 -84 8§ 1163 1170 -4
18 198 187 4 27 221 111 26 21 147 154 -2 6 152 180 -15
21 -51 125 -15 30 -129 42 -13 24 1186 30 12 9 211 220 -5
24 -97 37 -8 27 152 28 18 12 593 584 7
27 -54 54 -3 10 -10 1 30 155 10 17 15 103 207 -40
18 3868 359 16
10 -16 1 2 1088 1086 -28 10 -4 1 21 241 258 -7
5 171 145 25 24 -100 106 -20
2 6572 566 5 8 1938 2007 -39 2 910 758 135 27 81 5 4
5 1286 1315 -20 11 1691 1758 -41 5 378 484 -127 30 -114 74 -13
8 1115 1105 7 14 298 289 18 8 1071 1068 2
11 810 829 -19 17 668 624 35 11 1636 1600 22 10 2 1
14 448 404 29 20 493 504 -7 14 1621 1626 -3
17 689 656 23 28 436 452 -10 17 964 978 -9 2 3330 3289 13
20 381 381 0 26 319 278 17 20 119 12 18 5 2124 2111 [
23 196 228 -9 29 140 176 -8 23 355 323 17 8 461 500 -37
26 162 182 -4 28 396 366 18 11 277 331 -58
: 10 -9 1 29 328 261 24 14 662 643 15
10 -15 1 32 318 234 27 17 1192 1183 5
1 248 289 -39 20 309 304 2
1 117 151 -18 4 1824 1818 4 10 -3 1 23 172 238 -238
4 358 345 9 7 166 1486 10 26 258 245 3
7 491 440 41 10 1150 1178 -18 1 1090 1070 18 29 146 154 -1
10 -108 26 -22 18 533 553 -18 4 488 447 40
18 267 334 -41 16 295 350 -89 7 879 922 -40 10 8 1
16 471 458 9 19 245 232 ] 10 1244 1269 -19
19 242 222 8 22 867 842 14 18 111 74 10 1 631 637 -5
22 126 122 0 25 162 167 -1 16 63 72 -1 4 601 602 -1
25 -161 74 -25 28 258 187 21 1 497 458 29 7 58T 578 10
28 119 183 -2 81 -30 4 g 22 241 190 21 10 381 321 30
25 144 140 1 13 469 520 -42
10 -14 1 10 -8 1 28 282 208 25 16 -43 160 -32
81 185 44 24 19 502 511 -8
$ 1873 1387 .10 3 1384 1481 -34 22 246 289 .19
6 1147 1143 3 8 2118 2105 ] 10 -2 1 25 114 59
9 1449 1459 -7 9 1291 1279 8 28 132 69 8
12 52 464 48 12 827 818 ] 0 2642 2867 -10
15 712 678 26 15 500 513 -11 3 2704 2723 -7 10 4 1
18 270 271 o] 18 580 537 33 6 257 299 -36
21 521 522 0 21 711 709 2 9 1084 1080 3 0 1969 1985 -8
24 362 380 [¢] 24 140 106 8 12 1350 1322 19 3 759 791 -29
27 142 99 7 27 358 827 13 15 887 894 -5 8 1086 1114 -22
80 211 147 15 18 545 516 23 9 1683 1675 4
10 -13 1 21 573 590 -138 12 247 2668 -15
10 -7 1 24 273 250 10 15 405 390 9
2 768 1765 2 27 379 315 29 18 515 498 11
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Tetra(pentafluorophenyl)porphinato Copper(II) Page
21 231 240 -3 11 -21 1 23 109 189 -19 29 180 149
24 301 282 7 26 -53 20 -2
27 292 274 8 2 108 132 -5 11 -8 1

5 264 208 25 11 -14 1
10 5 1 8 276 250 12 1 571 540
11 191 76 28 1 33 72 -6 4 574 569
2 377 361 13 14 503 460 28 4 200 298 -5 7 90 96
5 259 280 -14 17 -42 14 -1 7 537 5138 20 10 565 598
8 867 905 -32 20 -172 81 -25 10 194 245 -28 13 59 103
11 333 356 -16 23 -108 64 -10 13 368 408 -29 16 29 92
14 -125 151 -45 16 84 39 6 19 219 243
17 348 322 11 11 -20 1 19 154 168 -4 22 129 117
20 140 220 -26 22 -80 79 -12 25 165 78
23 86 96 -1 1 382 417 -23 25 -88 101 -14 28 143 25
26 -123 43 -12 4 591 568 17 28 145 141 0 31 -128 63
7 316 370 -33
10 6 1 10 200 9 39 11 -13 1 11 -7 1
13 187 110 21
1 219 235 -9 16 -114 15 -12 3 216 180 20 8 523 485
4 290 304 -9 19 107 109 0 6 167 164 1 6 495 491
7 918 901 13 22 -99 35 -8 9 -30 100 -186 9 -108 40
10 733 685 39 12 125 66 14 12 388 392
18 183 141 20 11 -19 1 15 234 152 33 15 38382 310
16 679 652 19 18 95 76 3 18 266 278
19 256 2861 -2 3 31 88 -8 21 968 115 -3 21 64 59
22 325 844 -8 8 70 64 0 24 283 225 2 24 242 143
25 -119 102 -18 9 155 132 7 27 -69 9 -3 27 218 27
28 24 119 -9 12 721 701 14 30 288 271
15 268 197 25 11 -12 |
10 7 1 18 238 189 16 11 -8 1
21 -118 15 -10 2 1057 1068 -8
0 58 565 -2 24 -188 59 -28 5 -115 45 -28 2 705 722
3 -1086 36 -18 8 748 750 -3 5 1197 1201
6 385 448 -50 11 -18 1 11 960 968 -4 8 505 515
9 974 997 -17 14 917 929 -10 11 743 734
12 -30 33 -2 2 198 223 -14 17 145 79 16 14 678 668
15 78 64 2 5 915 904 8 20 -77 67 -11 17 596 659
18 49 26 1 8 1036 1068 -22 23 -84 94 -15 20 700 712
21 -50 24 -2 11 298 227 35 26 186 114 28 183 1086
24 -149 49 -19 14 122 103 4 29 122 167 -9 26 133 87
27 -211 9 -32 17 29 29 0 29 185 23
0 -120 -12 111 -11 1
10 8§ 1 23 105 152 -8 11 -5 1
6 -108 H] -8 1 600 617 -23
2 704 711 -8 4 808 802 7 1 838 785
5 697 674 18 11 -17 1} 7 418 411 6 4 374 403
8 770 1745 19 10 1110 1134 -19 7 -23 60
11 785 748 12 1 611 654 -3 13 1031 1028 10 246 178
14 955 951 3 % 853 847 18 264 2786 -6 13 251 231
19
22
25

19 301 299 28 142 108
10 9 1 22 -22 85 - 11 -10 1 31 189 63
25 147 116
1 268 204 30 3 546 5486 0 11 -4 1
4 69 44 3 11 -18 1 6 1119 1114 5
7 407 441 -24 9 1138 1131 5 278 281

0
3 -62 76 -14 12 832 841 -7 3
18 165 87 25 6 572 585 -11 15§ 590 610 -17 6 148 164
9 1130 1137 -4 18 379 349 19 9
19 -49 96 -9 12 241 245 -1 21 194 129 20 12 459 478
22 -116 146 -28 15 184 117 20 24 93 56 5 15 252 256
25 -112 69 -12 18 72 187 -18 27 154 22 17 18 510 489
21 100 39 7 30 138 75 8 21 434 395

10 10 1 24 -95 148 -24 24 278 318
27 -160 1 -18 11 -9 1 27 114 78
0 276 300 -18 3G -130 21
3 9286 941 -11 11 -15 1 2 967 950 15
6 639 607 24 5 108 62 14 11 -3 1
9 622 594 20 2 613 618 -4 8 840 838 1
12 456 407 30 5 280 335 .41 11 642 653 -10 2 -83 19
15 879 626 47 8 270 281 5 14 1860 209 -24 5 732 728
18 421 428 -2 11 -9 33 -1 17 87 10 9 8 701 745
21 -76 121 -15 14 159 142 5 20 276 298 -12 11 3872 389
24 -148 118 -25 17 851 428 .51 28 177 138 12 14 499 514
20 230 222 3 26 184 188 0 17 487 502
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Tetra(pentafluorophenyl)porphinato Copper(I1I} Page
20 169 175 -2 14 148 276 -60 23 -153 38 -18

28 -70 121 -20 17 -87 37 -10 38 185 125
26 107 95 1 20 -145 73 -27 11 10 1 8 537 529
29 29 4 0 23 -187 11 -31 9 831 807
26 31 23 0 1 221 197 9 12 874 871
11 -2 1 29 160 117 7 4 182 194 -4 15 558 598
7 361 323 21 18 447 411
1 219 247 .21 11 4 1 10 215 188 10 21 219 265
4 605 549 54 13 302 287 15 24 170 139
7 383 448 -57 1 539 545 -5 186 248 205 18
10 1242 1248 -5 4 498 489 7 19 182 168 3 12 -17 1
18 315 2938 18 7 174 198 -12 22 41 20 0
16 48 94 -8 10 322 329 -5 2 396 424
19 164 57 26 18 145 120 10 11 11 1 5 800 809
22 417 420 -2 16 -128 65 -23 8 176 112
25 261 197 24 19 -1586 5 -25 0 144 54 17 11 234 252
28 144 51 13 22 -118 30 -13 3 690 709 -13 14 654 692
81 -94 18 -6 25 228 204 8 8 -54 29 -3 17 -129 7
28 206 170 8 9 121 151 -7 20 107 179
11 -1 1 12 164 85 17 23 85 70
11 5 1 15 250 144 30 26 100 82
0 58 88 -8 18 47 162 -17
3 568 615 -49 0 535 545 -9 21 -134 0 -12 12 -18 1
6 184 208 -11 8§ 619 623 -4
9 442 451 -7 6 229 246 -9 12 -23 1 1 444 467
12 859 849 8 9 138 129 2 4 710 1790
15 877 376 1 12 624 649 -20 2 175 1886 -3 7 140 938
18 -63 83 -13 15 374 411 -23 5 -185 5 -18 10 653 607
21 -108 64 -186 18 447 421 15 8 308 3824 -7 183 649 662
24 -85 125 -22 21 64 87 -3 11 209 96 26 16 431 435
27 158 81 14 24 -154 66 -22 14 28 9 0 19 379 387
30 221 138 19 27 142 47 12 17 -130 6 -18 22 328 328
20 107 e7 4 25 75 188
11 0 1 11 6 1

2 483 493 -138
5 102 175 -49
8 224 272 -48

14 -81 105 -28

20 284 339 -44
23 -126 50 -26

26 208 228 -6 -114 21 -9 24 -32 48
29 -117 69 -19 L 71 12 -21 1 27 -118 59
1

11 11 3 -123 37 -18 12 -14 1

1 227 253 -18 ] 81 48 4
1 118 113 4 -114 10 17 9 502 535 -238 2 1146 11383
4 167 204 -22 7 187 199 -5 12 57 21 2 5 1940 1928
7 -32 36 -4 10 291 268 12 15 269 207 30 8 398 405
10 136 79 18 18 271 150 48 18 -203 1 -83 11 302 347
13 171 217 -22 18 66 39 2 21 -50 96 -8 14 360 342
16 115 91 5 19 -102 968 -18 17 5383 538
19 128 201 -24 22 100 147 -8 12 -20 1} 20 414 427
22 -55 131 -19 25 205 145 13 23 326 328
25 -122 73 -18 2 728 730 -1 26 336 284
28 -187 14 -21 11 8 1 5 5368 509 19 29 230 173

8 854 838 15
11 2 1 0 52 50 0 11 708 708 -1 12 -13 1

3 609 649 -32 14 474 463 9
0 1349 1303 32 6 648 638 7 17 392 368 12 1 1364 1375
3 695 690 5 9 183 174 3 20 55 70 -1 4 151 3
6 140 144 -1 12 612 613 0 28 -71 112 -12 7 606 600
9 337 318 14 15 301 265 23 10 657 688
12 247 272 -21 18 -54 38 -3 12 -19 1 13 787 838
15 839 390 -33 21 101 151 -9 16 830 807
18 350 414 -41 24 -42 35 -2 1 3538 364 -8 19 348 370
21 -119 108 -25 4 485 528 -29 22 -79 128
24 -178 70 -30 11 9 1 7 53 52 0 25 184 145
27 287 287 0 10 704 688 11 28 -89 37

2 329 338 -4 18 3856 308 35
11 3 1 5 564 586 -16 16 49 17 2 12 -12 1

8 50 (] 2 19 -80 120 -17
2 89 49 3 11 167 126 11 22 -1586 55 -21 3 1881 1382
5 783 783 [ 14 361 316 24 25 160 102 9 6 1405 1394
8 210 169 20 17 246 237 3 9 753 780
11 776 792 -13 20 117 142 -4 12 -18 1 12 1042 1073
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Tetra(pentafluorophenyl)porphinato Copper(II)

861 830
753 1754
408 356
328 283
308 259
12 -11 1
283 282
943 938
45 111
10538 1114
348 3802
104 104
229 248
82 103
245 230
-35 4
12 -10 1
673 667
1295 1281
1330 1363
525 520
158 110
393 334
663 642
592 584
141 139
-84 120
12 -9 1
91 16
1330 1285
487 494
194 154
120 108
-79 2
389 376
278 245
153 113
-86 98
12 -8 1
2234 2163
1872 1847
1163 1183
259 285
366 385
2086 188
458 384
336 294
301 204
195 162
12 -7 1
1740 16875
1651 1579
-95 79
553 598
365 852
-61 48
372 419
322 302
417 415
155 20
118 66
12 -6 1
495 539
1930 1981
1483 1460
1459 1445
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-486
-28
17

433 418
-77 9
431 388
587 544
299 246
165 126
12 -5 1
437 454
110 110
5183 503
617 620
433 438
264 265
240 234
-49 89
88 85
-85 66
12 -4 1
1331 1386
942 958
1536 1513
2069 2067
1564 1544
716 664
158 54
346 308
222 231
248 254
12 -3 1
1309 1230
1080 1111
790 789
1226 1220
1085 1078
160 158
292 353
161 118
84 31
186 180
80 99
12 -2 1
480 467
473 480
1414 1434
1718 1758
303 279
184 184
628 580
115 168
280 229
158 155
12 -1 1
271 328
218 275
784 784
382 391
280 280
457 455
250 255
-118 19
568 86
121 40
12 o 1
1210 1157
828 836
427 459
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541
387
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Page 10
378 328 34
430 429 0
202 314 -8
77 185 -20
12 7 1
-119 92 -28
141 51 19
-95 22 -11
487 497 -7
137 89 10
82 110 -7
218 233 -4
16 10 0
127 8 1
1077 1049 19
759 740 14
641 655 -10
711 708 3
589 594 -4
336 813 15
292 251 15
184 207 -5
12 9 1
188 124 19
279 298 -7
102 101 0
479 439 25
187 1286 17
186 65 11
187 88 8
180 181 4
12 10 1
515 510 3
768 717 35
442 420 13
548 516 20
$54 3827 12
365 344 13
84 171 -15
12 11 1
-94 130 -25
228 169 18
298 294 0
191 152 10
214 242 -9
125 85 6
-167 68 -23
12 12 1
-71 57 -7
204 152 - 18
472 450 12
428 448 -10
291 266 9
190 187 0
86 132 -12
13 -25 1
-35 163 -22
208 220 -3
269 258 4
201 215 -4
53 64 0
18 -24 1
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Tetra(pentafluorophenyl)porphinato Copper(II) Page 11
1 -89 109 -18 18 -186 110 -30 30 191 74 20
4 80 78 0 21 -125 43 -14 18 -10 1}

7 194 164 8 24 -150 28 -17 13 -4 1
10 -134 55 .17 2 108 8 18
13 -92 51 -8 13 -16 1 5 518 555 -36 2 435 421 12
18 -62 59 -5 8 545 553 -10 5 503 462 38
2 724 697 22 11 681 8635 39 B8 595 568 25
13 -23 1 5 493 470 18 14 78 95 -3 11 781 811 -38
8 117 91 8 17 150 145 1 14 946 982 -12
3 -127 22 -18 11 354 373 -12 20 226 180 17 17 48 53 0
6 217 202 5 14 -15 72 -8 23 -107 61 -14 20 228 193 14
9 163 8 21 17 -104 54 -14 26 172 124 10 238 -14 122 -14
12 262 254 2 20 -70 50 - 29 123 28 9 26 201 137 18
15 206 199 1 23 -38 52 -3 29 -138 22 -14
18 -53 95 -8 26 188 163 5 18 -9 1 is 5 1
13 -22 1 13 -15 1 1 1258 1236 16
4 819 799 17 1 577 534 40
2 218 281 -29 1 592 815 -21 7 174 129 20 4 -102 7 -18
5 811 297 T 4 422 418 2 10 542 525 15 7 859 337 18
8 -40 85 -5 7 440 456 -13 13 144 173 -12 10 801 799 1
11 181 97 20 10 143 176 -12 16 272 340 -43 13 -71 14 -7
14 298 250 18 138 131 132 0 19 142 41 19 186 -95 22 -12
17 -150 149 -34 16 199 281 -39 22 131 78 11 19 215 177 15
20 -187 34 -14 19 217 261 -18 25 74 21 4 22 78 111 -6
22 148 147 0 28 187 189 -12 25 137 72 10
13 -21 1 25 151 57 14 28 -86 21 -5
28 -111 95 -14 18 -8 1
1 -188 83 -48 13 -2 1
4 147 205 -20 13 -14 1 $ 270 306 -29
7 82 53 3 8 579 561 17 0 146 153 -3
10 340 387 3 268 258 8 9 -938 29 -21 3 139 196 -29
18 192 112 21 8 512 489 19 12 197 225 -15 6 362 349 9
16 223 238 -4 9 822 594 23 15 473 487 -11 9 891 429 -30
19 -154 32 -19 12 225 159 28 18 .98 34 -13 12 80 24 11
22 92 109 -2 15 567 558 8 21 -89 14 -8 15 70 145 -19
18 318 306 5 24 -111 7 -12 18 152 148 1
13 -20 1 21 -93 21 -8 27 79 40 3 21 812 354 -23
24 -26 136 -15 30 230 142 21 24 164 149
3 550 540 7 27 116 131 -2 27 -107 70 -12
6 327 829 -1 18 -7 1
9 377 402 -15 138 -13 1 13 -1 1
12 288 287 9 2 189 190 0
15 259 311 -24 2 376 374 2 5 1893 1859 19 2 835 83¢ -4
18 -152 11 -19 5 143 161 -10 8 T09 702 8 5 374 390 -13
21 -59 738 -6 8 144 149 -2 11 58 34 3 8 583 593 -8
24 138 91 6 11 874 874 0 14 320 3854 -25 11 7968 781 12
14 782 788 -4 17 635 641 -4 14 237 242 -2
13 -19 1 17 94 17 9 20 517 474 29 17 44 42 0
20 108 108 0 23 145 9C 11 20 285 212 23
2 409 443 -24 23 248 217 10 26 118 39 9 23 152 7 21
5 482 499 .12 26 170 92 14 29 -72 95 -10 28 59 74 -1
8 294 245 24 29 -143 27 -14 29 205 163 10
11 -78 24 -7 13 -6 1
14 137 178 .12 18 -12 1 13 0o 1
17 41 159 -21 1 872 849 20
20 -146 10 -17 1 857 802 47 4 815 825 -9 1 879 881 -1
23 -154 7 -17 4 818 794 19 T 745 T34 10 4 T74 757 18
7 527 558 -88 10 631 637 -7 7 618 623 -5
13 -18 1 10 821 842 -18 13 1024 1084 -32 10 128 140 -6
18 784 800 -12 18 217 207 4 18 299 278 21
1 162 129 11 16 682 694 -9 19 212 178 14 16 -50 16 -4
4 352 362 -6 19 -64 2 -4 22 302 271 is 19 325 362 -29
7 273 258 10 22 90 1086 -2 25 -89 52 -9 22 -87 21 -6
16 151 185 -12 25 160 130 [ 28 -99 59 -10 25 -65 84 -9
13 408 402 2 28 100 105 0 28 113 107 1
16 -22 4 0 13 -5 1
19 -986 42 -9 13 -11 1 13 1 1
22 8 100 -7 0 177 190 -7
25 185 106 15 3 680 705 -24 3 417 416 4] 0 878 866 8
6 108 113 -2 6 128 52 21 3 352 323 21
18 -17 1 g 304 274 20 9 146 126 7 6 181 74 37
12 628 569 47 12 421 392 23 9 1139 1182 -17
3 280 226 18 15 557 594 -30 15 461 437 18 12 391 392 0
8 248 204 21 18 -75 62 -10 18 577 578 0 15 254 1272 -9
9 97 111 -3 21 121 156 -9 21 3868 372 8 18 -141 122 -37
12 -138 44 -22 24 -111 13 -10 24 189 181 -12 21 -153 6 -22
15 198 209 -4 27 151 49 14 27 142 74 11 24 -139 106 -24
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Tetra(pentafluorophenyl)porphinate Copper (II) Page 12
27 -129 68 .15 8§ 113 93 4 5 458 416 22 22 -154 19 -19
11 205 230 -9 8 892 382 4 25 138 101 8
13 2 1 14 129 102 5 11 189 144 10
17 32 738 -4 14 146 187 -4 14 -186 1

227 204 12 20 185 56 10 17 1138 140 -6

3 1238 1231 5
619 850 -27 13 9 1 14 -23 1 6 1302 1289 9
11 804 599 3 9 789 801 -12
14 440 422 17 1 9 94 -9 1 254 254 ¢} 12 711 698 10
17 807 309 -1 4 223 242 -8 4 140 188 -14 15 701 682 14
20 -109 83 -18 7 177 153 7 7 204 152 16 18 318 361 -26
28 -1038 92 15 10 35 30 0 10 -156 2 .21 21 10 55 -2
286 139 124 2 13 -108 53 -12 18 -103 18 -8 24 199 155 11
168 57 109 -6 16 171 128 18 27 198 157 8
13 s 1 19 -83 80 -9 19 99 64 3
14.-15 1
1 -52 71 -11 13 10 1 14 -22 1
4 138 133 1 2 651 620 26
7 100 97 0 0 198 185 4 3 562 540 14 5 345 335 6
10 218 247 -14 3 118 160 -11 6 422 415 4 8 135 181 -25
13 209 155 20 86 154 102 12 9 334 311 11 11 271 254 8
16 250 269 -8 9 168 99 15 12 548 527 9 14 238 124 41
19 36 156 -21 12 87 86 0 15 3846 355 -6 17 -74 33 -6
22 189 98 19 15 87 116 -4 18 -189 72 -31 20 77 17 5
25 66 52 1 18 33 1 21 138 188 -10 23 -182 28 -28
26 100 40 ]
13 4 1 18 11 1 14 -21 1
14 -14 1
0 145 213 -30 2 -48 57 -4 2 -171 82 -37
3 199 257 -31 5 102 46 8 5 153 160 -1 1 971 952 18
8 324 318 3 8 -34 64 -4 8 23 94 -8 4 593 578 17
9 440 451 -7 11 160 130 6 11 198 156 13 7 3859 339 23
12 232 248 -8 14 104 0 8 14 161 57 25 10 3828 291 20
15 103 108 1 17 152 86 10 17 -387 94 -7 18 927 907 15
18 -75 13 5 20 -149 4 -16 16 1046 1040 4
21 278 215 19 13 12 1 19 383 368 8
24 151 174 -5 14 -20 1 22 201 196 1
1 236 239 -1 25 238 221 5
13 5 1 4 265 209 18 1 687 667 0 28 72 117 -5
T 148 38 15 4 830 819 8
2 290 805 -9 10 82 99 -2 7 527 484 29 14 -13 1
5 278 282 -2 18 137 7 13 10 3468 344 1
8 554 §75 -16 16 -128 5 -10 13 635 608 24 3 5453 529 13
11 182 182 0 16 221 220 0 6 -74 25 -8
14 3867 368 -1 13 13 1 19 104 180 -16 9 110 128 -5
17 149 182 -9 22 -143 78 -19 12 333 287 28
20 140 163 -5 0 190 270 -26 15 278 165 49
23 -156 27 -19 $ -157 39 .21 14 -19 1 18 804 356 -30
28 127 31 9 8 68 53 1 21 47 134 15
9 149 88 10 3 454 455 0 24 238 138 26
13 8 1 12 125 32 10 6 319 335 -10 27 -97 12 -7
9 50 63 -1
1 192 238 -19 14 -27 1 12 188 179 4 14 -12 1
4 542 513 21 15 -91 100 -17
7 114 4 14 2 187 172 3 18 -39 9 -1 2 1525 1532 -5
10 57 108 13 5 277 234 14 21 -148 15 -18 5 1428 1403 18
13 223 187 20 8 115 33 8 24 -104 137 -20 8 T14 894 23
186 307 289 12 11 -122 107 -18 11 464 454 8
19 98 82 4 14 -18 1 14 1354 1376 -14
22 98 49 5 14 -26 1 17 474 428 30
25 -81 11 -4 2 703 665 29 20 261 259 0
1 373 309 27 5 699 656 33 23 319 299 9
13 7 1 4 223 206 5 8 1784 762 16 26 231 207 7
7 848 325 7 11 598 579 14 29 62 88 -2
0 536 515 15 10 92 120 -4 14 351 356 -3
3 184 109 23 13 91 141 -8 17 127 238 -36 14 -11 1
6 521 544 -18 20 14 127 -12
9 244 280 -17 14 -25 1 28 198 159 8 1 415 419 -3
12 58 2 3 4 1168 1189 -15
15 117 54 10 3 224 209 4 14 -17 1 7 228 242 -8
18 198 149 12 [} 85 87 -2 10 581 583 -19
21 389 387 1 9 56 122 -9 1 563 552 8 13 275 291 -10
24 99 100 0 12 138 60 11 4 565 536 23 168 431 434 -1
15 51 4 1 7 698 661 27 19 299 336 -21
13 8 1 10 598 624 -27 22 139 120 4
14 -24 1 13 150 213 -23 256 119 173 -12
2 375 3486 1 16 -83 140 -27 28 111 143 -5
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Tetra{pentafluorophenyl)porphinato Copper(II) Page 13
14 .10 1 0 20 82 .10 6 411 407 3 14 9 1
3 756 782 -23 9 296 277 11
3 1315 1300 10 6 1668 1656 7 12 818 257 33 2 194 194 0
86 530 507 20 9 9868 922 35 15 702 697 5 5 293 384 .21
9 256 273 -15 12 1208 1208 2 18 461 492 -20 8 370 866 2
12 843 850 -5 15 455 476 -15 21 257 288 -11 11 219 222 -1
15 765 709 43 18~ 803 761 31 24 240 268 -8 14 111 52 7
18 727 695 24 21 436 403 20 27 276 219 16 17 178 107 14
21 481 446 22 24 324 340 -7 20 -45 107 -9
24 250 222 10 27 254 197 17 14 $ 1
27 -686 11 -3 14 10 1
14 -3 1 2 791 825 -28
14 -9 1 5 337 3859 -15 1 236 182 18
2 340 336 3 8 718 741 -18 4 429 419 5
2 400 420 -18 5 1498 1522 -15 11 460 488 -18 7 457 471 -7
5 279 225 35 8 -147 95 -45 14 748 758 -9 10 301 292 3
8 502 4869 28 11 120 58 14 17 329 330 0 13 345 304 17
11 178 109 25 14 384 342 27 20 -107 3 -9 16 91 112 -2
14 247 300 -32 17 180 177 1 23 -159 80 -24
17 24 146 -24 20 114 113 0 26 187 182 11 14 11 1
20 -50 24 -8 23 182 180 13
23 -132 78 -28 26 157 201 -11 14 4 1 0 171 224 -15
26 -92 19 -7 29 -1286 24 -11 3 105 48 8
29 -106 18 -8 1 570 572 2 6 225 254 -10
14 -2 1 4 993 965 20 9 182 164 4
14 -8 1 7 843 293 29 12 288 210 25
1 1544 1524 12 10 494 449 31 15 258 113 33
1 1524 1494 19 4 1836 1847 -8 13 5168 464 35
4 1488 1427 39 7 959 989 -24 16 538 518 22 14 12 )
7 1580 1602 -7 10 570 536 27 19 891 430 -19
10 849 869 .22 13 464 457 7 22 177 171 1 2 256 252 1
13 208 138 28 186 365 368 0 25 3835 252 28 5 384 340 19
186 620 587 28 19 474 458 12 8 349 309 18
19 598 591 5 22 534 494 25 14 5 1 11 340 281 22
22 203 190 4 25 412 843 32 14 194 1869 [§]
25 297 239 21 28 117 76 5 0 524 527 -2
28 250 168 22 3 627 614 9 14 13 1
14 -1 1 8 97 48 7
14 -7 1 9 -85 47 -10 1 115 110 0
0 524 541 -14 12 -25 72 -8 4 -84 14 -5
3 781 7718 7 3 -81 57 -14 15 133 89 9 7 9 5
6 1320 1302 12 6 389 296 62 18 161 115 9 10 189 156 7
9 90 56 7 9 288 317 -18 21 54 146 -13
12 63 171 -85 12 436 391 31 24 87 97 -1 14 14 1
15 387 891 -2 15 227 216 4
18 239 1985 19 18 219 160 21 14 6 1 0 238 254 -4
21 151 99 12 21 161 110 12 3 175 192 -4
24 223 137 23 24 401 365 17 2 1754 760 -5 6 227 178 13
27 -21 9 0 2T 142 96 7 5 701 706 -3
8 699 673 19 15 -28 1
14 -6 1 14 o 1 11 365 835 18
14 3853 3822 16 1 58 128 -9
2 844 856 -10 2 761 T4 -14 17 374 380 -3 4 207 112 19
5 1118 1144 -24 5 1816 1333 -14 20 470 444 13
8 1508 1498 8 8 417 385 32 23 177 194 -4 15 -27 1
11 367 345 22 11 1385 13986 -9
14 1378 1377 0 14 1161 11586 4 14 7 1 3 -32 80 -5
17 590 552 28 17 418 413 4 8 100 81 2
20 448 472 -18 20 306 278 19 1 154 138 4 9 236 221 4
23 349 308 20 23 298 286 8 4 386 384 0
26 107 84 3 26 128 129 0 7 802 304 -1 15 -26 1
29 190 147 9 10 184 181 0
14 1 1 13 28 120 -138 2 108 24 8
14 -5 1 16 139 187 -12 5 -109 64 -12
1 245 208 20 19 131 48 10 8 47 101 -5
1 402 410 -8 4 851 862 -9 22 -87 22 -5 11 238 118 28
4 912 870 35 7 483 499 .12 14 -83 73 -8
7 906 917 -9 10 688 877 9 14 8 1
10 768 8381 -59 13 339 301 22 15 -25 1
13 677 662 12 16 419 455 -28 0 385 352 7
16 353 312 25 19 -117 7 -13 3 558 569 -7 1 283 297 -5
19 232 221 4 22 116 154 -7 6 638 637 0 4 82 5
22 119 95 4 25 145 178 -7 9 574 578 -2 7 176 184 -2
25 100 124 -4 12 304 288 15 10 149 99 9
28 168 143 5 14 2 1 15 234 188 14 13 &8 41 4
18 203 181 15 18 62 48 1
14 -4 1 0 1369 1401 .21 21 149 183 -7

3 1163 1172 -6 15 -24 1
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Tetra{pentafluorophenyl)porphinato Copper(II) Page 14
20 -108 17 -9 4 1043 1040 2
3 205 154 14 23 81 538 0 1 953 948 5 7 258 244 5
6 212 215 0 26 147 162 -3 4 564 562 1 10 376 284 57
9 155 86 12 7 86 82 5 13 161 41 38
12 105 27 7 15 -16 1 10 538 508 38 16 284 287 8
15 -111 8 -9 13 193 228 -16 19 80 71 1
18 181 108 4 1 688 862 20 16 141 37 20 22 179 44 26
4 549 519 238 19 -66 116 -18 25 .28 81 -5
15 -28 1 7 107 21 13 22 102 389 8 28 41 18 0
10 155 122 9 25 -149 40 -19
2 415 400 8 13 221 182 15 28 -86 99 -12 15 -3 1
5§ 220 240 -7 186 469 487 -12
8 289 251 15 19 28 177 -29 15 -9 1 0 1265 1249 11
11 159 133 5 22 -176 10 -25 3 435 475 -34
14 194 182 3 25 .81 46 -8 3 584 592 -7 8 3899 402 -2
17 -178 117 -33 6 898 913 -12 9 1338 21
15 -15 1 9 212 243 -17 12 845 882 -13
15 -22 1 12 10 37 -1 15 120 155 -10
3 -94 15 -17 15 634 666 -26 18 101 69 5
I -60 20 -4 6 161 181 -12 18 202 200 0 21 317 298 9
4 149 104 10 g 380 410 -21 21 184 159 7 24 187 50 19
7 -80 5 -3 12 501 502 0 24 74 113 -8 27 189 22 24
10 334 3821 8 15 418 480 -46 27 83 91 -1
18 327 280 19 18 142 191 -15 15 -2 1
16 -147 866 -20 21 -109 6 -10 15 -8 1
19 -214 8 -85 24 .94 56 -9 2 222 147 34
27 88 92 ¢ 2 869 860 7 5 1991 1982 4
15 -21 1 5 161 128 14 8 966 948 13
15 -14 1 8 158 63 27 11 379 483 -38
3 477 480 -1 11 224 211 9 14 123 177 .24
8 280 250 14 2 438 449 -9 14 81 22 4 17 569 3569 0
9 98 128 -6 5 700 691 7 T 292 248 22 20 336 310 13
12 223 192 11 8 266 3803 -32 20 154 40 21 23 156 84 13
15 -76 108 -138 11 500 527 -21 23 14 131 -14 26 119 128 -1
18 -201 75 -387 14 520 502 12 28 -178 12 -25
21 90 128 -5 17 388 428 -25 29 245 181 17 15 -1 1
20 183 133 -186
15 -20 1 28 273 229 15 15 -7 1 1 424 411 9
26 -180 0 -24 4 708 729 -18
2 191 157 12 1 823 349 -21 7 429 388 29
5 147 89 14 15 -13 1 4 287 282 -10 10 -77 16 -7
8 79 62 2 7 835 875 -34 183 429 454 -17
11 288 278 5 1 604 587 15 10 133 121 3 18 70 101 -5
14 -59 87 -10 4 356 379 -17 13 82 43 8 19 112 54 9
17 128 152 -5 T 431 432 -1 16 248 268 -10 22 121 51 9
20 -174 16 -23 10 304 360 -38 19 380 343 21 25 59 75 -1
23 -107 11 -8 13 412 394 12 22 146 78 14
18 281 232 18 25 -113 19 -10 15 0o 1
15 -19 1 19 -.1586 14 -26 28 -100 100 -14
22 -101 29 -9 0 594 571 25
1 2869 289 -10 25 -110 47 -11 15 -6 1 3 712 17111 1
4 296 3832 -21 28 -85 14 -5 6 876 849 25
7 285 271 7 0 330 858 -28 9 230 215 10
10 171 204 .12 15 -12 1 3 -130 28 -28 12 47 31 1
13 -148 89 -29 6 954 945 7 15 104 85 8
186 -134 89 -25 3 887 3872 11 9 681 617 51 18 -84 3 .10
19 -118 31 -12 6 607 605 2 12 515 530 -16 21 185 172 5
22 28 107 -7 9 279 283 -3 15 341 322 12 24 75 43 4
12 189 1586 18 18 150 141 2 27 100 82 3
15 -18 1 15 187 178 5 21 -83 74 -12
18 -92 112 .22 24 -91 32 -7 15 1 1
3 599 541 42 21 214 199 5 27T -138 64 -3
8 432 446 -10 24 233 208 8 2 870 861 7
g 130 69 13 27 -68 105 -11 15 -5 1 5 463 441 16
12 183 220 -14 8 87 31 4
15 180 198 -8 15 -11 1 2 335 389 -8 11 280 290 -5
18  -387 24 -1 5 810 809 1 14 191 128 20
21 -91 27 -7 2 870 897 -23 8 128 35 19 17 249 218 13
24 127 105 3 5 620 630 -8 11 590 576 11 20 -100 23 -8
8 448 453 -3 14 436 385 35 23 -138 19 -15
15 -17 1 11 T7 47 4 51 124 -14 286 100 142 -6
14 337 3811 16 20 234 219 6
2 343 257 48 17 266 225 18 23 314 245 27 15 2 1
5 352 310 25 20 -135 19 -19 26 138 1 14
8 247 155 37 23 -128 60 .16 1 282 258 3
11 184 222 .15 26 -47 8 -1 15 -4 1 4 107 134 -7
14 -35 120 -1i8 7 615 805 7
17 -62 55 -6 15 -10 1 1 539 528 9 10 404 372 20
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Tetra(pentafluorophenyl)porphinato Copper(II Page 15

)
2
¢ Is1 128 8 18 -173 23 .24 5 520 498

13 307 287 10 15 g5 87 5 647 641 4 10 310 363 -34
19 13 42 93 -7
19 -109 77 -14 348 365 -10 16 179 227 -18
22 242 235 2 15 10 1 11 578 5086 41 19 124 118 1
25 -89 81 -10 14 361 858 3 22 223 225 0
2 126 138 -2 17 167 143 3 25 -142 41 -18
15 s 1 5 196 183 8 20 157 150 1
8 -146 114 -27 16 -14 1
0 3802 289 7 11 77 182 -15 16 -21 1
$ -82 111 -16 14 92 13 5 3 1140 1158 -13
6 104 204 -35 1 24 57 -2 6 363 366 -1
9 302 324 -12 15 11 1| 4 209 207 0 9 785 1768 17
12 150 113 10 7 289 321 -16 12 876 864 9
15 101 39 8 1 129 132 0 10 185 155 9 15 554 551 2
18 346 381 -16 4 108 69 4 13 84 107 -5 18 379 382 -1
21 109 38 7 7 119 53 8 16 -148 52 -19 21 281 276 1
24 123 50 8 10 -52 7 -2 19 -1938 18 -29 24 -76 173 -27
13 93 7 5 27 186 109 14
15 4 1 16 -20 1
15 12 1 16 -13 1
2 4186 401 10 3 574 587 5

5 283 292 -5 0 67 82 -1 6 611 581 21 2 580 560 0
8 103 149 -12 $§ -70 121 -14 9 638 615 14 5 33 133 -22
11 87 103 -3 6 177 1738 0 12 465 435 25 8 419 432 ~9
14 259 263 -1 9 239 143 23 15 328 302 10 11 619 627 -8

8 18 122 35 10 14 319 340 -12
20 87 23 5 15 13 1 21 180 144 8 17 -18 42 -2
5 20 221 255 -14

2 108 36 7 186 -19 ] 23 259 147 32
15 5 1 5 64 38 1 26 -114 26 -10
2 158 94 18
1 151 59 20 16 -28 1 5 T51 747 2 16 -12 1
4 142 175 -10 8 372 348 14
7 476 496 -14 2 402 3820 32 11 -97 84 -24 1 1137 1149 -8
10 241 2387 1 5 281 195 24 14 46 129 -13 4 1222 1254 -23
13 117 13 12 17 204 205 7 875 677 ~1
16 103 55 8 18 -27 ) 20 -174 20 -24 10 511 525 -15
19 170 184 -3 23 229 171 14 13 900 898 2
22 87 38 4 1 -68 10 -3 16 682 631 37
4 287 270 8 16 -18 I 19 276 242 15
15 8 1 7 -42 27 -1 22 423 374 24
10 -29 1 0 1 307 2387 35 25 238 179 15
0 94 23 8 4 302 248 28
3 231 248 -7 186 -28 1 7 758 793 -27 186 -11 1
6 -70 149 -28 10 6783 875 -1
9 240 251 -4 3 201 205 -1 13 333 3839 -3 3 647 628 17
12 277 260 7 8 93 151 -10 186 335 346 -5 8 45 14 2
15 -7 100 -8 9 213 208 2 19 229 248 -6 9 309 367 -40
18 141 99 10 12 169 157 2 22 272 222 168 12 552 551 0
21 -25 24 0 15 274 289 -7
16 -25 ] 186 -17 1 18 840 359 -10
15 7 1 21 -50 41 -4
2 242 293 .19 3 54 123 -14 24 236 161 21
2 157 137 5 5 135 69 10 6 514 533 -14 27 -84 97 -11
5 -83 55 -10 8 77 48 2 9 605 641 -37
8 85 75 -1 11 96 78 2 12 428 440 -8 18 -10 1
11 85 21 3 14 128 83 8 15 42 42 0
14 -153 29 -20 18 160 47 19 2 1328 1347 -186
17 -129 45 -14 16 -24 1 21 115 123 -1 5 1214 1234 -14
20 252 206 13 24 29 72 -3 8 46 48 0
1 344 353 -4 11 1086 1038 -2
15 8 1 4 394 362 15 16 -16 1 14 474 448 18
7 341 293 20 17 751 7883 -9
1 353 369 -8 10 388 3871 7 2 793 780 13 20 353 358 -3
4 128 72 9 13 42 38 0 5 938 909 25 23 243 254 -4
7 120 136 -3 16 241 187 21 8 623 625 -2 26 227 198 8
10 123 203 .20 11 514 499 10
13 158 116 8 16 -23 1 14 479 494 -10 16 -9 1
16 - 147 51 -19 17 5§55 582 -18
19 -63 9 -4 3 254 247 2 20 293 298 -2 1 73 105 -8
] §5 115 -9 23 242 166 21 4 385 402 -14
15 9 1 9 -82 39 -6 26 116 115 0 7 1074 1080 -4
12 108 38 8 10 226 282 -31
0 197 184 3 15 24 54 -2 16 -15 1 18 218 286 -8
3 107 72 5 18 -174 90 -28 18 512 500 8
6 -30 76 -5 1 628 642 -11 19 208 188 8
9 123 27 11 186 -22 ] 4 270 294 -15 22 160 48 19
12 104 19 7 7 824 338 -9 25 72 46 2
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Tetra{pentafluorophenyl)porphinato Copper(II) Page
28 177 80 15 0 131 15 21 21 470 401 31 17 -26 1
3 137 10 238
16 -8 1} 6 409 381 19 16 5 1 1 162 60
9 693 720 -21 4 -81 52
8 1801 1295 4 12 168 290 .57 2 462 442 12 7 -152 5
6 489 478 9 15 794 764 29 5 256 286 -14 10 118 114
9 897 907 -8 18 560 5387 15 8 375 873 1 13 48 91
12 118 134 -8 21 521 458 36 11 186 129 16
15 618 606 9 24 3812 280 19 14 117 7 17 -25 1
18 559 558 0 27 94 48 4 17 112 9
21 420 398 12 20 247 208 11 3 -109 74
24 165 198 -8 16 -1 1 [} 8 128
27 218 208 4 18 8 1 9 202 201
2 1120 1151 -22 12 63 21
16 -7 1 5 145 254 -49 1 590 577 8 15 122 16
8 642 674 -24 4 348 3857 -4 .
2 64 166 -38 11 -1689 29 -34 7 179 128 14 17 -24 1
5 103 167 -23 14 478 502 .18 10 402 328 37
8 533 565 -27 17 279 2686 8 13 207 230 -7 2 105 82
11 508 531 -19 20 76 49 2 16 133 157 -5 5 115 3
14 551 579 -21 23 184 141 10 19 195 172 7 8 205 197
17 38 19 1 28 98 42 5 11 141 48
20 303 276 13 18 7 1 i4 162 170
23 19 158 -20 18 0 1 17 110 110
26 -145 4 -16 0 872 367 2
1 838 801 37 3 208 177 8 17 -23 1
18 -6 1 4 547 5386 11 8 190 151 11
7 924 904 18 9 -79 9% .12 1 166 164
1 588 6le -27 10 161 179 -9 12 -88 25 -6 4 200 240
4 1226 1223 2 13 486 488 30 15 -74 52 -6 7 189 231
7 919 817 77 16 437 415 21 18 -100 31 -8 10 247 225
10 983 963 15 19 208 240 -15 18 172 178
13 386 3876 -9 22 3821 302 10 16 8 1 16 -151 0
18 371 351 12 25 57 188 -15
19 451 409 28 2 473 465 4 17 -22 1
22 400 396 1 16 1 1 53 448 423 13
25 -116 143 -286 8 347 321 11 8 194 1968
28 232 152 19 0 259 265 -3 11 187 207 -5 8 30 72
3 51 107 -10 14 141 145 0 9 56 99
16 -5 1 6 149 165 -5 17 -33 42 -2 12 202 188
9 1486 93 13 15 101 102
0 563 801 -34 12 228 247 -9 18 g 1 18 -132 55
3 768 1715 43 15 553 534 12
[{] 75 10 7 18 286 267 0 1 135 129 1 17 -21 1
9 1656 1674 -10 21 -91 46 -8 4 261 221 13
12 439 410 19 24 -138 27 -14 7 210 198 3 2 295 283
15 -56 119 -19 16 114 45 8 5 201 211
18 287 281 12 18 2 1 18 -128 16 -12 8 105 98
21 241 183 21 11 -78 58
24 116 70 8 2 228 249 -10 16 10 1 14 142 152
27 -61 80 -3 5 -148 46 -29 17 -182 18
8 854 389 g 0 430 401 14 20 101 117
16 -4 1 11 656 663 -4 3 470 451 10
14 332 327 2 6 408 408 0 17 -20 1
2 1043 1052 -8 17 527 5§05 18 g9 365 306 23
5 1033 1011 16 20 328 322 2 12 114 44 7 1 374 401
8 1802 1806 -2 28 251 286 4 4 1862 168
11 1319 1331 -7 16 11 1 7 -91 20
14 421 426 -4 16 3 1 10 242 268
17 284 221 19 2 161 221 .16 18 124 187
20 3874 306 34 1 182 149 11 5 190 185 1 18 62 71
28 897 852 21 4 -11 154 .26 8 222 109 24 19 -105 25
26 166 189 -5 7 186 210 -26 22 127 20
10 97 40 8 16 12 1
16 -3 1 18 356 331 13 17 -19 1

16 141 112 6 1 43 153 -14

1 162 182 10 19 128 133 0 4 276 3086 -10 8 298 331
4 177 8 38 22 149 125 4 6 115 77
7 555 502 40 17 -28 1 9 3807 3832
10 485 484 0 16 4 1 12 -77 38
13 291 340 -28 3 220 118 22 15 -159 26
16 -54 15 -3 0 870 8786 -4 18 -61 95
19 138 51 15 3 548 537 7 17 -27 1 21 -152 39
22 280 1235 16 86 194 199 -2
25 220 216 1 9 367 327 22 2 -90 19 -6 17 -18 1
12 3875 416 -24 5 138 83 8
16 -2 1 15 311 281 12 8 157 113 8 2 285 279

18 274 222 24 5 222 247

+
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Tetra(pentafluorophenyl)porphinato Copper (1)

8 3810 314 -1 202 246 -24 18 250 238
11 154 142 3 789 758 25 19 -78 7
14 -173 23 -381 687 727 -88 22 128 57

1
#
17 170 208 -9 10 171 246 -34 25 100 89
20 208 250 -13 13 85 125 -9
23 245 152 23 16 174 45 28 17 -4 1
19 111 79 5
17 -17 1 22 -80 2 -5 0 -58 25
25 -24 56 -2 3 290 295
1 722 789 -17 6 698 879
4 208 228 -12 17 -10 1 9 496 487
7 69 51 12 -114 97
10 69 14 1206 1212 -4 -67 138

15
518 550 -30 18 240 270
351 416 -48 21 -97 96
480 463 -33 24 208 140

3
5
18 214 213 0
16 360 371 -8
19 178 177 a

4

N BT O RS
£
'S
(24

1

22 96 122 - 1 390 34
18 -157 10 -28 17 -3 1

17 -16 1 2 39 109 -8
2 125 122 0 2 316 249
3 671 692 -17 2 190 46 22 5 705 @680
6 653 663 -7 8 174 264
9 -48 144 -3¢ 17 -9 1 11 233 281
12 109 85 4 14 125 205
16 323 300 11 2 123 110 3 17 80 70
18 237 198 13 5 698 708 -4 20 188 108
21 157 98 11 8 421 3894 19 23 119 9
24 -140 28 -15 11 828 831 -4 26 141 85

14 264 263 0
17 -15 1 17 256 215 17 17 -2 1

20 247 218 11
2 824 848 -17 28 131 170 -9 1 1259 1279
5 304 343 -24 26 174 107 12 4 387 338
8 -158 71 -38 7 236 211
11 -182 18 -40 17 -8 1 10 143 198
14 389 412 -14 13 35 130
17 298 296 0 1 347 390 -32 16 223 221
20 -75 23 -5 4 466 510 -387 19 294 247
28 -175 7 -24 7 581 583 -1 22 245 188
26 -128 838 -16 10 188 191 -1 25 148 59

13 -85 81 -17
17 -14 | 16 208 217 -5 17 -1 1

19 233 202 11
1 105 99 1 22 36 55 -1 0 494 507
4 -84 70 -15 25 139 42 12 3 291 248
7 238 258 -18 86 367 411
10 382 398 -14 17 -7 1 g 273 326
13 83 140 -13 12 -46 130
16 141 63 15 0 219 243 -13 15 78 84
19 -59 98 -12 8§ 236 275 -23 18 -80 14
22 234 164 19 6 187 257 -45 21 182 54
25 50 71 -1 9 389 398 -19 24 80 129

12 92 183 -27
17 -13 1 15 284 254 15 17 o 1

18 221 214 3
3 500 517 -14 21 156 81 14 2 570 600
6 583 598 -12 24 126 120 0 5 124 124
9 -80 130 -27 27 -96 84 -9 8 -9 122
12 3811 845 -21 11 385 374
15 68 15 4 17 -8 1 14 -70 668
18 -27 49 -3 17 62 145
21 -58 11 -2 2 894 874 15 20 256 239
24 -187 5 .27 5 26 34 0 23 33 78

8 1081 1128 -85
17 <12 1 11 -89 84 - -17 17 11

14 193 224 .18
2 285 232 30 17 -48 57 -5 1 108 31
5 128 217 -38 20 -88 12 -7 4 61 151
8 -118 95 -28 23 -164 7 -22 7 -108 87
11 600 806 -8 26 178 88 17 10 224 177
14 -116 89 -24 13 131 125
17 -151 45 -28 7 -5 1 16 116 44
20 164 180 -4 19 119 1086
23 188 140 11 84 58 4 22 -197 26

26 142 150 -1 578 579 -2

17 -11 1 143 208 -24

1
4
g 486 484 16 17 2 1
3 343 399 -85 0 -81 108

[ et ol
00 TR O OB Lo

B bt bt
O = e OO TN

B 1
Pt e et €2 H

[ X
QOO0

o

[ )
bt et
THIONLO

RO B =
OO
=]
- 0O TN

.
154



163

Tetra(pentafluorophenyl)porphinato Copper(II) Page 18
18 -19 1 21 180 214 -10
17 11 1 3 820 861 -33 24 163 163 0
1 108 222 .38 8 470 465 3
0 95 58 3 4 670 662 ] 9 825 783 31 18 -5 1
3 -49 8 -1 7 154 100 13 12 610 603 ki
10 47 66 -3 15 402 394 4 2 561 582 -1
18 -28 1 13 -115 108 -24 18 349 302 24 5 232 148 33
16 71 183 -10 21 401 417 -8 8 137 188 0
1 878 3819 21 19 40 96 -5 24 268 250 5 11 272 281 5
4 157 138 3 22 162 23 17 14 -131 58 -21
18 -11 |} 17 104 68 5
18 -27 1 18 -18 1 20 68 115 -7
2 523 534 -8 23 -129 41 -14
3 860 120 -7 3 4388 403 31 5 3848 4286 -57 26 46 48 0
[} 17 3 0 6 509 521 -10 8 215 265 -25
9 118 69 5 9 561 5862 -2 11 172 227 -22 18 -4 1
12 277 285 5 14 404 414 -7
18 -26 1 15 299 291 3 17 96 107 -2 1 1410 1380 19
18 440 428 7 20 80 100 -5 4 1436 1403 20
2 3815 228 30 21 392 338 23 23 130 57 10 7 725 718 5
5 113 128 -2 26 80 14 5 10 551 576 -18
8 388 299 34 18 -17 1 13 370 374 -2
11 294 190 31 18 -10 1 16 368 361 5
2 -62 18 -4 19 232 239 -2
18 -25 1 5 438 426 4 1 1162 1150 8 22 33%9 303 14
8 527 517 7 4 852 284 41 25 204 173 7
1 -56 95 -9 11 86 131 -10 7 707 785 -23
4 -99 59 -10 14 -142 869 -25 10 445 389 38 18 -3 1
7 -T7 39 -5 17 82 98 -4 13 882 868 13
10 81 27 4 20 125 28 11 16 419 444 -186 0 540 489 37
13 123 30 9 23 -114 6 -9 19 332 309 11 3 274 158 48
22 2338 201 9 6 170 128 13
18 -24 1 18 -16 1 25 247 185 17 9 88 187 -11
12 60 148 -18
3 817 3823 -2 1 783 790 -5 18 -9 1 15 105 197 -25
6 228 226 ] 4 10685 1055 7 18 -128 g -14
9 135 151 -3 7 745 727 13 3 230 164 28 21 258 231 9
12 170 208 -8 10 627 618 8 6 495 448 33 24 -76 76 -8
15 -108 110 -24 18 823 332 -4 9 5186 539 -17
16 3822 338 -5 12 -134 59 -23 18 -2 1
18 -23 1 19 331 300 12 15 251 215 15
22 148 79 10 18 47 48 0 2 927 918 7
2 133 36 13 21 132 143 -2 5 778 810 -25
5 -155 20 -21 18 -15 1 24 45 59 -1 8 280 277 1
8 -138 1 -14 11 228 224 1
11 -98 21 -7 3 -117 86 -25 18 -8 1 14 448 468 -1l
14 -108 31 -138 6 -114 42 -17 17 215 208 5
17 125 49 9 9 330 297 18 2 966 935 24 20 385 343 19
12 253 243 4 5 581 515 12 28 121 1786 -11
18 -22 1 15 228 255 -14 8 222 179 18
18 -39 73 -5 11 48 171 -29 18 -1 1
1 547 572 -17 21 28T 247 14 14 358 362 -3
4 505 498 4 24 61 53 0 17 569 565 3 1 306 294 8
7 349 328 10 20 279 275 1 4 407 425 -11
10 292 254 15 18 -14 1 28 127 138 -1 K 61 194 -34
13 50 162 -28 26 208 174 8 10 117 230 -38
186 124 131 -1 2 789 760 22 13 290 827 -18
19 -111 89 -11 5 -158 59 -35 18 -7 1 16 207 289 .11
& 319 320 0 19 268 178 28
18 -21 1 11 889 845 -5 1 727 712 12 22 143 1 14
14 563 528 24 4 185 139 -1
3 145 103 9 17 231 201 11 7 167 280 -54 18 o 1
6 289 265 1 20 281 258 9 10 74 119 -9
9 280 258 2 23 199 178 ¢} 13 -173 11 -33 0 761 767 -5
12 -938 53 -18 16 111 119 -1 3 501 503 2
15 -138 94 -22 18 -13 1 19 299 317 -8 6 261 309 -85
18 -158 8§ -19 22 27 54 -1 9 615 608 7
1 427 430 -1 25 -131 4 -12 12 401 392 7
18 -20 1 4 -88 97 -20 15 158 159 -2
7 838 383 -29 18 -6 1 18 255 231 14
2 532 489 28 10 687 673 10 21 154 169 -4
5 585 551 10 13 412 404 5 0 665 674 -7
8 527 470 36 16 -104 117 -25 3 551 570 -15 18 11
11 424 431 -6 19 151 133 4 8 942 899 32
14 178 178 1 22 180 152 ] 9 538 547 -8 2 242 240 1
17 60 120 -8 25 -96 44 -8 12 459 482 -15 5 -111 21 -13
20 179 124 11 15 281 270 7 8 428 441 -10
18 -12 1 18 444 431 7 11 202 1862 13
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Tetra(pentafluorophenyl)porphinato Copper(II) Page 19
14 106 15 9 7 55 105 -8 12 -57 2 -3
17 79 97 -2 1 160 a7 10 10 369 387 1 15 -28 9 0
20 204 92 22 4 145 45 12 13 94 938 0 18 145 10 17

7 -77 105 -11 16 138 87 8 21 -118 85 .13
18 2 1 19 353 292 24 24 118 96 3
19 -26 |1 22 239 184 14

1 498 460 24 . 19 -10 1

4 130 70 11 -48 71 -5 19 -17 ]

7 587 5380 4 6 -41 75 -5 2 173 271 -48
10 824 804 138 g -63 65 -5 3 156 102 14 5 835 854 -14
13 467 468 0 6 121 88 ki 8 -151 48 -29
186 159 155 0 19 -25 1 9 108 102 1 11 177 277 -44
19 341 327 7 12 -106 110 -23 14 56 42 1

2 191 203 -3 15 -74 4 -4 17 -89 24 -2
18 3 1 5 207 223 -5 18 173 194 -5 20 170 154 4
8 125 130 0 21 122 21 10 28 -27 57 -3

0 530 522 5 11 229 142 21

3 146 112 8 14 1538 22 15 19 -18 1 19 -9 1

86 -58 39 -4

9 391 374 9 19 -24 1 2 481 469 8 1 288 287 -29
12 225 159 19 5 585 555 14 4 882 401 -18
15 -1384 -14 1 262 222 13 8 43 112 -11 7 -168 71 -37
18 223 118 24 4 236 227 2 11 -181 6l 31 10 94 175 -22

7 -97 48 -9 14 196 197 0 13 -145 8 -22
18 4 1 10 1186 28 9 17 -76 104 -14 18 177 163 4
13 151 25 15 20 -70 1 -3 19 41 58 -1

2 559 572 -8 23 -104 11 -7 22 -50 35 -2

5 108 78 4 19 .23 1 25 80 18 4

8 391 3486 21 19 -15 1
11 448 437 6 3 207 221 -4 19 -8 1
14 221 211 3 6 -117 68 -15 1 235 256 -10
17 229 219 2 9 -121 17 -12 4 297 331 -20 0 222 201 9

12 138 135 [¢] 7 404 409 -3 3 -107 143 -38
18 5 1 15 -38 90 -8 10 241 281 -19 6 140 230 -35
13 -138 26 -20 9 220 244 -10

1 194 193 0 19 -22 1 16 106 73 5 12 198 235 -14

4 90 24 8 19 -92 42 -8 15 127 109 5

7 <70 29 -4 2 149 105 9 22 136 84 8 18 108 98 2
10 173 176 0 5 60 160 18 21 -113 2 -10
13 166 175 -2 8 197 151 12 19 «14 1 24 -54 27 -2
16 111 74 4 11 140 73 11

14 -94 23 -7 3 892 429 -25 19 -7 1
18 8 1 17 108 70 3 6 -1386 76 -28
9 188 118 21 2 498 487 8

0 489 446 23 19 -21 1 12 311 288 16 5 -72 109 -19

3 383 310 238 15 77 89 -13 8 404 434 -19

8 399 372 12 1 350 311 19 18 -87 77 -11 11 -114 63 -18

9 215 153 18 4 376 387 -8 21 -42 88 -7 14 139 242 -38
12 2869 212 18 7 34 63 -2 24 100 33 (] 17 169 172 0
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Appendix 3. Supplimentary Material for
the X-ray Crystal Structure Determination of CuTFPPClg.

Figure A3.1. ORTEP diagram for CuTFPPCIg (50% probability ellipsoids) and
numbering scheme for macrocycle.
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Table A3.1. Crystal and Intensity Collection Data for CaTFPPClg.

Formula: CuCy44ClgN4F20 * CH,Clp Formula Weight: 1396.58
Crystal Color: dark red Habit: prismatic

Crystal Size: 0.33 x 0.52 x 0.63 mm

Crystal System: triclinic Space Group: P1
a=11.794(5) A o = 87.51(5)
b=14.492(4) A B = 73.48(5)
c=14.73112) A ¥ = 78.40(3)

V =2364(3) A3 Z=2

D= 1.96 gcm-3

MoKa: Radiation A=0.71073 A
p=11.5cm! T=294K

Enraf-Nonius Cad-4 diffractometer B - 20 scan

Transmission coeff. = range for data collection: 1-25°

th=14,tk =17, 1= 17

Number of reflections measured: 16705

Number of independent reflections: 8290

Goodness of fit for merging data: 1.11

R =0.052 on F for 7734 reflections with F2 >0

R =0.052 on F with F2 > 30(F2 )

wR = 0.014 on F2 for 8290 reflections

Final goodness of fit: 1.78 for 582 parameters and 8290 reflections
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Table A3.2. Final Refined Heavy Atom Parameters x 104 for CaTFPPClg.

z,y,z and Uge® % 104
Atom T Y z Ueg or B
Cu 2201(.4) 4601(.3) 8305(.3) 284(1)

Cll  1502(1) 3108(1)  4943(1)  502(3)

)
Cl2  1485(1) 5302(1)  4548(1)  458(2)

Cl3  3138(1) 8111(1)  6452(1)  504(3)

Cl5 840(1) 6347(1) 12058(1)  578(3)
Clé 844(1) 4147(1) 12421(1)  512(3)

Cl7  3341(1) 8481

(
(
(
(
Cl4  3000(1) 8401(1) 8604(1)  624(3)
(
(
( 9803(1)  603(4)
(

)
Cl8  3747(1)  593(1)  7574(1)  620(4)

N1 2238(3) 4426(2) 6950(2)  2.3(1)«
N2  2233(3) 5969(2)  8080(2)  2.3(1)«
N3 1922(3) 4798(2)  9700(2)  2.4(1)«
N4 2361(3) 3210(2) 8506(2)  2.3(1)x
Cl  2172(3) 3605(2) 6552(3)  2.3(1)«
C2  1868(3) 3822(3) 5671(3)  2.5(1)*
C3  1853(3) 4743(3)  5508(3)  2.5(1)x
C4  2118(3) 5126(3) 6307(3)  2.4(1)«
C5  2308(3) 6032(3)  6380(3)  2.3(1)+
C6  2432(3) 6398(3)  7206(3)  2.3(1)=

C7  2727(3) 7301(3)  7300(3)  2.6(1)«



Atom

C8

C9

C10
C11
C12
C13
Ci4
C15
C16
C17
C18
C19
C20
C21
C22
F22
C23
F23
C24
F24
C25

F25

z

2674(3)
2332(3)
2041(3)
1740(3)
1328(4)
1325(3)
1753(3)
2087(3)
2457(3)
2932(4)
3084(4)
2660(3)
2467(3)
2368(3)
1373(4)

327(2)
1391(6)

398(4)
2440(7)
2471(5)
3458(6)

4501(4)

7421(3)
6592(3)
6473(3)
5650(3)
5522(3)
4599(3)
4130(3)
3161(3)
2743(3)
1751(3)
1635(3)
2544(3)
2710(3)
6654(3)
7286(3)
7326(2)
7873(3)
8477(2)
7813(4)
8389(3)
7201(4)

7160(3)

8211(3)
8719(3)
9698(3)
10150(3)
11160(3)
11310(3)
10393(3)
10227(3)
9331(3)
9100(3)
8165(3)
7801(3)
6907(3)
5532(3)
5455(3)
6132(2)
4692(4)
4642(3)
3985(4)
3234(3)
4029(3)

3338(2)

458(11)
592(7)
651(14)
1041(11)
777(18)
1272(14)
682(17)

1140(15)



Atom z y z Ueggor B

C26  3425(5) 6610(3) 4803(3)  492(12)
F26  4423(3) 6016(2) 4850(2) 731(9)
C31  2205(4) 7224(3) 10290(3)  3.1(1) *
C32  3285(5) 7155(3) 10480(3)  524(12)
F32  4153(3) 6390(2) 10180(2) 709(8)
C33  3553(6) 7860(4) 10938(3) 671(15)
F33  4629(4) 7762(3) 11104(3) 1064(12)
C34  2710(8) 8667(4) 11204(4) 773(19)
F34  2965(4) 9375(2) 11613(2) 1116(13)
C35  1596(7) 8747(3) 11064(3)  709(19)
F35  764(4) 9541(2) 11320(3) 1129(14)
C36  1342(5) 8031(3) 10617(3) 557(13)
F36  257(3) 8127(2) 10478(2)  792(9)
C41  2076(3) 2529(3) 11066(3)  2.7(1) *
C42  1113(4) 2106(3) 11482(3)  420(10)
F42  158(3) 2278(2) 11148(2) 670(8)
C43  1096(5) 1516(3) 12244(3) 559(14)
F43  142(3) 1129(2) 12622(2) 882(10)
C44  2062(6) 1356(4) 12610(3) 689(17)
F44  2039(4) 791(3) 13361(2) 1153(14)
C45  3026(5) 1755(4) 12230(4) 654(14)

F45  3967(4) 1587(3) 12585(3) 1169(13)



Atom

C46

CS1
ClS1
Cls2

Ueg = 3 325 2;[Uss(a;

T

3029(4)
4000(3)
2593(3)
3594(4)
4449(2)
3734(4)
4724(3)
2877(4)
3029(3)
1864(4)
1018(3)
1733(4)
734(2)
4144(11)
4351(2)

4720(4)

2341(3)
2726(2)
1880(3)
1634(3)
2148(2)
868(3)
641(2)
329(3)
—439(2)
554(3)
25(2)
1327(3)
1551(2)
4448(10)
3873(3)

5382(3)

a5 (@ - &)

* Isotropic displacement parameter, B

176

z Ugor B

11454(3)  490(11)
11070(2)  759(9)
6289(3)  2.4(1) =
5518(3)  345(9)
5311(2)  538(6)
4957(3)  407(10)
4216(2)  627(8)
5155(3)  451(11)
4622(2)  729(9)
5904(3)  455(11)
6088(2)  717(8)
6462(3)  393(10)
7189(2)  631(7)
2258(10) 2054(50)
3268(3)  2286(15)

2089(4)  2479(19)



Distance(A)
Cu -N1  2.010(3)
Cu -N2  2.003(3)
Cu -N3  2.011(3)
Cu -N4  2.003(3)
Cli -C2  1.717(4)
Cl2 -C3  1.719(4)
Cl3 -C7  1.712(4)
Cl4 -C8  1.707(4)
Cls -C12  1.714(4)
Cls -C13  1.719(4)
Cl7 -C17  1.713(4)
Cl8 -C18  1.704(4)
N1 -C1  1.374(5)
N1 -C4  1.371(5)
N2 -C6  1.385(5)
N2 -C9  1.373(5)
N3 -C11 1.375(5)
N3 -Cl4 1.376(5)
N4 -C16 1.387(5)
N4 -C19  1.371(5)
Cl -C2  1.448(5)
Cl -C20 1.394(5)
C2 -C3  1.342(5)
C3 -C4  1.459(5)
C4 -C5  1.388(5)
Cs -C6  1.405(5)
C5 -C21 1.502(5)
C6 -C7  1.441(5)
C7 -C8  1.343(5)
C8 -C9  1.453(5)
C9 -C10 1.395(5)
C10 -C11  1.400(5)
C10 -C31  1.500(6)
Cl1-C12  1.444(6)
C12-C13  1.347(6)
C13-Cl4  1.447(5)
Cl4-C15 1.393(5)
C15-C16  1.392(5)
C15-C41l  1.504(5)
C16 -C17  1.451(5)
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Table A3.3. Complete Distances and Angles for CaTFPPClg.

Distance(A)
C17-C18  1.350(6)
C18-C19  1.449(5)
C19-C20 1.401(5)
C20 -C51  1.498(5)
C21-C22  1.365(6)
C21-C26 1.386(6)
C22-F22  1.340(5)
C22-C23  1.378(7)
C23-F23  1.332(7)
C23-C2¢4  1.362(9)
C24-F24 1.354(8)
C24-C25 1.358(9)
C25-F25 1.348(7)
C25-C26  1.392(8)
C26 -F26  1.329(6)
C31-C32 1.363(6)
C31-C36 1.387(7)
C32-F32 1.342(6)
C32-C33 1.383(8)
C33-F33 1.338(7)
C33-C34 1.364(9)
C34 -F34 1.336(8)
C34 -C35 1.368(9)
C35-F35 1.342(7)
C35-C36 1.379(8)
C36 -F36  1.332(6)
C41-C42  1.376(6)
C41-C46  1.376(6)
C42 -F42  1.329(5)
C42 -C43  1.380(7)
C43 -F43  1.326(6)
C43-C44  1.369(8)
C44 -F44  1.345(7)
Ca4-C45  1.347(8)
Ca5-F45  1.332(7)
C45-C46  1.393(7)
C46 -F46  1.344(6)
C51-C52  1.383(5)
C51-C36  1.377(6)
C52-F52  1.331(5)
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Distance(A) Angle(®)
C52 -C53  1.368(6) N2 -Cu-N1  90.3(1)
C53 -F53  1.346(5) N3 -Cu-N1  172.3(1)
C53 -C54  1.360(6) N4 -Cu-N1  90.5(1)
C54 -F54  1.342(5) N3 -Cu-N2  90.4(1)
C54 -C55  1.370(6) N4 -Cu-N2  173.7(1)
C55 -F55  1.340(5) N4 -Cu-N3  89.7(1)
C55 -C56  1.376(6) Cl -N1-Cu  125.6(2)
C56 -F56  1.341(5) C4 -N1-Cu  126.3(2)

CS1 -CIS1  1.728(15) C4 -N1-Cl1  107.1(3)
CS1 -CIS2  1.613(15) Cé -N2-Cu  125.5(2)
C9 -N2-Cu  125.7(2)
C9 -N2-C6  107.6(3)
C11 -N3 -Cu  125.9(2)
C14-N3 -Cu  126.7(2)
C14 -N3 -C11  107.1(3)
C16 ~-N4 -Cu  126.1(2)
C19 -N4 -Cu  125.1(2)
C19 -N4 -C16  107.5(3)
C2 -C1-N1  108.9(3)
C20 -C1 -N1  124.5(3)
C20 -C1 -C2  126.4(3)
Cl1 ~C2-Cl1  129.5(3)
C3 -C2-Cl1  122.7(3)
C3 -C2-Cl1  107.7(3)
C2 -C3-Cl2 122.9(3)
C4 -C3 -Cl2  130.0(3)
C4 -C3-C2  107.0(3)
C3 -C4-N1  108.9(3)
C5 -C4-N1  125.1(3)
C5 -C4-C3  125.8(3)
C6 -C5-C4  123.5(3)
C21-C5 -C4  118.1(3)
C21-C5 -C6  118.4(3)
Cs -C6 -N2  125.6(3)
C7 -C6 -N2  108.4(3)
C7T -C6 -C5  125.9(3)
Cé -C7-Cl3  129.6(3)
C8 -C7-Cl3  122.4(3)
C8 -C7-C6  107.9(3)
Cr -C8 -Cl4  122.1(3)



Angle(®)
C9 -C8 -Cl4 130.3(3)
C9 -C8 -CT  107.5(3)
C8 —C9 -N2- 108.4(3)
C10-C9 -N2  125.0(3)
Ci0-C9 -C8  126.3(3)
C11 -C10 -C9  124.0(4)
C31-C10 ~C9  117.9(3)
C31-C10 -C11  117.7(3)
C10-C11 -N3  124.7(3)
C12-C11 -N3  108.8(3)
C12-C11 -C10 126.1(4)
C11-C12-Cl5 129.4(3)
C13-C12-Cl5  122.9(3)
C13-C12-Cl1 107.6(3)
C12-C13 -Cl6  122.8(3)
C14-C13 -Cl6  130.0(3)
C14-C13 -C12 107.2(3)
C13-C14 -N3  108.8(3)
C15-C14 -N3  124.6(3)
C15-C14 -C13  126.1(3)
C16-C15 -C14 123.9(3)
C41 -C15 -C14  118.1(3)
C41 -C15 -C16  118.0(3)
C15-C16 -N4  124.8(3)
C17-C16 -N4  108.3(3)
Ci7-C16 -C15 126.8(3)
C16 -C17 -Cl17  129.6(3)
C18 -C17 -Cl7  122.7(3)
C18 -C17 -C16 107.6(3)
C17 -C18 -Cl8  123.2(3)
C19 -C18 -Cl8  129.3(3)
C19 -C18 -C17  107.4(3)
C18 -C19 -N4  108.9(3)
C20-C19 -N4  124.8(3)
C20 -C19 -C18 126.0(3)
C19-C20 -C1  123.8(3)
C51-C20 -C1  117.7(3)
C51-C20 -C19  118.5(3)
C22 -C21 -C5  120.6(4)
C26 -C21 -C5  121.7(4)
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Angle(®)
C26 -C21 —C22  117.7(4)
F22 -C22 -C21  119.3(4)
€23 -C22 -C21  122.5(4)
C23 -C22 -F22  118.3(4)
F23 -C23 -C22  120.6(5)
C24 -C23 -C22 118.6(5)
C24 -C23 -F23  120.8(5)
F24 -C24 -C23  119.2(6)
C25-C24 -C23  121.3(6)
C25-C2¢ -F24  119.5(6)
F25 -C25 -C24 121.0(5)
C26 -C25 -C24  119.4(5)
C26 -C25 -F25 119.6(5)
C25-C26 -C21  120.5(4)
F26 -C26 -C21  120.1(4)
F26 -C26 -C25 119.4(4)
C32 -C31 -C10  119.2(4)
C36 -C31 -C10  123.8(4)
C36 -C31 -C32  116.8(4)
F32 -C32 -C31  119.4(4)
C33 -C32 -C31  122.9(5)
C33 -C32 -F32  117.7(5)
F33 -C33 -C32  120.7(5)
C34 -C33 -C32  118.9(6)
C34 -C33 -F33  120.4(6)
F34 -C34 -C33  120.1(6)
C35 -C34 -C33  120.0(86)
C35-C34 -F34 119.9(6)
F35 -C35 -C34  120.3(5)
C36 -C35 -C34  120.1(5)
C36 -C35 -F35 119.5(5)
C35-C36 -C31  121.1(5)
F36 -C36 -C31  119.7(4)
F36 -C36 -C35  119.2(5)
C42 -C41 -C15  121.6(3)
C46 -C41 -C15  121.8(4)
C46 ~C41 -C42 116.6(4)
F42 -C42 -C41 119.1(4)
C43 -C42 -C41  122.3(4)
C43 -C42 -F42  118.6(4)




F43
C44
C44
F44
C45
C45
F45
C46
C46
C45
F46
F46
C52
C56
Cs56
F52
Cs53
Cs3
F53
C54
C54
Fs54
Cs5
Cs5
F55
C56
Cs6
Cs5
F56
F56
Cl1S2
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Angle(°)
~C43 -C42  119.9(4)
~C43 -C42  118.9(5)
-C43 -F43  121.1(5)
~C44 -C43  119.0(5)
—C44 -C43  121.1(5)
~C44 -F44  119.9(5)
~C45 -C44  120.6(5)
~C45 —C44  119.0(5)
~C45 -F45  120.4(5)
—C46 -C41  122.1(4)
~C46 —C41  119.1(4)
~C46 —C45  118.8(4)
-C51 -C20  120.8(3)
~C51 -C20  122.0(3)
~C51 -C52  117.2(4)
~C52 —C51  119.8(3)
-C52 -C51  121.6(4)
~C52 -F52  118.6(4)
-C53 —C52  120.3(4)
~C53 -C52  119.8(4)
~C53 -F53  120.0(4)
-C54 —C53  119.9(4)
~C54 —C53  120.5(4)
~C54 -F54  119.5(4)
~C55 -C54  120.1(4)
~C55 —-C54  119.1(4)
-C55 -F55  120.8(4)
~C56 -C51  121.8(4)
~C56 -C51  119.3(4)
~C56 -C55  118.9(4)
-CS1 -CIS1  111.3(8)
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Table A3.4. Observed and Calculated Structure Factors for CaTFPPClg. The colmuns

F2, —F? . . .
contain, in order, £, 10Fyp5, 10F 4. and 10 —"—’-’L?% . A minus sign preceeding Fyps
obs
indicates that F2, is negative.
Tetsa{pentafluorophenyl)octachloroporphinato Cu(ll) Page 1
$ 91 101 -20 4 121 119 4 6 84 101 -15
1211 4 51 30 23 5 81 73 34 7 280 275 11
5 22 21 0 6 -17 34 -22 8 42 52 -13
1 56 84 -48 8 101 115 .31 7 30 47 -18 9 -22 24 -13
2 28 4 9
3 50 76 -40 .10 4 1 -9 5 1 -8 4 1
12 2 1 1 64 79 -128 1 82 70 22 1 66 18 61
2 46 38 11 2 67T 26 51 2 68 73 -9
1 94 121 -61 3 136 148 -29 S 104 101 8 3 362 379 -40
2 99 91 13 4 "85 95 -20 4 60 76 -28 4 7Ty 80 19
5 44 42 2 5 308 301 11 5 30 54 -20
<12 3 1 6 48 35 14 6 58 64 -10 6 102 105 -8
7 55 66 -16 7 53 48 8
1 107 109 -5 -10 5 1 8 97 105 -17T
-9 6 1 9 98 104 -13
11 1 1 1 70 43 38
2 3% 17 12 1 51 65 .23 -8 5 1
1189 184 14 3 59 41 21 2 187 174 32
2 170 201 -84 4 142 139 8 $ 31 30 8 1 241 245 -12
3 127 125 5 117 130 -29 4 143 137 18 2 750 11 38
4 231 261 -78 5 318 322 -15 S 174 196 -63
5 84 18 46 210 6 1 6 38 13 18 4 27 26 0
5 48 71 -39
11 2 1 -30 10 -1§ -9 71 6 81 86 28
2 51 28 24 7 53 54 -
1 100 100 -1 3 106 1397 -1 1 81 24 5 8 51 71 -20
2 38 21 9 4 95 102 -14 2 83 58 9
3 77 56 33 3 179 200 -54 -8 8 1
4 106 129 -53 -10 7 1 4 135 192 7
5 86 T2 22 5 208 214 -15 1 190 205 -40
1 68 62 2 189 194 -12
11 3 2 19 29 .8 9 8 1 3 239 236 8
s 138 127 2 - 4 31 35 -3
1 129 103 57 1 250 238 28 5 139 142 -6
2 71 64 11 -10 8 1 2 -13 28 -12 6 164 156 18
3 98 89 13 3 33 84 -39 7 11 31 -12
4 -29 6 -12 77 80 -6 4 96 109 -25 8 34 63 -12
211 41 -8 11 -9 9 1 -8 7 1
64 44 27 1 70 56 24 1 294 299 .12 1 94 111 -42
2 116 110 11 2 318 319 -2 2 92 81 20 2 174 173 3
89 84 8 3 111 108 19 3 155 155 2 3 138 130 18
4 179 172 17 4 101 109 -18
11 05 1 5 78 eé8 18 -8 11 5 168 196 -7T
6 48 25 21 6 93 84 15
1 119 109 21 7 46 0 28 1 235 254 -57 7 49 57 -3
2 39 7 19 8 110 112 -4 2 86 58 58
9 102 95 13 3 137 132 14 -8 8 1
-11 6 1 4 488 504 -32
-9 2 1 5 169 165 11 1 59 67 -14
1 93 86 13 6 107 114 -19 2 -7 11 -2
1 127 124 8 7 526 525 3 83 41 -8
-10 1 1 2 302 333 .83 8 96 86 19 4 81 81 -37
$ 105 97 18 9 181 125 14 5 168 188 -4
1 159 154 13 4 212 222 -27 10 255 258 -2 6 182 191 -20
2 7 44 45 5 152 158 -16
3 338 351 -38 6 33 9 14 -8 2 1 -8 9 1
4 197 218 .57 7 125 127 -4
5 212 229 -45 8 12 45 .25 1 290 319 -83 1 113 115 -5
6 189 190 .4 2 208 222 .41 2 136 148 -31
7 118 128 -23 -9 31 3 105 118 -37 3 122 121 2
4 378 386 -19 4 100 95 0
10 2 1 1 252 267 .41 5 151 145 17 5 89 40 -1
2 215 201 38 6 146 141 14
1 319 340 -53 3 9T 56 73 7 182 171 30 -8 10 1
2 66 30 47 4 80 69 19 8 134 133 2
$ 75 19 66 5 08 101 -9 9 27 10 1 119 130 -26
4 184 178 1e 6 38 23 13 10 219 212 15 2 136 136 1
5 108 124 -39 7 58 41 20 . 3 L 59 17
8 124 134 .23 8 95 98 .5 -8 8 1
7 123 120 5 -8 11 1
-9 4 1 1 277 284 -20
1008 ) 2 126 115 29 1 31 35 -2
1113 122 .22 3 60 28 42
1 183 171 29 2 135 121 34 4 127 128 -8 -7 11
2 132 130 5 3 135 118 39 5 106 117 -29
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Tetra(pentafluorophenyl)octachloroporphinato Cu(Il) Page
1 112 98 40 -7 7 1 8 129 122 17 2 215 210
2 382 3830 78 9 48 33 18 3 248 250
3 242 253 -31 1 818 317 1 10 102 108 .12 4 413 415
4 54 32 32 2 73 89 8 11 136 124 27 5 250 258
5 6846 647 -1 3 152 144 20 12 328 820 13 6 210 208
6 218 232 -47 4 277 278 4 7 68 54
7 207 202 14 5 148 150 -5 -8 3 1 8 119 129
8 331 348 -42 8 24 18 4 g -27 23
9 130 1186 33 T 22 56 -39 1 90 91 -2
10 148 135 31 8 21 19 0 2 94 100 -17 -8 9 1
11 151 183 -27 9 33 50 -18 3 354 344 24
4 148 161 -48 1 90 78
-7 2 1 -7 8 1 5 100 111 -29 2 588 549
8 154 150 11 3 14}
1 98 105 -22 1 163 157 16 7 138 131 19 4 65 62
2 198 187 35 2 51 23 30 8 -7 31 .17 5 143 128
3 263 265 -5 3 233 246 -33 g 207 217 -28 [ 39
4 152 127 68 4 101 86 1 10 39 25 13 7 116 133
5 434 451 -36 5 163 172 -21 11 42 70 -43 8 175 181
) 58 84 -10 8 188 169 -1 12 212 212
7 293 288 10 7 156 142 32 -6 10 1
8 81 27 41 8 538 61 -10 -6 4 1
9 34 86 -47 1 481 488
10 $5 83 23 -7 9 1 1 127 113 41 2 39
11 108 101 18 2 334 335 -3 3 108 103
1 265 260 12 3 242 229 36 4 108 94
-7 3 1 2 147 142 11 4 470 4869 2 5 46 49
3 214 217 -9 5 84 81 8 © 88 15
1 44 22 27 4 85 78 14 6 262 268 .16 7 25 10
2 146 150 -13 5 18 11 8 T 195 187 19
3 447 455 -16 6 228 239 -27 8 108 107 -2 -8 11 1
4 74 % -10 T 108 122 -28 9 206 213 .18
5 187 199 -35 10 -35 12 -22 1 -26 15
6 -22 3 -8 -7 10 1 11 82 83 -1 2 -30 6
7 84 57 47 3 57 54
8 286 278 -20 1 4 14 -2 -6 5 1 4 78 91
9 21 29 -5 2 13 5 2 5 227 227
10 59 868 -14 3 114 108 24 1 457 449 15 [} 44 33
11 57 34 25 4 105 111 12 2 188 165 10
5 138 122 30 3 195 199 -12 -8 12 1
-7 4 1 8 201 198 7 4 239 229 28
5 70 33 55 1 167 151
1 83 24 57 -7 11 1 6 220 282 -33 2 264 258
2 257 246 29 7 58 47 16 3 45 32
3 110 118 -28 1 -8 13 -8 8 303 304 -3 4 179 169
4 73 76 -7 2 189 202 -32 g -18 9 -6
5 162 164 - 3 78 82 25 10 12 33 .13 -8 13 1
8 32 13 13 4 118 129 -22 11 157 158 -1
7 227 234 -18 1 111 95
8 240 241 -2 -7 12 1 -6 6 1 2 184
9 -35 7 -20
10 -35 15 -21 1 140 141 -1 1 247 238 40 -5 11
2 192 191 1 2 43 42 0
-7 5 1 3 30 38 -8 1 273 249
-8 11 4 212 214 -5 2 625 4608
1 100 93 17 5 815 298 40 3 443 453
2 30 4 18 1 768 788 -32 8 249 245 10 4 229 220
3 224 220 10 2 370 3892 -58 7T 418 428 -18 5 618 601
4 68 31 51 3 222 200 a8 8 383 369 -12 8 751 744
5 144 130 34 4 267 253 40 9 43 39 1 58 28
6 190 183 18 5 214 189 73 10 142 128 30 8 400 391
7 20 11 4 8 52 23 37 9 531 526
8 197 185 28 7 273 284 -29 -8 7 1 10 75 73
] 42 862 -28 8 123 121 3 11 438 449
10 85 51 19 9 136 135 4 1 7 6 0 12 54
10 2860 283 -61 2 218 218 13 13 188 175
-7 6 1 11 48 138 29 3 41 18 21
12 298 293 11 4 195 195 1 -5 2 1
1 51 59 -138 5 813 822 -16
2 146 128 47 -6 2 1 6 194 208 -25 1 62 59
3 33 0 17 7 41 48 -10 2 497 501
4 107 123 .41 1 799 1799 1] 8§ 128 137 -21 3 198 219
5 §1 2 15 2 88 75 -19 ] g 5 o] 4 38 3
6 153 162 -23 3 269 258 29 10 72 70 4 5 286 289
7 119 119 0 4 384 394 -25 8 535 535
8 184 183 8 5 158 159 -4 -6 g8 1 7 390 384
9 44 72 -42 6 146 143 9 8 317 315
7 202 191 29 1 275 267 20 9 286 291
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Tetra{pentafluorophenyljoctachloroporphinato Cu(Il) Page
10 189 179 25 11 127 118 18 8 187 129 23 3 215
11 334 335 -2 9 416 383 869 4 302
12 229 219 25 -5 8 1 10 140 121 48 5 155
13 332 334 -3 11 114 91 50 8 330

1 30 49 -28 12 418 388 84 7 218
-5 3 1 2 103 111 -22 13 44 20 21 8 218
3 423 421 4 14 39 52 -15 9 195
1 331 318 35 4 59 19 48 10 29
2 59 40 41 5 88 57 58 -4 2 1 1y 177
3 239 241 -5 6 248 234 35 12 341
4 658 643 24 7 73 53 32 1 438 413 53
5 88 69 -2 8 a7 58 89 2 172 117 -17 -4
] 86 74 -19 9 208 205 0 3 221 201 87
7 100 92 20 10 128 120 16 4 55 44 23 1 134
8 122 128 - 5 294 278 45 2 115
9 -26 10 -13 -5 9 1 6 622 587 58 3 19
10 81 77 8 7 49 11 42 4 180
11 1587 174 -45 1 131 142 .28 8 802 595 12 5 399
12 64 71 -11 2 144 150 -18 9 451 427 48 8 49
13 214 210 9 3 268 261 20 10 171 194 -87 7 31
4 310 321 -27 11 290 270 48 8 84
-5 4 1 5 258 253 7 12 3822 288 76 9 -85
6 459 449 21 13 160 143 39 10 22
1 264 288 -8 7 200 185 38 14 43 40 2 11 148
2 217 221 -11 8 52 62 -15 12 738
3 357 3825 78 $ 20r 211 -25 -4 3 1
4 70 57 29 -4
5 289 269 0 -5 10 1 1 107 100 25
6 274 281 37 2 844 825 24 1 208
7 488 482 13 1 124 142 -49 8 203 190 44 2 837
8 238 242 -15 2 113 111 4 4 373 348 68 3 57
9 169 170 0 3 102 99 8 5 554 543 20 4 805
10 154 162 -20 4 268 255 19 6 503 493 21 5 285
11 23 37 -12 5 84 72 -15 7 100 99 1 6 130
12 -31 18 -20 ] 86 74 22 8 318 308 34 7 224
7 28 26 1 9 178 156 57 8 171
-5 5 1 8 112 95 32 10 161 180 -53 9 37
9 38 31 8 11 -23 12 .12 10 224
1 407 415 -19 12 128 120 18 11 212
2 542 542 0 -5 11 1 13 84 54 14
3 500 507 -14 14 95 98 -5 -4
4 201 213 -36 1 1987 208 -28
5 -22 37 -37 2 72 82 -19 -4 4 1 1 72
8 85 43 37 3 41 35 7 2 159
7 314 308 15 4 -19 37 -28 1 58 50 20 3 26
8 226 230 -9 5 -35 12 -22 2 107 93 44 4 83
9 44 55 -15 86 130 112 37 3 889 688 4 5 412
10 13 46 -30 7 313 305 18 4 276 263 39 6 117
11 73 79 -11 5 125 134 .29 7 221
12 126 128 0 -5 12 1 [ 64 57 14 8 180
7 264 258 17 9 64
-5 86 1 1 171 183 18 8 132 119 35 10 2438
2 119 125 -1i5 9 107 a8 21 11 168
1 482 458 14 3 138 1238 34 10 187 169 -4
2 31 31 4 105 113 .17 11 161 151 27 -4
3 273 271 3 5 254 236 40 12 44 35 9
4 422 413 20 8 26 30 -2 18 38 47 11 1 -36
5 88 87 46 2 433
6 137 149 -34 -5 13 1 -4 5 1 3 124
7 251 241 25 . 4 170
8 80 90 -22 1 171 178 .21 1 186 152 48 5 445
9 -23 [ -9 2 287 276 24 2 809 782 386 6 279
10 38 42 -4 3 193 171 49 3 243 220 69 7 336
11 120 102 37 4 129 112 35 4 51 32 33 8 41
12 53 43 12 5 29 48 -30 9 202
-5 14 1 6 74 82 -18 10 -5
-5 7 1 7 158 141 49
1 58 80 -35 8 393 378 33 -4
1 198 205 -21 9 174 178 -8
2 146 154 -25 -4 1 1 10 119 120 0 1 -24
3 55 59 -8 11 17 22 -3 2 15
4 384 384 -1 1 879 357 56 12 190 171 45 3 128
5 56 31 33 2 318 314 4 13 58 47 11 4 227
8 338 332 13 § 155 184 -35 5 148
7 205 203 7 4 833 779 71 -4 6 1 6 33
8 292 277 34 5 291 288 67 7 88
9 52 €4 -18 8 889 896 .10 1 39 32 10 8 197
10 45 18 23 7 225 226 -1 2 872 353 48 9 253
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Tetra(pentafluorophenyl)octachloroporphinato Cu(II} Page 4
14 402 399 [ 9 260 266 .15 -3 15 1
-4 12 1 10 55 52 5
-3 4 1 11 37 35 1 1 190 194 -10
1 -33 32 .37 12 245 234 28 2 87 80 -22
2 -34 $2  -87 1 543 549 .12 3 188 184 8
3 149 142 17 2 485 482 -3 9 1
4 128 131 -7 8 185 160 6 -2 11
5 121 126 -12 4 298 811 -40 1 223 21¢ 20
6 10 105 - 5 80 107 -g6 2 285 288 46 1 3858 342 48
7 1086 86 37 8 507 469 73 3 224 224 2 620 613 13
7 222 236 -48 4 123 113 27 3 218 216 4
-4 13 1 8 -25 20 -21 5 814 305 23 4 162 156 25
9 -80 19 -23 6 347 368 -47 5 246 2069 -84
1 149 146 5 10 24 27 -1 7 19 17 1 8 349 361 -34
2 150 149 2 11 119 127 -21 8 104 89 33 7 962 932 35
3 289 290 -2 12 160 175 -40 9 17 5 4 8 92 80 78
4 149 150 -4 13 81 49 21 10 58 47 15 9 169 184 -48
5 105 119 -30 14 119 111 16 11 111 94 34 10 252 245 17
6 125 131 -12 12 209 199 23 11 84 64 0
-3 5 1 12 485 455 21
-4 14 ] -3 10 1 13 119 114 11
1 38 42 -12 14 110 107
1 -32 5 -16 2 68 71 -10 1 48 78 -68 15 119 124 -11
2 157 146 25 3 451 448 17 2 358 854 7
3 201 208 -17 4 467 477 -238 3 -12 -2 -2 2 1
4 34 17 11 5 198 199 -3 4 99 111 -30
6 220 197 68 5 422 404 387 1 19% 192 2
-3 11 7 856 866 -12 6 89 84 8 2 1098 1095 2
8 186 129 87 7 89 92 17 3 292 292 -1
1 1984 1953 18 9 467 487 -42 8 387 391 -7 4 379 359 51
2 19 177 10 242 253 -29 g 2862 235 83 5 31 17 20
3 163 67 11 -13 39 -28 10 108 98 16 8 832 803 38
4 1081 1050 12 12 28 31 -4 11 26 33 -5 7 376 385 -23
5 41 390 54 13 221 200 49 8 90 88 4
6 407 377 68 14 20 12 3 -3 11 1 9 567 565 4
7 332 293 99 10 305 302 7
8 540 521 38 -3 6 1 1 -20 40 -386 11 360 352 18
9 287 254 36 2 465 482 -34 12 607 610 -4
10 285 245 50 1 115 123 -27 3 250 253 -8 13 82 40 63
11 399 391 19 2 52 28 44 4 56 51 7 14 519 515 6
12 99 71 55 3 124 112 39 5 283 282 2 15 142 143 -2
13 74 65 18 4 662 675 -22 8 180 174 15
14 223 218 16 5 64 75 -27 7 118 116 4 -2 3 1
15 71 80 -5 8 88 100 -381 8§ 235 245 -23
7 458 465 -19 9 172 162 23 1 685 678 11
-3 2 1 8 217 228 -33 10 69 58 16 2 198 187 43
9 69 54 24 3 1242 1190 46
1 52 55 -11 10 274 296 -58 -3 12 1 4 488 497 -22
2 95 114 -82 11 127 130 - 5 380 343 90
3 400 384 39 12 259 249 24 1 123 134 -27 6 888 859 386
4 71 49 58 15 134 133 2 2 198 193 13 7 463 422 85
5 79 94 -54 3 58 95 -78 8 254 248 16
8 254 267 -40 -3 7 1 4 37 45 -10 9 477 475 4
7 439 454 -34 5 227 238 -28 10 208 213 -20
8 3857 365 -19 1 680 664 -7 (] 99 114 -34 11 450 458 -18
9 57 85 -17 2 253 244 27 7 234 233 0 12 -15 15 -8
10 181 121 27 3 201 192 29 g8 113 106 15 13 -22 -7
11 251 229 54 4 68 47 38 9 27 8 8 14 212 214 -3
12 202 182 49 5 130 140 -33 15 96 95 2
13 308 300 18 6 820 631 -17 -3 13 1
14, 391 393 -2 7 278 290 -32 -2 4 1
15 58 28 31 8 268 254 38 1 196 188 27
9 235 241 -18 2 85 76 15 1 777 781 -8
-3 3 1 10 -31 -18 3 294 296 - 2 781 758 32
11 290 294 - 4 169 162 17 3 195 216 -83
1 74 75 -2 12 503 484 33 5 130 134 -9 4 277 217 -1
2 837 823 17 13 154 158 -8 6 28 42 -13 5 871 641 47
3 47 26 40 7 180 181 -2 6 415 407 17
4 678 697 -35 -3 8 1 7 158 141 52
5 244 252 -25 -3 14 1 8 88 91 13
6 628 816 20 1 476 448 57 9 89 100 -28
7 111 131 -6é8 2 422 407 32 1 228 202 62 10 13 18 -2
8 53 68 -381 3 645 830 24 2 49 29 20 11 58 78 -38
9 192 191 4 200 209 -29 3 80 60 33 12 87 98 -24
10 129 142 -85 5 0628 6824 4 202 183 45 13 -24 20 -15
11 174 166 20 6 207 226 -57 5 -25 8 -9 14 195 193 3
12 38 38 1 7 450 483 -28 6 140 130 20 15 108 95 24
13 112 115 -8 8 388 413 .57
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Tetra{pentafluorophenyl)octachloroporphinato Cu(ll) Page 5
-2 5 1 10 82 103 -47 1 680 685 -7
11 321 302 42 -1 11 2 70 88 -85
1 224 212 42 i2 28 28 0 3 43 49
2 39 0 41 1 424 428 -1 4 274 294 -66
3 504 524 -42 -2 10 1 2 510 480 104 5 646 664 -32
4 450 446 7 3 107 89 80 [ 63 58 12
5 258 1251 22 1 -22 23 -20 4 42 0 T 437 409 60
6 290 296 -17 2 82 182 -1 5 1450 1435 11 8 429 424 11
7 352 3848 8 3 123 110 36 ] 7 52 74 9 91 97 16
8 862 852 12 4 354 363 -21 7 483 470 27 10 25 40 -18
9 147 154 -22 5 -36 5 -24 8 535 497 71 11 507 495 24
10 79 82 - 6 101 83 40 9 915 B85 36 12 129 109 48
11 204 189 40 7 443 422 43 10 202 160 114 13 1986 188 21
12 43 42 2 8 240 262 -61 11 439 412 56 14 151 139 28
13 85 97 -27 9 29 338 -3 12 450 409 81 15 162 170 -18
14 362 352 22 10 212 216 -11 13 182 121 28
11 109 115 -12 14 80 43 24 -1 6 1
-2 8 1 12 151 155 -8 15 115§ 99 34
16 161 152 19 1 647 642 8
1 515 507 16 -2 11 1 2 195 224 -114
2 910 8986 17 -1 2 1 3 483 418 130
3 912 890 27 1 234 224 26 4 265 278 -~42
4 819 329 -29 2 46 52 -9 1 283 268 -8 5 295 259 100
5 449 432 38 3 87 101 -10 2 540 541 -1 6 108 114 -25
[ 80 g0 -28 4 249 245 11 8 730 756 -41 7 95 118 -73
7 712 688 38 5 53 88 -23 4 563 552 20 8 88 71 36
8 293 281 33 8 130 139 -24 5 521 483 75 9 154 159 -14
9 47 30 22 1 55 48 14 6 830 794 47 10 182 183 -33
10 144 152 -28 8 38 34 4 7 186 171 50 11 32 39 -7
11 280 2338 -7 9 52 87 -24 8 190 187 9 12 214 184 73
12 89 79 -18 10 109 114 -9 9 769 753 21 13 142 137 12
13 135 122 28 11 -13 42 -26 10 148 104 109 14 128 133 -13
14 87 68 30 11 182 177 15 189 191 -5
-2 12 1 12 398 3:3 103
-2 7 1 13 390 384 5 -1 71
1 1863 191 -84 14 266 256 23
1 808 762 81 2 124 138 -34 15 188 162 60 1 91 109 -70
2 382 25 10 3 -50 28 -59 16 11 30 -10 2 357 364 -19
$ 315 309 16 4 158 147 28 3 120 157 -150
4 430 392 82 5 128 115 26 -1 3 1 4 841 853 -15
5 360 331 89 8 -23 21 -18 5 823 838 -20
8 349 372 -59 7 154 151 1 62 29 93 6 401 348 118
7 551 528 45 8 85 82 4 2 809 765 80 7 146 161 -45
8 209 187 59 g 112 g1 39 3 1445 1419 20 8 281 302 -62
9 73 49 41 10 151 159 -18 4 33 354 .71 9 45 13 30
10 435 438 - 5 434 409 58 10 394 370 52
11 96 84 25 -2 13 1 6 108 96 41 i1 108 98 22
12 70 € 61 7 508 473 69 12 864 627 335
13 149 141 17 1 150 129 51 8 108 112 -19 13 198 198 3
14 74 58 23 2 168 152 34 9 504 469 87 14 128 124 3
3 384 369 34 10 380 329 114
-2 8 1 4 178 1864 30 11 144 133 31 -1 8 1
5 159 141 42 12 496 469 50
1 299 283 43 8 3858 3839 41 18 18 144 .37 1 449 438 21
2 628 836 -17 7 96 104 -18 14 110 90 41 2 168 168 -7
3 244 248 -11 8 106 102 8 15 -18 13 -7 $ 224 280 -122
4 181 135 77 16 86 59 40 4 509 505 9
5 325 305 51 -2 14 1 5 32 343 .63
8 103 64 83 -1 4 1 6 1098 1074 24
7 203 182 57 1 48 47 -5 7 594 554 88
8 338 358 -49 2 18 43 -22 1 1055 1048 9 8 167 153 39
8 354 349 12 3 804 577 43 2 1883 1862 12 9 462 437 50
10 169 187 -51 4 227 220 17 $ 1380 1890 -9 10 121 130 -24
11 52 50 5 153 13¢ 31 4 58 548 59 11 83 90 -15
12 17 3¢ .17 6 119 120 -3 5 801 582 32 12 92 93 -1
13 105 112 -14 7 59 50 10 8 133 146 -49 13 31 2 13
7 579 554 44 14 74 84 -18
-2 9 1 -2 15 1 8 507 497 19
9 89 72 41 -1 9 1
1 61 73 -27 1 127 122 9 10 416 381 74
2 28 16 8 2 104 118 .31 11 132 117 39 1 483 464 39
3 419 418 1 3 59 68 -13 12 58 61 -14 2 435 435 -1
4 181 170 32 4 -54 14 -49 18 224 230 -16 3 165 172 -22
5 278 242 80 5 78 67 17 14 118 103 33 4 540 539 0
6 262 253 25 15 184 138 -10 5 314 328 -38
7 194 1686 78 -2 18 1 6 28 3 13
8 117 108 21 -1 5 1 7 178 191 -40
9 54 8¢ - 1 82 78 6 8 411 379 67
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Tetra{pentafluorophenyl}octachloroporphinate Cu{II} Page
9 17 64 -60 6 170 183 -30 -3 991 1015 -28 8 1340
10 74 108 -74 -2 438 408 72 4 788
11 181 165 39 -1 16 1 -1 450 432 44 5 404
12 312 305 14 0 875 704 -51 6 443
13 54 55 -2 1 149 140 21 1 223 241 -78 7 507
2 385 305 [} 2 855 829 42 8 322
-1 10 1 3 -32 44 -42 3 54 40 42 9 368
4 12689 1270 0 10 438
1 199 184 43 0 o i 5 1537 1560 -17 11 41
2 117 139 -89 6 11 108 40 12 210
3 128 184 -17 1 84 85 -1 T 257 251 20 13 142
4 303 285 46 2 89 89 -3 8 259 273 -45 14 361
5 188 198 -30 3 1238 1259 .21 9 154 137 53 1 48
8 159 147 34 4 281 263 82 10 283 254 71 18 -18
7 107 68 83 5 83 83 0 11 384 372 28
8 581 528 15 6 891 848 58 12 342 315 63 0
9 123 142 .51 7 114 94 68 13 364 362 4
10 299 280 44 8 627 608 34 14 115 114 2 .18 60
11 369 3486 49 9 216 184 97 15 438 425 25 -15 486
12 126 130 -8 10 556 523 80 i6 34 8 14 -14 1586
11 84 49 a7 -13 127
-1 11 1 12 82 87 -9 ] 3 1 -12 -33
13 73 75 -2 -11 153
1 242 250 24 14 185 181 10 -16 -10 46 -31 -10 -5
2 28 1 14 15 232 209 56 -15 83 37 33 -9 280
3 471 461 20 16 39 46 -8 -14 150 136 34 -8 397
4 194 199 -14 -18 334 309 57 -7 833
5 320 319 3 0 11 -12 237 235 4 -8 172
6 361 366 -13 -11 683 687 23 -5 255
7 18 17 -186 100 15 44 -10 670 684 -21 -4 -39
§ 468 476 -19 -15 228 2038 61 -9 248 245 12 -3 279
9 189 188 16 -14 124 119 12 -8 78 77 -12 -2 884
10 196 199 -8 .13 255 249 14 -7 6286 @32 -10 «1 794
11 55 60 -7 -12 238 206 83 -8 433 390 97 0 134
-11 453 449 8 -5 58 568 28 1 587
-1 12 1 -10 75 49 54 -4 1535 1617 -64 2 -14
-9 542 535 14 -3 140 112 118 3 119
1 29 22 § -8 741 732 13 -2 146 179 -176 4 733
2 -47 20 -49 -7 848 804 56 -1 888 1003 -156 5 301
3 183 207 .71 -8 975 024 57 0 1148 1168 -24 8 522
4 104 1186 .29 -5 1185 1111 24 1 79 52 93 T -22
5 228 218 31 -4 468 437 65 2 1628 1814 8 8 381
8 23 67 -38 -3 331 307 74 3 814 804 17 9 598
7 58 69 .21 -2 229 196 128 4 362 338 66 10 138
§ 109 120 -24 -1 320 308 40 5§ 211 224 -350 11 148
9 -41 5 -28 0 648 677 -41 6 389 383 14 12 340
10 131 127 10 1 3 370 28 7 151 153 -9 13 248
2 22 204 81 8 271t 307 -98 14 419
-1 13 1 3 1293 1288 4 ¢ 233 240 -19 i3 11
4 359 350 25 10 391 366 56
1 66 80 -28 5 139 138 29 11 248 231 44 4]
2 109 110 - 6 470 448 48 12 341 340 3
3 118 100 40 7 1072 1052 20 13 28 28 -2 -15 2
4 323 332 .23 8 379 399 .50 14 338 326 27 -14 478
5 31 36 -5 9 299 262 99 15 156 172 -41 -13 -33
6 30 3 13 10 34 83 -58 16 -381 6 -17 -12 -21
7 151 141 22 11 51 43 13 -11 134
8 202 196 13 12 41 24 18 0 4 1 -10 202
9 122 118 9 13 95 80 30 -9 259
14 245 227 43 -186 89 82 -21 -8 148
-1 14 1 15 179 157 52 -15 303 285 41 -7 874
18 38 14 14 -14 176 178 -6 -8 335
1 224 206 44 =13 422 411 22 -5 898
2 274 267 16 0 2 1 -12 184 194 -27 -4 56
8 272 252 47 -11 299 298 3 -3 127
4 292 294 -5 -16 162 153 19 -10 464 479 -30 -2 251
5 140 134 i4 -15 33 12 14 -9 918 911 ) -1 115
8 402 393 17 -14 415 409 11 -8 238 228 25 0 57
7 36 51 -17 -13 38 S 22 -7 825 818 12 1 825
8 -18 9 -5 -12 192 185 -1 -8 7683 740 33 2 244
N -11 38 37 -1 -5 37 350 51 3 328
-1 15 1 -10 300 2986 9 -4 1190 1209 -18 4 448
-9 287 277 27 -3 18 147 78 5 512
1 233 282 2 -8 208 201 21 -2 412 437 -87 6 355
2 88 78 -18 -7 648 652 -7 -1 352 324 80 7 558
S 225 224 2 -8 353 351 4 4] 87 57 -65 8 505
4 54 71 .28 -5 481 459 4 1 267 263 i3 9 18
5 92 B2 18 -4 58 33 81 2 988 982 4 10 95
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Tetra{pentafluorophenyl)octachloroporphinate Cu{ll)

11 365 383 -43 -10 250 252 -8

351 349 3
12 506 508 -2 -9 207 228 -5%

8

9 84 95 -25
[ 84 80 .18
1
2

13 137 113 55 -8 491 487 1
14 -29 9 -14 -7 254 248 23 1 200 200 -1
15 183 170 28 -6 137 171 -115 1 60 74 -22
-5 22 12
0 7 1 -4 431 408 50 0 12 1
-8 210 205 14
-15 302 289 28 -2 382 379 -11 327 328 -2
-14 314 308 12 -1 301 3837 -107 -1i0 79 78 3
-13 264 257 18 0 527 506 40 -9 332 324 18
-12 55 74 .38 1 761 776 -23 -8 184 187 -
-11 129 132 -1 2 20 4 9 -7 -54 37 -82
-10 458 462 .10 3 321 318 9 -6 318 292 62
-9 193 189 12 4 645 654 -14 -5 137 139 -6
-8 87 105 -52 5 188 179 -45 -4 50 44 8
-7 3836 323 33 6 358 367 -22 -3 324 343 -47
-6 115 135 .71 7 503 528 -47 -2 123 143 -58
-5 406 421 .37 8 327 834 -19 -1 193 194 -3
-4 496 479 34 9 81 113 -8% 0 193 170 63
-3 72 54 49 10 26 61 47 1 -35 4 -24
-2 787 1771 21 11 .38 8 -19 2 225 210 41
-1 991 1012 .23 12 144 148 -10 § 358 386 -20
0 100 938 27 13 41 85 -17 4 313 828 .27
1 990 912 86 14 87 (3] 1 5 31 55 -33
2 111 107 13 [ 85 8 14
3 86 99 -45 6 10 1} 7 32 59 -38
4 500 514 -29 8 225 228 -
5 150 167 .63 .13 59 52 9 9 69 75 -10
8 407 396 28 -12 50 63 -19 10 134 138 -9
7 309 340 -88 -11 97 118 -47 11 28 22 ]
8 245 244 4 -10 124 132 -20
9 167 188 -58 -9 42 $8  -19 o 13 1
10 424 425 -2 -8 404 408 -9
11 315 315 0 -7 85 90 -58 -10 58 58 0
12 121 109 29 -6 197 182 43 -9 32 30 1
13 315 309 14 -5 499 491 18 -8 222 233 -30
14 8 64 ] -4 89 86 -7 189 152 -35
15 3843 329 40 -3 503 473 57 -8 522 487 63
-2 874 822 84 -5 -33 16 -23
0 8 1 -1 74 81 .20 -4 52 47 ]
0 6840 597 88 -3 5§51 534 30
-14 240 247 -15 1 586 605 -32 -2 149 152 -8
-13 53 85 -59 2 204 184 57 -1 403 400 7
<12 213 228 -40 $ 761 1759 2 0 248 247 -2
-11 109 112 -8 4 328 340 -30 1 374 370 9
-10 95 109 -34 5 514 524 -19 2 51 25 29
-9 328 348 -45 8 287 274 35 3 383 377 12
-8 -30 5 .19 7 1765 795 -43 4 39 44 -6
-7 196 195 8 52 42 14 § 137 150 -85
-6 99 119 -82 9 152 128 55 8 160 162 -5
-5 135 138 -7 10 -14 20 -10 7 3384 313 48
-4 757 1759 -2 11 79 49 46 8 70 70 [
-3 101 107 -19 12 75 31 54 9 172 177 -12
-2 256 269 -44 13 203 208 -11 10 -20 15 -8
-1 453 493 -92
0 832 647 -28 0 11 ] 0 14 1
1 492 497 -9
2 852 849 4 -12 .24 i1 -10 -9 109 121 -25
3 355 321 85 -11 297 294 8 -8 55 87 -18
4 406 399 17 -10 35 21 11 -7 73 94 -42
5 -18 34 -34 -9 87 84 -34 -6 400 393 15
8 548 547 3 -8 399 397 3 -5 24 56 -39
7 239 283 -142 -7 46 54 .11 -4 217 193 61
8 220 219 4 -6 498 504 -22 -8 445 431 28
g -23 29 .25 -5 282 277 -43 -2 27 30 -3
10 397 389 17 -4 .18 25 -18 -1 91 87 48
11 226 218 20 -3 67 77 -22 0 145 138 23
12 390 1387 <] -2 208 282 41 1 208 207 3
18 279 277 3 -1 227 217 27 2 125 141 -41
14 152 155 -8 0 444 408 75 3 292 275 40
1 366 387 -1 4 97 109 -28
0 g 1 2 71 88 -43 5 -29 8 -14
3 722 649 103 8 76 69 12
-14 73 98 .50 4 443 460 -35 7 48 59 -15
-13  -52 13 -48 5 432 430 4 8 131 137 -15
-12 -48 24 -48 8 94 105 -25§ 9 -37 17 -23
-11 307 335 -70 7 198 189 22
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Tetra{pentafluorophenyl)octachloroporphinato Cu(lI) Page
1 -12 1 9 269 289 0 10 229 218 37 -9 208 212
10 9 42 -28 11 355 342 30 -8 580 584
0 424 443 -44 11 74 89 -32 12 64 81 -36 -7 38438 331
1 276 299 -63 12 442 449 -14 13 221 221 0 -8 91 764
2 189 184 i8 13 538 g -50 14 2069 262 18 -5 1048 999
3 531 525 11 14 14 13 -5 15 96 88 17 -4 389 388
4 234 222 32 15 53 51 2 16 -28 40 -34 -3 242 221
5 83 76 -28 -2 571 515
8 431 422 17 1 -7 1 1 -3 1 -1 625 822
T 102 101 1 0 837 319
8 .39 186 -80 0 729 718 18 0 526 493 67 1 7138 7938
9 151 152 -3 1 347 340 19 1 508 488 32 2 472 460
10 186 174 29 2 .22 14 -20 2 538 524 28 3 410 441
11 235 228 17 3 838 642 -6 3 788 7886 -31 4 4681 483
12 -34 8 .17 4 78 93 -58 4 451 483 -27 5 786 762
5 262 244 53 5 1978 2092 -89 8 193 209
1 .11 1 8 84 80 12 8 67 1 T 483 412
7 283 259 11 7 855 883 .37 8 852 637
0 109 98 28 8 12 4 -39 8 49 19 46 9 191 178
1 308 311 -8 9 1200 1192 7 9 -15 14 -10 10 577 548
2 182 160 61 10 62 14 10 275 274 4 11 388 353
3 259 261 -5 11 94 93 0 11 228 227 1 12 55 43
4 195 203 -24 12 127 140 -34 12 185 190 -14 13 85 58
5 155 171 .47 13 85 108 -41 13 92 78 32 14 288 284
] 89 101 .31 14 324 316 19 14 88 75 28 15 129 106
7 424 4086 37 i3 289 281 19 15 3827 812 34 18 78 98
8 141 130 27 16 78 87 -18 17 59 70
9 151 151 1 -8 1
10 256 211 105 1 -2 1 1 11
11 T4 70 0 3887 831 16
12 52 53 -1 1 392 387 13 0 452 452 1 -18 294 280
2 1109 1098 10 1 160 155 26 .15 169 171
1 -10 1 3 1074 1085 9 2 6817 595 39 -14 253 230
4 271 1255 48 8 375 372 8 -13 158 1486
0 84 87 17 5 804 627 -42 4 439 431 18 -12 337 342
1 282 288 .15 6 1102 1091 11 5 180 152 34 -11 155 162
2 333 308 64 7 136 115 86 6 59 80 -81 -10 239 209
3 215 217 -7 8 94 73 52 7 75 8¢ -50 -9 247 221
4 268 250 48 9 880 857 27 8 508 472 67 -8 92 89
5 83 76 -29 10 40 23 18 9 -3 9 -2 -7 388 343
6 199 205 -18 11 390 409 -43 10 98 78 51 -6 132 130
7 215 207 21 12 104 119 -39 11 604 584 34 -5 848 827
8 126 139 -34 13 .31 9 -18 12 116 114 3 -4 1182 1238
9 15 70 .72 14 180 187 30 13 3685 354 24 -3 923 846
10 166 178 -381 15 92 $7 -10 14 100 71 57 -2 518 540
11 -21 31 .22 15 168 147 49 -1 502 52
12 118 129 .25 1 -5 1 16 91 101 -20 0 497 522
13 169 182 15 1 580 712
G 88T 879 10 1 -1 1 2 245 245
1 -9 1 1 1786 1878 -59 3 458 493
2 1109 1104 5 0 328 3840 -47 4 B850 664
0 108 120 .42 3 146 170 -101 1 4183 425 .31 5 490 498
1 3831 283 119 4 124 124 2 907 970 -75 6 649 614
2 509 505 7 5 71 127 -247 3 562 554 18 7 303 307
3 -83 43 .73 8 220 212 27 4 285 297 -42 8 347 338
4 380 369 28 7 12 83 -97 5 494 518 -48 9 50 42
5 290 269 56 8 888 6438 88 8 311 277 99 10 432 432
8 154 162 .24 9 142 169 -938 7 987 935 57 11 339 338
7 191 171 56 10 82 75 -29 8 331 313 48 12 375 373
8 86 89 .54 11 445 455 -20 9 359 347 30 13 562 558
9 433 448 .28 12 255 275 55§ 10 746 723 33 14 98 85
10 225 238 -30 13 89 110 -50 11 298 277 49 15 521 5238
11 67 85 .37 14 349 354 -11 12 115 110 12 16 83 73
12 195 192 (] 15 85 94 -19 13 283 2862 54 17 179 168
13 -32 32 .32 16 -83 24 -23 I4 87 79 15
14 -26 26 -19 15 113 108 11 1 2 1
1 -4 1 16 128 134 -18
1 -8 1 17 146 128 37 -16 301 284
G 103 118 -48 ~-15 95 107
0 -14 18 -14 1 82 94 .53 1 o 1 -14 166 149
1 828 838 -9 2 870 8686 5 -183 343 312
2 659 674 .25 3 107 131 -113%3 .16 193 195 -8 -12 339 338
3 149 171 .83 4 35 19 25 -15 85 63 2 .11 85 40
4 126 1186 31 5 70 15 107 -14 333 308 54 .10 335 308
5 492 469 48 8 998 9986 1 <13 113 92 46 -9 49 42
€ 798 779 25 7 428 447 -44 -12 562 524 85 -8 737 1710
7 154 155 -3 8 852 647 8 -11 384 338 62 -7 360 333
8 68 85 -486 9 387 374 30 10 441 400 86 -8 35 32
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Tetra(pentafluorophenyl)octachloroporphinato Cu(lI)
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Tetra(pentafluorophenyl)octachloroporphinato Cu(II)
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Tetra{pentafluorophenyl)octachloroporphinato Cu{lI)

2 -4 1 15 523 507 28 -15 215
16 36 18 14 -4 88
0 551 564 -27 17 36 49 -14 -13 39

1 402 373 70 -12 447
2 1184 1166 -2 2 o 1 -11 57
3 6805 566 68 -10 331
4 883 852 40 -15 195 191 9 -9 49
5 167 161 22 -14 38 53 -18 -8 292
6 738 694 64 -13 128 121 13 -7 839
7 418 449 -75 -12 74 79 -11 -8 595
8 58 60 -5 -1l 210 219 -24 -5 874
9 309 339 -86 -10 609 610 0 -4 1324
10 381 386 -12 -9 807 812 -6 -3 53
11 164 161 8 -8 187 199 -39 -2 778
12 289 305 -41 -7 3868 378 20 -1 76
13 378 381 -5 -8 1009 979 33 0 759
14 -34 8 -21 -5 229 228 4 1 84
1 525 528 -4 -4 437 430 15 2 226
16 90 90 0 -3 184 187 -18 3 84
-2 8687 623 71 4 931
2 -3 1 -1 283 249 114 5 813
0 2380 2198 85 6 429
0 4 25 32 1 879 714 -89 7 3852
1 438 427 28 2 1080 1110 -54 8 775
2 1054 1058 1 3 351 359 -22 g 78
3 1154 1200 -47 4 920 950 -37 10 469
4 1461 1463 -1 5 901 886 19 11 938
5 47 427 102 6 1288 1284 3 12 91
6 555 475 144 7 3848 367 .51 13 114
7 614 688 -95 8 79 824 -39 14 114
8 227 218 28 9 341 831 27 15 47
9 280 264 47 10 27 27 0 18 91
10 325 335 -27 11 301 296 12 17 87
11 208 192 47 12 68 78 -18
12 302 312 -28 13 43 40 4 2
13 382 381 3 14 40 380 10
14 § 7 -21 15 248 246 0 -15 19
15 135 126 22 16 37 35 2 -14 240
16 i4 56 -42 17 152 169 -43 -13 3817
-12 228
2 -2 1 2 11 -11 115
-10 52
C 822 599 41 -15 1i4 118 -10 -9 124
1 25 23 3 -14 116 81 70 -8 373
2 1621 1583 27 -13 381 373 17 -7 87
3 778 744 48 -12 275 243 78 -6 458
4 1550 1543 5§ -11 200 199 2 -5 410
5 4] 71 -18 -10 21 33 .11 -4 113¢
] 192 185 -9 262 283 -4 -3 899
7 174 154 71 -8 359 828 78 -2 =22
8 -32 7 -81 -7 588 563 43 -1 588
9 50 25 39 -8 33 3 29 0 616
10 213 205 24 -5 196 160 119 1 94
11 279 251 74 -4 545 519 51 2 988
12 2183 282 .59 -3 1983 170 89 3 1860
13 140 145 -15 -2 372 3857 43 4 736
14 319 305 32 -1 92 870 87 5 412
15 521 498 45 0 156 1386 86 8 556
16 106 108 0 1 335 280 162 7 3804
17 42 58 -20 2 498 508 -20 8 145
3 499 515 -84 9 384
2 -1 1 4 198 210 -78 10 878
5 B850 842 10 11 421
0 515 482 68 6 831 818 18 iz 111
1 419 394 83 7 818 522 - 13 496
2 352 325 19 8 1033 1058 .27 14 102
3 335 304 92 9 30 37 -10 15 93
4 694 707 -20 10 103 103 0 16 310
5 45 39 16 11 679 651 44 17 55
6 421 437 -39 12 174 163 32
7 155 135 71 13 301 287 34 2
8 20 19 ] 14 581 548 55
9 1231 1245 -18 15 80 71 18 -15 130
10 251 243 23 16 175 175 0 -14 158
11 104 107 -8 17 18 28 -5 -13 398
12 -34 24 -33 -12 89
13 107 104 7 2 2 1 -11 83
14 118 134 -41 -10 280
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Tetra(pentafluorophenyl)octachloroporphinato Cu(lI}
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Tetra({pentafluorophenyl)octachloroporphinato Cu{ll}) Page 13
7 73 88 -24 11 -33 22 -27 18 -317 6 -25 9 216 214 7
8 8 51 -84 12 -29 28 -26 14 250 257 -20 10 701 688 27
138 52 82 -52 15 192 181 27 11 96 108 -27
3 -18 1 14 151 158 -135 16 32 38 -4 12 22 39 -19
13 -41 9 -32
0 147 150 -7 3 -8 1 $ -4 1 14 -31 17 .21
1 257 288 -15 15 359 836 50
2 238 232 10 0 331 348 -48 0 202 194 32 16 34 18 12
3 32 2 1 44 32 20 1 478 498 -45 17 74 717 -4
4 144 133 29 2 360 354 15 2 344 358 -41
5 293 280 30 3 190 197 -25 3 386 380 13 3 o 1
86 -35 12 -23 4 427 438 -20 4 26 58 -77
7 198 183 23 5 3839 352 -34 5 110 111 -2 -15 131 1186 33
8 107 108 -1 6 397 382 34 6 257 261 -12 -14 155 150 11
9 157 161 -10 T 239 214 68 7 835 805 38 -13 -19 25 -15
10 188 165 -4 8 282 286 -11 8 2038 11798 73 -12 -34 13 -24
9 152 144 22 9 610 636 -46 -11 199 180 50
$ -12 1 10 220 208 34 10 239 228 29 -10 42 55 -21
11 -32 40 -486 11 254 259 -12 -9 50 44
0 157 160 -8 12 183 197 -12 12 15 52 -41 -8 287 305 -55
1 370 384 14 13 -18 71 -84 13 409 419 -20 -7 293 291 5
2 190 202 -33 14 139 152 -30 14 242 247 -14 -8 811 288 62
38 302 287 38 15 1038 123 -42 15 256 282 14 -5 393 367 64
4 45 28 18 16 140 154 -338 -4 844 854 -30
5 199 208 -18 s -7 1 -3 291 308 -57
6 432 409 46 3 -3 1 -2 445 -9
7 441 432 18 0 475 480 -11 -1 2749 2602 60
8 52 40 15 1 533 514 38 0 -7 1 -2 0 635 640 -9
9 111 105 14 2 94 1086 -39 1 245 225 70 1 1814 1762 33
10 240 246 -14 3 463 456 15 2 138 127 37 2 1588 1554 24
11 168 150 38 4 147 157 -34 3 411 367 105 3 117 82 -20
5 496 504 -16 4 3861 3857 11 4 522 480 85
3 -11 1 6 150 156 -18 5 117 128 -44 5 316 291 73
7 487 471 32 6 644 628 27 6 383 359 82
0 90 102 -31 8 107 102 12 7 50 49 2 7 499 474 52
1 205 184 58 9 227 238 -30 8 233 232 8 662 864 -2
2 24 23 [ 10 64 33 44 9 1256 145 -68 9 271 264 21
3 594 575 32 11 89 105 -38 10 820 778 55 10 87 70 44
4 185 172 34 12 70 79 -18 11 264 286 -62 11 25 32 -7
5 38680 382 -5 13 212 219 -16 12 768 90 -38 12 161 175 -44
8 86 74 -15 14 266 252 33 18 424 427 -7 13 178 168 33
7 322 304 41 15 401 408 -14 14 38 34 4 14 81 g0 1
8 is 28 -7 15 171 170 2 16 50 45 6
9 144 148 -9 3 -6 1 16 34 69 -49 16 131 133 -5
10 411 395 32 17 -36 28 -380 17 55 39 -5
il 87 75 22 0 371 374 -8
12 32 13 11 1 727 7129 -2 3 -2 1 3 11
2 804 807 -4
3 -10 1 3 437 404 74 0 587 3528 17 -15 52 86 -20
4 109 104 16 1 148 133 63 -14 248 238 24
g 283 282 3 5 -28 12 -26 2 152 142 45 -13 165 164 1
1 3838 314 80 6 281 229 92 3 415 390 82 -12 -29 17 -18
2 289 264 14 7 219 204 48 4 1932 1881 30 -11 128 124 7
3 868 92 -16 8 718 682 52 5 699 692 10 -10 -1 1 0
4 179 183 -11 9 398 413 -40 8 553 538 28 -9 53 83 -21
5 248 232 38 10 232 2388 -17 7 1702 680 34 -8 328 340 -32
[ 79 99 -49 11 818 315 8 8 210 214 -12 -7 8687 0648 31
7 68 97 -67 12 -44 9 -38 9 104 99 13 -8 473 437 75
8 -13 34 21 18 103 121 .48 10 268 284 10 -5 215 199 57
g -47 42 -73 14 370 354 33 11 249 220 79 -4 688 693 -8
10 138 140 -9 15 61 19 42 12 28 51 -31 -3 238 51 -57
11 328 3186 22 16 142 151 -20 13 3832 344 -28 -2 845 612 54
12 85 107 -49 14 319 299 48 -1 875 638 61
13 134 137 -8 3 -5 1 15 250 230 49 0 2085 2070 [
16 8 [ 1 1956 1908 28
3 -9 1 0 88 97 -43 17 -18 ] -3 2 952 907 58
1 448 428 41 3 1031 1091 -68
0 913 048 -37 2 410 427 -40 3 -1 1 4 22 14
1 113 109 13 3 243 228 47 5 1218 1218 0
2 188 201 -41 4 457 425 70 0 2305 2283 10 6 1303 1287 31
3 967 939 31 5 213 208 14 1 2100 2061 21 7 648 6353 -9
4 150 165 -50 6 567 556 20 2 211 219 -34 8 168 155 48
§ 112 112 1 7 88 90 -87 3 1109 1094 18 9 101 77 68
[} 52 54 -4 8 538 499 69 4 481 475 13 10 294 293 4
7 298 290 22 9 88 60 57 5 1114 1087 48 11 284 275 23
8 32 51 -25 10 530 3517 24 6 407 381 61 12 89 103 -35
9 51 82 -61 11 289 289 -2 7 1720 662 88 13 574 810 -65
10 2286 240 -37 12 -50 20 -54 8 855 3850 11 14 159 149 27
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Tetra{pentafluorophenyljoctachloroporphinato Cu(II)

15 369 365 7 -15 9 13 -1 -8 136
16 149 146 6 -14 166 157 20 -5 540
17 79 95 -30 -13 103 85 36 -4 194

-12 717 57 34 -3 562

3 2 1 -11 471 460 21 -2 111
-10 169 148 61 -1 405
-15 30 31 -1 -9 251 234 47 0 425
-14 119 125 -15 -8 441 420 45 1 788
-13 21 13 [ -7 635 605 49 2 2117
-12 68 81 12 -8 865 368 -7 3 525
-11 58 49 13 -5 381 897 -41 4 253
-10 130 144 -40 -4 243 255 -41 5 55
-9 341 317 58 -3 835 648 -21 6 369
-8 485 471 29 -2 294 290 12 7 253
-7 337 309 71 -1 1080 1058 .32 8 188
-6 344 353 -24 0 487 486 -45 9 188
-5 833 840 -9 1 849 852 -4 10 159
-4 458 435 50 2 1131 1092 39 11 29
-3 348 353 -16 3 1417 1458 .33 12 284
-2 202 206 -15 4 1305 1317 -10 13 -38
-1 284 306 -78 5 6805 5738 55 14 548
0 1858 1855 1 ] 94 111 -68 15 35
1 42 8 58 7 -21 5 -13 16 47

2 531 551 -42 8 184 179 16

3 422 41§ 15 9 1038 1083 -49 3 7

4 993 674 22 10 249 255 -18
5 344 341 S 11 171 193 -73 .14 -44
6 364 3855 25 12 71 99 -53 -13 236
7 461 451 21 13 78 85 -18 -12 37
8 257 281 -12 14 311 297 33 -1i 198
§ 115 100 47 15 454 4355 -2 -10 1586
10 364 357 16 16 -8 9 -1 -9 198
11 260 268 -24 17 65 75 -16 -8 344
12 177 211 -110 -7 485
13 45 40 [} 3 5 1 -8 11
14 122 128 -9 =5 -15
15 44 28 16 -14 128 122 2 -4 525
16 336 330 18 -138 147 132 34 -3 685
17 S4 27 26 -12 134 120 33 -2 101
-11 237 249 -32 -1 349
3 3 1 -10 318 315 7 0 180
-9 80 48 59 1 181
-15 -3 15 -8 -8 391 389 3 2 290
-14 388 3877 24 -7 355 345 24 3 -32
-13 51 45 7 -6 688 681 10 4 146
-12 94 92 4 -5 393 383 23 5 524
-11 431 444 -28 -4 872 871 0 6 71
-10 153 152 3 -3 266 289 .77 7 135
-9 642 615 44 -2 71 68 9 8 3178
-8 573 571 3 -1 99 114 -82 9 483
-7 378 344 80 ¢ 935 919 19 10 96
-6 48 47 2 1 681 688 -1l 11 583
-5 556 563 -15 2 568 564 7 12 125
-4 10 98 20 3 248 256 -25 13 95
-3 1148 1143 4 4 796 828 -43 14 428
-2 193 191 8 5 1169 1114 52 15 118
-1 232 197 121 8 431 470 -98 16 42

0 507 480 57 7 -4 28 -22

1 502 484 38 8 70 71 -1 $ 8

2 789 1765 33 9 89 108 -535
3 392 386 15 10 77 80 -7 -13 73
4 80 66 50 11 127 113 36 -12 45
5 92 87 15 12 186 1989 -38 -11 71
6 1011 985 29 13 48 70 -39 -10 671
7 23 238 .25 14 -23 14 -12 -9 227
8 368 377 -23 15 40 60 -28 -8 58
9 346 339 19 16 -85 7 -18 -7 83
10 11 10 -6 209
11 242 278 -111 3 6 1 -5 364
12 50 77 -56 -4 542
13 294 281 32 -14 59 78 -21 -3 558
14 113 103 23 -13 498 481 31 -2 570
15 30 16 9 -12 272 2738 -1 -1 721
16 278 265 29 -11 -23 3 -9 0 774
17 187 178 23 -10 241 242 -3 1 178
-9 483 493 -19 2 752
3 4 1 -8 42 ] 30 3 462
-7 336 837 -2 4 374
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Tetra(pentafluorophenyl)octachloroporphinato Cu{ll) Page 15
-9 86 87 34 -8 38 61 -32 4 36 83 -38 10 90 105
-8 108 123 -39 -7 98 101 -7 5 168 155 31 11 107 105
-7 3854 359 -10 -8 67 64 5 6 -22 15 -10 12 35 18
-8 -30 27 -29 -5 241 212 88 7 145 141 9 13 203 213
-5 245 221 80 -4 170 1863 18 14 -48 17
-4 47 40 -3 508 488 38 4 -13 1
-3 127 149 -868 -2 11 21 -5 4 -8 1
-2 172 185 22 -1 49 38 16 0 75 55 33
-1 590 568 87 0 248 249 -2 1 39 89 -47 0 208 208
0 455 472 -36 1 246 241 14 2 331 338 -18 1 62 41

1 570 555 25 2 294 290 3 20 8 5 2 112 101
2 37 36 1 3 200 180 49 4 55 86 -17 3 523 512
3 115 129 -42 4 -37 g 28 5 245 245 -1 4 88 74
4 382 414 -78 5 77 79 -4 [ 32 61 -38 5 636 825
5 156 158 -7 6 153 147 14 7 143 135 20 8 41 18
8 -25 29 -27 T 247 228 57 8 134 128 18 7 547 554
7 579 581 -3 8 25 19 9 -21 29 -18 8 602 597
8 263 261 é 9 50 59 -12 9 425 421
9 27 57 -38 10 246 239 15 4 -12 1 10 258 254
10 143 147 -11 11 245 243
11 -48 18 - 45 3 15 1 0 -41 27 -438 12 87 81
12 189 185 9 1 120 138 -38 18 -24 38
13 235 223 29 -7 155 144 24 2 516 492 43 14 48 26
-8 185 188 - 3 39 1 28
3 12 1 -5 486 72 -40 4 59 81 -3 4 -7 1
. -4 -28 2 -1l 5 343 3824 44
-11 44 70 -37 -3 383 349 29 6 -17 9 -6 0 344 329
-10 94 93 1 -2 139 127 27 7 288 282 14 1 90 98
-9 284 262 4 -1 220 210 28 8 389 361 17 2 348 340
-8 207 208 9 0 517 493 43 9 80 82 15 3 382 893
-7 338 827 28 1 104 108 -8 10 41 15 19 4 186 189
-8 847 338 24 2 -15 7 -4 11 79 75 7 5 415 419
-5 211 208 14 3 288 278 28 6 524 518
-4 130 144 -39 4 292 278 34 4 -11 1 7 440 411
-3 553 547 11 5 79 78 ] 8 449 447
-2 287 1282 13 6 150 145 12 ¢ 41 47 -7 9 280 262
-1 -387 22 -35 7 400 379 42 1 142 149 -19 10 360 337
0 899 687 17 8 112 91 41 2 558 582 -15 11 184 174
1 -30 6 -18 9 -85 4 -17 3 58 41 24 12 224 221
2 91 115 -68 4 17 79 -4 13 150 138
3 -55 1 -62 3 16 1 5 87 78 -10 14 119 124
4 169 204 -108 [} 37 238 12 15 79 63
3 35 55 -5 -51 22 -47 7 180 181 -5
8 -57 42 -97 -4 85 81 6 8 284 276 19 4 -6 1
7 290 285 11 -3 40 25 12 g 83 80 5
8 168 170 -6 -2 399 391 18 10 12 5 1 0 43 26
9 178 1719 -17 -1 116 114 5 11 30 28 1 1 1221 1229
10 -28 52 -51 4] 7 91 -34 12 202 200 [ 2 557 566
11 .54 23 -58 1 -5 80 -94 3 6844 640
12 73 82 .15 2 -45 40 -58 4 -10 1 4 240 258
3 -38 186 .27 5 272 264
3 13 1 4 57 82 -7 0 -38 186 -32 3 84 90
5 83 g1 -15 1 50 73 -48 7 138 118
-10 11 30 -10 8 108 98 20 2 172 186 -40 8 395 374
-9 81 53 10 7 -383 16 -19 3 273 253 51 9 397 389
-8 221 221 0 4 138 132 11 10 388 345
-7 893 8717 33 3 17 1 5 217 218 -2 11 444 453
-8 294 288 14 6 195 202 -18 12 -15 37
-5 177 164 31 -1 -34 19 -122 7 288 28 2 18 143 138
-4 384 348 35 0 19 50 -29 8 88 3 28 14 161 147
-3 100 104 -8 1 20 27 -3 9 89 98 -21 15 241 238
-2 480 451 17 2 -13 386 -20 10 328 308 47 186 187 185
-1 364 363 1 3 -82 24 -23 11 7 18 -4
0 372 379 -18 12 38 48 -11 4 -5 1
1 408 392 31 4 -15 1 13 94 88 9
2 88 114 -67 0 188 141
3 188 158 79 0 301 285 34 4 -9 1 1 579 544
4 4868 479 -21 1 80 71 -17 2 78 98
5 58 82 - 2 79 78 0 0 1968 188 31 3 285 275
8 -56 1§ -63 3 -42 6 -27 1 342 333 22 4 717 712
7 86 103 .38 4 -8 13 -3 2 309 317 -21 5 511 521
8 -34 4 -19 3 119 98 55 6 221 189
g -19 39 .29 4 -14 1 4 a1 82 -2 7 768 729
10 .44 18 -36 5 252 238 36 8 339 347
11 39 63 -31 0 152 150 4 8 78 93 -35 g 578 551
1 180 177 8 7 238 223 39 10 64 59
3 14 } 2 368 352 30 8 176 168 23 11 262 264
3 314 319 -11 9 61 1 -19 12 184 186

(X T
Wk O

et B0 1 03 B 07 8
R DWW ~I=IN I OO =)

0 1O

WU D RIS

1D
a0 O O &R &N W bk 14 OO 00 00 bt = =1



196

Tetra(pentafluorophenyl)octachloroporphinato Cu(Il) Page 16
13 152 170 -49 9 608 605 [} 17 -338 14 -19 -10 265 251 38
14 145 144 2 187 166 62 -9 174 168 18

15 87 71 27

10
11 179 169 30 4 2 1 -8 707 707 Y
16 62 47 20 12 192 200 -28 -7 33 40 -9
13 141 158 -48 -14 212 204 19 -6 283 268 .15
4 -4 1 14 1 25 -10 -18 308 285 51 -5 180 121 119
15 222 205 42 -12 307 308 11 -4 437 430 17
0 104 90 46 16 13 30 -10 -311 365 388 -54 -3 837 639 -2
1 1808 1301 ] 17 -186 1 -4 -10 363 370 -17 -2 22 12 9
2 325 271 142 -9 33 19 13 -1 687 691 -6
3 120 124 -14 4 o 1 -8 315 313 8 0 472 460 27
4 306 327 -64 -7 138 141 -11 1 541 523 35
5 6833 639 -10 -14 67 60 11 -8 241 227 40 2 559 581 -43
¢ 1078 1090 -12 -13 51 62 -16 -5 437 446 -21 8 274 283 -33
7 882 356 17 -12 120 108 37 -4 33 25 13 4 315 303 34
8 150 161 -38 -11 -15 10 -5 -3 558 580 .53 5 208 205 -7
9 404 368 79 -10 171 157 40 -2 551 543 16 6 449 483 -32
10 83 98 -39 -9 489 464 49 -1 429 440 -28 T 498 517 -42
11 32 11 ié -8 281 283 -7 0 45 431 54 8 841 8286 19
12 147 132 40 -7 390 384 13 1 1416 1422 -4 9 337 352 -41
13 116 108 17 -8 492 489 4 2 174 192 -81 10 493 479 27
14 30 18 9 -5 248 2438 17 8 204 218 -56 11 80 96 -89
15 367 353 30 -4 1555 1595 -380 4 147 145 8 12 237 230 20
16 174 179 -12 -3 8 100 -56 5 519 527 -18 13 284 304 -53
-2 147 131 80 8 600 588 20 14 273 289 11
4 -3 1 -1 305 287 54 7 178 171 27 15 43 43 0
¢ 518 528 -20 8 268 2869 ~4 186 177 185 -19
0 259 258 11 1 419 439 -52 9 3854 383 -78 17 -13 37 -21
1 154 167 -50 2 1186 1175 10 10 228 218 28
2 255 237 60 3 49 489 81 11 583 806 -42 4 5 1
3 564 578 -27 4 44 42 5 12 198 191 18
4 9568 943 15 5 45 83 -48 18 361 362 ~2 -14 177 169 18
5 3038 298 28 6 585 541 44 14 102 112 -22 -13 55 53 2
6 204 230 .95 7 8 1 15 -23 15 -12 .12 -29 & -15
7 262 258 13 8 6808 812 -6 16 240 263 -59 -11 228 208 44
8 385 388 -7 g 195 193 7 17 115 108 15 -10 608 608 -3
9 413 398 30 10 211 223 -40 -9 238 230 17
10 125 97 73 11 418 410 19 4 3 1 -8 520 509 21
11 447 444 5 12 336 314 54 -7 226 227 -2
12 297 303 -14 13 -338 13 -23 -14 35 16 13 -8 56 85 -19
13 181 182 .29 14 134 142 -21 -13 398 369 35 -5 335 386 -85
14 221 223 -5 15 110 110 9 -12 -38 -21 -4 62 41 44
15 145 142 15 16 84 115 -70 -11 74 88 -28 -3 355 332 61
16 -45 8 -34 17 138 152 -46 -10 57 10 47 -2 195 182 43
17 11 17 -2 -9 344 337 18 -1 358 357 -3
4 11 -8 808 801 8 0 145 146 -4
4 -2 1 -7 120 119 5 1 110 128 .72
- 14 82 75 11 -6 21 37 .21 2 841 853 -1b
0 410 400 25 .13 279 271 19 -5 146 146 1 3 105 93 42
1 300 293 21 -12 123 121 3 -4 530 513 33 4 143 129 52
2 192 194 -7 <11 112 128 -41 -3 38 28 20 5 752 811 -90
3 656 652 -10 -21 8 -9 -2 404 393 26 6 155 1685 .39
4 221 199 78 -9 194 178 48 -1 465 451 31 7 421 439 .44
5 538 559 -43 -8 45 85 -40 0 204 224 -81 8 228 219 27
6 482 476 13 -7 3858 353 13 1 681 652 13 9 333 349 -43
7 156 168 .48 -8 409 388 53 2 254 241 45 10 88 75 32
8 648 646 4 -5 82 42 45 3 285 279 19 11 50 61 -20
9 521 492 58 -4 229 215 44 4 727 - 728 -1 12 71 83 -25
10 834 837 -4 -3 48 35 28 5 449 471 .52 13 208 212 -1
11 21 5 8 -2 40 392 24 ] 91 108 -64 14 190 205 -42
12 26 42 -19 -1 1357 1389 .27 7 951 957 -7 15 138 144 -14
13 72 87 0 355 343 34 8 311 3238 -37 16 130 137 -85
14 105 103 4 1 185 181 20 9 135 143 -27
15 231 208 55 2 899 891 S 10 854 850 5 4 6 1
18 47 42 5 3 489 458 88 11 20 8
17 -28 2 -9 4 218 227 -85 12 391 386 10 -13 105 92 28
5 1069 1086 3 13 490 501 -22 -12 -1i1 9 -3
4 -1 1 6 3840 338 7 14 252 259 -19 -11 144 1553 -28
7 23 21 2 15 59 76 -31 -10 87 49 27
0 1033 1025 3 8 199 207 -27 16 470 4864 12 -9 247 231 42
1 854 803 88 9 85 90 -12 17 174 164 22 -8 8% 57 64
2 813 615 -2 10 150 180 -32 -7 367 358 22
3 38 8 42 11 464 460 8 4 4 1 -6 179 168 34
4 277 274 9 12 344 329 38 -5 21 31 -1
5 313 353 -131 13 42 K 27 -14 134 141 -17 -4 38 53 -31
6 125 128 -4 14 331 334 -6 -13 347 337 20 -3 431 412 42
7 51 50 4 15 288 298 -24 .12 42 44 -3 -2 491 448 90
8 404 404 o 16 188 212 -85 -11 296 301 -14 -1 59 84 -81
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Tetra(pentafluorophenyl)octachloroporphinato Cu(l1) Page 17
0 161 157 13 12 362 367 -12 -1 -14 41 -38 0 243 235
1 349 360 -81 18 -45 9 -37 0 195 171 89 1 g2 101
2 580 577 5 14 198 198 [ 1 307 284 59 2 115 87
3 357 378 -58 15 60 59 1 2 381 353 83 § 211 219
4 31 20 14 3 461 459 4 4 98 9
5 141 115 86 4 9 1 4 418 392 51 5 335 327
6 522 507 30 5 -22 65 -88 6 123 132
7 375 425 -133 -12 155 148 20 6 -47 18 -49 7 Q0 72
8 49 25 35 -11 38 ] 18 7 386 3893 -18 8 239 224
9 749 781 -47 -10 195 189 14 8 54 71 -30 9 30 49
10 573 562 20 -g 201 202 - 9 111 121 ~-24 10 89 g3
11 153 168 -48 -8 74 61 24 10 48 59 .16
12 257 247 21 -7 252 240 30 11 -48 28 -52 4 15 1
13 164 164 [¢] -8 510 500 19 12 349 837 26
14 33 13 14 -5 191 201 -29 13 23 14 4 -8 86 74
15 64 81 -30 -4 2286 220 18 -5 191 188
16 8¢ 81 -21 -3 3506 516 -18 4 12 1 -4 215 2086
-2 556 547 17 -3 -18 18
4 7 1 -1 7006 719 -80 -10 38 33 4 -2 213 199
0 3802 278 71 -9 289 264 56 -1 225 218
-13 29 2 11 1 114 134 .69 -8 93 101 -17 0 202 202
-12 93 97 -8 2 817 579 64 -7 519 510 17 1 25 51
<11 140 114 80 3 510 510 o] -8 116 7 42 2 302 289
-10 88 68 38 4 94 88 63 -5 -35 15 -24 3 232 232
-9 171 141 75 5 463 460 5 -4 185 181 11 4 103 105
-8 283 281 [ ¢ 182 189 -24 -3 183 178 41 5 269 258
-7 165 179 -42 7 347 346 -2 305 289 38 6 148 152
-8 651 643 13 8 102 85 490 -1 469 458 28 7 263 254
-5 575 580 -9 9 35 57 -34 0 85 73 25 8 370 382
-4 448 433 31 10 18 41 21 1 198 212 -42 g 121 135
-3 300 2092 21 11 39 82 .77 2 114 117 -8
-2 567 554 23 12 167 177 25 3 341 336 11 4 18 1
-1 364 378 -36 18 232 227 14 4 391 367 53
0 763 753 14 14 154 189 -37 5 208 198 31 -4 66 85
1 1215 1169 42 15 25 56 -32 8 180 205 -75 -3 38 43
2 4 484 12 T -50 16 -50 -2 152 137
3 349 358 -25 4 10 1 8 -58 10 -87 -1 2286 2086
4 34 8 4 9 304 310 -18 0 18 10
5 571 564 12 -12 206 218 -29 10 -52 3§ -47 1 141 135
6 922 875 55 11 -6 53 .40 11 -44 11 -83 2 52 18
7 347 356 -23 .10 95 79 30 12 222 221 1 3 -50 18
B 447 485 -40 -9 108 1186 -24 3 -0 43 -26 4 114 114
9 205 234 -95 -8 78 90 -27 5 66 82
10 815 614 1 -7 282 298 -18 4 13 1 6 -32 26
11 41 85 -41 -8 406 405 2 7 180 149
12 283 257 15 -5 31 62 -49 -9 142 143 -2
18 235 234 0 -4 595 602 -12 -8 -25 16 -13 4 17 1}
14 111 118 -14 -3 290 291 -4 -7 3981 372 40
15 87 77 18 -2 560 544 29 -6 251 241 25 -1 145 130
16 -39 5 -22 -1 210 228 -58 -5 820 3827 -18 0 -33 17
0 724 685 56 -4 348 364 -37 1 188 187
4 8 1 1 -15 21 -14 -3 142 165 83 2 134 136
2 -15 45 -50 -2 71 70 1 3 193 187
-13 205 208 -8 3 505 494 21 -1 362 342 44
-12 27 10 -12 4 165 181 -54 0 344 342 4 5 -14 1
-11 245 248 -1 5 48 50 -3 1 388 380 18
-10 152 150 3 6 135 145 -28 2 -21 23 -17 o] 80 92
-8 119 97 48 7 55 49 10 3 158 145 35 1 78 73
-8 643 622 33 8 68 55 20 4 161 178 -50 2 221 213
-7 309 319 -25 9 476 475 0 5 412 403 19 3 65 56
-8 81 89 26 10 -48 -41 [} 64 90 -54 4 175 171
-5 905 909 -4 11 179 172 18 7 -83 32 -38 5 80 88
-4 66 70 -9 12 283 2786 18 8 67 886 -387
-3 182 167 -18 13 69 90 -40 9 40 50 -13 5 -13 |
-2 268 278 -46 14 58 55 10 80 90 -18
-1 249 288 34 11 93 109 -35 Y 84 74
¢ 117 138 -59 4 11 1 12 37 38 1 1 -8
1 198 142 159 2 218 230
2 537 529 18 -11 140 144 -8 4 14 1 3 164 178
3 139 183 -91 .10 195 189 16 4 77 75
4 237 227 30 -9 485 488 35 -8 193 191 3 5 97 95
§ 237 231 19 -8 101 106 -1l -7 -30 38 -34 [} 81 73
8 888 847 49 -7 14 25 - -6 1 18 -4 7 41 27
7 164 144 59 -8 121 128 .17 -5 181 178 7 8 -28 35
8 488 475 24 -5 259 250 23 -4 208 200 20
9 129 159 .94 -4 304 301 8 -3 44 60 -23 5 -12 1
10 32 44 -15 -3 104 113 .23 -2 25 23 2
11 106 129 -62 -2 203 185 51 -1 285 209 638 [ 44 45
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Tetra{pentafluorophenyl)octachloroporphinato Cu(1I)

I 154 164 .28
2 204 198 20 0 130 127 10 ] 63
3 31 18 9 1 51 52 -2 1 1e3
4 32 50 .21 2 80 82 -6 2 5738
5 170 173 -7 3 174 178 -10 3 164
6 49 43 7 4 -29 -19 4 222
7 542 524 31 5 587 589 -2 5 226
8 105 110 -10 8 537 541 -7 6 217
g -49 12 40 7 63 84 -1 7 535
10 200 188 31 8 99 93 14 8 48
g 351 3847 9 g 311
5 -11 1 10 148 152 -8 10 70
11 608 614 -14 11 88
0 133 144 -28 12 82 80 3 12 112
1 218 218 4 13 117 112 11 13 257
2 36 31 4 14 41 68 -38 14 264
3 389 892 -6 15 44 10 23 15 280
4 49 38 13 16 172
5 31 42 -1l 5 -8 1
6 -4 20 -7 5 -2
7 41 48 -8 0 420 380 86
8 199 201 -4 1 52 12 52 0 148
9 71 87 -32 2 681 664 27 1 398
10 316 309 14 3 324 312 31 2 202
ir -15 3 -10 4 -22 28 -29 3 266
5 138 1387 1 4 36
5 -10 1 6 197 197 -2 5 21
7 262 286 -12 6 241
0 110 10} 22 8 362 370 -20 7 97
1 48 72 -47 9 137 130 18 8 48
2 -38 5 -24 {0 182 179 -52 9 411
3 113 119 -13 11 39 22 15 10 247
4 48 49 -1 12 31 47 -18 11 62
5 191 178 38 13 33 51 .23 12 368
8 101 105 -8 14 241 222 45 13 125
7 -25 9 -38 15 44 36 8 14 35238
8 -18 43 -36 15 338
g 202 2038 -1 5 -5 1 18 -24
10 122 120 4 17 181
11 210 208 4 0 56 78 -80
12202 213 -28 1 647 660 -22 5 -1
2 362 377 -38
5 -9 1 3 104 99 14 0 1017 1
4 603 573 50 1 578
0 300 302 -4 5 268 261 13 2 811
1 351 3338 41 6 227 223 10 3 204
2 118 119 -2 7 188 172 47 4 726
3 418 408 23 8 936 938 -1 5 197
4 -36 13 -27 9 326 329 -8 6 853
5 149 151 -5 10 379 390 -286 7 956
8 172 170 4 11 455 447 17 8 388
7 57 48 13 12 81 75 -28 9 157
8 428 433 -12 18 1486 156 -27 10 229
9 40 51 -14 14 181 127 10 11 405
10 132 141 -25 15 249 263 -34 12 79
11 28 38 .11 18 142 144 -4 13 160
12 -7 23 -9 14 273
13 .28 6 -11 5 -4 1 15 178
16 58
5 -8 1 0 638 599 60 17 162
1 1090 1092 -2
0 17 91 -38 2 52 48 9 5 0
1 263 265 -7 3 163 150 43
2 104 105 -2 4 820 800 27 -138 34
3 485 483 -1 5 63 51 29 -12 220
4 123 118 13 6 284 283 4 <11 128
5 191 197 -17 7 866 852 18 -10 385
8 52 38 20 8 351 334 43 -9 121
7 63 14 58 9 514 481 62 -8 297
8 470 470 0 10 103 69 76 -7 39
9 99 82 37 11 231 219 32 -6 505
10 93 88 10 12 270 287 7 -5 141
11 265 273 -20 13 175 192 -50 -4 303
12 -12 46 -38 14 239 252 .34 -3 202
13 42 52 -12 15 108 112 -7 -2 81
14 265 288 -1 16 26 48 -22 -1 42
0 398
5 -7 1 5 -3 1 1 423
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Tetra(pentafluorophenyl)octachloroporphinato Cu(lI)
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Tetra{pentafluorophenyl)octachloroporphinato Cu(Il) Page
11 118 130 -42 5 205 186 44 0 449 455 -12 4 -9
12 222 205 40 6 108 120 -27 1 304 315 -28 5 171
13 188 178 22 7 181 166 34 2 311 316 -11 6 409

3 401 399 4 7 131
5 13 1 6 .18 1 4 208 212 -1} 8 118
5 150 1486 11 9 577
-8 122 118 17 0 -20 24 -14 6 328 323 14 10 255
-7 177 168 21 1 74 70 7 7 527 587 -19 11 274
-8 296 27¢ 45 2 309 320 -24 8 121 103 41 12 357
-5 83 90 -14 3 45 20 20 9 201 207 -17 13 94
-4 240 229 27 4 -28 38 -32 10 71 74 -4 14 75
-3 83 81 -38 5 184 184 0 11 129 125 10 15 45
-2 81 89 .17 8 20 18 1 12 22 39 -14 16 96
-1 232 224 21 7 185 185 0 13 112 118 -13
0 140 142 -6 14 90 78 22 6 .
1 51 58 .10 8 -12 1
2 352 351 1 8 -7 1 0 38
3 238 235 7 0 38 56 -238 1 529
4 210 212 -4 1 56 55 0 0 152 162 -30 2 37
5 151 145 18 2 255 282 -17 1 69 82 -31 3 436
8 100 95 11 3 32 34 -1 2 201 205 -1} 4 597
T -48 13 -45 4 -19 7 -8 3 289 299 .28 5 108
8 242 224 43 5 99 88 20 4 30 45 -20 6 57
9 -50 12 -46 8 425 419 12 5 249 261 -32 7 177
10 15 88 .26 7 115 104 21 8 458 442 30 8 105
11 110 104 11 8 232 2128 14 7 140 120 52 9 692
12 92 101 -18 9 98 111 -27 8 145 124 54 10 82
9 292 283 22 11 400
5 14 1 6 -11 1 10 343 330 30 12 433
11 120 112 19 13 87
-7 180 180 -1 ] 49 55 -8 12 13 24 -8 14 517
-6 156 154 4 1 78 69 7 13 213 201 30 15 180
-5 103 108 -6 2 342 341 0 14 -41 8 -27 16 -25
-4 -21 3 -7 3 12 5 1
-3 153 151 3 4 57 49 12 6 -6 I 6
-2 199 189 25 5 89 70 «1
-1 85 89 -49 8 37 13 18 0 319 33% -55 0 198
0 28 40 -14 7 232 218 34 1 547 5851 -7 1 813
1 441 410 81 8 94 86 15 2 14 1 3 2 118
2 371 360 24 g 179 179 1 3 135 152 -57 3 482
3 336 314 50 10 229 221 17 4 112 120 -2% 4 52
4 349 339 23 11 135 127 18 5 63 81 5 5 31
5 350 349 2 6 156 151 18 & 0648
6 231 225 14 8 -10 1 7 514 514 0 7 195
7 289 2861 85 8 89 84 11 8 105
8 275 264 25 0 59 84 -9 9 285 246 -31 9 467
9 145 1486 -2 1 57 59 -3 10 171 187 -486 10 263
10 -28 51 -49 2 38 45 -9 11 41 32 10 11 253
3 337 3834 7 12 283 236 -7 12 48
5 15 1 4 12@ 118 19 13 182 171 27 13 50
5 151 173 -64 14 164 1863 2 14 243
-8 311 295 34 6 170 151 48 15 48 1 29 15 52
-5 41 57 -20 7 16 21 -2 18 77
-4 -39 7 -24 8 .27 11 -13 8 -5 1
-8 178 184 .15 9 8 20 -5 6
-2 342 331 25 10 222 187 78 0 104 121 .54
-1 188 177 25 11 145 125 45 1 3837 350 -34 0 713
0 288 271 -8 12 -24 8 -9 2 158 168 .35 1 173
1 401 368 12 3 52T 552 -49 2 819
2 -34 36 -40 8 -9 1 4 -18 21 -14 3 234
3 108 113 .12 5 270 252 52 4 41
4 319 300 44 0 232 231 1 6 114 124 -28 5 48
5 262 262 0 1 225 228 -8 1 41 25 19 6 3858
8 .20 22 .13 2 489 457 24 8 423 408 32 7 188
7 158 147 24 $3 211 212 -4 g 224 215 27 8 18
8 138 137 2 4 68 77 -21 10 153 144 24 9 -
9 .27 9 .11 5 339 331 19 11 158 133 49 10 88
[4 82 90 -18 12 21 2 7 11 308
5 18 I 7 185 173 -23 13 43 48 -6 12 87
8 189 204 -40 14 369 349 43 13 221
-3 148 139 i6 g .12 25 -12 15 202 198 13 14 127
-2 .82 286 .25 10 91 78 25 15 99
-1 .15 49 -37 11 209 208 2 8 -4 1 18 -38
0 115 113 3 12 84 77 11 17 244
1 -40 14 .27 183 112 135 -52 0 [ 9 0
2 124 124 0 1 70 28 77 6
3 .35 30 -31 8 -8 1 2 21 27 -8
4 107 108 2 3 108 1286 -60 -12 12
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Tetra(pentafluorophenyl)octachloroporphinato Cu(II)

-11 179 184 -18 -1 255 272 -58 11 27
-10 19 41 .20 ] 46 12 48 12 210
-9 85 100 -33 1 519 542 -48 13 -25
-8 85 64 2 2 98] 1034 -62 14 93
-7 199 209 -32 3 282 288 -12 15 44
-6 -22 2 -10 4 173 188 -59 16 -38
-5 124 120 12 5 390 3838 65 17 40
-4 401 394 18 8 154 155 -5
-3 96 99 -10 7 1008 1015 -9 6
-2 981 959 2 8 499 479 39
-1 7715 774 0 9 3868 373 28 -12 185
0 256 301 -157 10 119 118 2 -11 220
1 48 490 .14 11 256 275 -55 -10 191
2 1114 11368 .22 12 121 107 36 -9 50
3 8 79 -89 13 518 500 29 -8 59
4 531 530 14 83 84 -1 -7 199
5 237 228 30 15 40 27 12 -6 150
6 43 19 35 16 248 250 -9 -5 464
7 319 313 15 17 143 140 5 -4 573
8 220 230 -32 -3 7060
9 150 149 ] s 1 -2 41
10 160 144 44 -1 284
11 202 193 26 -12 69 48 28 0 1027
12 190 181 0 .11 -18 15 -8 1 14
13 126 137 .27 .10 -20 47 -43 2 70
14 303 298 16 -9 333 327 13 3 133
15 183 181 3 -8 328 315 30 4 600
16 222 213 22 -7 180 150 28 5 278
17 107 120 -29 -6 185 162 10 e 93
-5 278 269 25 7 1338
8 11 -4 329 341 -31 8 76
-3 177 168 29 9 131
-13 50 24 24 -2 513 515 -4 10 123
-12 96 92 8 -1 289 272 -11 11 -24
-11 13 19 -2 0 1014 997 18 12 -15
-10 110 1086 10 1 132 113 68 13 142
-9 11 1 2 575 5§77 -3 14 337
-8 -31 16 -22 $ 351 361 -28 15 304
-7 227 236 -29 4 168 171 -11 16 167
-6 87 59 15 5 90 82 22
-5 184 168 45 6 142 141 3 6
-4 28 8 14 7 331 3238 20
-3 184 175 -41 8 317 828 -30 -12 178
-2 119 116 11 9 335 336 -3 -11 215
-1 822 837 -19 10 585 592 -11 -10 90
0 191 188 8 11 180 158 4 -9 39
1 702 718 .18 12 87 81 14 -8 870
2 188 208 .75 13 286 2686 o] -7 133
3 198 219 -78 14 25 2 10 -6 473
4 386 399 .33 15 163 157 15 -5 223
5 1344 1812 27 18 243 221 50 -4 86
6 193 181 39 17 275 255 44 -3 238
7 878 891 -16 -2 349
8 72 78 -3 6 4 1 -1 140
9 364 342 53 0 489
10 555 537 34 -12 185 133 ] 1 148
11 171 177 .20 -11 80 85 10 2 118
12 175 185 .30 -10 174 178 -11 8 874
13 118 111 16 -9 78 79 -1 4 275
14 107 94 28 -8 394 390 8 5 36
15 188 172 39 -7 78 70 15 8 -22
16 -23 0 -7 -6 142 137 12 7 140
17 -30 15 -18 -5 443 431 27 8 148
-4 31 27 4 9 383
6 2 1 -3 431 418 27 10 837
-2 48 34 25 11 56
-13 64 38 33 -1 288 297 -32 12 59
-12 168 177 .28 0 487 474 -15 13 180
-1l 64 48 22 1 34 30 14 71
-10 154 157 -6 2 144 149 -18 15 174
-9 200 189 29 8§ 150 158 -9 18 82
-8 425 409 84 4 44 19 37
-7 273 270 8 § 1707 681 38 8
-8 208 208 6 8 45 55 -23
-5 164 159 15 7 445 428 36 -12 938
-4 571 580 .17 8 392 396 -10 -1i1 238
-3 295 278 47 9 151 152 -8 -10 245
-2 895 370 60 10 222 234 -38 -9 244
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Tetra(pentafluorophenyl)octachloroporphinato Cu(1I)
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286 277
-33 11
151 149
-42 8
212 217
79 85

22 57

8 10 1
170 163
34 37

57 83

112 107
214 224
81 76

-29 5
-23 22
164 164
111 95
628 624
103 88
-85 28
489 502
288 322
286 270
592 570
115 118
416 421
218 215
74 78

93 79

88 77

231 221
7 32

8 11 1
224 207
186 132
130 132
23 42

-45 44
60 62

-29 3
155 156
-35 16
112 108
-48 27
T4 89

41 82

108 121
101 118
231 224
370 378
482 476
54 59

168 188
227 205
46 29

35 43

6 12 1}
156 189
418 416
294 269
41 40

142 137
-22 30
219 203
810 808
45 56

-34 33
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269 296
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402 419
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-27 40
28 §5
71 91

6 13 1

247 235

137 123

151 149

888 360
28 1

128 132

262 256

189 132

244 244

-47 22

222 208

180 178

-81 54
42 52

204 202
46 23
49 59
43 55

122 120

6 14 1

131 128
53 44

322 3813

-31 41

211 192

227 239
98 117

128 129
86 96

~18 1

478 460

~29 43

229 218

2386 228
48 81
39 42

119 127

6 15 1

197 185

213 188
76 85

331 811

374 370

113 111

248 247

188 170

113 106

248 254

- 48 23
97 86
(] 89
17 20

¢ 16 1
49 71

- 42 25

-47 5

189 192
42 45
80 87
32 62

-32 48
87 88
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-12
-4
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-37
-31
-25
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7 -12 1
81 99
176 170
372 393
257 255
-13 20
104 115
78 61
161 157
7 -11 1
51 51
53 85
48 49
217 207
121 127
123 93
241 242
35
185 192
228 219
7 -10 1
195 191
175 189
166 183
82 86
58 86
79 103
83 8
151 152
140 149
214 212
106 111
28 17
7 -9 1
-25 S
64 81
17 57
68 66
31 18
111 105
92 84
23 11
188 175
48 28
182 187
205 185
143 139
7 -8 1
57 78
82 61
491 495
88 59
38 41
475 498
59 5
125 135
285 267
85 41
78 59
101 92
87 82
132 1386
7 -7 1
107 108
197 174
341 344
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Tetra(pentafluorophenyl)octachloroporphinato Cu(1I)

7 198 181 43 14 178 161 38 -8 194
8 -14 8 -5 15 350 352 -5 -5 357
9 622 613 14 16 138 129 18 -4 378
10 257 261 -13 -3 398
11 108 87 48 7 11 -2 241
12 160 145 38 -1 182
13 27 $8 -10 -12 111 113 -3 0 424
14 283 255 18 -11 48 83 -20 1 819
15 220 211 20 -10 94 87 -§ 2 128
16 88 78 17 -9 240 248 .21 3 363
-8 40 52 -15 4 577
7 -2 1 -7 315 821 -14 5 110
-6 115 131 -46 8 3835
0 6802 594 13 -5 247 247 1 7 178
1 200 147 151 -4 441 456 -33 8 155
2 517 518 -3 261 1254 20 9 598
3 247 231 49 -2 484 479 9 10 150
4 259 250 25 -1 545 542 5 11 307
5 344 351 -17 0 585 5486 34 12 580
6 328 318 24 1 124 112 41 13 141
7 45 25 26 2 514 485 58 14 151
8 70 75 -12 8 157 128 99 15 344
g 56 568 .17 4 268 292 .77 i6 12
10 §52 545 11 5 139 123 52
11 73 76 -5 8 372 3877 -12 7
12 71 85 10 7 55 45 20
13 59 88 -15 8 a5 72 57 .11 87
14 54 2 41 g 304 319 -42 -10 124
15 180 181 21 10 347 3851 -10 -9 153
18 58 338 22 11 1286 147 -84 -8 385
12 235 2312 58 -7 298
7 -1 1 13 218 218 -8 -8 15
14 43 24 19 -5 195
0 133 132 4 15 176 184 -19 -4 209
1 837 627 16 18 41 41 0 -3 203
2 177 144 102 17 180 1862 -8 -2 44
3 450 436 29 -1 189
4 83 82 53 7 2 1 0 96
5 52 46 12 1 3871
6 266 262 9 -12 232 229 7 2 78
7 370 3877 -18 -1} 47 53 -8 3 127
8 104 88 42 .10 72 84 .22 4 207
9 205 211 -18 -9 439 434 9 5 687
10 20 12 4 -8 54 45 12 6 396
11 108 113 -1t -7 200 208 -16 7 28
12 148 148 1 -8 216 214 8 8 11§
13 84 94 -22 -5 28 3 12 9 204
14 64 71 -12 -4 59 36 37 10 181
15 57 61 -6 -3 169 150 56 11 92
16 25 28 -2 -2 32 34 -2 12 170
-1 80 82 -4 13 -2
7 o 1 0 489 464 10 14 10
1 215 205 35 15 270
-11 102 77 45 2 590 583 12 18 37
-10 71 85 -28 3 276 261 44
-9 38 42 -5 4 205 197 27 7
-8 238 229 22 5 3844 337 19
-7 25 2 10 6 440 450 -23 -11 108
-6 184 181 ] 7 374 385 23 -10 44
-5 403 410 -17 8 58 51 11 -9 147
-4 36 é 23 S 18 15 1 -8 829
-3 99 94 13 10 247 232 40 -7 92
-2 520 503 33 11 130 119 28 -8 353
-1 129 136 .23 12 543 549 -11 -5 101
0 217 207 30 13 90 69 40 -4 48
1 556 548 14 14 55 50 7 -3 2684
2 489 465 47 15 225 228 -6 -2 452
3 189 204 -52 16 152 151 1 -1 179
4 86 103 .58 17 180 162 39 0 438
5 784 771 18 1 342
6 169 173 -18 7 3 1 2 475
7 323 330 -19 3 127
8 268 264 -4 -12 251 232 42 4 263
9 254 270 -49 -11 27 15 7 5 3801
10 227 228 -4 -10 -8 7 -1 6 200
i1 41 54 -20 -9 227 244 -44 7 40
12 128 111 45 -8 55 49 10 8 615
13 51 49 -7 304 302 3 9 73
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Tetra{pentafluorophenyl)octachloroporphinato Cu(1I}

-3 235 213 58 -7 g5 121 -60 4 212 192
-2 425 412 29 -6 110 101 19 5 176 165
-1 52 30 31 -5 -28 23 -20 6 245 242
0 311 288 64 -4 154 1538 4 7 3833 310
1 281 268 36 -3 141 141 1 8 162 144
2 309 325 -43 -2 -47 1 -40 9 127 134
3 157 133 X4 -1 -47 21 -49 10 165 100
4 23 35 14 0 176 180 -9
5 100 105 -13 1 .11 2 -2 T 15 1
6 109 99 27 2 97 1086 -23
7 591 594 -4 3 505 485 38 -3 143 138
8 100 114 -37 4 2086 209 -8 -2 134 142
g -28 1 .14 5 -28 47 -52 -1 113 107
10 195 213 -51 8 506 496 17 0 144 134
11 136 1468 -28 7 103 ] 15 1 140 142
12 13 2 2 8 222 217 12 2 91 96
13 515 530 -8 G 485 474 20 3 49 43
14 81 50 15 10 50 43 9 4 83 45
15 79 77 3 11 276 265 26 5 108 115
12 101 107 -12 8 215 215
7 9 1 13 147 145 3 7 -38
8 103 108
-10 74 78 -7 7 12 1
-9 44 37 8 7 18 1
-8 149 140 22 -8 293 287 13
-7 59 55 7 -7 [} 8 [ 0 179 173
-8 190 204 -38 -8 322 303 42 1 .29 13
-5 225 220 12 -5 250 238 34 2 203 191
-4 62 81 2 -4 434 429 9 3 8 18
-3 -24 13 -13 -3 153 152 2 4 76 86
-2 532 523 17 -2 324 314 21 5 -19 49
-1 3980 370 44 -1 146 127 48
0 209 205 13 0 192 178 38 8 -11 1
1 612 572 66 1 -24 38 -35
2 105 133 .88 2 184 199 -44 0 79 103
3 120 90 73 3 -44 34 -55 1 134 119
4 500 505 -10 4 192 194 -4 2 37 3
5 3717 379 -8 5 255 24¢ 24 3 38 59
6 347 331 37 6 131 122 20 4 -32 4
7 7 64 .72 7 173 169 11 5 -24 13
8 181 203 -64 8 14 32 -13 8 37
9 252 249 8 8 157 158 -3 7 186 171
10 170 183 -35 10 70 70 [
11 -41 -30 11 85 78 13 8§ -10 1
12 151 167 -44 12 30 42 -11
13 72 81 -17 0 75 80
14 85 88 -5 7 13 1 1 31 3
2 188 182
7 10 1 -8 155 158 5 3 151 150
-5 311 283 82 4 82 68
-9 197 188 26 -4 30 1 13 5 86 88
-8 227 216 26 -3 11 27 -9 ] 85 79
-7 19 49 -30 -2 59 28 38 7 118 110
-6 34 48 .17 -1 320 303 39 8 87 125
-5 -32 13 -20 0 63 756 -21 9 100 117
-4 428 425 7 1 81 80 0
-3 -14 34 .22 Z 134 122 27 8 -9 1
-2 178 174 § 212 205 17
-1 3286 295 72 4 -18 36 .26 1] 11 21
0 25 33 - 5§ -52 24 -60 1 28 34
1 288 262 67 6 74 71 4 2 a3 91
2 45 53 -14 7 30 44 -14 3 45 32
8 274 247 70 8 182 174 20 4 82 74
4 112 107 12 9 .24 13 .11 5 99 87
5 131 94 89 10 137 138 -2 8 28 38
6 58 37 29 11 181 182 18 7 25 8
T 229 244 -44 8 58 53
8 132 134 -4 7 14 1 g 205 189
9 70 70 o] 10 93 73
10 168 181 12 -5 -16 7 -4 11 188 203
il 45 47 -2 -4 108 119 -23
12 308 304 8 -3 154 136 40 8 -8 1
13 35 41 -6 -2 29 2 12
14 50 43 8 -1 363 358 10 [ 83 82
0 124 187 -32 1 184 182
7 11 1 1 42 46 -4 2 170 165
2 61 39 28 3 68 47
-8 198 187 27 3 309 282 61 4 183 169
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Tetra(pentafluorophenyl)octachloroporphinato Cu(I1)
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211 208
-14 4
8 -3 1
176 151
27 0
151 158
252 210
289 290
76 87
87 35
148 147
197 183
120 124
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2 106
95 87
17 88
309 280
149 143
8 -2 1
149 191
223 258
383 381
126 120
85 81
268 238
161 180
133 121
79 48
38 24
88 5
209 194
32 39
166 161
321 304
49 0
62 66
8 -1 I
11 2
140 181
200 210
220 2886
116 1038
239 221
505 506
35 18
829 307
85 53
88 66
257 243
317 328
108 111
69 4
282 218
-14 0
8 o 1
119 118
34 11
170 172
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181 227
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Tetra(pentafluorophenyl)octachloroporphinato Cu(Il) Page 26
1 83 83 -48 1 198 208 -42 1 230 213 39 18 132 107 50
2 111 105 16 2 77 83 -13 2 187 159 20
$ 105 97 21 3 152 138 35 3 1286 122 10 9 -5 1
4 184 174 29 4 98 110 -29 4 268 244 50
5 158 138 54 5 15 43 -28 5 122 110 28 0 41 0 25
8 440 429 22 ] 26 12 8 [:] 83 77 10 1 337 364 -69
7T 170 171 -4 7 29 4 -11 7 128 128 o 2 293 3831 -103
8 342 318 55 8 3849 328 47 3 98 102 -138
9 234 222 31 9 202 205 -8 9 -10 1 4 59 38 31
10 123 160 -106 10 238 250 -35 5 47 39 10
11 -20 36 -28 11 252 228 58 0 -29 7 -12 6 121 115 14
12 265 283 -44 12 59 53 1 39 34 4 7 312 325 -32
13 53 39 16 18 38 7 19 2 184 185 -2 8 209 218 -23
14 145 141 9 3 785 -1 9 144 162 -47
15 172 175 -7 8 12 1 4 32 50 -19 10 184 188 -7
5 82 49 47 11 10 1 1
8 9 1 -8 89 70 31 8 19 5 4 12 28 45 -17
-5 137 117 42 7 94 96 -5 13 1568 152 8
-9 46 59 -18 -4 55 52 3
-8 36 29 5 -3 71 57 22 9 -9 1 9 -4 1
-7 148 168 -47 -2 -23 21 -18
-6 245 227 45 -1 444 453 -18 0 54 52 2 0 224 211 34
-5 148 139 22 0 119 114 11 1 64 g 7 1 152 158 -11
-4 375 379 -9 1 -44 34 -56 2 208 210 -5 2 171 167 11
-3 257 257 -1 2 188 142 -10 3 41 38 6 3 299 298 7
-2 49 39 13 3 174 188 -33 4 40 52 -18 4 82 44 63
-1 3387 359 -54 4 58 68 -18 5 203 205 - 5 152 149 8
0 453 452 2 5 202 186 39 6 189 149 -24 6 104 100 8
1 494 523 -60 8 -40 19 -34 7 108 118 -28 7 39 19 18
2 97 94 7 T 31 82 -42 8 8 7 8 100 85 32
3 471 451 41 8 87 83 .31 9 44 52 .10 9 318 338 -63
4 235 249 -40 9 29 11 10 10 137 33 10
5 49 88 -33 10 -24 1 -8 9 -8 1 11 243 253 -286
6 177 175 8 11 204 94 19 12 -28 11 -12
7 90 93 -7 12 87 79 13 a 43 35 8 13 197 189 20
8 201 187 38 1 58 58 -2 14 137 125 23
9 338 324 32 8§ 13 1} 2 201 214 -34
10 -17 10 -7 3 17 12 -8 9 -3 1
11 160 183 -9 -5 118 118 2 4 6 1 -8
12 -34 37 -41 -4 173 1684 20 5 306 318 -28 o} 97 63 88
13 84 70 -10 -3 31 49 -20 [} 21 5 1 304 331 -74
14 48 39 -58 -2 87 12 -8 7 120 104 35 2 135 146 -33
-1 89 68 38 8 -20 10 -7 3 273 284 -30
8 10 1 0 -19 7 -8 9 33 68 -47 4 50 35 20
1 123 113 23 10 182 197 -37 5 178 192 -41
-8 138 128 18 2 -33 18 -23 11 43 15 20 8 244 259 -42
-7 143 1438 0 3 93 90 3 7 108 128 -49
-8 8 67 -3 4 196 195 1 9 -7 1 8 118 86 70
-5 -38 18 27 5 25 42 -16 9 313 319 -15
-4 18 37 -18 [ 58 52 8 0 39 48 -11 10 4 28 -13
-3 161 157 9 7 272 237 79 1 214 220 -14 11 89 73 -8
-2 258 259 -9 8 -24 43 -38 2 309 337 -68 12 108 102 13
-1 55 43 17 9 124 127 -8 3 185 170 -101 13 144 126 39
0 252 237 39 10 216 210 15 4 37 41 -5 14 76 75 a
1 157 174 -48 11 -42 18 -31 5 305 336 -80 15 85 79 10
2 113 120 -17 8 13 5 2
3 95 87 57 8 14 1 7 92 70 41 g -2 1
4 104 110 -15 8 -29 g -15
5 125 146 -60 -4 127 128 -1 9 37 29 8 0 220 223 -8
6 231 232 -3 -3 68 57 18 10 105 114 -20 1 108 120 -33
7 1389 121 45 -2 138 140 -4 11 14 1 2 2 153 193 -133
8 345 350 -12 -1 97 84 25 12 156 142 30 3 274 318 -129
9 123 111 29 0 51 45 4 89 81 17
10 149 175 -71 1 150 1385 34 g -6 1 5 25 50 -383
11 252 238 40 2 207 190 42 [} 84 87 -8
12 -19 51 -44 3 181 174 17 [ 82 99 .37 7 54 52 2
13 202 210 -19 4 477 459 34 1 74 %2 -37 8 72 97 -58
5 83 90 -15 2 55 70 -27 9 109 121 -30
8 11 1 6 135 135 3 111 109 [} 10 239 252 -35
7 254 229 57 4 156 158 0 11 -15 18 -9
-7 181 170 24 8 99 105 -18 5 12 25 -8 12 32 51 -24
-§ 119 118 2 9 -28 18 -18 6 108 109 -13 13 202 197 14
-5 59 57 8 7 52 35 14 153 148 10
-4 23 31 -7 8 15 1 8 232 249 -44 15 95 76 33
-3 161 153 21 9 42 38 8
-2 235 238 -7 -2 128 119 19 10 222 228 -15 g -1 1
-1 136 134 5 -1 143 150 -18 11 31 33 -1
o} 50 59 -13 0 115 104 22 12 74 84 16 0 372 423 -127



Tetra(pentafluorophenyl)octachloroporphinato Cu(Il)

1 93 96 -6 -8 118 111 6 14 32 33 0
2 252 256 -10 -5 69 65 7 15 142 139 [
3 231 279 -156 -4 158 163 -15
4 104 112 -22 -3 30 14 11 9 51
§ 40 §1 -18 -2 183 208 -79
[ 91 95 -9 -1 451 482 -69 -9 68 62 9
7 89 108 -46 0 30 23 3 -8 58 78 -24
8 97 100 -7 1 26 sS4 -9 -7 264 245 45
g 280 208 30 2 212 244 -105 -8 11 14 -1
10 189 173 -10 3 230 271 -132 -5 8 82 -16
11 228 222 10 4 167 170 - -4 83 57 45
12 -25 2 -10 5 211 208 8 -8 85 80 9
13 229 212 41 6 369 381 -30 -2 34 41 -8
14 388 388 0 7 246 254 -22 -1 453 448 14
15 45 57 -15 8 150 157 -18 0 277 269 21
9 363 373 -25 1 33 8 18
9 o 1 10 505 518 -14 2 208 205 10
11 98 74 48 3 480 438 3
-9 85 87 -2 12 287 283 -15 4 277 277
-8 43 21 18 13 85 13 53 5 47 33 2
-7 101 81 38 14 90 87 (] 6 85 122 -109
-6 185 185 0 15 43 13 21 7 80 78
-5 47 14 30 16 66 85 -32 8 419 409 22
-4 182 188 37 9 76 72 8
-3 171 189 -51 9 3 1 10 117 71 10
-2 120 114 14 1 33 60 -38
-1 85 35 44 -9 89 92 -5 12 -15 20 -10
0 384 424 -100 -8 40 20 18 13 71 58 1
1 212 238 -84 -7 183 169 -14 14 136 127 20
2 22 5 -37 -8 59 31 15 22 27 -3
3 389 391 -55 -5 38 48 -12
4 221 230 -24 -4 128 108 51 9 6 1
§ 241 252 -32 -3 180 194 -12
8 3543 553 -20 -2 282 284 -8 -9 41 42 0
7 85 28 53 -1 421 435 -31 -8 181 159 .20
8 92 105 -33 0 28 25 2 -7 146 157 -27
9 157 143 38 1 173 198 -80 -8 69 53 25
10 -9 19 -7 2 370 410 -102 -5 235 224 30
11 57 43 18 3 401 418 -40 -4 45 49 -3
12 28 22 4 4 108 102 18 -3 -15 17 -9
13 -6 1 0 5 281 263 -5 -2 159 181 -7
14 59 53 g 6 235 225 29 -1 509 539 .59
13 133 125 17 7 265 273 .25 ¢ 131 136 -14
8 88 86 45 1 474 494 -40
9 11 9 308 315 -18 2 263 280 -49
10 182 186 -12 3 37 19 17
-9 81 91 -18 11 -28 14 -16 4 68 57 20
-8 43 25 16 12 121 118 i 5 180 187 -21
-7 118 87 34 13 51 51 1 6 201 205 -1l
-6 189 212 -36 14 217 218 ~1 7 221 234 -36
-5 73 §7 28 15 98 76 36 8 187 171 42
-4 247 234 34 18 48 30 17 9 365 356 22
-3 72 51 35 10 266 242 58
-2 132 145 -39 9 4 1 i1 72 74 -4
-1 118 110 20 12 244 234 25
0 243 259 -47 -9 52 54 -2 13 220 2035 35
1 128 130 -5 -8 38 55 -23 14 51 61 .13
2 290 319 .83 -7 179 181 -3 15 -22 9 -8
3 339 344 -12 -8 125 120 13
4 17 7 4 -5 83 69 27 9 7 1
5 105 86 47 -4 603 609 -10
6 631 840 -15 -3 38 25 14 -8 270 268 10
7 876 383 -17 -2 175 172 7 -7 45 56 -14
8 38 2 24 -1 143 125 49 -6 112 105 14
9 370 8738 -8 0 2068 211 -12 -5 153 138 33
10 77 71 11 1 90 84 18 -4 264 263 2
11 53 72 -34 2 186 166 58 -3 69 60 18
12 220 212 22 3 287 159 21 -2 151 158 .19
13 159 145 33 4 3825 310 38 <1 107 111 -11
14 118 128 -11 5 S 12 -1 ¢ 179 188 -22
15 85 66 30 8 133 128 15 1 1786 199 -68
18 98 90 14 7 78 84 -14 2 88 88 -42
8 68 45 38 3 95 79 387
9 2 1 9 54 55 -1 4 139 142 -7
10 19 26 -4 5 123 110 35
-9 207 209 -6 11 116 101 34 6 118 79 86
-8 76 82 .10 12 21 §1 -33 7 78 78 ]
-7 30 39 -9 18 139 121 40 8 382 427 -108
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Tetra(pentafluorophenyl)octachloroporphinato Cu(II)

10 -23 18 -13 2 132 120
11 80 71 -17 9 15 I $ 172 176
12 230 214 37 4 -15 15
13 72 83 12 2 23 20 1 5 266 266
3 51 53 -2 8 89 5
9 11 1 4 182 174 19 7 -16 7
8 315 322
-8 153 144 20 10 -9 1 9 144 166
-5 46 29 16 10 53 14
-4 69 64 8 1 92 87 42 11 -5 41
-3 19 2 5 2 106 103 6 12 93 122
-2 22 8 7 8 88 72 28 13 32 12
-1 110 104 13 4 94 97 -5
0 257 239 46 5 120 124 -9 10 -3 1
1 88 87 1 6 538 11
2 186 189 -8 0 116 122
3 59 76 -33 10 -8 1 1 99 73
4 72 58 23 2 51 10
5 213 224 -30 0 151 147 9 $ 120 149
8 217 214 8 1 94 108 -18 4 13 23
7 120 112 18 2 178 167 26 5 362 358
8 121 113 17 3 23 42 -17 8 56 45
9 288 281 12 4 84 94 -19 7 -28 4
10 182 177 12 5 109 118 -18 8 291 291
11 79 81 -3 8 -24 39 -30 9 200 225
12 39 22 14 7 182 190 -20 10 88 88
8 81 72 13 11 212 182
9 12 1 9 27 21 4 12 150 141
13 48 27
-5 280 225 11 10 -7 1 14 186 180
-4 28 18 8
-3 92 109 .37 0 44 35 10 10 -2 1
-2 180 188 -18 1 79 78 2
-1 248 246 2 212 218 -14 0 57 23
0 241 250 -22 3 174 185 -29 1 216 206
1 86 27 78 4 48 53 -7 2 259 264
2 30 39 -9 5 164 180 8 3 65 66
3 -20 3 -8 6 108 1283 -33 4 87 82
4 -42 20 -37 7 67 87 0 5 85 29
5 -38 26 -38 8 41 39 1 8 55 54
8 179 177 8 9 87 78 -18 7 141 138
7 19 39 .17 10 -23 5 -8 8 198 198
8 167 158 21 9 89 66
g 58 44 17 10 -8 1 10 -10
10 175 170 10 11 115 118
11 200 182 41 0 114 105 19 12 86 65
1 32 0 15 13 42 35
9 13 1 2 171 177 .15 14 48 44
3 163 172 -24
-4 37 8 18 4 91 89 10 -1 1
-3 80 45 19 5 188 170 45
-2 84 43 27 6 47 48 0 0 15 47
-1 397 402 -9 7 157 178 -54 1 205 175
0 167 181 14 8 87 53 21 2 124 132
1 -46 15 -39 9 131 139 -17 3 52 13
2 97 93 10 43 24 4 117 108
3 229 209 47 11 115 120 -11 5 74 91
4 175 159 38 6 104 93
5 181 172 -27 10 -5 1 7 55 46
8 261 253 18 8 95 112
7 -22 14 -10 0 174 190 -43 9 130 127
8 45 52 -9 1 141 146 -14 10 328 3435
9 .20 15 -8 2 45 33 13 11 149 151
10 -40 19 -29 3 205 244 -114 12 41 45
4 53 59 .10 13 88 72
9 14 1 5 34 24 8 14 61 0
6 199 212 -38
-2 42 19 18 7 80 78 3 10 o 1
-1 295 289 13 8 225 240 -40
0 119 119 0 9 135 151 -41 -7 107 118
1 29 55 -29 10 82 67 25 -6 147 117
2 56 39 20 11 122 128 -13 -5 303 329
S 263 239 53 12 172 191 -48 -4 86 79
4 85 82 23 -3 70 52
5 127 118 18 10 -4 ] -2 229 208
¢ 151 150 2 -1 107 117
7 -18 19 -9 0 81 88 -15 0 80 17
8 87 72 -7 1 60 65 -8 1 463 475
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Tetra(pentafluorophenyl)octachloroporphinato Cu(II) Page 29
-1 254 281 -20 -1 99 7B 42 § 45 58 -20 8 43 6
0 108 92 38 0 317 338 -353 8 15 5 3
1 48 35 15 1 196 214 .52 7 251 286 -39 10 14 )
2 226 221 13 2 134 136 -3 8§ 170 184 -38
3 251 264 -38 3 36 18 15 9 26 44 -18 1 81 15
4 185 182 7 4 87 113 .41 10 22 20 1 2 109 104
5 87 76 24 5 236 228 19 11 108 121 .31 3 105 84
8 483 493 .62 6 103 91 27 12 16 12 1 4 158 158
7 80 108 -68 7 51 48 4 13 247 247 0 5 82
8 100 g5 11 8 115 139 -64
9 251 241 27 9 274 299 -65 10 10 1 i1 -7 1
10 85 98 -25 10 -31 18 -22
11 137 144 -17 11 238 28 -4 -5 -286 44 -37 1 105 104
12 208 215 -382 12 171 181 23 -4 64 79 -24 2 90 8
13 210 238 -76 13 94 83 20 -3 62 46 22 3 104 103
14 245 242 5 14 90 86 -2 -15 28 -12 4 125 119
15 130 122 18 -1 11 21 -4 5 35 45
10 71 0 108 124 .44 ] 40 29
10 4 1 1 77 60 29 7 168 150
-7 20 18 0 2 461 448 29
-8 3 25 5 -6 159 188 .17 3 65 31 43 i1 -6 1
-7 180 178 .32 -5 206 213 -18 4 145 132 33
-8 25 266 -20 -4 Tl 73 -8 5 193 175 45 0 85 93
-5 34 1 17 -8 118 97 45 ] 18 23 -4 1 172 180
-4 59 30 38 -2 1 126 -59 7 133 125 17 % 34 3
-3 249 248 3 -1 8% 82 14 8 878 375 3 171 188
-2 211 243 -93 0 91 89 2 9 134 117 40 4 89 64
-1 80 39 28 1 44 89 -42 10 30 12 5 28 34
] 48 21 28 2 289 284 -4 11 163 161 4 6 65 53
1 137 98 91 3 44 52 -11 12 -9 45 -29 7 70 71
2 285 229 17 4 22 10 ] 8 48 65
3 151 136 41 5 194 176 48 10 11 1} 9 33 35
4 307 324 -46 6 323 349 -85
5 28 7 12 7 46 0 31 -4 32 0 13 11 -5 1
] 72 51 35 8 287 278 -30 -3 82 85 -8
7 165 174 -27 9 58 44 18 -2 -32 40 -39 C 172 189
8 69 87 .38 10 -38 11 -26 -1 140 128 30 1 142 158
9 55 39 22 11 59 87 -54 0 36 28 8 2 146 168
10 41 57 -24 12 301 289 25 1 74 64 17 3 189 183
11 91 87 7 13 239 231 20 2 177 174 4 48 18
12 81 40 27 14 -15 2 -3 3 -14 34 -21 5 51 30
12 18 28 -5 4 185 145 24 6 61 38
i4 23 18 3 10 8§ 1 5 153 139 34 7 2286 254
15 193 167 58 8 200 198 4 8 100 107
-6 76 66 17 7 B2 42 12 9 103 110
10 501 -5 -32 7 -18 8 140 134 12 10 88 81
-4 -18 24 -14 9 30 6 12 11 80 76
-7 185 193 -20 -3 241 244 -8 10 98 97 -2
-8 295 3183 -44 -2 52 65 -21 11 -15 12 -5 i1 -4 1
-5 48 81 19 -1 271 268 7
-4 74 (1] 13 0 3876 3873 7 16 12 1 0 102 95
-3 149 138 30 1 132 126 14 1 148 15
-2 70 89 2 92 87 9 -3 44 61 -22 2 211 231
-1 207 189 20 3 39 26 12 -2 124 103 42 3 202 180
0 T4 57 30 4 53 46 10 -1 121 132 -25 4 82 63
1 168 171 -12 5 217 204 34 0 58 57 5 7 37
2 82 40 -8 6 158 152 3 1 16 40 -19 8 85 36
3 119 147 -80 7 145 148 -1 2 51 64 -19 7 87 82
4 138 122 30 8 139 136 7 3 31 39 -8 8 130 117
5 38 54 -27 9 85 93 4 4 154 179 -64 g 178 187
8 23 13 5 10 30 44 -16 5 35 34 0 10 14 31
7 166 167 -2 11 124 130 -15 6 148 145 3 11 -4 2
8 185 209 -70 12 55 57 -3 7 118 117 2
9 283 287 -64 13 85 76 14 8 145 146 -4 11 -3 1}
10 32 25 5 9 158 158 0
11 348 343 7 10 9 1 10 134 123 23 0 135 120
12 .21 28 -17 1 38 55
13 15 0 3 -8 72 77 -9 10 13 1 2 139 1863
14 78 77 1 -5 43 32 10 3 168 181
-4 150 180 -25 -1 83 80 6 4 18 13
10 8 1 -3 284 288 -5 0 163 180 7 5 97 83
-2 80 67 -11 1 §5 44 13 8 87 72
-7 100 100 0 -1 278 277 -2 2 -1 14 -4 7 12 50
-8 230 228 15 ¢ 287 275 29 3 78 60 25 8 170 190
-5 229 241 -30 1 116 1086 22 4 188 164 55 g 77 86
-4 62 43 28 2 198 168 74 5 33 31 1 10 56 39
-3 .27 37 -38 3 248 285 -44 [} 84 80 -10 11 94 85
2 79 90 -24 4 107 128 -54 7 152 141 24 12 -29 6
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Tetra{pentafluorophenyl}octachloroporphinato Cu{ll}

12 3 17 -4 -6 131 182
1 -2 1 13 85 89 -6 -5 76
14 98 55 65 -4 -1
0 84 71 24 -3 28
1 45 85 .32 11 2 1 -2 130 118
2 154 190 -105 -1 143 129
3 175 183 -21 -6 34 21 9 0 17
4 25 13 7 -5 40 42 -1 1 187 157
5 [ 0 -4 52 44 10 2 30
8 243 229 35 -3 112 132 -49 3 23
7 102 72 58 -2 77 103 -58 4 305 292
8 148 128 46 -1 292 315 -58 ) 94
9 16 4 0 63 48 25 6 -24
10 71 56 23 1 283 218 40 7 235 199
11 181 1358 7 2 28F1 315 -93 8 25
12 106 125 44 8 240 245 -12 9 36
13 130 138 -18 4 58 93 -85 10 321
5 65 17 54 11 51
1 -1 1 [ 54 44 14 12 21
7 100 115 -84 13 78
0 199 225 -T74 8 160 158 9 14 8§
1 76 89 -52 9 208 216 -23
2 51 32 23 10 121 117 7 11 8
3 369 381 .27 11 185 169 37
4 55 78 -46 12 79 100 -43 -8 35
5 41 78 -55 13 46 26 18 -5 160 175
] 83 51 20 14 255 281 -13 -4 94
7 29 60 -43 -3 56
8 42 87 -113 11 3 1 -2 75
9 131 114 39 -1 190 208
10 21 6 -8 58 37 20 0 137 138
11 99 104 -10 -5 -14 12 -4 1 291 299
12 23 27 -2 -4 166 172 -14 2 201 213
13 83 64 0 -3 &n 3 13 3 147
-2 34 36 -2 4 227 208
11 o 1 -1 231 228 6 5 56
o] 51 69 -32 [ 39
-6 254 262 .20 1 88 21 58 7 254
-5 59 34 28 2 308 317 -22 8 210
-4 270 274 -10 8 144 158 -38 9 22
-3 105 69 64 4 78 90 -27 10 159 166
-2 58 56 5 235 215 50 11 149 157
-1 138 123 38 8 81 98 .35 12 65
0 151 164 -36 7 84 98 -31 13 165 158
1 89 86 ] 8 88 62 9
2 57 32 32 9 17 9 3 11 7
3 131 118 35 10 4 20 -5
4 64 80 -31 11 143 130 31 -5 122 125
5 44 28 12 52 42 11 -4 87 111
& 174 179 .12 13 59 27 34 -3 93
7 51 45 7 14 314 3831 -40 -2 -11
8 59 34 32 -1 40
9 138 121 40 11 4 1 0 87
i1G 49 33 i8 1 152 157
11 45 149 -11 -8 80 81 -2 2 105 104
12 38 15 12 -5 .19 12 -7 3 230 229
13 58 70 -19 -4 97 109 -28 4 83
-3 65 81 -29 5 -13
11 11 -2 -387 25 -34 6 26
-1 17 168 1] 7 218 197
-6 168 182 .33 0 64 22 50 8 261 1279
-5 49 3 31 1 147 158 -29 9 145 128
-4 107 100 15 2 39 22 15 10 52
-3 78 75 [ 3 8¢ 118 -75 11 -22
-2 31 18 10 4 176 156 52 12 68
-1 23 3 8 5 34 40 -7 13 128 118
0 188 180 18 6 108 94 25
1 154 149 11 7 101 71 80 11 8
2 143 135 20 8 154 143 28
3 61 12 50 9 82 90 -18 -5 118 113
4 75 116 -103 10 68 82 -27 -4 68
5 53 76  -41 11 2] 25 -2 -3 247 243
6 154 134 48 12 -38 5 -20 -2 97
7 298 330 -84 13 127 119 16 -1 49
8 195 208 -29 14 8 91 -1 0 359 357
9 240 264 .65 1 87
10 87 81 45 11 5 1 2 173 197
11 40 25 14 3
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Tetra{pentafluorophenyl)octachloroporphinato Cu(II) Page s1
2 51 10 30 0 47 68 -32 -2 83 48 52 1 132 147
3 229 224 12 1 118 149 -86 -1 285 277 .57 2 108 a5
4 119 118 1 2 1286 124 4 Y 17 89 14 s -28 11
5 85 78 12 $ 210 220 -28 1 33 30 3 4 41 33

4 79 13 12 2 198 208 -22 5 278 278
12 -5 1 5 250 258 -20 $ 107 115 ~-18 8 127 140
86 135 109 56 4 31 17 10 7 118 144
1 51 35 16 7 90 97 .15 5 28 4 12 8 33 75
2 150 144 14 8 88 84 9 8 50 9 34 9 -42 1
$ 4 2 21 9 95 87 15 7 42 41 1 10 -24 18
4 87 12 15 10 120 118 8 8 56 50 8 11 69 72
5 -18 10 -5 11 58 83 -7 9 154 142 28
8 57 38 22 12 64 47 22 10 50 83 -18 12 g 1
7 59 69 -135 11 -38 36 -40
12 11 12 59 16 38 -2 45 14
12 -4 1 -1 58 32
-4 58 83 -8 12 5 1 0 -15 14
0 1283 131 17 -3 46 40 7 1 27 16
1 9 93 -5 -2 71 89 -33% -4 71 59 27 2 192 176
2 185 162 7 -1 39 49 -12 -3 33 31 3 29 25
3 54 39 18 ¢ 35 5 17 -2 87 52 53 4 51 39
4 9 8 0 1 194 240 -132 <1 184 179 13 5 184 175
5 46 35 11 2 46 70 -39 0 112 93 40 8 1186 124
8 36 35 3 23 34 10 1 77 62 28 7 127 136
7 50 35 16 4 117 135 -46 2 280 284 -9 8 138 140
8 230 237 -18 5 154 148 19 3 82 87 -48 9 -28 1
9 68 771 -19 6 304 316 -28 4 122 11§ 7 10 22 28
7 97 72 47 5 174 178 2
12 -3 1 8 1681 150 27 6 -37 26 -34 12 10 1
9 268 265 8 7 -18 5 -4
0 102 128 -59 10 72 84 -23 8 28 4 10 0 77 80
1 142 142 1 11 12 27 -8 9 234 246 -30 1 -20 31
2 108 70 82 12 123 106 35 10 59 44 19 2 151 188
3 128 160 .86 11 18 25 -4 3 55 80
4 58 44 18 12 2 1 iz .16 13 -6 4 48 86
5 124 145 -51 5 109 106
8 34 (] -1 -4 39 32 3 12 6 1 [} 18 8
7 -18 10 -8 -3 50 39 12 7 117 127
8 104 79 45 -2 126 169 -115 -3 20 13 3 & 190 200
9 899 146 -118 -1 -14 19 -9 -2 35 54 -21 9 18 1
10 87 92 -8 0 132 131 1 -1 83 48 21
. 1 17 37 .16 ¢ 222 231 -22 12 11 1
1 -2 1 2 59 28 36 1 158 181 -75
3 182 197 -41 2 110 105 11 1 5 3
0 50 58 -11 4 128 119 21 3 .19 5 -8 2 -28 25
1 109 118 -16 5 70 58 19 4 28 1 12 3 -42 21
2 43 82 -25 8 322 347 -60 5 44 57 -19 4 -24 34
3 124 167 -118 7 44 27 8 36 25 10 5 83 72
4 48 39 11 8 72 71 2 7 103 115 -28 8 [} 41
5 127 114 30 9 257 289 -29 8 45 38 8 7 182 158
[ 1 -7 10 87 60 10 9 85 93 -15
K 32 21 8 11 26 2 9 10 82 42 25 13 -3 1
8 -15 13 -5 12 145 143 2 11 56 66 -14
9 30 38 -5 12 105 99 10 4 50 11
10 138 135 7 12 3 1 5 32 6
11 29 15 8 . 12 7 1
-4 82 32 [ 13 -2 1
12 -1 1 -3 180 140 43 -3 37 15 14
-2 83 81 4 -2 -5 25 -9 2 128 151
0 .22 43 -36 -1 114 135 -53 -1 138 139 -1 3 57 41
1 82 83 -1 0 113 132 .48 0 88 90 -4 4 37 30
2 21 32 -8 1 85 47 27 1 31 25 4 5 128 110
3 40 8 21 2 83 12 51 2 185 139 -9 8 1
4 238 238 3 170 208 -110 3 46 42 3 7 31 28
5 40 14 19 4 40 41 4 175 159 39 8 70 63
8 63 51 18 5 124 128 -9 § 30 39 -8
7 65 74 -15 8 232 247 -39 8 79 102 -51 13 -1 1
8§ -28 21 -18 7 64 56 13 7 292 3805 -32
9 46 37 9 8 -28 37 -34 8 56 37 24 1 57 66
10 220 241 -54 9 143 148 -7 9 64 31 38 2 53 39
11 38 1 19 10 28 9 10 10 124 121 8 3 86 103
12 118 139 -49 11 &4 48 23 11 61 91 -54 4 28 2
12 139 121 37 5 107 71
12 6 1 12 8 1 6 -18 31
12 4 1 7 58 41
-3 58 46 16 -2 [ 53 15 8 46 23
-2 72 81 16 -4 -12 12 -4 -1 184 188 -9 g 114 103
-1 94 968 -4 -3 34 37 -2 0 8 58 39
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Tetra{pentafluorophenyl)octachloroporphinato Cu(11} Page 32
13 o 1 4 72 19 58 10 83 94 -19 2 41 56 -19
5 157 157 0 3 72 55 25
0 146 140 13 6 183 218 -89 13 5 1 4 -28 19 -17
1 89 65 8 7 141 1681 -51 5 45 57 -18
2 179 187 28 8 202 210 -20 -1 40 15 17 8 179 187 -18
3 111 101 20 9 31 3] 13 0 21 0 [} 7 94 75 32
4 59 29 33 10 17 28 -6 1 134 118 35 8 20 82 -85
5 80 80 0 2 121 155 -87 9 116 121 -12
6 83 88 24 13 3 1 3 40 17 18
7 88 98 .14 4 128 129 -1 13 8 1
8 43 52 -11 -1 .27 13 -13 5 20 0 5
9 41 39 1 0 -10 22 - 8 -18 2 -4 1 55 41 18
10 23 9 6 1 107 96 22 7 19 0 5 2 19 52 -30
2 89 51 -15 8 33 48 -18 3 67 85 -32
13 11 3 44 39 4 9 51 51 0 4 69 72 -3
4 71 84 10 10 178 181 -8 S 61 86 -44
-1 102 91 19 5 128 141 -37 6 153 178 -63
a 65 82 -28 6 3 1 17 18 6 1 7 32 35 -2
1 80 70 -16 7 81 73 -20 8 69 92 -41
2 138 147 -19 8 98 95 8 -1 29 23 4
3 24 0 8 9 61 83 -2 0 -21 40 -28 13 9 1
4 52 76 -39 10 44 80 -21 1 174 190 -40
§ 131 133 -4 2 51 37 16 $ 102 99 3
6 126 131 .12 13 4 1 3 -19 24 -13 ©4 58 90 -57
1 968 115 -42 4 39 138 18 5 39 1 19
8 188 219 -81 -1 53 29 23 5 -20 4 -6 8 88 56 14
9 85 27 41 0 91 106 -31 [] 52 45 9
10 79 65 22 1 57 49 10 7 101 95 11 14 3 1
2 54 88 -62 8 29 15 8
13 2 1 S 9 13 -1 9 122 131 -18 5 36 36 0
4 162 182 -51 10 4 54 -5
-1 41 49 -9 5 48 11 29 14 4 1
0 -18 17 -8 8 93 113 -42 13 7 1
1 129 118 24 7 102 99 5 54 18 31
2 81 78 -29 8 -8 9 -2 0 169 179 -23
3 80 54 7 9 109 121 -26 1 149 163 -34
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Appendix 4. Supplimentary Material for
the X-ray Crystal Structure Determination of HoTFPPBrg.

Figure A4.1. ORTEP diagram for HoTFPPBrg unit cell (50% probability ellipsoids) and
numbering scheme for macrocycle.
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Figure A4.2. ORTEP diagram for HyTFPPBrg (50% probability ellipsoids).
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Table A4.1. Crystal and Intensity Collection Data for HyTFPPBrg.

Formula: C44HyBrgN4F,q * CeHyCly Formula Weight: 1752.73
Crystal Color: dark brown Habit: plate

Crystal Size: 0.07 x 0.23 x 0.50 mm

Crystal System: monoclinic Space Group: C2
a=27.634(6) A o =90

b=6.926(2) A B =109.64(2)
c=14.844(3) A ¥=90

V =2675.8(11) A3 Z=2

D= 2.18 gcm3

MoKa Radiation A=0.71073 A

U =661.52 cm! T=225K

Enraf-Nonius Cad-4 diffractometer 0 - 20 scan

Transmission coeff. = range for data collection: 1.5 - 25°

h=0-32,#k =8, =17

Number of reflections measured: 4881

Number of independent reflections: 4710

Goodness of fit for merging data: 1.61

R =0.071 on F for 4409 reflections with F2 >0

R =0.043 on F for 3051 reflections with F2 > 3c6(F2 )

wR = 0.006 on F2 for 4710 reflections

Final goodness of fit: 1.41 for 360 parameters and 4710 reflections
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Table A4.2. Final Refined Heavy Atom Parameters x 104 for HyTFPPBrg.

z,y,z and U,o® x 104

Atom - =z y z Ueq

N1 284(2) 5038(8)  1447(4) 250(17)
N2 730(2) 5258(9) —78(5) 299(17)
C1 ~7(3) 4719(11)  2017(6) 275(20)
C2 323(3). 3789(11) :291'0.(5) 261(22)
C3 793(3) 3646(11)  2838(5) 302(21)
C4 769(3) 4544(11)  1946(5) 233(19)

C5  1194(3) 4975(11)  1672(5) 274(22)
C6  1166(3) 5546(11)  744(5) 271(23)
C7  1563(3) 6272(11)  397(6) 328(23)
C8  1372(3) 6377(11) —570(6) 377(22)
C9 847(3) 5672(11) —869(6) 253(20)
C10  519(3) 5239(11) —1814(5) 253(20)
Brl  136(.3) 2677 3888(.6) 481(3)
Br2 1315 2186(2)  3700(1) 471(2)
Br3 2209 7260(2)  1132(1) 551(3)
Brd 1725 7554(3) —1202(1) 651(3)
C21  1712(3) 4858(12)  2391(5) 290(23)
C22  1880(3) 6168(12)  3149(6) 356(22)
C23  2354(3) 6090(15)  3842(6) 472(28)

C24  2678(3) 4601(15)  3811(6) 465(41)



Atom

C25
C26
C31
C32
C33
C34
C35
C36
F22
F23
F24
K25
F26
F32
F33
F34
F35
F36
cl1

Cl2

&

2530(3)
2061(3)
733(3)
1084(3)
1269(4)
1089(4)
760(3)
571(3)
1566(2)
2500(2)
3145(2)
2845(2)
1930(2)
1255(2)
1603(2)
1264(2)
592(2)
227(2)
837(3)

131(5)
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3224(14)
3425(13)
5389(13)
4129(14)
4135(16)
5590(20)
6899(17)
6792(13)
7628(9)
7349(10)
4448(9)
1829(9)
2111(9)
2688(9)
2915(10)
5765(10)
8388(9)
8122(7)
68(9)

16(10)

* Ueg = § X: 2,(Uss(a} a3 )(@: - &)

3077(6)
2403(6)
—2609(6)
—2728(7)
—3481(7)
—4137(8)
—4040(6)
—3299(6)
3189(3)
4548(3)

- 4492(4)
3074(4)
1700(3)
—2086(4)
—3583(4)
—4879(4)
—4676(4)
—3209(3)
832(7)

~1333(7)

Ueq

458(28)
411(25)
342(22)
482(26)
494(27)
661(33)
566(31)
389(24)
630(14)
773(16)
689(19)
759(18)
621(14)
688(15)
972(18)
901(19)
891(21)
634(15)
1480(38)

1965(60)
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Table A4.3. Complete Distances and Angles for HyTFPPBrs.

Distance(A) Distance(A)
N1 -C1  1.366(10) C36 -F36  1.363(10)
N1 -C4  1.341(10) Cl1 -C41 1.763
N2 -C6  1.411(10) Cl2 -C41’ 1.728
N2 -C9  1.349(10) C41 -C41’ 1.377
Cl1 -C2  1.480(11) C41 -C46  1.369
C2 -C3  1.342(11) C41’-C43  1.304
C2 -Brl 1.864(8) C43 -C44  1.388
C3 -C4  1.444(11) C43 -H43  0.950
C3 -Br2 1.871(8) C44 -C45 1.378
C4 -C5  1.399(11) C44 -H44  0.950
C5 -C6  1.411(11) C45 -C46  1.373
C5 -C21 1.473(11) C45 -H45 0.950
C6 -C7  1.449(11) C46 -H46  0.950
C7 -C8  1.355(11)
C7 -Br3 1.880(8)
C8 -C9  1.452(11)
C8 -Br4 1.863(8)
C9 -C10 1.422(11)
C10 -C31  1.489(11)
C21 -C22  1.397(11)
C21 -C26  1.380(11)
C22 -C23 1.367(12)
C22 -F22  1.347(10)
C23 -C24 1.379(13)
C23 -F23 1.317(11)
C24 -C25 1.402(13)
C24 -F24  1.349(10)
C25 -C26  1.351(12)
C25 -F25 1.303(10)
C26 -F26  1.339(10)
C31 -C32 1.360(13)
C31-C36 1.374(12)
C32 -C33 1.376(14)
C32 -F32 1.350(11)
C33 -C34 1.372(16)
C33 -F33 1.296(12)
C34 -C35  1.326(15)
C34 -F34  1.348(13)
C35-C36 1.368(13)
C35 -F35 1.370(12)



Angle(°)

C4 -N1 -C1  107.7(6)
Co -N2 -C6- 109.8(6)
C2 -C1 -N1  108.2(6)
C3 -C2 -C1  106.4(7)
Brl1 -C2 -C1 129.0

Brl1 -C2 -C3 124.1

C4 -C3 -C2  107.1(7)
Br2 -C3 -C2  122.0(6)
Br2 -C3 -C4  130.3(6)
C3 -C4 -N1  110.2(6)
C5 -C4 -N1.  124.5(7)
C5 -C4 -C3  125.1(7)
Cé6 -C5 -C4 124.6(7)
C21-C5 -C4¢  119.0(7)
C21-C5 -C6  116.4(7)
C5 -C6 -N2  123.8(7)
C7 -C6 -N2  105.7(6)
C7 -C6 -C5  130.1(7)
C8 -C7 -C6  108.8(7)
Br3 -C7 -C6  127.2(6)
Br3 -C7 -C8  123.4(6)
C9 -C8 -C7  107.4(7)
Br4 -C8 -C7  122.7(6)
Brd -C8 -C9  129.4(6)
C8 -C9 -N2  108.2(6)
C10-C9 -N2  123.7(7)
Ci0-C9 -C8  127.7(7)
C31 -C10 -C9 118.4(7)
C22-C21-C5  121.8(7)
C26 -C21 -C5  123.6(7)
C26 -C21 -C22  114.6(7)
C23 -C22 -C21  123.7(8)
F22 -C22 -C21  118.6(7)
F22 -C22 -C23  117.7(7)
C24 -C23 -C22  118.3(8)
F23 -C23 -C22 122.2(8)
F23 -C23 -C24 119.6(8)
C25-C24 -C23  120.8(8)

F24 -C24 -C23
F24 -C24 -C25

120.2(8)
119.1(8)
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C26
F25
F25
C25
F26
F26
C32
C36
C36
C33
F32
F32
C34
F33
F33
C35
F34
F34
C36
F35
F35
C35
F36
F36
C41’
C46
C46
C41
C43
C43
C44
H43
H43
C45
H44
H44
C46
H45
H45
C45

-C25
-C25
-C25
-C26
-C26
-C26
-C31
-C31
-C31
-C32
-C32
-C32
-C33
-C33
-C33
-C34
-C34
~C34
~-C35
-C35
-C35
~-C36
-C36
~-C36
~C41
-C41
-C41
~-C41’
-C41’
-C41’
-C43
—-C43

—C43

-C44
-C44
-C44
-C45
-C45
-C45
-C46

Angle(°)
~C24  117.6(8)
~C24  119.0(8)
~C26  123.4(8)
~C21  125.1(8)
-C21  118.4(7)
~C25  116.6(7)
~C10  123.3(8)
~C10  121.6(7)
~C32  115.1(8)
-C31  125.4(9)
~C31  118.5(8)
-C33  116.0(8)
-C32  115.7(10)
~C32  124.4(9)
~C34  119.8(10)
~C33  121.5(11)
-C33  120.2(10)
~C35  118.3(10)
~C34  120.7(10)
~C34  121.8(9)
~C36  117.5(8)
~C31  121.5(8)
-C31  117.8(7)
~C35  120.7(8)
-Cl1 124.3
-Cl1 116.7
-C41’° 119.0
~-Cl2 116.7
-Cl2 119.6
-C41  123.7
-C41’  117.7
-C41’ 1215
-C44 120.8
-C43 121.2
-C43 1194
-C45 1194
-C44 1191
-C44 1205
-C46  120.5
-C41 1193
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Angle(°)

H46 -C46 -C41 119.8
H46 -C46 -C45 120.8
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Table Ad4. Observed and Calculated Structure Factors for HyTFPPBrg. The colmuns

.._F2

F2 . . .
contain, in order, £, 10F 55, 10F 4 and 10 —ﬂ’éL—ﬂLC- . A minus sign preceeding Fps

2
obs
indicates that F2,_ 1s negative.
Tetrakis(Pentafluorophenyl}Octabromo Porphyrin Page 1
-5 237 127 14 -12 314 304 2
h -8 [+ -8 255 160 13 B -7 7 -10 188 150 -1
-1 415 430 -2 -8 399 410 -3
0 380 3849 6 1 -187 126 -9 -13 191 167 2 -6 328 310 4
2 207 266 -7 S 132 4 -11 185 243 -7 -4 110 247 -20
4 81 118 -1 5 202 215 2 -9 216 188 b -2 453 488 -11
¢ 317 281 9 T 248 243 0 -7 187 274 -10 0 148 119 2
9 -113 47 -4 -5 -173 26 -7 2 301 348 -8
h -8 1 11 287 288 -7 -8 208 121 5 4 332 289 9
18 292 3847 -9 -1 111 116 ¢ 6 478 468 1
-6 269 111 18 1 208 140 4 8 438 466 -8
-4 -52 207 .18 h -7 3 3 408 309 13 10 108 29 3
-2 327 289 [} 5 229 159 5 12 148 158 [4]
0 323 122 29 -17 235 175 7 14 468 429 11
2 116 262 -12 -15 -199 24 -12 h -7 8 16 252 226 3
4 320 239 12 -18 198 195 [ 18 396 359 8
8 244 137 11 -11 186 249 -9 -13 .188 201 -1
-9 345 187 28 -11 182 199 -3 h -6 3
h -8 2 -7 169 152 1 -9 -153 201 .17
-5 308 258 10 ~7 209 228 -2 -22 164 253 .10
-8 316 248 11 -3 135 227 -9 -5 217 188 3 -20 482 390 24
-4 280 54 22 -1 370 294 9 -8 819 230 10 -18 -67 111 -85
-2 238 152 8 1 194 233 -3 -1 278 234 4 -16 341 289 11
0 -179 114 -12 3 259 242 2 1 -177 70 -7 -14 63 34
2 -231 48 .10 6§ 1968 229 -3 3 -143 158 -8 -12 402 409 -2
4 -202 64 -10 T 245 124 12 -10 880 42 -11
9 89 75 0 h -7 9 -8 342 342 0
h -8 3 11 221 122 9 -8 423 441 -8
18 223 252 -3 -9 142 188 -4 703 739 -18
-8 -204 78 -18 -7 46 100 1 -2 6i0 679 -24
-4 309 287 e h -7 4 -5 225 174 4 0 225 200 3
-2 -182 [:1:3 -7 -3 460 328 21 2 276 208 8
o -39 93 -2 -17 65 89 »1 4 353 238 21
2 178 99 3 -15 178 234 -7 h -8 ¢ & 270 275
-13 318 365 -9 8 330 442 .28
h -8 4 -11 -110 111 -8 0 457 442 5 10 458 447 3
-9 82 140 -4 2 368 413 -14 12 185 244 -8
-4 177 1865 1 -7 880 348 7 4 334 342 -2 14 226 326 .18
-2 87 125 -1 -5 377 3838 8 6 675 703 -13 18 298 385 -12
-3 344 303 7 8§ 285 260 5 18 1688 213 -4
R -7 ¢ -1 221 175 3 10 161 110 5
1 -301 g2 -19 12 519 543 -8 h -8 4
-1 289 191 16 3 3829 272 1 14 230 166 8
3 525 453 23 5 241 258 -1 16 112 143 -2 -22 4086 465 .14
5 200 217 -2 7 418 384 1 18 141 143 [ -20 149 265 -14
7 270 285 [} 9 -220 118 -18 20 237 293 -8 -18 -118 151 -12
9 230 274 -7 11 301 280 3 -18 126 194 -7
11 117 258 .16 h -6 1 -14 368 370 0
13 123 217 -9 h -7 5 -12 463 480 0
15 220 184 4 -20 180 193 -1 -10 348 332 4
-15 93 190 -8 -18 320 206 19 -8 150 148 1]
h -7 1 .18 179 152 2 -16 169 217 -8 -8 372 324 13
-11 318 3851 -8 -14 179 1486 3 -4 654 685 -13
-15 164 219 -8 -9 84 71 0 -12 381 317 17 -2 458 518 .18
-13 -48 157 -8 -7 156 98 4 -10 671 717 -21 0 624 588 13
-11 358 220 25 -5 253 183 9 -8 299 3468 -12 2 -236 235 .26
-9 -130 151 -13 -3 422 417 0 -6 276 352 -19 4 223 142 8
-7 39 108 -3 «1 181 109 5 -4 215 285 -15 ¢ 282 322 -10
-5 368 303 15 1 -41 194 -8 -2 628 567 28 8 294 239 9
-8 307 852 -10 3 -241 94 -13 0 463 399 22 10 282 264 3
-1 340 405 -11 5 418 301 19 2 455 380 21 12 418 424 -2
1 56 208 -8 7 281 283 0 4 714 732 -8 14 278 294 -3
3 -158 47 -8 9 282 296 -2 6 401 413 -3 16 101 238 .12
5 878 380 0 8 512 483 10
7 164 274 -15 h -7 [ 10 282 274 1 h -6 5
9 238 279 -8 12 357 356 0
11 138 5 4 -15 e5 2086 -1 14 163 201 0 -22 -118 214 -17
- 18 353 279 14 -13 149 274 -15 16 484 459 7 -2 72 7
15 110 150 -2 =11 -127 89 -7 18 851 318 7 -18 278 210 11
-9 133 250 -18 20 58 1860 -8 -16 143 215 -8
h -7 2 -7 180 23t -5 -14 162 173 -1
-5 246 283 -5 h -6 2 -12 -156 106 -13
-17 208 115 8 -3 -173 81 -7 -10 290 370 -19
-15 278 214 8 -1 507 479 5 -22 179 178 0 -8 490 457 11
-13 405 402 0 1 293 108 15 -20 333 1285 9 -6 244 221 3
-11 -88 118 -7 3 -259 256 -24 -18 330 292 7 -4 263 319 -10
-9 -19 -3 5§ 238 1292 -8 -18 131 128 [ -2 538 521 4
-7 258 3808 -9 7 231 287 -3 -14 541 490 18 0 3815 358 -9
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Tetrakis{Pentafluorophenyl)Octabromo Porphyrin Page
2 476 429 ] -6 281 257 1] 17 711 737 .11 T
4 652 613 11 -4 178 269 -9 19 484 522 -12 9
6 197 1232 -4 -2 438 416 3 21 311 298 2 11
8 212 328 -17 0 189 124 [} 23 563 585 8 138
10 -209 58 .13 2 869 3858 1 15
12 841 323 3 4 3895 346 7 h -5 2 17
14 -89 155 -7 ] 28 115 -2 19
18 892 407 -3 8 79 155 -3 -25 189 9 7 21
-23 507 491 4
h -6 8 h -6 10 -21 445 458 -3
-19 .77 163 .11
-22 .57 100 -3 -18 234 1680 8 -17 535 560 -9 -25
-20 249 174 9 -16 872 323 9 -15 510 490 17 -23
-18 284 208 12 -14 -82 219 .13 -18 7838 770 7 -21
.16 200 217 -2 -12 -224 238 -30 -11 7638 770 -4 -19
-14 557 539 6 -10 107 161 -3 -9 837 869 -18 -17
-12 245 272 -5 -8 289 852 -10 -7 395 370 9 -15
-10 220 179 (] -6 135 135 ] -5 122 172 -7 -13
-8 205 201 Q -4 179 185 1 -3 107 203 -15 .11
-8 217 248 -4 -2 418 345 12 -1 589 579 3 -9
-4 -47 125 -5 o 217 2286 -1 1 726 631 33 -1
-2 -167 231 -19 2 219 175 4 3 137 120 1 -5
0 213 248 -5 4 98 88 ] 5 401 401 0 -3
2 439 388 10 7 385 381 1 -1
4 200 250 -5 h -6 11 9 829 404 -23 1
6 640 8656 -4 11 664 698 -16 3
8 373 4368 -12 -14 185 231 -4 13 543 550 -2 5
10 224 128 8 -12 158 212 -5 15 398 432 -10 7
12 171 61 8 -10 807 348 -6 17 202 218 -2 9
14 543 498 11 -8 208 225 -1 19 333 395 -14 11
-6 268 138 11 21 452 468 -4 13
h -6 7 -4 81 243 -11 23 291 269 3 15
-2 288 290 0 17
-20 195 [:1:3 10 0 3889 445 -14 h -5 3 19
-18 -219 162 -23
-16 333 324 1 h -8 12 -25 197 200 1]
-14 879 324 13 -23 453 457 -1
-12 44 552 -2 -8 213 1286 [ -21 141 8 7 -25
-10 488 434 10 -6 231 16 11 -19 565 560 1 -23
-8 312 309 0 -17 499 557 -22 -21
-6 217 36 14 h -5 o0 -15 327 348 -6 -19
-4 388 434 -10 -13 8611 598 ] -17
-2 845 322 3 1 548 481 33 -11 605 608 -1 -15
o -80 201 -186 8 7718 739 20 -9 891 412 -7 -13
2 308 295 1 5 562 563 -7 568 573 -3 11
4 329 91 22 7 979 988 -5 -5 575 599 -12 -9
6 355 2686 12 9 293 348 -16 -3 -70 70 -4 -7
8 476 448 5 11 228 145 14 -1 582 619 -27 -5
10 462 445 3 13 330 252 19 1 -378 350 5 -3
12 189 177 1 15 602 567 15 3 795 758 19 -1
17 143 182 1 5 768 798 -15 1
h -6 8 19 286 227 10 7 412 478 -20 3
21 421 411 9 484 503 -8 5
-20 3857 440 -18 23 21 212 -13 11 878 357 3 1
-18 3682 370 -1 13 336 338 0 9
-16 230 238 0 h -5 1 15 3888 405 -17 11
-14 2680 215 7 17 35 283 -25 13
-12 -94 171 -12 -25 431 434 0 19 288 1866 17 15
-10 3812 279 6 -23 272 217 8 21 -226 75 -18 17
-8 260 210 7 -21 268 240 4
-8 -48 181 -8 -19 161 139 2 h -5 4
-4 221 189 3 .17 295 3812 -3
-2 8387 217 8 -15 386 3§74 3 -25 311 221 14 -25
0 485 496 0 -13 341 255 22 -23 466 443 ] -23
2 281 6 15 -11 440 492 -21 -21 303 282 4 -21
4 240 255 -1 -9 633 598 18 -19 175 249 -11 -19
6 356 308 6 -7 276 285 3 -17 347 342 1 -17
8 246 280 -1 -5 633 638 -2 -15 739 733 2 -15
10 -258 228 -24 -3 729 686 25 -13 151 250 -17 -13
-1 559 525 14 -11 114 134 -2 -11
h -8 9 1 524 500 7 -9 416 390 9 -9
3 261 231 T -7 849 688 -19 -7
-18 266 219 8 5 568 567 ] -5 378 380 0 -5
-16 158 109 4 T 4183 405 2 -3 819 864 -23 -3
-14 246 169 9 9 324 286 10 -1 631 629 0 -1
-12 54 140 -5 11 691 703 -8 1 277 152 15 1
-10 257 154 12 13 822 803 9 3 488 465 [ 3
-8 407 852 11 15 299 215 17 5 463 472 -2 5
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Tetrakis(Pentafluorophenyl)Octabrome Porphyrin Page

7 411 421 -2 -18 265 319 -9 10 665 643 12 -16

9 615 550 19 -11 117 60 3 12 498 474 10 -14

11 221 247 -3 -G 354 332 4 14 306 366 -18 <12

13 47 155 -5 -7 308 850 -7 16 875 887 4 -10

15 554 548 2 -5 304 335 -4 18 462 432 10 -8

-3 -175 148 -18 20 518 575 -21 -8

h -5 8 -1 179 238 -8 22 386 388 4 -4

1 187 205 -1 24 436 429 1 -2

-25 2864 101 18 3§ 389 438 -9 26 216 115 9 [+]

-23 347 260 18 5 235 287 -8 2

-21 553 529 7 -162 285 -17 h -4 2 4

-19 132 242 -14 8

-17 200 228 -3 h -5 12 -28 438 449 -2 8

-15 408 344 17 -26 270 398 26 10

-13 354 2886 16 -19 2086 180 2 -24 510 545 12 12

-11 54t 519 -17 64 217 -12 -22 25% 257 4] 14

-9 384 3880 1 -15 467 471 4] -20 316 293 5 16

-7 119 T97 -8 -18 309 298 1 -18 794 811 -9 18

-5 314 282 1] 11 42 237 -14 -16 209 237 -5 20

-8 428 448 -5 -9 528 521 1 -1 613 637 -13 22
-1 431 483 -12 -7 454 432 4 -12 -299 328 -9
1 24 8 -1 -5 256 206 5 -10 548 542 3
3 495 3852 $2 -3 358 3808 8 -8 1429 1470 -24

5 568 561 1 -1 472 440 7 -8 1100 1084 10 -28

7 590 619 ~8 1 475 330 28 -4 601 565 23 -28

9 237 219 1 3 3851 278 10 -2 551 591 -238 -24

11 185 206 -2 5 147 230 -7 0 316 343 -9 -22

13 159 122 2 2 768 728 22 -20

15 230 268 -4 h -5 13 4 496 482 8 -18

6 1328 1334 -3 -18

h -5 g8 -17 174 219 -4 8 1200 1209 -5 -14

-15 24 105 -2 10 -82 109 -8 -12

-28 -74 187 -7 -13 208 86 9 12 443 419 9 -10

-21 282 178 7 -11 334 403 -12 14 848 865 -10 -8

-19 287 241 0 -9 301 320 -2 16 -118 71 -8 -6

-17 216 248 -5 -7 118 157 -2 1 384 405 -8 -4

-15 -1586 159 -17 -5 469 464 1 20 52 163 -8 -2

-18 -75 182 -8 -3 182 268 -9 22 268 260 0 0

-11 403 403 0 -1 310 299 1 24 277 838 -10 2

-9 271 150 18 1 333 3486 -2 4

-7 «178 74 -12 h -4 3 4]

-5 731 729 0 h -4 0 8

-3 549 599 -14 -28 282 222 9 10

-1 77 93 0 0 2897 2884 4 -26 152 244 -11 12

1 845 639 2 2 982 9 9 -24 511 480 16 14

3 265 229 4 4 400 20 -22 273 283 -2 16

5 299 262 4 6 1000 1011 -7 -20 360 331 8 18

7 544 548 0 575 ] -18 231 225 1 20

9 543 542 [} 10 283 282 [+] -16 1057 1087 -18 22

11 276 146 12 12 713 697 9 -14 581 538 -

18 388 197 15 14 5681 542 9 -12 11268 1150 -16
16 400 364 12 -10 1019 1003 11

h -5 10 18 315 822 -1 -8 271 219 16 -28

20 681 712 -13 -6 413 400 6 -26

-28 193 192 0 22 687 645 17 -4 1090 1092 -1 -24

-21 3827 250 13 24 2862 225 5 -2 1103 1100 1 -22

-19 108 114 [+] 26 451 484 -8 0 608 583 13 -20

-17 154 88 5 2 240 217 4 -18

-15 517 460 17 h -4 1 4 873 843 17 -18

-18 326 308 3 6 3831 255 23 14

-11 177 T 8 -26 196 148 8 959 934 15 -12

-9 584 641 -19 -24 524 535 -3 10 1177 1192 -8 -10

-7 463 387 19 -22 327 257 14 12 .35 201 -18 -8

-5 114 S1 3 -20 331 321 2 14 462 452 3 -8

-3 257 201 7 -18 589 581 3 186 701 713 -5 -4

-1 561 518 13 -16 316 377 -19 18 576 581 -1 -2

1 346 328 3 -14 224 105 21 20 -108 141 -10 0

3 176 241 -8 -1 32 321 22 151 261 -13 2

5 292 317 -3 -10 1297 1329 -19 24 455 436 4 4

7 -148 261 -19 -8 1087 1089 .22 [}

9 426 300 18 -6 672 692 -14 h -4 4 8

-4 760 762 -1 10

h -5 11 -2 587 559 .14 -28 158 131 1 12

0 600 525 46 -26 392 1391 0 14

-21 -108 135 -8 2 751 739 7 -24 262 216 T 168

-19 480 482 1] 4 808 786 i3 -22 504 510 -2 18

-17 486 453 9 8 604 602 1 -20 6286 600 12 20
-15 128 45 4 8 813 805 5 -18 441 437 1
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Tetrakis(Pentafluorophenyl}Octabromo Porphyrin

DRNONR
®
-2
o

h -4 7 -
h -4 10 -
-28 -60 128 -6
-26 249 165 11 -26 322 277 8
-24 506 503 0 -24 366 314 11
-22 454 432 7 -22 -211 42 -15
-20 381 402 -8 -20 230 261 -5
-18 247 280 -7 -18 330 322 1 h
-16 612 648 -18 -16 587 556 12
-14 559 559 0 -14 858 892 -17 -20
-12 438 475 -17 -12 533 521 4 -18
-10 732 722 5 -10 161 212 -7 -16 287
-8 495 478 8 -8 560 516 15 -14
-8 90 183 11 -6 361 324 8 -12
-4 629 618 4 -4 387 322 14 -10
-2 690 682 3 -2 589 6581 2 -8
0 325 283 12 0 368 419 -17
2 154 218 -7 2 590 583 2 -4
4 215 185 5 4 157 184 -2 -2
6 4083 354 11 6 463 498 -8
8 698 692 1 8 624 596 7 2
10 876 658 6 10 -128 238 -16
12 411 395 4 12 826 207 14 h
14 144 204 -6 14 298 371 -9
18 471 504 -8 -14
18 285 241 5 h -4 11 -}g
h -4 8 -24 394 308 18 -8
-22 362 350 2 -8
-28 278 220 8 -20 504 507 -1 -4
-26 262 264 0 -18 238 230 1
-24 360 280 17 -16 601 8619 -8 h
-22 727 758 -14 -14 721 729 -3
-20 588 592 -2 -12 606 653 -18 1
-18 373 373 0 -10 478 440 11 3
-16 83 237 -22 -8 452 405 12 5
-14 435 518 -32 -6 174 284 -14 7
-12 672 679 -3 -4 287 232 5 9
-10 614 601 8 -2 165 189 -2 11
-8 584 584 0 0 483 477 -15 13
-6 858 665 -3 2 -109 186 -13 15
-4 379 403 -6 4 181 136 3 17
-2 512 500 3 6 491 510 -4 19
0 1271 1282 -8 8 633 673 -10 21
2 22 167 -9 10 494 524 -5 23
4 138 100 2 12 324 180 14 25
6 693 686 2 27
8 519 474 12 h -4 12
10 210 177 3 h
12 483 568 -22 -24 244 138 12
14 326 339 -2 -22 5286 571 -13 -29
18 2 307 -8 -20 286 292 - -27
18 -3 242 -14 -18 465 417 13 -25
-16 386 406 -4 -28
h -4 9 -14 396 338 14 -21
-12 328 204 11 -19
-26 126 195 -6 -10 159 179 ~2 -17
-24 129 309 -25 -8 863 845 7 -15
-22 176 208 -4 -6 551 563 -3 -13
-20 429 443 -4 -4 411 433 -4 -11
-18 537 518 7 -2 378 347 [ -9
-16 154 167 -1 0 621 €46 -10 -7
-14 610 539 30 2 223 229 0 -5 2054
-12 159 2286 -10 4 370 228 21 -3
-10 460 469 -3 8 3861 317 -1
-8 519 531 -4 8 -161 1786 -12 1
-8 478 498 -5 3
-4 335 308 5 h -4 13 5
-2 786 794 -3 7
0 234 261 -6 -22 203 3286 -17 9
2 822 812 4 -20 71 197 -9 11
4 478 489 -2 -18 108 222 -1} 13
6 394 3827 12 -16 249 149 12 15
8 409 484 -18 -14 402 358 9 17
10 570 628 -15 -12 295 318 -2 19
12 -276 248 -32 -10 396 357 7 21
14 311 239 9 -8 581 528 13 23
16 539 603 -15 -8 548 480 17 25
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Tetrakis(Pentafluorophenyl)}Octabromo Porphyrin
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Tetrakis{Pentafluorophenyl)Octabromo Porphyrin Page 7
-14 395 349 10 -15 197 91 23 5 1956 1955
-28 278 277 0 -12 -14% 108 -10 -1% 585 520 46 7 636 621
-26 249 189 9 -10 618 604 3 -11 716 742 .28 9 957 945
-24 353 439 -22 -8 801 303 0 -9 635 633 2 11 480 491
-22 227 237 -1 -6 -41 159 -7 -7 324 319 3 18 551 536
-20 552 587 .14 -4 780 812 -12 -5 1245 1283 -29 15 441 440
-18 159 198 -5 -2 852 384 -8 -3 2740 2777 13 17 669 682
-16 @854 662 -3 0 462 448 4 -1 592 565 30 18 657 675
-14 795 785 20 2 719 651 22 1 2684 2576 39 21 492 472
-1 782 802 -10 4 481 527 -11 3 235 214 14 28 551 562
-10 1160 1178 -8 6 3822 1208 15 5 1333 1337 -2 25 905 892
- 32 9 .24 8 530 527 0 7 2755 2845 -48 27 144 210
-6 305 269 1 9 1278 1346 -48
-4 .82 82 -3 h -2 15 11 885 35 h -1 4
-2 158 308 -24 13 1550 1535 8
0 228 270 -10 -22 321 270 15 3 288 1 -31 215 81
2 856 3717 -5 -20 332 392 -12 17 1527 1536 -4 -29 220 236
4 231 296 -10 -18 6 288 -14 19 308 285 7 -27 381 3855
6 346 299 8 -16 407 324 16 21 542 588 .21 -25 127 114
8 778 800 -8 -14 687 641 14 23 820 784 18 -28 312 324
10 1078 1064 3 -12 550 537 3 25 219 238 -3 -21 789 8i1
1 453 441 2 -10 661 601 17 27 342 314 [} -19 -84 187
1 -45 115 -3 -8 299 342 -1 29 108 201 -8 -17 4]
16 251 274 -2 -6 275 318 -5 -15 2025 2075
-4 154 223 -7 h -1 2 -13
h -2 12 -2 225 201 2 -11 383 373
0 204 182 -31 -93% 130 -7 -9 285 235
-28 196 193 0 2 87 237 -12 -29 259 197 9 -7 3474 3592
-26 232 177 7 4 277 134 14 -27 807 270 7 -5 1785 1787
-24 385 311 16 -25 420 401 5 -3 1534 1577
-22 817 732 37 h -2 18 -23 937 954 -10 -1 1424 1345
-20 541 566 -9 -21 174 210 - 1 1089 1043
-18 464 878 27 -20 -287 131 -25 -19 77 740 20 3 1386 1338
-186 632 636 -1 -18 844 282 10 -17 1060 1092 -21 5 3885 363
-14 328 3888 -10 -16 349 302 -15 1928 1954 .13 7 1383 1419
-12 500 516 -5 - 14 219 -12 -13 1973 1965 3 9 1174 1171
-10 871 3863 2 -12 291 289 -11 1988 1984 0 11 312 2738
-8 750 757 -3 «-10 208 87 8 -9 2136 2184 -22 13 633 638
-8 227 181 4 -8 472 500 -8 -7 1629 1683 -32 15 1224 1254
-4 287 297 10 -8 3368 372 -6 -5 1880 1889 -4 17
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.
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3
§ h -2 17 5 2483 2508 -9 27 671 701
305 332 -4 7 1465 1434 19
1 229 235 0 -12 368 330 ] 9 1485 1519 .21 h -1 5
1 458 413 7 -10 299 251 8 11 2313 2335 -9
-8 408 412 -1 13 1277 1320 -28 -31 384 338
h -2 13 15 1208 1214 -5 -29 138 192
h -1 0 17 642 8652 -8 -27

-26 270 234 5 19 891 925 -20 -25 1289 12688
-24 -109 88 -8 1 1782 1749 18 21 157 174 -2 -23 629 e28
-22 290 264 4 3 2039 2037 1 23 528 542 -5 -21 437 441
-20 733 739 -2 § 1641 1677 -21 25 205 174 -19 518 516
-18 434 469 -11 7 2893 2964 -24 27 -119 24 -4 -17 386 393
-16 252 197 9 9 1364 1353 7 29 135 98 2 -15 988 986
-14 667 670 -1 11 398 409 -8 -13 275 247
-12 4835 428 1 13 922 919 2 h -1 3 -11 679 699
-10 187 308 -18 15 1821 1861 -20 -9 824 820
-8 6968 687 3 17 4 506 -1t -31 524 469 18 -7 708 691
-6 B03 840 -15 19 724 728 -1 -29 125 89 2 -5 2779 2881
-4 282 177 11 21 630 653 -11 -27 254 255 0 -3 1627 1638
-2 Bl6 840 -10 23 392 374 -25 335 320 4 -1 1696 1672
0 223 212 2 25 388 438 -14 -28 1235 1218 9 1 8229 3080

2 679 710 -11 27 719 875 18 -21 488 49 -4 3 1160 1167

4 255 296 -6 29 -144 5 -7 -19 4 13 § 1103 1108

6 244 253 -1 -17 2034 2080 -21 7 845 846

8 429 353 14 h -1 1 -15 605 622 -12 9 1743 1792
10 364 344 -13 1288 1245 28 11 483 483
-31 418 344 18 -11 537 546 -7 13 1059 1067

h -2 14 -29 224 119 11 -9 951 975 -21 15 612 620
-27 212 213 0 -7 1873 1960 -45 17 933 978

-24 813 501 34 -25 1235 1195 21 -5 1680 1722 -24 19 184 257
-22 -194 70 -~12 -23 745 778 -18 -3 1755 1782 -15 21 535 523
-20 297 202 1§ -21 401 479 -32 -1 13683 1325 24 28 6552 533
-18 429 456 -7 -19 423 454 -lg i 1385 1233 6% 25 97 111

-18 437 482 -12 -17 1108 1097
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin Page
h -1 ] -5 191 192 0 -21 198 91 12 -11
-3 363 358 1 -19 118 120 0 -9
-31 275 254 s -1 1695 1661 16 -17 1187 1138 0 -7
-29 119 89 2 1 202 13 10 -15 150 150 0 -5
-27 564 511 20 8 1140 1095 24 -13 850 848 2 -3
-25 205 231 -4 5 879 [} ~11 245 131 20 -1
-23 1044 1040 2 7 1200 1202 -1 -9 85 236 -20 1
-21 168 198 -4 9 510 559 -17 -7 1116 1145 -15 3
-19 41 42 Q 11 508 523 -5 -5 339 827 2 5
.17 718 7 13 18 584 529 12 -3 457 388 21 7
-15 1386 1429 -27 15 58% 530 11 -1 6807 639 -12 9
-13 1100 1093 4 17 358 3086 10 1 801 802 0
-11 111! 1114 -2 19 582 588 -1 3 1680 1650 4
-9 1608 1628 -12 21 294 278 2 5§ 623 611 4
-7 1982 2040 -27 7 -127 132 -9 -25
-5 250 -3 h -1 9 9 860 687 -2 -23
-3 1058 1086 -19 11 29% 274 2 -21
-1 -129 236 -39 -31 307 322 -2 13 564 550 3 ~19
1 1054 1070 -9 -29 -186 44 -12 15 117 245 -10 -17
S 744 T35 5§ -27 233 179 -15
5 954 957 -1 -25 1170 1127 23 h -1 12 -138
7 BT3 559 7 -28 298 253 10 -11
9 863 862 0 -21 308 264 11 -29 266 53 21 -9
11 1388 1430 -24 -19 512 521 -4 -27 254 234 3 -7
13 838 859 -11 -17 425 483 -18 -25 396 412 -4 -5
15 818 824 -3 -15 528 507 9 -28 87 58 1 -3
17 573 581 -3 -13 854 780 48 -21 538 530 1 -1
19 381 441 -18 -11 220 268 -12 -19 338 350 -3 1
21 174 166 0 -9 415 474 -28 -17 97 4 -8 s
23 226 243 -2 -7 191 222 -8 -15 1417 1409 H 5
25 272 211 7 -5 2668 2678 -3 -18 399 3897 0
-3 602 651 -23 -11 -95 111 -8
h -1 1 -1 47 7238 12 -9 46 787 -19
1 2050 2040 4 -7 1208 12186 -4 -21
-31 524 520 1 3 06 83 -7 -5 857 2 -19
-29 228 224 4] 5 228 122 13 -3 439 464 -7 -17
-27 235 201 5 7 613 599 5 -1 1002 959 20 -15
-25 527 552 10 9 794 773 9 1 412 418 -1 -18
-23 886 911 .28 11 -123 145 -11 3 821 848 -11 -11
-21 -105 210 -28 13 274 159 15 5 1075 1104 -18 -9
-19 470 447 10 15 332 303 5 7 450 4886 -8 -7
-17 1636 1671 -18 17 431 440 -1 g 278 200 9 -5
-15 381 3824 18 19 148 152 [} 11 479 4860 3 -3
<13 1496 1471 14 13 249 262 -1 -1
-11 408 438 -20 h -1 10 1
-9 928 954 -21 h -1 18
-7 1580 1607 -15 -31 1286 116 0
-5 909 922 -9 -29 -51 204 -14 -27 289 245 0
-3 928 13 -27 588 546 15 -25 601 637 -12 -17
-1 1009 1004 2 -25 188 208 -2 -23 318 339 -4 ~15
1 9 91 9 -23 630 664 -15 -21 392 395 0 -13
$ 2208 2200 37 .21 268 234 7 -19 180 117 [] -11
5 1526 1517 4 -19 278 212 13 -17 194 189 o] -9
7 253 221 7 -17 554 541 [} -15 250 259 -1 -7
9 797 187 5 -15 788 781 4 -18 438 380 17 -5
11 113 125 -1 -13 1053 1050 2 -11 292 323 -8
18 792 1783 4 -11 262 198 15 -9 413 445 -9
15 341 276 14 -9 1151 1169 -11 - -2 209 -14
17 601 600 0 -7 1331 1357 -14 -5 1455 1431 11 4
19 122 290 .20 -5 5T 15 0 ~3._265 168 13 ]
21 479 483 -1 -8 b51 555 -1 -1 123 68 -6 8
28 555 536 5 -1 469 512 -15 1 1027 1044 -7 10
1 865 851 8 3 -109 125 -8 12
h -1 8 3 1025 1030 -2 5 154 294 -17 14
5 36 1 7 239 271 -4 16
-31 198 138 ] 7 377 3888 -1 9 550 579 -7 18
-29 -181 129 -17 9 336 3818 4 11 254 212 4 20
-27 466 416 15 11 1190 1194 -1 22
-25 288 237 10 18 7380 762 -11 h -1 14 24
<23 492 512 -8 15 588 555 8 26
-21 498 531 .14 17 384 423 -7 -27 369 848 4 28
-19 445 45 -3 -25 -143 84 -8 30
-17 521 5238 0 h -1 11 -23 365 329 7
-15 1813 1819 -2 -21 182 53 9
-18 381 36 -8 .29 233 225 1 -19 139 129 0
-11 377 800 33 -27 209 164 5 -17 189 208 -2 -30 4860
-9 878 897 .13 -25 514 435 25 -15 420 459 -10 -28
-7 1751 1808 -26 .23 475 494 -8 -13 436 488 -14 -26 858

Vo poe
O ORI RI TR =Y =38 N

[ et

*

U R e el
SNPOOW BTG

b s
[=Y=1 117 23

-

o . B
AP -ION~IWON

©

™
NNOOO LW

'
-

€0 bt it
(I



228

Tetrakis{Pentafluorophenyl)Octabromo Porphyrin Page
-24 390 386 1 0 490 449 35 22 -281 27 -17 -16
-22 134 183 -7 2 1194 1111 57 24 263 139 15 -14
-20 627 628 0 4 1107 1131 -18 26 96 144 -3 -12
-18 1104 1117 -8 6 137 74 14 -10
-16 -57 37 -3 8 2112 2127 -8 h 0 6 -8
-14 359 318 23 10 3317 3340 -7 -8
-12 398 39 12 311 278 18 -32 163 283 -15 -4
-10 2266 2365 -43 14 474 475 0 .30 745 669 30 -2

«8 28369 2428 -25 16 683 740 -34 -28 652 @658 -2 0
.86 50 51 0 18 1108 1141 -19 -26 664 642 10 2
-4 537 589 -43 20 282 341 -15 -24 864 812 28 4
2 975 988 .12 22 132 287 -20 -22 @8 151 -9 (]
4 345 330 15 24 517 540 -8 -20 327 388 -24 8
6 690 702 .12 28 -186 5 -10 -18 1148 1155 -4 10
8 1547 1558 -5 28 550 6591 -12 -16 890 880 7 12
10 1209 1238 -21 -14 348 378 -15 14
12 436 451 -10 h 0 4 -12 825 862 -30 18
14 68 111 -5 -10 1268 1238 20 18
18 2390 2421 -12 -32 281 89 23 -8 1480 1570 -58 20
18 870 682 -7 -30 -178 125 -18 -8 236 276 -17 22
20 405 377 10 -28 453 459 -2 -4 959 979 .15
22 87 177 -10 -28 594 534 24 -2 1679 1623 28
24 -138 79 -10 -24 -179 17 -14 0 284 228 23
26 240 201 6 -22 956 954 1 2 1590 1578 6 -32
28 -188 22 -11 -20 1150 1172 -14 4 285 414 -48 -30
30 -126 114 -8 -18 828 834 -8 6 1042 967 47 -28
-16 287 282 2 8 1758 1778 -10 -2
h 0o 2 -14 742 753 -8 10 28 -24
-12 481 5256 -34 12 1201 1197 2 -22
-30 654 596 21 -10 691 877 12 14 -48 154 11 -20
-28 602 520 29 -8 1412 1426 -8 16 200 12 16 -18
-26 859 899 -21 -8 2477 2526 -19 18 1167 1202 -18 -16
-24 971 979 -4 -4 1208 1214 -8 20 -148 94 -10 -14
-22 -78 78 -8 -2 1348 1377 -19 22 99 189 -7 -12
~20 43 2586 -3 0 4442 4307 34 24 210 223 -1 -10
-18 1351 1318 238 2 128 2 -20 -8
-16 353 36 -5 4 341 4086 -37 h 0 7 -8
-14 159 202 .18 6 1318 1345 .21 -4
-12 725 711 12 8 1275 1233 27 -32 318 259 9 -2
-10 258 241 7 10 128 146 -3 -30 -189 34 -12 0
-8 2763 2862 -38 12 568 542 16 -28 406 432 -7 2
-8 1027 1039 -10 14 224 289 -18 -26 -154 -9 4
-4 111 16 598 8610 -6 -24 1315 1262 29 ]
-2 426 452 -33 18 460 488 -11  -22 400 ] 8
0 623 584 40 20 1152 1152 -20 689 684 14 10
2 807 790 17 22 467 513 .15 .18 101 138 -5 12
4 8 -25 24 102 56 2 -16 1668 1873 -2 14
6 2334 2353 - 26 701 612 30 -14 1138 1130 16
8 3149 3214 -20 <12 1579 1658 -45 18
10 653 652 0 h 0 5 -10 2068 2027 18 20
12 1232 1229 2 -8 1492 1469 13
14 141 61 11 -32 635 633 ] -8 1017 1015 1
16 7 -30 440 431 2 -4 975 991 -11
18 1019 1038 -12 -28 765 720 20 -2 1086 1038 28 -30
20 198 22 -5 -26 249 312 -14 0 -93 58 - -28
22 241 275 -7 -24 199 262 -13 2 31 147 -10 -26
24 399 379 5 -22 401 376 9 4 1175 1125 27 -24
26 821 784 16 -20 993 1005 -7 8 934 903 17 -22
28 656 6 8 -18 1293 13812 -12 8 1686 1688 -1 -20
-186 159 5 10 2097 2091 2 -18
h 0 3 -14 1504 1474 17 12 395 361 10 -18
«12 553 -17 14 559 574 -8 -14
-32 314 200 17 -10 1268 1291 -19 16 162 47 8 -12
-30 255 206 T -8 2381 2468 -36 18 623 613 3 -10
-28 -91 79 -5 -6 1278 1328 -37 20 177 191 -1 -8
-26 147 64 7 -4 864 887 -19 22 169 241 -8 -6
-24 508 419 32 -2 1191 1178 8 24 625 818 H -4
-22 112 138 -3 0 531 579 -39 -2
-20 818 835 -11 2 2883 2526 99 h 0 8 0
-18 467 458 4 4 182 4 21 2
~-186 976 1052 .58 6 162 164 0 -32 369 381 1 4
-14 1328 1312 1 8 738 730 1 -30 -85 74 -3 [
-12 510 508 5 10 18387 1647 -4 .28 -19 0 8
-10 2734 2849 .42 12192 190 0 -26 240 181 9 10
-8 814 845 -29 14 284 311 -7 -24 88 171 -9 12
-6 -54 75 -13 16 1855 1875 -9 .22 1015 1018 1 14
- 68 5 18 300 348 -11 -20 1224 12%0 -3 18
-2 1045 1067 -18 20 -85 75 -3 -18 1098 1080 11 18
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Tetrakis{Pentafluorophenyl)Octabromo Porphyrin Page
h 0 14 17 466 519 -12 -31
h 0 11 19 735 728 4 -29

-26 3859 820 7 21 711 740 -16 -27

-30 -242 41 -18 -24 781 712 19 23 403 398 1 -25
-28 249 223 -22 -109 143 -10 25 386 380 1 -23
-28 45 201 -13 -20 188 81 9 27 727 713 6 -21
-24 582 561 7 -18 302 280 4 29 -121 33 -4 -19
-22 B20 475 16 -16 -120 97 -8 -17
-20 3874 373 14 -14 673 693 -8 h 1 1 -15
-18 206 251 -9 -12 102 164 -5 -13
-16 1184 1258 -43 -10 -186 149 -17 -31 390 350 8 -1}
-14 1272 1299 -15 -8 644 647 -1 -29 185 98 4 -9
-12 8 827 -3 -8 518 545 -9 -27 34 180 -10 -7
-10 917 923 -3 -4 1111 1164 -25 -25 1237 1211 13 -5
-8 287 277 -2 -2 907 804 42 -23 ] 5 -13 -3
-6 580 542 ] 0 578 548 14 -21 548 518 17 -1
-4 256 323 .14 2 630 667 2 -19 477 482 -2 1
-2 414 289 33 4 612 647 11 -17 1107 1070 24 3
¢ -1561 18 -12 6 380 367 2 -15 148 174 -8 5
2 -42 61 -2 8 498 540 -10 -13 539 467 50 7
4 60 597 3 10 45 217 -9 -11 705 704 0 9
6 1051 1100 -22 -9 617 804 12 11
8 537 540 0 h ¢ 15 -7 307 281 20 13
10 902 903 0 -5 1410 1463 -36 15
12 213 249 -4 -24 478 347 30 -3 2770 2900 -48 17
14 -282 29 -18 -22 310 250 10 -1 661 628 39 19
16 -11t 32 -3 -20 347 417 -15 1 2595 2479 43 21
-18 75 20 1 3 25 18 23
h 0 12 -16 360 347 2 5 1398 1380 11 25
-14 484 439 11 7 2794 2791 1 27
-30 152 236 -9 -12 860 801 23 9 1205 1164 29
-28 193 167 2 ~10 518 458 15 11 458 417 25
-26 217 128 10 -8 -121 210 -16 13 1525 1455 39
-24 -250 22 -22 -6 232 171 T 15 3 279 -31
-22 1121 1117 2 -4 402 405 0 17 1500 1527 -15 -29
-20 252 285 -2 -2 112 168 -4 19 33 279 16 -27
-18 346 376 -8 0 12 103 -4 21 565 585 ] -25
-186 312 342 -8 2 624 575 i4 23 821 799 11 -238
-14 487 13 4 -126 119 -7 25 283 248 7 -21
-12 993 1010 -9 6 339 203 18 27 278 300 -4 -19
-10 395 22 29 214 197 2 -17
-8 1127 1175 -25 h 0 16 -15
-8 888 904 -8 h 1 2 -138
-4 852 8655 -1 -22 724 731 -2 -11
-2 585 624 .15 -20 260 181 9 -31 -147 136 -12 -9
0 1375 1375 [ -18 302 212 i2 -29 3818 212 17 -7
2 1 5 -16 443 464 -5 -27 228 227 0 -5
4 181 180 0 -14 244 200 13 -25 445 401 14 -3
6 492 460 8 -12 383 428 -8 -23 858 864 - -1
8 207 24 11 -10 -144 84 -6 -21 -65 168 -17 1
10 -89 16 -1 -8 412 398 3 -19 820 785 22 3
12 494 533 -8 -6 233 287 -7 -17 1044 1032 8 5
14 203 51 8 -4 230 264 -4 -15 1937 1935 0 7
-2 625 681 -17 -13 1972 1981 -4 9
h o0 13 0 703 692 4 -11 2025 1990 18 11
2 191 32 9 -9 2264 2286 -9 13
-28 280 215 9 -7 1575 1598 -13 15
-26 275 142 17 h 0 17 -5 1804 1794 17
-24 182 34 10 -3 372 3883 -11 19
-22 -139 180 -18 -18 234 129 9 -1 1580 1570 21
-20 589 559 11 -16 -83 31 -1 1 1281 1292 -7 23
-18 558 565 -2 -14 613 610 0 3 1809 1756 27 25
-16 -158 75 -11 -12 460 460 0 5 2532 2515 [ 27
-14 581 521 23 -10 -209 19 -10 7.1546 1518 17
-12 732 699 15 -8 547 456 21 9 1536 1554 -10
-10 361 452 .25 -8 703 642 18 11 2448 2462 -5
-8 705 645 22 -4 195 29 9 13 1356 1365 -5 -31
-6 748 729 6 15 1210 1212 -1 -29
-4 665 629 13 h 1 0 17 647 62 12 -27
-2 425 447 -6 19 951 839 7 -25
0 353 370 -5 1 1827 1567 35 21 144 134 1 -23
2 642 631 3 3 2182 2211 -18 23 515 494 7 -21
4 908 952 .19 5 1527 1521 3 25 220 153 8 -19
6 212 88 10 7 2931 2941 -3 27 29 61 1 -17
8 320 348 -4 9 1367 1324 28 29 140 118 1 -15
10 158 352 .23 11 379 3884 -3 -13
12 97 223 -8 18 912 895 12 h 1 N -11
15 1811 1831 -10 -9
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin Page 11
-7 71832 711 18 21 503 511 -2 -8 581 521 16 -1 188 76
-5 2827 2908 -29 23 470 529 -14 -1 524 503 7 1 1062 1047
-3 1837 1647 -5 1 790 814 -1t 3 14 119
-1 1867 1624 22 h 1 8 3 1044 1015 14 5 271 277
1 3285 3035 66 5 324 290 8 7 881 285
3 1145 11338 -31 -7% 136 -7 7 351 897 -9 9 546 586
5 1186 1110 16 -29 268 1386 18 9 323 273 8 11 228 204
7 948 9 9 -27 458 419 11 11 1111 1141 -18
9 1782 1717 -7 -26 196 229 -5 13 802 763 14 h 1 14
11 20 5 -2 -23 437 506 -27 15 499 536 -9
18 1010 997 1 -21 604 649 -23 17 425 416 1 -27 368 347
15 629 669 -19 <19 495 482 5 -25 -224 76
17 936 911 13 -17 581 522 15 h 1 11 -28 325 s23
19 244 252 -1 ~15 1791 1786 2 -21 -183 42
561 497 22 -13 343 8 -7 -29 174 234 -7 -19 198 134
283 540 54 -1 -11 875 292 38 -27 285 176 13 -17 -187 215
25 229 104 12 -9 863 873 -7 -25 426 422 1 -15 514 517
-7 1818 1844 -13 ~23 534 452 29 -18 475 453
h 1 8 -5 245 216 T -21 142 129 1 -11 163 247
-8 436 373 23 -19 123 125 4] -9 468 461
-31 242 240 0 -1 1719 1667 25 -17 1125 1132 -4 -7 915 909
-29 63 124 -4 1 91 129 -4 -15 227 156 12 -5 273 2383
-27 543 492 18 3 1153 1138 8 -18 823 804 10 -8 418 424
-25 259 242 3 5 956 931 13 -11 195 138 8 -1 39 221
-283 1061 1048 7 7 1215 1184 18 -9 220 216 0 1 170 237
-21 275 222 13 9 654 643 5 -7 1157 1153 2 3 511 462
-19 128 125 0 11 582 547 13 -5 882 380 1] 5 232 220
-17 810 1789 13 18 511 514 - -3 508 433 23 7 66 96
-15 1340 1334 4 15 619 564 19 -1 576 613 -14 9 293 242
-18 1063 1037 18 17 292 321 -5 1 794 774
-11 1194 1206 -8 19 612 565 13 3 1682 1706 -10 h 1 15
-9 1876 1705 -18 21 3839 275 10 5 7 680 18
-7 1892 1914 -10 7 265 109 17 -25 369 329
-5 1 83 -4 h 1 9 9 720 8681 12 -23 486 436
-8 1051 1085 -9 11 278 314 -5 -21 251 207
-1 254 339 .28 -31 271 318 -8 18 _547 582 -8 -19 182 271
1 1120 1115 3 -29 -152 46 -8 15 270 254 1 -17 774 728
3 826 822 2 -27 116 155 -3 - 15 52 203
5 1007 1008 4] -25 1156 1126 15 h 1 12 -18 309 210
T 480 4] -23 400 336 19 <11 -249 145
9 872 851 12 -21 298 262 9 -29 205 61 12 -9 221 234
11 1429 1419 5 -19 561 528 18 -27 156 233 -9 -7 505 560
13 857 858 2 -17 445 445 1} -25 427 417 2 -5 377 414
15 852 836 8 -15 531 520 5 -28 -53 69 -2 -3 269 303
17 586 656 -29 -13 871 824 29 -21 518 4886 11 -1 -84 199
19 413 398 4 -11 23% 3802 -22 -19 282 3830 -11 1 535 485
21 214 183 8 -9 429 444 -7 -17 361 355 1 3 800 777
28 281 254 -3 - 1 205 -3 -15 1436 1458 -11 5 187 98
25 284 201 10 -5 2695 2740 -15 -18 390 346 13
-3 631 660 -14 -11 -117 118 -1i1 h 1 18
h 1 7 -1 71 712 0 -9 94 79 1
1 2004 1947 24 -7 1188 1171 8 -21 291 3835
-31 519 495 7 3 430 351 24 -5 4 3 7 -19 435 478
-29 248 249 [ 5 285 137 22 -8 479 465 4 -17 232 307
-27 156 152 0 7 608 556 19 -1 1025 969 26 -15 950 942
-25 510 492 8 9 764 781 -7 1 417 405 3 -18 424 319
-23 788 1790 0 11 -200 93 -15 3 811 B15 -1 -11 231 186
-21 255 204 11 18 247 209 5 5 1072 1087 -7 -9 156 208
«19 508 457 22 15 3865 301 11 7 407 464 -13 -7 588 598
-17 1630 1654 -12 17 397 493 -21 9 239 248 -1 -5 -232 38
-15 353 358 0 19 109 167 -4 11 455 446 1 -3 <139 17
-13 1507 1520 -8 13 188 265 -9 -1 139 187
-11 874 41 -21 h 1 10 1 -142 6
-9 861 857 3 h 1 13
-7 1502 1479 13 -31 201 93 9 h 1 17
-5 921 931 -7 -29 308 198 17 -27 383 256 24
-3 924 916 5 -27 631 875 21 -25 728 654 28 -17 886 285
-1 1009 996 7 -25 289 221 13 -23 350 3815 T -15 274 304
1 915 905 [] -23 683 684 0 -21 350 385 -8 ~-18 473 389
3 2318 2188 50 «21 211 204 1 ~-19 228 133 12 -11 85 174
5 1521 1507 T -19 205 178 4 -17 -70 233 -22 -9 220 175
7 23% 233 [¢] <17 600 572 13 -15 818 297 4 =T 119 215
9 783 157 13 -15 8668 8 11 -13 400 411 -3 -5 570 590
11 212 196 2 -13 1058 1018 21 -11 256 322 -13
13 839 815 11 <11 268 227 10 -9 408 409 -1 h 2 [
15 215 254 -8 -9 1171 1188 -10 - 44 4
17 687 680 2 -7 1838 1329 2 -5 1430 1446 -7 0 2995 2954
19 318 287 5 -5 89 150 -8 -3 118 0 2 2472 2427
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin Page
4 902 886 13 26 618 578 14 -12 441 436 3 20 3842
6 2092 2090 1 28 361 354 1 -10 1490 1505 -8 22 -194
8 1016 1020 -3 -8 1698 1713 -8
10 376 364 T h 2 3 -6 1122 1107 10 h 2
12 648 627 12 -4 705 787 -25
14 728 1732 -2 -30 289 206 13 -2 1637 1817 10 -30 172
18 354 329 10 -28 -187 58 11 0 3786 333 21 -28 110
18 50t 483 8 -28 78 87 [+ 2 2172 2092 32 -26 270
20 748 739 2 -24 685 701 -8 4 718 672 26 -24 227
22 653 608 21 -22 335 287 13 6 399 408 -3 -22 1198
24 65 180 -11 ~20 577 573 2 8 863 875 -7 -20 631
26 959 902 28 -18 199 178 5 10 1547 1532 8 -18 952
28 -151 83 -9 -16 1173 1148 19 12 673 675 0 -16 404
30 -260 125 -23 -14 986 961 18 14 318 277 10 -14 515
~12 1016 1011 4 16 1274 1295 -11 -12 509
h 2 1 -10 2007 2031 -11 18 750 725 11 -10 431
-8 1181 1175 4 20 164 166 [} -8 791
-30 458 458 0 -8 1402 1415 -8 22 423 440 ~4 -8 1095
-28 654 615 14 -4 1121 1095 19 24 346 341 0 -4 422
-26 122 187 -1 -2 2394 2421 -10 -2 378
-24 440 410 9 0 966 910 45 h 2 ] 0 1732
-22 862 858 2 2 1412 1367 27 2 361
-20 386 378 3 4 151 193 -11 -30 528 477 15 4 T29
-18 1095 1077 11 [ 43 628 10 ~-28 574 555 3 6 839
-16 685 664 13 8 1605 1594 6 -286 564 531 12 8 405
-14 78 7179 0 10 2153 2163 -4 -24 589 598 -1 10 877
-12 1041 1037 3 12 6543 513 17 -22 178 236 -11 1 548
-10 1800 1878 11 14 507 484 11 -20 276 213 15 14 360
-8 1894 1914 -9 16 558 546 5 -18 889 887 -5 16 256
-6 541 555 -13 18 906 908 0 -16 450 493 -23 18 225
-4 460 432 25 20 134 133 [ -14 436 464 -15 20 684
-2 3048 2902 46 22 382 275 12 -12 1128 1118 6
0 2112 1976 68 24 677 622 20 -10 515 548 -20 h 2
2 3171 3030 42 286 -65 95 -4 -8 930 908 16
4 1280 1251 20 -8 328 337 -4 -30 260
8 810 785 21 h 2 4 -4 809 842 -28 -28 851
8 981 1005 -19 -2 348 3847 -286 225
10 1502 1478 14 -30 120 31 4 0 159 165 -1 -24 177
12 348 -1 -28 124 148 -2 2 1358 1258 52 -22 91
14 511 490 12 -26 570 553 (] 4 835 771 35 -20 689
16 1531 1500 16 -24 176 242 -11 [} 83 985 0 -18 1058
18 806 810 -2 -22 1083 1083 11 8 1824 1797 12 -16 413
20 282 308 - -20 1136 1108 17 10 312 346 -10 -14 1014
22 -208 59 -19 -18 672 8 12 423 427 -1 -12 766
24 815 569 18 -16 327 363 -15 14 429 417 4 -10 734
26 281 118 22 -14 762 743 13 186 298 131 27 -8 97
28 4 60 [} -12 1474 1463 6 18 775 770 2 -8 13827
-10 394 390 2 20 362 338 5 -4 759
h 2 2 -8 421 454 -23 22 193 207 -1 -2 11385
-6 2398 2453 -23 24 166 196 -2 0 222
-30 364 348 -4 168 182 -5 2 1421
-28 625 610 5 -2 6 843 2 h 2 7 4 3851
-286 648 607 18 0 3516 3384 51 6 151
-24 404 328 22 2 408 1 ~-30 -189 59 -12 8 298
-22 223 212 4 175 245 -20 -28 176 225 -8 10 1058
-20 433 44 -5 6 1254 1175 49 -28 192 111 9 12 325
-18 1306 1341 -21 8 156 82 12 -24 485 478 3 14 134
-16 487 510 -13 10 508 500 1 -22 329 303 7 18 1092
-14 666 894 -20 12 437 438 0 -20 696 693 1 18 454
-12 941 974 -25 14 795 814 -11 -18 328 298 8
-10 76 3807 41 18 148 174 -3 -16 1279 1301 -13 h 2
-8 1920 1917 18 386 343 12 -14 985 972 8
-6 1621 1636 -8 20 936 940 -1 -12 1852 1321 18 -30 5586
-4 936 935 [ 22 431 408 1 -10 1991 2045 -25 -28 427
<2 1793 1762 18 24 109 80 -8 481 501 -1t -286 560
0 1253 1187 48 26 614 621 -2 -6 6568 647 5 -24 T84
2 2438 2359 31 -4 819 834 -8 -22 46
4 80 875 h 2 5 -2 1847 1268 42 -20 114
8 2077 2018 27 0 550 5 -18 705
8 2378 2397 -7 -30 391 348 10 2 589 513 32 -16 893
10 95 88 3 -28 701 629 28 4 1000 968 17 -14 495
12 1359 1372 -7 -26 341 312 7 6 576 555 9 -12 761
14 597 609 -7 -24 491 517 -10 8 1458 1409 24 -10 507
16 353 294 19 -22 548 359 -3 10 1905 1918 -5 -8 789
18 1524 1517 3 -20 567 538 15 12 563 581 -7 -6 547
20 5268 518 3 -18 1411 1365 28 14 140 146 0 -4 945
22 76 185 .11 -16 260 274 -4 16 585 596 -4 -2 811
24 305 341 -7 -14 780 693 28 18 755 842 -35 0 495

'
-
L]

.
ot o sk Bk D ek
NS =T O 08 KD OO GO N s 00

Crars DO TN

bt o 1

Pk ot gt §
RN WO OO DTN A RD

:
Y s

163 ot 1D G ot SV ETT OO 68 OO D bt OO = OO T

R



232

Tetrakis{Pentafluorophenyl)Octabroms Porphyrin Page
2 989 967 10 8 391 284 21 27 492 469 ] -9 1119
4 437 483 -13 8 202 344 -18 -7 1137
43 465 -5 10 305 358 -7 h 3 1 -5 498
8 1069 1032 16 -8 8653
68 397 ~5 h 2 14 -29 343 177 28 -1 181
12 228 207 2 -27 105 102 4] 1 527
14 372 329 7 -26 188 252 -7 -25 1026 990 18 3 1601
18 282 178 9 -24 524 488 10 -23 463 422 13 5 1414
18 743 708 10 -22 82 71 0 -21 444 498 .20 T 475
-20 155 190 -3 -19 539 501 17 9 738
h 2 1 -18 438 488 .14 -17 345 3871 -9 11 361
-18 428 462 -9 -15 780 1771 5 13 102
-28 314 258 10 -14 411 355 13 -13 504 530 .15 15 658
-26 161 168 0 -12 225 85 14 -11 947 899 33 17 568
~24 477 468 2 -10 655 617 12 -9 261 289 -11 19 565
-22 256 293 -7 -8 380 323 11 -7 -4 21 204
-20 584 612 -1l -6 207 15 5 -5 2120 2100 8 23 516
-18 262 223 7 -4 B44 820 9 -3 99 996 -1 25 671
-16 687 603 30 -2 249 409 -29 «1 965 945 15
-14 778 757 10 0 504 475 10 1 1491 1461 17 h 3
-1 00 829 -15 2 689 664 8 3 272 250 9
-10 1189 1169 10 4 548 539 2 5 1298 1281 11 -29 168
- 78 866 3 6 236 241 4 7 10632 1039 -5 -27 438
-6 265 248 3 8 475 504 -8 9 1170 1183 -8 -25 302
-4 -93 122 -8 11 489 487 0 -23 391
-2 227 808 -13 h 2 15 18 903 902 0 -21 737
0 208 342 -34 15 508 500 2 -19 308
2 380 376 1 -22 195 288 -12 17 1197 1184 7 -17 55
4 308 232 12 -20 257 374 -21 18 237 141 18 -15 1585
6 417 314 21 -18 295 228 10 21 180 163 2 -13 339
8 805 809 -1 -16 358 335 4 23 76T 764 1 -11 273
10 1095 1061 13 -14 673 674 o 25 235 131 12 -9 740
12 471 409 12 -12 546 517 7 27 103 204 -9 -7 1864
14 187 117 4 -10 618 602 3 -5 513
186 239 246 i} -8 339 3831 1 h 3 2 -3 1099
-8 285 287 -3 -1 575
h 2 12 -4 227 231 0 -29 3855 339 3 1 882
-2 -33 20% -11 -27 144 188 -4 3 1329
-28 187 205 -4 0 162 1869 0 -25 304 331 -5 5 919
-26 153 213 -6 2 114 248 -12 -23 -820 597 10 7 1006
-24 288 319 -6 4 286 164 13 -21 3834 322 3 9 778
-22 791 758 14 -19 287 345 -17 11 234
-20 583 550 12 h 2 16 -17 900 907 -3 13 1148
-18 419 388 9 -15 1827 1328 1 15 260
-16 596 604 -3 -20 69 164 -5 -13 1353 1311 25 17 4312
-14 431 396 10 -18 307 280 4 -11 1110 1124 -9 19 4389
-12 470 500 -10 -18 315 819 [ -9 923 947 -18 21 594
<10 348 342 1 -14 245 212 3 -7 1219 1219 0 23 388
-8 807 795 5 -12 200 259 -6 -5 903 932 .23 25 532
-8 364 348 3 -10 -203 54 -10 -3 488 [ 8
-4 289 869 -17 -8 512 492 4 -1 1136 1153 -12 h 3
-2 801 82 -11 -8 354 375 -3 1 1002 970 21
0 1222 1219 1 -4 162 6 8 3 350 289 28 -29 168
2 7 204 11 -2 320 336 -2 5 929 11 -27 857
4 587 615 -9 0 504 497 2 7 11684 1180 2 -25 1010
6 346 383 -7 9 954 9 12 -2 576
8 325 3812 2 h 2 17 11 1592 1549 23 -21 155
10 155 259 -9 18 1282 1248 19 -19 166
12 490 427 11 -14 416 405 2 15 1148 1130 10 -17 7132
-12 7% 308 -19 17 844 808 20 -15 374
h 2 13 -10 295 239 ] 19 452 507 -20 -13 261
~8 483 395 17 21 384 448 -19 -11 601
-26 131 244 -12 28 3877 434 -15 -9 345
-24 -85 a7 -5 h 3 0 25 415 443 -7 -7 627
-22 320 237 15 27 253 200 6 -5 1597
-20 654 690 -14 1 910 903 -3 1811
-18 401 472 .21 $ 529 583 - h H 3 - 503
-16 2486 217 5 1239 1209 2 2509
-14 680 688 -3 7 1730 1726 -29 89 22 138
-12 404 458 -16 9 74 888 -27 -8% 108 - 704

'
-3
oo
<
o«
o
»
o«
.
@
s

~aon
-
»
on
e
-
™
-
1Y

t By

.
-
o
ce
o
'
Bt RO Y Y 68 st O T ST i ot L8 Y
©
oo
@

»s
-3
(=4
%)
4
&
i
o
[
e
-
e
o
-
o
)
‘e )
NAROD R -JOOOND
e
[y
-0
[N
o
0o
-
-
e ce
-
<
'
bt D bt §
NI OO
B0 bt b ek ot st

»
(]
RS DD T T CD Y ] e et put O OO DD

0 ot ot o

B
_ Y
DO DLW DD s B =T bt Ot o bt O O

¢ LoD

+ o
-t et
DOOO;M

-

ot
VO TR 3 00 O Ty



233

Tetrakis (Pentafluorophenyl)Octabromo Porphyrin Page 14
23 422 411 2 1 148 128 2 -3 -194 232 -29 -18 373 371
3 1094 1086 s -1 873 352 4 -11 .91 239
h 3 6 5 888 859 10 1 879 814 27 -9 161 67
7 877 852 11 3 831 801 12 -7 405 460
-29 233 326 -15 9 370 388 -4 5 389 3832 11 -5 218 305
-27 332 317 3 11 421 380 10 7 -198 181 -18 -3 276 118
«25 66 130 -4 13 38 147 -6 g 744 679 18 -1 -182 128
-28 578 651 8 15 408 405 0 11 -243 146 -18 1 236 248
-31 575 G554 9 17 270 202 8 18 218 337 -14
-19 196 203 -1 19 570 533 9 h 3 16
-17 538 538 -1 h 3 12
-15 1038 1002 22 h 8 9 - -15 597 581
-13 901 8T 18 -27 318 360 -8 -13 258 180
-11 628 616 7 -29 139 108 2 -25 -91 93 -5 -11 -185 72
-9 1168 1179 -7 -27 173 198 -3 -23 228 151 8 -9 392 437
-7 1166 1180 -8  -25 844 748 43 21 471 465 1 -7 482 425
-5 96 58 3 -238 284 340 .12 -19 408 323 21 -5 182 138
-3 582 544 19 -21 326 382 -1i5 -17 336 356 -4
-1 1455 1413 21 -19 109 206 -13 .15 1009 997 5 h 4 0
1 931 887 22 -17 235 142 15 -13 56 412 13
$ 318 388 -5 -15 323 384 -20 -11 3855 875 -5 0 2831 2804
5 548 535 2 -13 705 630 38 -9 383 347 -3 2 1017 1034
7 566 566 0 .11 780 761 10 -7 980 973 3 4 404 403
9 833 863 -15 -9 523 540 -8 -5 308 272 [ 6 1080 1045
11 1001 967 18 -7 522 556 -15 -3 248 171 9 524 545
18 664 608 24 -5 1547 1538 (] -1 485 4861 é 10 289 321
15 648 @621 11 -3 921 896 11 1 258 198 7 12 754 7486
17 491 484 2 -1 818 394 -18 3 405 339 14 14 562 540
19 338 374 -7 1 1394 1381 5 568 602 -9 186 392 338
21 837 348 -1 3 96 242 -16 T 421 429 -1 18 299 3837
28 202 139 5 5 -94 318 -31 9 144 251 -9 20 689 693
7 537 548 -3 11 387 418 -4 22 7838 697
h 3 7 9 979 988 4 24 206 220
11 404 38 4 h 3 13 286 454 473
-29 -131 112 -9 13 407 409 0
-27 186 -10 15 286 161 14 ~25 658 548 35 h 4 1
-25 208 296 -16 1T 495 491 v -23 248 303 -8
-28 729 7149 -9 -21 222 197 3 -26 244 148
-21 184 185 0 k3 10 -19 477 419 18  -24 524 523
-19 503 550 -21 -17 451 423 7 -22 175 248
-17 1165 1138 15 -29 422 310 24 -15 319 294 5 -20 181 3812
-15 315 -27 444 445 0 -13 349 344 1 -18 622 608
-13 809 820 -6 -25 215 117 10 -11 584 501 26 -186 414 407
-11 440 437 1 -23 416 386 8 -9 508 517 -3 -14 103 83
-9 1264 1246 10 -21 362 394 -8 -7 103 183 -6 -1 317 6
-7 1199 1190 5 -19 237 266 -6 -5 994 983 4 -10 1258 1257
-5 425 408 7 -17T 188 45 14 -3 229 275 -6 - 967
-3 286 303 -4 -15 551 525 11 -1 107 278 .18 -6 580 618
-1 916 931 -7 -13 548 465 34 1 996 962 14 -4 781 787
1 3 69 37 -11 380 364 5 3 -287 70 -186 -2 427 419
3 15638 1525 17 -9 172 754 9 5 240 92 12 0 572 507
5 522 495 9 -7 1064 1078 -7 T 172 52 6 2 8387 838
7 226 152 10 -5 402 346 14 9 438 564 -25 4 744 739
9 649 637 5 -3 319 339 -4 6 608 578
11 233 209 3 -1 556 630 -26 h 3 14 8 818 823
18 549 568 -6 1 482 485 0 10 649 634
15 627 600 9 $ 400 427 -6 .23 3835 270 11 12 499 487
17 571 527 13 5 432 389 10 -21 101 61 1 14 352 395
19 297 261 5 7 369 297 12 -19 331 214 19 18 918 909
21 339 297 7 9 568 5286 10 .17 287 242 1 18 483 415
11 994 967 10 -15 343 303 7 20 544 545
h 3 8 13 537 519 4 -13 48B3 4357 7 22 374 351
15 230 328 -11 -11 -130 57 -5 24 395 435
-29 294 224 11 -9 691 699 -2 286 118 105
-27 381 346 8 h 8 11 -7 600 564 10
-25 282 372 -20 -5 293 283 1 R 4 2
-28 352 330 5 -27 220 190 H -8 218 227 -1
-21 877 565 5 -25 244 255 -1 -1 846 385 -7 -28 492 454
-19 260 284 -5 - 636 589 17 1 3856 308 8 -26 384 403
- 504 485 8 -21 207 237 -4 3 516 468 11 -24 505 541
-15 1334 1298 20 -19 872 432 -17 5 270 348 -11 -22 239 274
-18 662 4 4 -1T 787 738 23 - -20 398 358
-11 253 258 o] -15 599 594 1 h 3 15 -18 814 828
-9 783 78 0 -13 810 795 7 -16 254 242
-7 1188 1216 -19 -11 102 170 -7 .21 211 114 8§ -14 669 642
-5 304 431 -13 -9 140 87 4 -19 264 314 -7 -12 392 377
-3 841 849 -4 -7 534 614 -28 -17 599 590 2 -10 547 510
-1 1171 1122 25 -5 388 858 7 -15 98 159 -4 -8 1489 1501
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin
-6 1158 1157 [} -28 368 341 5 14 -192

-4 617 589 18 -26 181 148 3 16 480
-2 581 6l4 -20 -24 302 845 -9 18 309
0 350 320 10 -22 -157 60 -11
2 643 628 8 -20 -40 103 -5 h 4
4 523 482 21 -18 657 606 24
6 1287 1267 11 -18 278 3 -7 -28 195
8 1249 1261 -7 -14 343 319 8 -26 89
1 117 128 0 -12 215 178 -24 248
12 487 468 8 -10 859 893 -22 -22 1756
14 887 833 2 -8 908 895 -20 564
16 101 83 1 -6 425 429 -2 -18 294
18 352 340 3 -4 266 348 -26 -16 232
20 282 181 12 -2 901 914 -8 -14 487
22 264 268 0 0 56 513 23 -12 726
24 279 323 -7 2 1478 1439 19 -10 587
4 901 24 -8 618
h 4 3 6 231 181 8 -6 660
8 546 581 -14 -4 408
-28 214 225 -1 10 821 8286 -2 ~2 496
-26 269 239 4 12 291 197 18 0 1291
-24 515 471 14 14 28 151 20 2 -121
-22 297 210 16 168 1141 1142 4 41
-20 318 364 -12 18 9 486 -22 6 736
-1 38 261 20 20 16 51 8 500
-18 1070 1083 -8 22 317 258 9 10 331
-14 583 7 2 12 522
-12 1197 1224 -16 h 4 [ 14 353
-10 9 6 21 16 353

-8 277 253 8 -28 210 300 -13 18 270

0 557 612 -28 -20 3816 225 20 -26 328

2 223 144 13 -18 6812 586 11 -24 387

4 796 805 -5 -16 525 531 -2 -22 229

8 247 293 -12 -14 600 598 0 -20 401
68 0 -12 683 659 13 -18 496

10 1216 1213 1 -10 350 396 -17 -16 182
12 106 146 -4 -8 857 866 -5 -14 576
14 434 444 -3 -6 553 567 -6 -12 260
186 7671 778 -5 -4 469 462 2 -10 510
18 4BT 469 -3 -2 T31 744 -5 -8 5§12
20 40 127 -4 0 347 303 14 -6 -484
22 224 248 -3 2 533 523 3 -4 340
24 453 467 -3 4 387 330 14 -2 728
6 590 645 -22 0 215

h 4 4 8 991 992 0 2 809

10 375 327 11 4 503

-28 -170 137 -14 12 525 516 3 8 170
-26 413 382 7 14 698 677 [ 8 521

-18 461 407 19 16 568

-18 278 257 3 h 4 7

-14 411 378 13 h 4

-12 855 881 -18 -28 208 152 ]

-10 268 257 3 -26 189 180 1 -26 350
-8 59 608 -10 -24 447 502 -17 -24 3486
-6 1328 1398 -43 -22 464 436 8 -22 -1682
-4 1 -21 -20 427 420 2 -20 264
-2 125 223 -18 -18 300 303 0 -18 338

0 2172 2131 19 -16 626 638 -6 -16 584
2 695 700 -2 -14 622 591 15 -14 8186
4 334 372 -11 -12 485 5158 -13 -12 521
86 759 787 -18 -10 865 659 3 <10 242
8 388 40 - -8 475 489 -6 -8 509
10 364 338 8 -8 196 144 8 -8 287
12 674 673 0 -4 604 577 12 -4 366
14 739 746 -3 -2 695 689 2 -2 587
16 462 508 -15 0 191 285 -21 0 364
18 180 131 2 174 283 -7 2 598
20 750 713 14 4 215 125 9 4 238
22 420 431 -2 6 423 357 16 8 568
8 732 721 4 8 602

k 4 5 10 691 678 4 10 -188
12 403 388 3 12 222
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Tetrakis{Pentafluorophenyl)Octabromo Porphyrin

17 438 374 14
-14 340 362 -3 h 5 3 19 -51 176 -9
-12 422 408 3
-10 415 248 24 -25 52 193 -10 h 8§ 8
-8 253 295 -5 -23 521 448 22
-6 236 237 [ -21 -173 25 -10 -25 213 85 11
-4 175 152 1 -19 594 558 16 -23 256 200 8
-17 612 561 21 -21 268 250 3
h 5 [ -15 306 3849 -11 -19 -187 101 -10
-13 575 591 -T -17 46 115 -4
1 565 520 23 -11 603 608 -1 -15 890 718 -13
3 755 754 0 -9 411 414 -1 -13 390 383 2
5 538 571 -17 -7 5§85 610 -23 -11 266 150 21
7 985 979 3 -5 573 612 .21 -9 886 900 -7
g 380 390 -3 -3 190 57 18 -7 _499 499 0
11177 99 10 -1 6468 669 -9 -5 493 554 -23
13 120 260 -22 1 458 402 15 -3 -89 54 -3
15 553 533 8 3 731 741 -4 -1 763 687 27
17 -60 163 -11 5 818 798 10 1 484 529 -12
19 311 261 10 7 450 464 -5 3 372 3869 0
21 403 450 -12 9 460 471 -3 5 726 698 10
23 287 235 8 11 328 315 3 7 656 637 6
13 332 381 -12 9 273 370 -18
h 5 1 15 441 461 -5 11 393 28 31
17 305 280 4 18 350 3855 0
~25 369 440 -15 19 .70 202 -14 15 555 539 4
-28 126 221 -10 21 -22 37 17 171 231 -6
-21 831 251 15
-19 160 142 h 5 4 h 5 7
-17 148 284 22
-15 821 379 -16 -25 232 237 1} -25 ~144 128 -10
-18 291 269 5 -23 422 418 1 -28 374 389 -8
-11 502 525 -10 -21 292 303 -2 -21 276 226 8
-9 613 565 24 -19 270 258 2 -19 718 649 28
-7 263 273 -2 -17 305 1296 1 -17 583 596 -5
-5 €24 635 -8 -15 754 733 11 =15 -42 148 -9
-3 722 724 -1 -18 205 231 15 -13 711 71 0
-1 533 487 22 -11 160 137 3 =11 447 428 6
1 527 524 1 -9 429 418 4 -9 5468 520 10
3 342 246 29 -7 660 658 0 -7 548 560 -6
5 532 55% -10 -5 350 378 -8 -5 397 400 0
7 414 429 -5 -3 859 882 -12 -3 223 130 10
9 355 281 21 -1 643 617 10 -1 640 585 17
11 684 696 -8 1 281 194 12 1 545 547 4]
13 793 751 21 3 511 48] 9 3 570 531 11
15 187 209 -3 § 455 480 -8 § 237 268 -4
17 718 738 -9 7 568 569 0 7 459 408 12
19 565 519 15 9 213 95 14 9 633 604
21 355 295 12 11 178 185 0 11 159 272 -13
28 527 533 -1 13 -69 1486 -9 13 109 159 -
15 641 672 -11 15 482 528 -10
h 5 2 17 79 177 -7
19 472 429 10 h 5 8
-25 -249 72 -19 21 309 267 [
- 466 465 0 -2 -81 116 -6
-21 896 442 -12 h 5 5 -28 824 246 18
-19 145 145 0 -21 530 561 -10
-17 5738 563 3 -25 542 476 19 -19 2468 269 -4
-15 501 483 7 -28 100 208 -10 -17 -81 157 -11
-1 748 757 -7 -21 309 28} 5 -15 432 430 [
=11 792 793 0 -19 -124 192 -19 -18 200 221 13
-9 836 850 -8 -17 286 322 -8 -11 585 512 8
-7 355 356 0 -15 470 469 0 -9 446 418 9
-5 202 142 11 -18 323 27 13 -7 799 795 1
-3 232 205 6 -11 504 501 1 -5 3812 268 8
-1 600 593 2 -9 323 354 -9 -3 475 450 [
1 719 664 24 -7 3851 341 3 -1 368 488 .27
3 -163 110 -17 -5 626 626 o] 1 -119 112 -7
5 382 871 3 -3 614 592 8 3 430 383 9
7 337 348 -2 -1 801 803 0 § 599 580 5
9 458 439 6 1 957 932 10 7 3572 586 -3
11 667 688 -9 S 483 448 11 9 193 258 -1
13 511 545 -13 § 415 367 12 11 94 204 -8
15 472 456 5 7 6286 556 26 13 149 108 2
17 97 182 -8 9 544 583 -14 15 826 278 [
19 433 375 14 11 465 458 2
21 411 462 -12 13 525 463 19 h 5 9
28 113 278 -17 15 444 329 26
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin Page 17
-13 -156 111 -9 -18 78 125 -3 -2 349 267 13 2 209 2086 0
-11 369 399 -5 -16 244 289 -8 0 275 279 0 4 288 70 14
-9 285 295 -3 -14 158 82 [} 2 354 408 -9
-7 -87 122 -4 -12 411 403 2 4 426 239 32 h 6 11
-5 443 490 -9 ~-10 404 443 -12 6 625 628 0
-3 149 310 -186 -8 229 3839 -25 8 512 444 18 -14 254 230 3
-1 274 283 -1 -6 424 428 0 10 -219 147 -18 -12 124 224 -9
-4 872 705 -16 12 112 75 1 -10 277 387 -9
h 5 14 -2 641 702 .25 14 536 471 15 -8 -88 207 -11
V] 70 184 -9 -8 330 129 21
-9 454 424 13 2 315 255 10 h 6 7 -4 289 274 1
4 196 262 10 -2 6 272 7
h [] 0 [} 85 220 14 -20 -180 92 -7 0 337 431 -22
8 398 431 -9 -18 262 165 13
0 508 517 -3 10 491 405 25 -16 353 314 8 h 6 12
2 334 329 1 12 288 257 -14 342 293 10
4 238 277 -8 14 324 3386 -2 -12 478 563 -27 -8 -47 141 -5
6 613 650 -16 16 389 342 5 -10 415 432 -4 -8 -143 4
8 188 208 -3 18 258 234 2 -8 321 309 2
10 81 122 -3 -6 288 40 24 h 7 o0
12 491 531 -14 h 8 4 -4 442 422 4
14 105 189 -8 -2 300 295 1 200 187 1
16 195 143 5 -22 487 469 4 0 -89 1483 -10 3 525 457 22
18 217 130 -20 223 251 -4 2 307 307 0 5 135 162 -2
20 321 317 0 -18 169 142 2 4 152 86 3 T 380 289 20
-16 326 181 26 8 352 242 15 9 197 271 -11
h [ 1 -14 344 344 8 451 437 2 i1 181 240 -10
-12 508 459 18 10 439 425 2 13 158 182 -
-20 232 207 3 -10 308 283 5 12 152 195 -3 15 3808 181 18
-18 301 207 15 -8 248 205 7
-16 308 217 16 -8 829 368 .10 h [} 8 h 7 1
-14 -128 168 -15 -4 659 869 ~4
~-12 296 276 4 -2 823 464 -34 -20 391 450 -1i4 -15 270 231 5
-10 758 753 2 0 579 581 0 -18 441 861 19 -13 59 151 -8
-8 385 359 7 2 143 207 -8 -18 231 243 -1 -11 226 197 4
-6 3684 374 -3 4 138 8 3 -14 186 237 -8 -9 128 158 -3
-4 238 298 -14 6 371 3858 4 -12 227 149 9 -7 142 118 2
-2 €08 600 2 8 253 243 1 -10 244 257 .2 -5 411 304 26
0 454 405 17 10 284 261 4 -8 175 209 -4 -8 243 879 -29
2 254 363 -24 12 380 452 -17 -6 182 179 0 -1 827 400 -17
4 721 732 -5 14 335 287 8 -4 -B7 194 -11 1 371 280 21
6 439 438 0 16 171 253 -9 -2 308 287 2 3 -248 58 .21
8 507 508 4] 0 504 523 -6 5 375 375 0
10 254 294 -8 h 6 5 2 119 84 1 7 814 278 8
12 348 319 6 4 317 268 ] 9 314 284 5
14 235 223 1 -22 851 234 20 6 331 300 4 11 195 129 ]
186 476 456 5 -20 220 95 12 8 _146 228 -8 13 828 3812 2
18 336 310 5 -18 216 204 1 10 160 220 -4 15 267 149 14
20 153 156 0 .16 234 208 4
-14 242 149 13 h ] 9 h 7 2
h 6 2 -12 164 112 5
-10 351 878 -8 -18 327 226 16 .17 .48 92 .38
-22 121 149 -2 -8 419 425 -2 .16 112 104 0 -15 276 198 11
-20 136 263 -1i5 -6 295 266 -14 251 157 1 -1 312 897 -18
-18 303 268 [} -4 830 378 -11 -12 287 146 1 -11 -99 17 -5
-18 99 99 0 -2 520 498 8 ~10 -141 208 -19 -9 -127 109 -9
-14 558 557 V] 0 298 342 -10 -8 3896 3858 9 -7 821 809
-12 281 272 -2 2 415 392 4 -6 200 253 -6 -5 -188 108 -10
<10 195 165 4 4 626 627 0 -4 320 273 7 -3 89 157 -
-8 435 408 10 6 226 258 -4 -2 455 438 H -1 4T1 437 8
-8 348 309 10 8 279 307 -4 0 163 119 4 1 187 176 0
-4 209 241 -6 10 119 45 2 307 3883 .11 3 133 3 5
-2 443 451 -2 12 877 81§ 12 4 305 378 -10 5 333 275 11
0 230 138 12 14 248 169 6 224 112 7 T 223 243 -2
2 263 348 -18 16 295 417 -21 8 373 110 26 9 175 28 9
4 217 288 -18 11 337 268 12
6 521 488 12 h [ 8 h 6 10 13 348 359 -2
8 508 510 0
10 -98 28 -3 -22 153 141 1 -18 270 161 13 h 7 3
12 .52 181 -12 -20 -1867 161 -17 -16 297 834 -8
14 469 471 0 -18 214 204 1 -14 207 215 -1 -17 259 152 12
186 176 235 -7 -16 263 233 4 -12 166 250 -10 -15 248 3 18
18 329 350 -4 -14 570 559 3 -10 94 158 -4 -13 380 244 28
-12 217 252 -8 -8 387 858 6 -11 271 268 0
h 6 8 -10 198 188 0 -6 190 137 4 -9 291 179 18
-8 2335 225 1 -4 -175 170 -13 -7 116 181 -4
-22 211 257 -8 -8 172 278 -15 -2 354 3 -4 -5 248 237 1
-20 219 382 -29 -4 180 148 1 0 88 240 -18 -8 251 241 1
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Tetrakis(Pentafluorophenyl)Octabromo Porphyrin

-1 258 276 -2 -7 185 98 6 -3
1 329 244 11 -5 -170 179 -18 -1 -
3 305 250 8 -3 244 405 -28 1-201
§ 232 213 2 -1 -229 91 .13 3 -
7 87 144 -3 1 78 229 -8 5
9 4 70 0 3 124 82 1
11 2483 127 12 5 337 297 6 h
18 295 230 9 7 1238 270 -14
9 273 338 -9 -18 305
h 7 4 -11 -135
h 7 [ -9 270
-17 189 64 9 -7 817
-15 -56 205 -13 -15 30 189 -10 -5 -69
-18 313 354 -8 -13 301 278 4 -3
-11 208 121 9 -11 -143 60 -7 -1
-9 260 182 11 -9 141 267 -15 1 -401
-7 269 3831 -12 -7 184 238 -8 3
-5 308 3838 -5 -5 244 265 -3
-8 227 285 -8 -3 158 63 5 h
-1 210 158 4 -1 353 477 -20
1 -227 78 -12 1 -143 8 -5 -9 307
3 396 277 19 3 -169 246 -18 -7 167
§ 424 286 26 B 297 256 5 -5 222
7 400 395 1 7 825 267 8 -3 245
9 178 118 4
11 309 293 2 h 7 7 h
h 7 5 -15 -136 24 -5 0 328
-18 172 142 2 2 308
-15 205 198 1 -11 272 210 9 4 255
-18 230 171 7 -9 194 1886 0 é 205
-11 378 338 8 -7 -40 282 .22
-9 95 64 1 -5 89 83 0 h

[
¥ S 83 00

1 e
00 10 ¢



Appendix 5. Supplimentary Material for the X-ray Crystal Structure Determination of
NiTFPPBrg.

Figure A5.1. ORTEP diagram for NiTFPPBrg (50% probability ellipsoids) and
numbering scheme for macrocycle.
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Table A5.1. Crystal and Intensity Collection Data for NiTFPPBrg.

Formula: NiC44BrsgF2oN4* J4 CHoCly Formula Weight: 1704.88
Crystal Color: dark purple Habit: thin parallelepiped
Crystal Size: 0.07 x 0.55 x 0.55 mm

Crystal System: monoclinic Space Group: C2/c
a=18.178(7) A a=90°

b =22.160(11) A B=93.64(4)°
c=24.421(8) A v=90°

V =9818(7) A3 Z=8

D= 231gcm3

MoKo: Radiation A=0.71073 A
1w=702cm! T=295K

Enraf-Nonius Cad-4 diffractometer o scan

Transmission coeff. = range for data collection: 1-25°

h=0-20,k=-23-26,+1 =29

Number of reflections measured: 16471

Number of independent reflections: 8602

Goodness of fit for merging data: 0.95

R = 0.042 on F for 4055 reflections with F2 > 3c(F2 )

wR = 0.005 on F2 for 8602 reflections

Final goodness of fit: 1.22 for 570 parameters and 8602 reflections
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Table A5.2. Final Refined Heavy Atom Parameters x 10% for NiTFPPBrg.

z,y,z and U.,® x 10*

Atom z Y z Uegg or B

Ni  3211(4) 990(.3) 9746(.3) 287(2)
Brl  2973(.4) 3554(.3) 9300(.3) 567(2)
Br2  4338(.4) 3356(.3) 10333(.3) 536(2)
Br3  6243(.4) 918(.3) 10594(.3) 609(2)
Br4  5401(.4) —372(.3) 11032(.3) 590(2)
Br5  1962(.4) —611(.4) 11296(.3) 650(2)
Br6  808(.4) —657(.4) 10118(.3) 640(2)
Br7  1668(.4)  118(.3) 7755(.3) 601(3)
Brg  2181(.4) 1576(.3) 7503(.3) 528(2)
N1 3549(2) 1787(2)  9617(2)  2.4(1)«
N2 3991(2)  873(2) 10293(2)  2.5(1)x
N3 2747(2)  273(2)  9974(2)  2.3(1)*
N4 2559(2) 1028(2)  9104(2)  2.2(1)«
Cl  3167(3) 2217(2) 9299(2)  2.3(1)«
C2  3385(3) 2813(3) 9503(3)  2.8(1)x
C3  3935(3) 2737(3)  9887(3)  2.7(1)«
C4  4074(3) 2092(3) 9951(3)  2.7(1)x
C5  4666(3) 1807(3) 10223(2)  2.6(1)x

Cé  4653(3) 1191(3) 10316(2)  2.6(1)«



Atom

c7
C8
C9

C10

T

5226(3)
4900(3)
4119(3)
3544(3)
2855(3)
2197(3)
1743(3)
2093(3)
1884(3)
2171(3)
2022(3)
2234(3)
2547(3)
2753(3)
5338(4)
5765(4)
6423(5)
6656(5)

6248(5)

802(3)
301(3)
349(3)
3(3)
15(2)
—305(3)
—312(3)
35(2)
93(2)
541(3)
657(3)
1226(3)
1472(3)
2066(3)
2151(3)
2426(3)
2704(3)
2723(4)

2467(4)
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z

10556(3)
10733(3)
10592(2)
10766(2)
10493(2)
10610(3)
10155(3)
9745(2)
9196(2)
8872(2)
8299(3)
8202(3)
8710(2)
8827(2)
10405(3)
10036(3)
10183(4)
10728(5)

11116(4)

Uegor B

2.9(1) *
3.0(1) *
2.7(1) *
2.6(1) *
2.5(1) *
2.9(1) *
2.8(1) *
2.3(1) *
2.2(1) *
2.3(1) *
2.8(1) *
2.6(1)
2.4(1) *
2.4(1) *
3.1(1) =
497(21)

677(30)

838(40)

655(27)



Atom

C26
F22
F23
F24
F25
F26
C31
C32
C33
C34
C35
C36
F32
F33
F34
F35
F36
C41

C42

T

5584(4)
5560(2)
6836(3)
7303(3)
6467(3)
5192(2)
3695(3)
3740(4)
3900(4)
3985(4)
3911(5)
3771(4)
3666(3)
3950(3)
4126(3)
3980(4)
3706(3)
1325(3)

1487(4)

2192(3)
2422(2)
2961(2)
2971(2)
2475(2)
1931(2)
—375(3)
—996(3)
~1321(4)
—1025(4)
—413(4)
~102(3)
~1281(2)
—1909(2)
—1332(2)
—130(2)
498(2)
—336(3)

—930(3)
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10962(3)
9501(2)
9827(2)

10892(2)

11648(2)

11333(2)

11268(3)

11268(3)

11740(4)

12224(4)

12244(3)

11763(3)

10790(2)

11730(2)

12687(2)

12728(2)

11794(2)
8942(2)

8867(3)

Uegor B

523(23)
733(14)
1156(19)
1289(22)
1088(17)
695(15)
3.1(1) *
515(23)
637(27)
734(29)
797(39)
610(28)
863(18)
1245(23)
1182(19)

1504(31)

1066(22)

2.5(1) *

435(20)
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Atom z y z Uegor B

C43 965(6) —1336(3) 8644(3) 694(30)
C44 277(5) —1126(5) 8495(4) 835(32)
C45 107(5) —551(5) 8564(4) 821(33)
C46 621(4) —155(3) 8791(3) 544(22)
F42  2173(2) -1130(2) 8996(2) 669(13)
F43  1171(3) —1908(2) 8566(2) 1108(20)
F44  —206(3) —1521(3) 8279(3) 1623(23)
F45  —584(3) —360(3) 8429(2) 1379(24)
F46 422(2)  418(2) 8877(2)  795(14)
051 2545(4)  2546(3) 8414(3)  2.6(1) =
C52  3047(4)  2812(3) 8107(3)  430(20)
C53  2870(5)  3247(3) 7725(4) 670(28)
C54  2144(6)  3404(3) 7637(3) 686(31)
C55  1624(4)  3146(3) 7931(3) 542(24)
C56  1824(4)  2730(3) 8317(3) 443(21)
F52  3759(2) 2645(2) 8178(2) 676(13)
F53  3375(3)  3512(2) 7442(2) 1040(17)
F54  1945(3)  3816(2) 7248(2) 1050(18)

F55 903(3)  3300(2) 7837(2) 927(15)



244

Atom z v z Ueggor B

F56  1300(2) 2488(2) 8612(2) 715(13)
Cs 0 1890(6) 7500  1339(58)
CIS 38(2) 1464(2) 6925(1) 1750(14)

HS1 —427 2140 7464 12.8 *

¢ U = % hOS Zj[U,-J-(a;'a;)(E,- )

* Isotropic displacement parameter, B
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Table AS5.3. Complete Distances and Angles for NiTFPPBrg.

Distance(A)

Distance(A)
Ni -N1  1.902(4)  C17-C18 1.343(8)
Ni -N2  1.904(4)  C18-Cl9 1.439(8)
Ni -N3  1.898(4)  C19-C20 1.393(8)
Ni -N4  1.906(4)  C20-C51 1.497(8)
Brl -C2  1.858(6)  C21-C22 1.367(10)
Br2 -C3  1.872(6)  C21-C26 1.407(10)
Br3 -C7  1.863(6)  C22-C23  1.373(11)
Br4 -C8  1.871(6)  C22-F22  1.338(8)
Br5 -C12 1.880(6)  C23 -C24 1.373(13)
Br6 —-C13  1.861(6) €23 -F23  1.313(10)
Br7 -C17 1.870(6)  C24 -C25 1.363(13)
Br8 -C18 1.871(6)  C24 -F24  1.336(11)
N1 -C1  1.387(7)  C25-C26 1.382(11)
N1 -C4 1.392(7)  C25-F25 1.334(10)
N2 -C6 1.391(7)  C26 -F26 1.322(8)
N2 -C9  1.383(7)  C31-C32 1.380(9)
N3 -C11 1.395(7)  C31-C36 1.351(10)
N3 -C14 1.385(7) €32 -C33 1.374(11)
N4 -C16 1.390(7)  C32-F32 1.325(8)
N4 -C19 1.376(7)  C33-C34 1.353(12)
C1 -C2 1.458(8)  C©33-F33 1.305(10)
Cl -C20 1.378(8)  ©34-C35 1.365(12)
C2 -C3 1.337(8)  C34-F34 1.330(10)
C3 -C4 1.457(8)  ©35-C36 1.372(11)
C4 -C5 1.381(8)  C35-F35 1.338(10)
C5 -C6  1.384(8)  C36-F36 1.338(9)
C5 -C21 1.485(9)  C41-C42 1.364(9)
C6 -C7  1.446(8)  C41-C46 1.369(9)
C7 -C8  1.344(8)  ©42-C43 1.392(11)
C8 -C9  1.443(8)  C42 -F42 1.342(8)
C9 -C10 1.385(8) C43 -C44  1.362(13)
C10-C11 1.380(8)  C43 -F43 1.339(10)
C10-C31 1.495(9)  C44-C45 1.325(13)
C11-Cl2 1.436(8)  C44 -Fa4 1.325(11)
C12-C13 1.342(8)  C45-C46 1.373(12)
C13-Cl4 1.441(8)  C45-F45 1.347(11)
C14-C15 1.377(8)  C46 -F46 1.340(8)
C15-C16 1.392(8)  ©51-C52 1.351(9)
C15-C4l 1.496(8)  C51-C56 1.378(9)
C16 -C17 1.432(8)  ©52-C53 1.366(11)



C52 -F52
C53 —C54
C53 -F53
C54 -C55
C54 -F54
C55 —C56
C55 ~F55
C56 -F'56
Cs -CIS
CS -HS1

Distance(A)

1.348(8)
1.369(12)
1.323(10)

© 1.350(12)

1.351(10)
1.352(10)
1.360(9)
1.342(8)
1.696(14)
0.953
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Angle(°)
N1 -Ni -N2 90.5(2)
N1 -Ni -N3  168.4(2)
N1 -Ni -N4  90.8(2)
N2 -Ni -N3 90.3(2)
N2 -Ni, -N4  168.5(2)
N3 -Ni -N4  90.8(2)
C4 -N1 -C1  107.1(4)
C9 -N2 -C6  106.7(4)
Cl4 -N3 -Cl1 106.2(4)
C19-N4 -C16 106.6(4)
C2 -C1 -N1  108.5(5)
C20-C1 -N1  122.0(5)
C20-C1 -C2  128.8(5)
C3 -C2 -C1  107.4(5)
C4 -C3 -C2  108.4(5).
C3 -C4 -N1  107.8(5)
C5 -C4 -N1  122.9(5)
C5 -C4 -C3  128.7(5)
C6 -C5 -C4  120.7(3)
C21-C5 -C4  120.6(5)
- C21-C5 -C6  118.7(5)
C5 -C6 -N2  121.1(5)
C7 -C6 -N2  108.3(5)
C7_-C6_-C5  129.3(5)
C8 -C7 -C6  107.5(5)
Co -C8 -C7  108.0(3)
C8 -C9 -N2  108.5(5)
C10-C9 -N2  121.5(5)
C10-C9 -C8  129.5(5)
C11-C10-C9  121.3(5)
C31-C10-C9  117.3(5)
C31-C10 -C11  121.3(5)
C10 -C11-N3  121.2(5)
C12-C11-N3  108.2(5)
C12-C11-C10 129.6(5)
C13-C12-C11 108.5(5)
C14-C13-C12 107.1(5)
C13 -C14 -N3  109.2(5)
C15-C14 -N3  122.3(5)
C15-C14 -C13  128.2(5)



Angle(°)

C16 -C15 -C14
C41 -C15 -C14

C41 -C15 -C16

C15 -C16 -N4
C17 -C16 -N4
- C17-C16 -C15
C18 -C17 -C16
C19 -C18 -C17
C18 -C19 -N4
C20 -C19 -N4

C20-C19 -C18

C19 -C20 -C1

C51 -C20 -C1

C51 -C20 -C19
€22 -C21 -C5

C26 -C21 -Cs5

C26 -C21 -C22
C23 -C22 -C21
F22 -C22 -C21
¥22 -C22 -C23
C24 -C23 -C22
F23 -C23 -C22
F23 -C23 -C24
C25 -C24 -C23
¥24 -C24 -C23
F24 -C24 -C25
C26 ~C25 -C24
F25 -C25 -C24
F25 -C25 -C26
C25 -C26 -C21
F26 ~C26 -C21
F26 -C26 -C25
C32 -C31 -C10
C36 -C31 -C10
C36 -C31 -C32
C33 -C32 -C31
F32 -C32 -C31
F32 -C32 -C33
C34 -C33 -C32
F33 -C33 -C32

121.9(5)
118.8(5)
119.2(5)
121.5(5)
108.6(5)

107.9(5)
108.6(5)
122.7(5)
128.5(5)
121.7(5)
119.6(5)
118.6(5)
121.5(6)
121.8(6)
116.7(6)
123.4(7)
120.4(6)
116.2(7)
118.4(8)
123.3(8)
118.3(8)
121.0(9)
120.9(8)
118.0(8)
119.8(8)
121.9(8)
118.3(7)
120.7(7)
118.9(6)
120.3(7)
124.5(6)
119.1(6)
116.3(6)
122.2(7)
118.2(6)
119.6(6)
119.1(8)
121.3(7)
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Angle(°)

F33 -C33 -C34
C35 -C34 —C33
F34 -C34 -C33
F34 -C34 -C35
C36 -C35 -C34
F35 -C35 -C34
F35 —-C35 —C36
C35 -C36 —C31
F36 -C36 —C31
F36 -C36 -C35
C42 -C41 -C15
C46 -C41 -C15
C46 —C41 —C42
C43 -C42 -C41
F42 -C42 -C41
F42 -C42 -C43
C44 -C43 -C42
F43 -C43 -C42
F43 -C43 -C44
C45 -C44 -C43
F44 -C44 -C43
F44 -C44 -C45
C46 —C45 -C44
F45 —-C45 -C44
F45 —-C45 —C46
C45 —-C46 -C41
F46 -C46 -C41
F46 —C46 —C45
C52 -C51 -C20
C56 —C51 ~C20
C56 —C51 ~C52
C53 ~C52 -C51
F52 -C52 -C51
F52 -C52 -C53
C54 -C53 -C52
F53 -C53 ~C52
F53 -C53 -C54
C55 -C54 —-C53
F54 ~C54 —~C53
F54 -C54 ~C55

119.6(7)
120.5(8)
120.1(8)
119.4(8)
118.8(8) -
119.7(8)

121.5(8)
123.0(7)
119.4(6)
117.6(7)
121.5(5)
121.6(6)
116.9(6)
122.0(6)
119.4(6)
118.6(6)
118.3(8)
118.5(7)
123.1(8)
120.9(9)
117.0(8)
122.1(9)
120.5(9)
119.6(8)
119.9(8)
121.5(7)
119.6(6)
118.9(7)
122.2(6)
121.5(6)
116.4(6)
123.3(7)
119.2(6)
117.5(6)
118.0(8)
122.0(7)
120.0(8)
120.6(8)

119.7(8)
119.7(7)
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Angle(®)

C56 ~C55 -C54  119.6(7)
F55 -C55 -C54  120.3(7)
F55 —-C55 -C56  120.1(7)
C55 —-C56 -C51  122.1(6)
F56 -C56 -C51  119.3(6)
F56 —-C56 —-C55  118.6(6)
CIS -CS -CIS'  112.4(8)
ClIS -CS -HS1 1088

ClS' -CS -HS1  108.8

HS1 -CS -HS1' 109.0
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Table A5.4. Observed and Calculated Structure Factors for NITFPPBrg. The colmuns

—-F2

F2 . . .
contain, in order, £, 10F s, 10F 4. and 10 ——"—’é’—T—“‘iﬁ . A minus sign preceeding Fyp;

obs
indicates that F2,; is negative.
Tetra(pentafluorophenyl)octabromoporphinato Nickel (II) Page 1
9 637 504 4 11 807 1788 ¢}
-21 1 1 10 548 142 9 12 -815 280 -14 -18 86 1
13 565 285 7
1 162 26 0 -20 8 1 1 521 243 2
2 682 508 8 -19 9 1 2 988 1029 -4
3 507 386 8 1 -220 325 -5 3 874 371 18
4 -463 30 -7 2 489 688 -7 1 496 228 7 4 654 723 -5
5 580 395 8 3 711 588 5 2 880 799 4 5 429 249 7
6 448 67 (] 4 816 310 19 3 -339 109 -4 6 904 726 16
7 548 3824 6 5 873 805 3 4 404 677 -10 7 -205 282 -8
8 483 579 -3 8 -748 256 -20 5 419 396 0 8 778 490 20
7 763 364 15 6 589 346 7 9 -253 198 -5
-21 3 1 8 -651 78 -18 7 338 440 -2 10 -817 82 -14
8 727 414 12 11 873 84 28
1 451 4 7 -19 11 9 632 581 2 12 -147 58 ¢
2 762 45 20 10 207 317 -1 13 411 281 3
3 542 194 9 1 -464 111 13 11 728 327 13 14 680 27 18
4 -269 20 -2 2 647 851 17 15 277 3819 Q
5 877 521 8 3 164 294 -3 -19 11 1 16 901 389 20
6 744 380 18 4 437 547 -8
7 563 394 5 5 817 282 1 1 731 3898 12 -18 8 1
6 1341 1174 22 2 -611 40 -12
-21 5 1 7 481 218 10 3 -101 87 0 1 470 303 7
8 1008 951 4 4 235 1138 1 2 64 285 -4
1 -212 4 -1 g 508 2538 7 5 431 405 0 3 543 33 17
2 563 469 3 10 1220 1060 13 6 578 254 9 4 -287 523 -20
3 294 215 1 11 44 11 0 7 314 187 2 5 845 915 -6
4 -332 411 -9 12 -276 25 -2 8 510 123 7 6 69686 593 7
5 -218 627 -16 13 -461 20 -8 7 -787 285 -28
14 -750 51 -18 -18 0 1 8 1160 786 27
-20 o 1 15 817 204 20 9 -451 318 .11
2 958 1730 22 10 597 518 3
2 1431 1395 3 -19 3 1 4 876 1026 -17 11 482 175 6
4 1419 1308 10 6 -227 299 -8 12 -66 73 [
6 085 544 8 1 383 258 4 8 -80 245 -3 13 -684 184 -19
8 500 307 5 2 -91 20 0 10 473 298 7 14 518 34 8
10 397 619 -8 3 371 172 <] 12 -333 14 -4
12 894 616 13 4 278 408 -5 14 717 517 10 -18 10 1
5 435 241 7 16 -559 -10
-20 2 1 6 501 631 -8 1 336 171 3
7 338 707 -14 -18 2 1 2 1340 1158 16
1 1098 1164 -5 8 -102 120 0 3 309 391 -2
2 961 843 7 9 638 9438 0 1 -213 536 -23 4 808 931 -7
3 920 781 8 10 -642 39 -15 2 689 419 18 5 234 231 0
4 458 697 -10 11 -617 388 -18 3 3850 331 0 6 1250 932 25
5 358 38 4 12 309 273 0 4 947 860 9 7 186 477 -7
6 -817 82 -13 13 552 237 8 5 270 142 3 8 -420 524 -15
7 338 38 4 14 -292 215 -4 6 1117 1294 -24 9 752 367 14
8 564 146 10 7 81 279 35 10 679 264 13
9 463 164 6 -19 5 1 8 580 682 -7 11 747 603 (]
10 624 501 4 9 578 549 1 12 -94 345 -4
11 217 505 -8 1 400 263 5 10 -298 268 -9 13 -5186 17 -8
12 -597 403 -18 2 5855 29 17 11 961 927 3
3 -448 18 -11 12 -171 44 -1 -18 12 1
-20 4 1 4 1135 1007 14 13 -1086 225 -2
5 28 131 2 14 490 236 6 1 745 428 13
1 647 563 3 8 877 908 -2 15 532 285 7 2 -418 269 -8
2 -240 401 -8 7 392 75 5 16 -206 168 -2 3 -788 71 .21
3 575 188 10 8 931 919 0 17 618 72 11 4 993 666 18
4 509 415 3 9 434 296 3 5 774 518 11
5 -337 68 -4 10 -503 88 -9 -18 4 1 6 -677 219 .17
6 366 31 4 11 -241 301 -5 7 -285 165 -3
7 566 338 7 12 134 239 -1 1 735 526 16 8 451 133 6
8 -326 30 -3 13 -544 17 -9 2 336 212 4 9 416 277 3
9 -274 45 -2 14 108 84 0 3 888 1781 10 10 571 5886 0
10 -103 312 -3 4 457 407 2
11 482 4438 1 -19 7 1 5 1061 988 8 -18 14 1
6 -240 228 -6
-20 6 1 1 -404 82 -8 7 5506 734 -13 1 1067 813 15
2 441 189 8 8 -119 138 -1 2 970 458 24
1 809 477 14 3 -441 49 -8 9 1107 1007 11 3 425 80 5
2 1080 922 10 4 951 567 22 10 -290 189 -8 4 446 408 1
3 551 48 10 5 248 34 2 11 -188 429 -9 5 434 259 -4
4 -8629 180 -15 6 3486 40 4 12 -733 397 -26
5 358 230 2 T 462 6786 -8 13 110 181 0 =17 1 1
6 103 253 -1 8 833 844 0 14 605 281 9
7 534 116 9 9 985 830 19 15 -298 369 -7 1 -277 325 .13
8§ 664 510 8 10 691 694 0 16 -358 84 -4 2 508 508 0
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(1I)
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Tetra(pentafluorophenyl)octabromoporphinato Nickel (1T} Page
1 201 201 0 6 1732 1675 11 -15 15 1 8 685
2 2118 2140 -5 7 592 652 -5 g 375
$ 293 419 -7 8 2028 1902 26 1 382 222 5 10 858
4 1153 1334 -85 9 634 497 10 2 489 572 ~4 11 1348
5 528 582 -4 10 727 652 6 3 -484 172 -14 12 1223
8 2014 2002 2 11 467 515 -2 4 1341 1130 27 13 1818
7 896 839 7 12 619 370 15 5 -339 112 -5 14 337
8 994 10668 -10 13 404 602 -12 6 361 155 4 15 -388
9 515 557 -3 14 706 521 12 7 -813 217 -5 16 53

10 729 609 11 15 258 416 -5 8 -610 98 -14 17 205
11 434 95 12 16 404 528 -6 9 -691 111 -18 18 309
12 624 62 26 17 614 320 9 10 -752 328 -23 19 378
13 8387 78 7 18 328 168 2 11 281 132 2 20 571
14 156 21 1 19 785 792 [ 12 487 0 7 21 818
15 5386 256 13 20 379 23 4 13 598 190 10 22 515
186 855 3825 1
17 420 343 3 -15 g 1 -15 17 1 -14
18 430 271 6
19 -234 313 -5 1 446 231 10 1 445 218 5 1 507
20 561 206 8 2 -73 233 -4 2 709 689 0 2 1483
21 -154 199 -1 3 527 422 6 3 399 444 -1 3 338
22 534 246 6 4 891 918 -3 4 -162 199 -2 4 18286
5 169 154 0 5 1228 883 24 5 800
-15 3 1 6 857 535 10 6 -282 364 -8 6 963
7 146 392 -8 7 591 288 8 7 851
1 -294 176 -9 8 -318 78 -6 8 323 203 2 8§ 368
2 320 36 8 9 617 586 2 9 460 213 5 9 742
3 -332 466 -25 10 333 323 0 10 593 114 11 10 1513
4 1067 888 28 11 742 627 9 11 581
5 388 382 0 12 -80 47 0 -14 0 1 12 -181
6 118 176 -1 13 472 680 -13 13 404
7 748 842 -10 14 -170 551 -17 2 1486 1388 22 14 2273
8 294 383 -4 15 354 222 2 4 766 689 9 15 938
9 1171 1225 -8 16 -552 156 -11 6 719 654 7 16 707
10 -105 31 0 17 -576 430 -17 8 1591 1604 -2 17 528
11 -88 3835 -8 18 518 522 0 10 -23 22 0 18 934
12 832 599 22 19 1072 824 13 12 2132 2118 3 19 653
13 -418 88 -11 14 1232 1100 18 20 445
14 363 135 ] -15 11 1 16 1600 1597 0 21 277
15 787 443 24 18 677 441 13 22 1168
16 439 193 8 1 6875 518 12 20 455 733 -10
17 1130 925 21 2 642 324 20 22 218 135 -14
18 844 120 14 3 60 362 -8
19 897 127 4 4 488 725 -17 -14 2 1 1 643
20 783 771 -1 5 1408 1399 1 2 599
21 -378 182 -5 6 1277 1329 -7 1 2097 2149 -13 3 994
7 550 514 2 2 890 708 24 4 1251
-15 5 1 8 625 720 -7 3 2359 2327 8 5 1059
9 502 601 -6 4 662 567 9 8 1749
1 383 295 4 10 20 54 0 5 416 375 2 7 552
2 864 492 15 . 11 -183% 209 -4 6 1418 1397 4 8§ 193
3 B85 733 18 12 251 209 1 7 1598 1785 -31 9 1802
4 835 634 21 13 705 6086 4 8 302 446 -8 10 220
5 1149 1108 ] 14 447 368 2 9 2057 19861 22 11 312
6 1054 818 31 15 3810 537 -6 10 911 771 i8 12 664
7 1255 1108 238 16 -538 318 -12 11 636 553 8 13 708
8 1568 1552 3 17 255 370 -2 12 1603 1637 -8 14 868
9 702 482 17 18 -331 2986 -6 13 465 363 5 15 -285
10 721 648 8 14 1485 1434 8 16 320
11 1106 1080 3 -15 13 1 15 926 917 0 17 825
12 236 386 -8 16 990 974 1 18 489
13 704 534 12 1 320 439 -5 17 -668 17 -24 19 -549
14 559 581 -1 2 813 4388 28 18 715 469 15 20 -2038
15 469 484 0 3 1130 968 20 19 788 653 9 21 -869
16 -223 9 -2 4 -3873 31 -8 20 607 165 11
17 701 8679 1 5 1088 1088 0 21 283 859 -1 -14
18 845 187 27 6 530 470 3 22 -404 186 -5
19 -239 245 -3 7 4388 290 8 23 316 168 1 1 307
20 499 319 4 8 379 422 -2 2 485
21 -478 168 -8 9 590 588 0 -14 4 1 3 284
10 -445 362 -17 4 2291
-15 7 1 11 785 713 4 1 1527 1547 -4 5 -284
12 6871 613 3 2 1844 1776 -31 6 1497
1 409 161 10 13 -837 540 -23 3 1917 1868 12 7 -358
2 1484 1444 3 14 -520 568 -8 4 1575 1430 31 8 806
3 397 540 -9 15 437 473 -1 5 1573 1576 0 9 259
4 647 587 5 16 522 558 -1 6 1659 1564 20 10 197
5 941 730 24 T -498 87 -19 11 224
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Tetra(pentafluorophenyl)octabromoporphinato Nickel({II) Page 4
12 -248 268 -8 10 421 510 -2 17T -55 877 -8 20 829 428
13 289 428 -8 18 -366 385 -13
14 461 158 10 -14 20 1 19 674 229 20 -13 13 1
15 576 745 -11 20 707 348 12
18 -37 638 -14 1 591 6086 4] 21 598 516 2 1 1169 1064
17 301 193 1 2 473 99 6 22 319 83 2 2 480 220
18 1126 999 8 23 666 746 -2 3 596 654
19 -416 462 -11 -18 1 1 4 1301 11687
20 390 113 4 -13 7 1 5 -117 470

1 1028 1021 0 8 310 343
-14 12 1 2 1003 989 2 1 1142 1227 -15 7 990 988
3 -245 -5 2 2628 2723 -28 8 1186 1192
1 850 649 20 4 2587 2570 0 $ 750 703 5 9 441 529
2 91 402 -10 5 816 1715 13 4 725 818 -11 10 474 273
3 -418 25 -11 6 318 133 7 5 994 949 8 11 848 402
4 271 88 4 7 578 497 T 8 -465 88 -18 12 731 1788
5 182 234 -1 8 675 619 6 7 852 874 -2 13 505 301
6 460 473 0 9 -170 84 -2 8 2146 2054 23 14 674 0643
7 540 4486 5 10 3820 81 8 9 247 538 4 15 339 443
8 986 954 3 11 563 315 17 10 311 332 -1 18 538 558
9 621 493 8 12 1410 1209 35 i1 370 110 9 17 92 258
10 431 288 [} 18 1193 1249 -8 12 344 251 3 18 -251 128
11 -319 244 -9 14 1871 1278 16 18 891 752 14 19 547 476
12 490 391 4 15 288 5138 -12 14 1193 1182 1
13 6986 779 -8 18 1215 1153 8 15 473 676 -18 -13 15 1
14 624 316 10 17 462 815 -9 16 738 164 29
15 1068 799 17 18 870 227 22 17 400 204 7 1 341 277
186 610 372 7 19 411 331 3 18 824 1753 5 2 1114 1030
17 84 207 -1 20 968 971 0 19 423 285 4 3 859 685
18 613 341 8 21 405 172 4 20 758 707 2 4 327 148
22 -467 12 -8 21 1125 925 11 5 180 491
-14 14 1 23 -407 57 -4 22 48 165 o] 6 7568 699
24 844 983 -5 7 128 71
1 509 658 -11 -13 9 1 8 458 512
2 200 625 -22 -18 3 1 9 678 485
3 40 690 -31 1 546 507 3 10 714 708
4 328 7 8 1 609 668 -8 ‘2 582 560 1 11 793 649
5 -208 3892 -11 2 140 304 -8 3 782 1761 2 12 1541 1395
6 323 370 -1 3 -288 35 -7 4 1250 1347 -18 13 539 192
7 361 208 5 4 -385 15 -13 5 1234 1251 -2 14 8906 827
8 485 499 o] 5 132 70 1 € 1727 1733 -1 15 -388 32
9 929 889 3 6 1004 1128 -22 T 284 13 5 18 217 431
10 364 507 -7 7 145 227 -2 8 1129 1248 -19 17 592 398
11 344 274 2 8 -156 190 -5 9 -175 123 -3
12 1025 765 16 9 394 289 8 10 1979 1928 11 -18 17 1
13 -581 253 -14 10 724 719 0 11 586 684 -8
14 -772 31 -19 i1 -3881 1381 -12 12 1836 1835 0 1 750 820
15 1148 1108 2 12 854 451 -5 13 -358 180 -10 2 321 421
16 482 824 4 13 916 777 15 14 399 390 0 3 1037 1048
14 807 571 21 15 1082 955 8 4 780 662
-14 16 1 15 865 771 9 186 -317 168 -7 5 -203 266
16 -218 429 -13 17 -359 152 -8 8 879 850
1 182 289 -2 17 764 767 0 18 -344 285 -7 7 -816 374
2 1544 1409 20 18 1475 1468 0 19 696 731 -1 8 378 475
3 -414 160 -11 19 841 739 8 20 585 449 4 9 382 397
4 436 616 -10 20 546 520 1 21 -288 387 -6 10 400 543
5 295 64 5 21 582 250 9 11 1091 931
8 1342 1220 16 22 661 3897 8 <13 11 1 12 901 685
7 63 580 2 28 524 20 7 13 544 504
8 -398 228 -7 1 18783 1897 -5 14 691 386
9 -278 32 -2 -18 5 1 2 1019 823 25
10 679 111 16 3 1065 1069 0 -13 19 1
11 368 330 0 1 599 8663 -7 4 885 B89 0
12 708 168 15 2 1451 1464 -3 5 742 802 -8 1 757 827
13 419 293 2 3 590 485 10 8 260 479 -11 2 -381 27
14 436 211 4 4 507 536 -2 7 1372 1310 10 3 1083 1108
5 -180 -2 8 -29 -8 4 280 476
-14 18 1 6 1170 1201 -5 9 467 428 2 5 790 202
7 907 938 -4 10 1389 1114 41 6 630 185
1 673 436 9 8 1105 1118 -2 11 177 248 -1 7 205
2 888 580 4 9 1413 1383 5 12 954 823 13 8 -280 23
3 819 674 7 10 507 532 -1 13 518 5386 -1 9 324 449
4 1104 10986 0 11 495 343 9 14 -254 72 -4 10 624 350
5 -387 427 -11 12 1070 1091 -8 15 815 515 23
8 992 791 12 13 1385 1296 14 16 630 817 -15 -13 21 1
7 -461 14 -7 14 278 60 4 17 7286 345 14
8 434 227 4 15 1008 814 21 18 -872 184 .18 1 -351 28
9 -409 44 -6 16 -241 36 -3 19 -439 2 -5 2 1139 1701
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page
7 974 1077 -18 7 634 524 9 2 -394
-12 0 1 8 858 921 -9 8 1894 1778 24 3 -528
9 648 512 13 9 1414 1282 22 4 584
2 1580 16805 -6 10 1231 1158 13 10 2068 2045 4 5 -454
4 5846 5578 13 11 3825 273 2 11 612 420 12 8 728
6 3487 3460 1 12 1937 1885 11 12 373 133 7 7 218
8 1965 1910 14 13 424 347 4 13 487 469 1 8 -629
10 2987 2891 25 14 991 9786 1 14 -305 308 -10 9 -483
12 605 784 -19 15 -218 8 -2 15 -249 0 -3 10 639
14 522 318 12 18 -479 5 -13 16 1208 1164 5
16 1590 1594 0 17 291 74 4 17 878 133 4 -11
18 -156 532 .17 18 389 295 3 18 -710 184 -18
20 1284 1005 30 19 -294 8 -4 19 262 98 1 1 1168
22 608 5 11 20 486 651 -9 20 431 112 5 2 2020
24 763 320 12 21 579 85 10 21 -800 31 -10 3 244
22 952 743 10 4 16186
-12 2 1 28 -612 4 -10 -12 14 1} 5 1654
24 -560 281 -9 8 357
1 1487 1458 8 1 -425 118 -15 7 1002
2 -266 31 -7 -12 8 1 2 -341 149 -9 8 -401
3 1276 1199 17 3 3879 41 9 9 745
4 2530 2551 -8 1 948 875 1 4 225 55 3 10 2377
5 1589 1559 7 2 2017 1971 12 5 242 532 -15 11 2825
6 451 497 -4 3 511 577 -8 6 -267 57 -4 12 856
7 1375 1345 6 4 614 631 1 7 778 590 16 13 583
8§ 221 84 3 5 763 684 9 8 751 838 -8 14 1074
9 283 3486 -3 6 -408 186 -14 9 371 59 8 15 592
10 859 584 7 7 786 708 10 10 541 18 18 16 379
11 988 10486 -9 8 624 8699 -8 11 616 421 11 17 -328
12 1114 1059 8 9 438 291 8 12 831 807 2 18 1273
13 885 914 -3 10 1004 10486 -8 13 587 661 -4 19 776
14 440 3894 2 11 791 725 7 14 720 643 5 20 952
15 2037 2082 -9 12 669 432 18 15 958 800 10 21 -79
186 223 499 -12 13 -79 425 -12 16 500 128 8 22 501
17 1404 1255 22 14 -465 3835 23 17 645 298 10 28 782
18 24 334 -8 15 911 821 9 18 1010 912 5 24 -312
19 2083 1945 24 18 422 188 8 19 867 651 9 25 657
20 426 467 -1 17 -288 269 -8
21 994 681 28 18 -283 238 -7 -12 16 1 -11
22 704 222 14 19 492 334 [}
23 -389 578 -17 20 246 28 1 1 1994 1944 10 1 470
24 -465 253 -7 21 1219 1158 4 2 -237 223 -8 2 1944
22 903 478 18 3 235 254 0 3 1911
~12 4 1 23 -378 352 -8 4 -195 40 -2 4 1037
5 344 3 7 5 889
1 7386 1708 4 -12 10 1 6 2101 1938 33 6 1918
2 1388 1351 9 7 768 755 1 7 1056
3 379 0 14 1 1497 1501 -1 8 766 589 15 8 357
4 -383 200 -18 2 1967 1887 20 9 576 675 -8 9 879
5 3080 3148 -19 3 795 908 -15 10 -291 311 -10 10 598
6 2686 2690 -1 4 903 883 2 11 817 728 7 11 2721
7 658 689 -3 5 -10 340 -9 12 -388 78 -5 12 590
8 1740 1797 -14 6 8338 721 14 13 845 839 0 13 643
9 289 392 -8 7 -346 124 -10 14 -331 388 -9 14 1278
10 1518 1520 0 8 1248 1384 24 15 -812 18 -12 15 1538
11 547 843 14 9 728 8629 9 18 3810 394 -1 18 601
12 164 171 0 10 432 472 -2 17 -330 41 -3 17 4786
13 1282 1313 -5 11 618 444 12 18 878
14 812 689 12 12 683 639 2 -12 18 1 19 488
15 171 204 0 13 905 862 4 20 243
i8 777 605 14 14 457 2387 9 1 939 849 8 21 264
17 621 548 5 15 282 207 2 2 11387 1007 15 22 2886
18 598 458 8 18 -486 80 -13 3 508 186 12 23 -743
19 1023 1002 2 17 -102 234 -3 4 -184 84 -2 24 1082
20 398 355 1 18 346 184 4 5 -289 288 -8 25 845
21 1248 1272 -2 19 424 6383 -7 6 399 465 -3
22 -785 31 -19 20 899 152 4 7 886 821 5 -11
23 159 178 0 21 1132 897 13 8 -316 84 -4
24 -433 386 -8 22 -819 234 -19 9 -437 2038 -9 1 2508
10 430 589 -5 2 245
-12 8 1 -12 12 1 11 417 3851 1 3 1791
12 478 3831 3 4 788
1 983 1008 -4 1 472 3853 7 13 -354 322 -7 5 2185
2 1812 1811 ] 2 477 3859 7 14 -335 198 -4 8 2154
8 1774 1750 8 3 1974 2022 -11 7 428
4 1520 1518 0 4 139 881 -9 -12 20 1 8 603
5 1112 1120 -1 5 1041 1181 -22 9 2107
6 -131 93 -2 6 1148 1211 10 1 -362 343 -8 10 399
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Tetra{pentafluorophenyl)octabromoporphinato Nickel(1I) Pege
11 1689 1758 -16 8 938 905 4 15 355 230 2
12 1382 1391 -5 9 823 T74 5 18 794 559 9 -10 4
18 415 345 10 632 999 -9 17 -272 46 -2
14 1010 1075 11 1678 1640 7 3744 3788
15 1676 1593 12 2006 2015 -1 <11 19 1 618

(Il

B I LB AN R N OB
-
2y

1

2
16 2483 2377 13 1388 1241 23 3 45060 4543
17 -177 141 14 1786 1717 12 430 85 10 4 1138 1060
18 520 423 15 740 820 -7 550 324 11 5 560
19 -326 460 -1 -127 15 0 259 100 3 8 1572 1548
20 789 322 2 17 1269 1008 31 474 666 -12 7 2681 2638
21 777 7038 183 264 258 1054 847 21 g 862

22 358 420

19 1148 1044
23 504 19

0
7
20 479 287 g
3

—
SO 00 ~I D U CaBD p

.

-

o

-y

-

L%

(=3

1218 1081 1
24 484 38 21 -659 142 -1 241 513 -7 11 -300
25 979 669 12 22 520 180 189 253 s 12 101
1 71 S11 13 1 11 -281 278 -4 14 1396 1306

TR I D2 Lo I T RS
-
[
[X)
o
13-
(2]
-
w
oo
w

12 653 650 15 591
1 1187 1263 -17 1 1828 1791 8 13 719 40 1 16 -382
2 1468 1558 -22 2 1673 1631 -1 14 -702 90 -1 17 1236 1099
S 2494 2484 2 8 1671 1579 19 18 278
4 1292 1270 5 4 511 2538 14 -11 21 1 19 610
5 539 491 4 5 921 934 -1 20 -164
8 2350 23086 12 6 460 337 7 1 -175 230 -2 21 1669 1610
7 209 160 1 7 375 3824 2 2 245 619 -11 22 T10
8§ 950 953 0 8 865 1047 .23 3 -494 406 -14 23 556
9 653 632 2 9 912 951 -4 4 502 438 2 24 651
16 492 34 21 10 789 841 -5 5 -782 200 -19 25 ~858
11 2382 2397 -9 11 447 551 -6 6 1070 945 8 26 -265
12 1264 1179 14 12 608 90 22 7 -362 135 -5
13 559 508 3 13 553 578 -1 8 5968 787 -8 -10 [
14 694 832 5 14 1138 924 24 9 507 773 -10
15 645 666 -1 15 536 3807 10 10 1058 951 (] 1 467
16 1614 1556 10 186 474 130 11 2 455
17 333 452 -5 17T 724 874 3 -10 0 1 3 1320 1274
18 820 281 18 18 940 734 11 4 457
19 1125 1070 8 19 521 383 3 2 851 607 7 5 264
20 202 116 1 20 539 530 0 4 2501 2471 9 6 550
21 466 282 (] 21 -257 177 -2 8 2824 2645 -8 7 1693 1704
22 -400 453 -10 8 1735 1763 -8 8 912
23 63 294 -2 -11 15 1 16 2238 2273 -11 9 438
24 709 274 10 12 1682 1617 15 10 2564 2533
1 446 4862 0 14 170 395 -10 11 700
-11 9 1 2 609 702 -8 18 280 364 -4 12 2564 2684
3 739 746 0 18 2049 1874 14 13 1209 1075
1 2306 2320 -3 4 1417 1344 12 20 944 1189 -28 14 2038 2028
2 2332 2299 9 5 1519 1559 -7 22 112 462 -8 15 903
3 2162 2204 -11 6 423 401 1 24 718 295 12 18 1378 1353
4 1013 1071 -10 7 404 345 2 26 935 847 3 17 1037 1008
5 397 445 -3 8 49¢ 310 9 18 735
8 2617 2836 «5 9 578 586 0 -10 2 1 19 -290
7 -208 316 -12 10 1104 1017 10 20 747
8 2017 2013 1 11 1074 980 11 1 2490 2580 -30 21 778
9 1945 1859 20 12 1036 958 9 2 910 926 -3 22 970 1077
10 1368 1285 15 13 388 345 1 3 988 975 3 23 -563
11 439 374 4 14 758 828 -5 4 419 454 -4 24 -195
12 1120 1180 -1 15 1028 958 5 5 -387 107 -20 25 1785
13 -187 21 -2 16 -338 358 -8 6 1181 1168 3
14 1140 1159 -2 17 900 586 15 7 -219 170 -9 -10 8
15 1217 1320 -15 18 727 445 10 8 2844 2943 -30
186 413 324 3 19 -234 217 -3 g 1101 1107 -1 1 4400 4443
17 344 318 1 10 3019 3067 -13 2 296
18 295 387 -2 -11 17 1 11 509 373 11 3 4361 4392
19 449 88 9 12 3586 3682 -25 4 314
20 1566 1433 17 1 1036 1035 0 13 1279 12538 5 5 1962 1986
21 -641 52 -13 2 490 310 9 14 490 134 17 8 9044
22 548 702 -5 3 1128 9738 19 15 882 778 13 7 535
23 415 153 3 4 -248 407 -14 16 -279 550 -25 8 1909 1908
5 1501 1501 0 17 1684 1697 -2 9 1087 1074
.11 11 1 6 446 65 11 18 1391 1267 18 10 1092 1036
7 809 938 -12 19 175 213 0 11 262
1 785 649 16 8 787 577 18 20 436 379 2 12 317
2 1217 1187 5 9 331 248 2 21 358 379 0 13 705
3 414 214 10 10 - 248 96 -3 22 4668 614 -7 14 224
4 538 1 24 11 205 190 0 23 T28 430 13 15 -203
5 1051 1128 -12 12 -677 184 -18 24 1005 701 14 16 384
6 390 551 -13 13 440 239 4 25 214 236 0 17 705
7 1288 1352 -12 14 -492 538 -18 28 443 658 -5 18 964
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Tetra{pentafluorophenyl)octabromoporphinato Nickel(II) Page 7
19 762 655 8 18 661 317 11 1 834 825 2 20 1869 1804
20 845 886 -3 19 714 146 15 2 3253 8249 1 21 816 588
21 410 485 -3 20 408 3807 2 S 1811 1877 -24 22 484 345
22 -613 189 -12 21 -187 391 -4 4 3639 3708 -19 28 233 46
23 -687 345 -15 5 2183 2174 -3 24 683 427
24 259 30 1 -10 18 1 6 1202 1267 -18 25 818 859

7 1222 1296 -21 26 -~238 99

<10 10 1} 1 190 278 -2 8 1489 1523 -10
2 756 853 -10 9 2986 3033 -14 -9 7 1

1 2220 2238 -4 3 988 814 20 10 -237 4 -8
2 956 876 13 4 2377 2288 20 11 421 562 -14 1 2522 2517
3 977 937 7 5 770 673 9 12 1485 1508 -4 2 2219 2215
4 -352 31 -11 6 -184 403 -12 13 -198 8 -3 3 -123 120
5 471 3813 11 7 299 398 -4 14 486 489 0 4 274 84
6 895 907 -1 8 499 267 12 15 1181 1257 -13 5 2229 2221
7 2037 2081 .11 9 237 161 1 16 -160 159 -3 6 1379 1309
8 671 657 1 10 1035 1009 3 17 768 724 4 7 26881 2775
9 1119 1183 -2 11 1453 1253 29 18 2519 2401 25 8 521 554
10 560 498 5 12 735 643 7 19 281 317 -1 9 909 1121
11 538 3873 11 13 401 451 -2 20 -301 226 -7 10 1388 1390
12 1848 1888 -8 14 183 118 1 21 1483 1431 8 11 1113 1136
13 1184 1092 13 15 -450 262 -9 22 2317 2271 7 12 1548 1532
14 1758 1658 19 18 -742 2 -19 23 413 450 -1 13 325 234
15 544 @616 -5 17 947 459 21 24 1108 1067 3 14 290 299
16 1095 986 13 18 -521 28 -8 25 549 449 2 15 957 989
17 1576 1531 7 19 428 194 4 26 1414 1105 19 16 2065 2087
18 927 920 0 27 995 812 8 17 3851 272
19 1559 1592 -4 -10 18 1 18 378 45
20 938 978 1 -9 3 1 19 983 962
21 1113 637 28 1 237 187 1 20 594 665
22 95 282 -1 2 1856 1574 14 1 1565 1588 -6 21 831 287
23 474 135 5 3 452 415 2 2 2342 2411 -24 22 1059 837
24 -593 394 -12 4 740 953 -21 3 439 240 19 23 428 624
5 1043 947 11 4 2508 2516 -2 24 1367 863
-10 12 1 6 508 307 9 5 796 750 9 25 293 53

7 3819 382 -2 B 1445 1442 1
1 1076 1014 10 8 1170 1110 7 7 3632 3687 -13 -9 9 1

2 953 861 14 9 387 134 7 8 1692 1728 -9
3 1126 1180 -9 10 363 578 .10 9 3605 3687 -22 1 408 282
4 349 204 8 11 1151 1120 3 10 1847 1859 -3 2 4890 4851
5 784 857 15 12 270 128 2 11 1032 1118 -17 3 2022 2005
6 958 910 7 13 456 1786 8 12 3480 38558 -20 4 1088 1093
7 960 1024 -9 14 -380 41 -4 13 1123 1018 18 5 1768 1739
8 756 624 14 15 286 78 2 14 1606 1616 -2 8 2059 2093
9 1861 1782 17 16 371 41 4 15 -394 92 -14 7 1540 1541
10 466 563 -7 17 988 701 14 16 784 642 14 8 731 821
11 1312 1270 ] 17 5§57 627 -5 g 321 288
12 479 524 -2 -10 20 1} 18 447 430 0 10 2836 26786
138 1258 1175 11 19 118 &89 0 11 1060 1100
14 991 1008 -2 1 -310 3 -5 20 -212 107 -2 12 172 63
15 -214 165 -4 2 631 628 0 21 895 1064 -15 13 234 252
16 167 186 [ 3 894 1018 .12 22 315 459 -5 14 375 36
17 -282 257 -8 4 881 414 -1 23 550 663 -5 15 1879 1860
18 -232 238 -5 5 238 &80 2 24 540 468 2 16 415 189
19 -622 111 -18 6 662 577 4 25 -491 538 -6 17 705 421
20 -209 283 -3 221 288 -1 26 -918 326 -24 18 -304 419
21 702 164 13 8 1361 1085 28 19 534 707
22 622 581 1 9 749 545 9 -9 5 1 20 559 441
10 1444 1097 29 21 843 965
-10 14 1 11 874 584 -8 1 2808 2772 11 22 -366 181
12 -879 662 -18 2 927 912 3 23 -276 421
1 482 233 13 13 527 52 8 $ 5093 5170 -186 24 -457 6
2 1395 1498 -20 14 886 266 22 4 -109 99 -2 25 591 38

3 407 619 1 5 452 449 0
4 908 936 -3 -10 22 1 6 970 1058 -20 -9 11 1

§ 1050 1029 2 T 2465 2460 1
6 285 70 5 1 1031 983 3 8 1256 1323 -17 1 2291 2278
7 1305 1379 -18 2 -273 124 -8 9 911 8538 10 2 1285 1219
8 5386 3879 9 3 1126 818 20 10 1386 1373 3 3 2788 2753
9 1428 1445 -3 4 371 218 3 11 977 908 11 4 1411 1384
10 1178 1189 -1 5 755 208 18 12 -443 97 -18 5 803 715
11 303 361 -2 6 35 184 -1 13 889 817 7 8 1174 1103
12 -308 118 -6 7 938 594 17 14 318 199 4 7 -83 83
13 -170 370 -9 8 882 825 2 15 958 985 -3 8 1075 1083
14 435 3806 5 9 409 372 0 16 1944 1862 17 9 1401 1356
15 73 88 0 17 1012 9384 9 10 1300 1145
186 875 551 23 -9 11 18 1077 1066 1 11 985 984
17 359 240 3 19 581 423 8 12 1108 1088
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 8
13 289 190 2 15 475 103 7 10 2176 2194 -5 -8 8 1
14 311 523 -11 16 -375 102 -5 11 2426 2471 -13
15 898 740 15 17 584 127 10 12 2140 2179 -11 1 1361 1382
16 590 418 10 18 490 249 5 13 -206 252 -9 2 298 330
17 637 479 10 19 624 300 8 14 731 5865 17 3 423 285
18 613 613 0 15 1228 1832 -19 4 926 939
19 -321 559 -19 -9 19 1 16 -176 294 -8 5 3306 3319
20 -197 830 -6 17 -258 169 -8 6 1511 1478
21 552 251 7 1 -.478 280 -20 18 579 534 2 7 1674 1802
22 899 598 12 2 269 7 4 19 829 36 6 8 3286 3285
23 579 403 4 S 276 588 -16 20 1048 1138 -10 9 585 288
24 530 10 6 4 1160 1028 17 21 780 659 8 10 1159 1213

5 1275 1302 -3 22 378 3803 2 11 2649 28680
-9 13 1 6 449 455 0 23 776 7151 1 12 1453 1403
T 473 429 2 24 827 401 9 13 876 814
1 1672 1658 N 8 537 830 -8 25 -803 178 -11 14 395 479
2 259 362 -5 9 712 708 0 26 486 173 5 15 179 181
3 1010 942 10 10 82 15 0 27 -438 43 -4 16 1746 1753
4 127 96 0 11 983 1081 -7 . 17 1128 1082
5 340 17 9 12 963 1075 -8 -8 4 1 18 -292 156
6 -286 257 -12 13 -619 321 -17 19 717 709
7 12387 1115 21 14 837 164 22 1 1087 1125 -11 20 -327 252
8 -82 95 -1 15 582 427 4 2 780 814 -8 21 -258 334
9 101 3809 -8 16 295 175 1 3 775 710 14 22 250 602
10 632 424 15 4 3164 3166 0 23 -442 58
11 746 799 -5 -9 21 ] 5 1518 1554 -12 24 556 1013
12 1871 1921 -10 6 774 792 -3 25 -707 331
13 1212 1269 -8 1 549 290 12 7 376 441 -7 286 -589 152
14 725 818 -8 2 165 288 -3 8 801 842 -8
15 492 250 10 3 978 887 9 9 532 539 [ -8 10 1
16 821 723 -7 4 -585 851 -15 10 1846 1605 11
17 1112 891 22 5 187 199 0 11 1225 1288 -9 1 347 265
18 1657 1522 19 6 875 474 20 12 444 334 8 2 2161 2158
19 410 620 -9 7 359 22 4 13 1258 1271 -2 3 1334 1274
20 264 164 1 & 288 228 1 14 1289 1291 [} 4 418 278
21 1184 1058 7 9 380 739 -13 15 1129 1161 -5 5 965 922
22 129 3879 -3 10 850 700 7 16 467 5086 -2 6 896 761
11 150 294 -2 17 1041 9863 10 7 -177 36
-9 15 1 12 -.2583 325 -5 18 1578 1547 5 8 1123 1113
13 1007 822 10 19 2101 2085 2 9 1036 1077
1 1998 2072 -18 20 639 530 6 10 1170 1175
2 942 991 -8 -9 23 1 21 649 663 0 11 1286 1253
3 535 557 -1 22 722 5837 10 12 394 385
4 825 1786 4 1 1507 13838 15 23 -224 234 -4 18 178 114
5 976 921 7 2 1738 85 18 24 552 405 8 14 -116 307
8 -228 79 -4 3 -228 394 -7 25 518 879 3 15 888 947
7 640 600 3 4 812 143 11 26 -309 477 -8 168 2584 2522
8 2687 2607 19 5 620 211 11 27 784 143 15 17 986 893
9 1272 1356 -13 6 383 238 2 18 1172 993
10 18635 1594 7 7 1281 1214 5 -8 6 1 19 308 244
11 435 174 10 20 -259 135
12 1118 1058 7 -8 0 1 1 588 589 -3 21 261 217
13 206 436 -8 2 682 708 -5 22 -365 135
14 661 674 0 2 3290 3280 3 3 77 388 -20 23 276 209
15 934 733 17 4 3533 3484 14 4 655 668 -2 24 920 326
16 1168 877 20 6 1004 1022 -4 5 2524 2492 10 25 1019 533
17 811 802 0 8 1412 1370 12 86 853 890 -1
18 1045 957 5 10 1654 1721 -20 7 2128 2102 8 -8 12 1
19 201 167 0 12 3322 3400 -21 8 3901 4003 -27
20 831 89 19 14 289 147 5 9 -209 38 -5 1 337 378
21 477 844 -13 16 357 867 0 10 1980 1976 1 2 945 1028
18 1158 1171 -1 11 1221 1154 14 3 1621 1598
-9 17 1 20 B49 846 0 12 1430 1508 .17 4 1415 1401
22 649 532 8 13 1202 1207 -1 5 2834 2808
1 -500 1 -17 24 476 276 8 14 885 909 -3 6 216 242
2 958 932 3 26 -702 388 -16 15 1151 1030 18 7 2367 2337
3 2242 2282 9 16 799 910 -12 8 688 810
4 743 767 2 -8 2 1 17 -179 498 -19 g 424 189
5 639 576 5 18 666 711 -3 10 4486 15
6 1325 1228 15 1 803 828 -8 19 1325 1288 4 11 634 539
7 1745 1685 20 2 1399 1444 -16 20 580 870 10 12 -85 537
8 936 931 0 3 2913 2873 13 21 237 147 1 13 997 1007
9 -272 26 -4 4 3134 3217 -286 22 20T 518 -9 14 252 551
10 1220 1057 21 5 1507 1509 0 23 435 115 7 15 426 152
11 -364 32 -7 8 2723 2799 -25 24 1120 840 14 16 1457 1344
12 487 825 -8 7 1010 1005 1 25 503 448 1 17 1082 880
13 728 718 [ 8 3691 3685 1 26 500 428 1 18 343 438
14 445 173 8 9 2187 2208 -6 19 534 356
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Tetra(pentafluorophenyl)octabromoporphinato Nickel (II) Page 9
20 -361 258 -8 1 604 547 M 7 227 72 7 25 -197 3486
21 715 404 10 2 931 995 -7 8 2210 2275 -23 26 757 3818
22 783 895 12 $ 449 36 12 9 3824 3322 0
28 445 266 3 4 1162 1128 4 10 1720 1748 -8 -7 9 1
24 671 851 -8 5 629 565 4 11 1526 1524 0
8 -423 41 -10 12 773 846 -11 1 594 661
-8 14 1 7 472 624 -10 18 576 658 -9 2 742 789
8 160 304 -3 14 1585 1600 -3 3 439 284
1 1859 1401 -9 9 280 3885 -1 15 1447 13486 19 4 3295 3288
2 1029 988 ] 10 6877 775 -7 16 542 628 -7 5 3492 3558
3 1870 1905 -9 11 274 18 2 17 1668 1834 ] 6 -190 8
4 -365 161 -13 12 495 519 -1 18 733 660 6 7 1090 1062
5 2334 2223 29 13 336 3834 o 19 653 23 23 8 1803 1761
6 859 916 -7 14 -321 3809 -8 20 -579 12 -18 9 1200 1278
7 2490 2483 1 15 -307 588 -15 21 -493 408 18 10 3077 3073
8 1246 1292 -8 16 -530 336 -11 22 684 795 -7 11 1277 1202
9 205 42 3 23 917 875 3 12 272 201
10 278 301 -1 -8 22 1 24 -357 24 -5 13 126 487
11 201 154 1 25 1609 1405 16 14 1117 1203
12 816 819 0 1 1008 700 20 28 925 430 18 15 324 632
13 1786 198 0 2 1004 838 11 27 1064 25 30 16 629 613
14 2026 1963 12 3 600 260 12 17 198 208
15 718 609 7 4 574 446 4 -7 5 1 18 1671 1558
16 1400 1345 7 5 -292 282 -7 19 1301 1081
17 1177 9286 28 6 -871 840 -20 1 651 619 8 20 -409 122
18 1290 1170 13 7 646 3895 9 2 1103 1105 0 21 333 5438
19 648 477 ] 8 630 491 5 3 8431 34486 -4 22 1011 802
20 -421 185 -8 9 230 40 2 4 998 1021 -6 23 -248 428
21 868 188 20 10 -601 895 -17 5 1821 1847 -9 24 574 8669
22 92 398 -3 11 600 609 0 8 249 57 8 25 702 142
12 808 114 20 7 1238 1199 10 26 -667 80

-8 186 1 8 2644 2704 -20
-8 24 1 9 4260 4385 -31 -7 11 1

1 1601 1550 10 10 1582 1568 4
2 115 144 0 1 -205 108 -1 11 -168 191 -8 1 3243 3321
3 1535 1432 20 2 3831 704 -12 12 2197 2236 -11 2 1231 1225
4 -113 425 -14 3 470 142 6 13 1805 1884 -20 3 2928 2916
5 1651 1636 3 4 -659 128 -14 14 2241 2239 0 4 318 213
8 428 194 10 5 204 347 -2 15 2895 2862 8 5 867 919
7 1529 1464 12 16 2183 2295 -30 6 1532 1585
8 724 783 -5 -7 1 1 17 836 788 5 7 1287 1273
9 2187 2135 11 18 1782 1829 -8 8 8286 916
10 1331 1471 -23 1 1259 1249 3 19 767 1030 -24 9 3723 3730
11 463 162 12 2 5448 5497 -10 20 568 348 9 10 1439 1443
12 334 3849 0 3 3198 3247 -186 21 428 352 2 11 239 227
13 595 478 7 4 809 887 -22 22 605 1704 -5 12 1004 878
14 2010 1847 29 5 1420 1458 .14 23 1520 1443 8 13 1227 1187
15 555 779 -15 6 1849 1888 -14 24 1020 904 8 14 -208 64
16 1548 1454 12 7 1093 1075 5 25 583 539 1 15 933 893
17 903 798 (] 8 1003 945 15 26 362 187 2 16 664 585
18 812 749 b 9 4244 4381 34 27 -2863 228 ~3 17 918 811
19 -255 5 -2 10 1127 1187 10 18 1324 1137
20 -371 -8 11 337 445 -9 -7 7 1 19 992 823
21 -356 152 -4 12 2885 2952 -19 20 -28 40
13 2678 2695 -4 1 1546 1587 -7 21 589 255
-8 18 1 14 3049 3112 .18 2 777 7938 -3 22 321 778
15 359 3819 2 3 5100 5058 11 23 827 434

1 989 793 23 16 1291 1257 5 4 1422 1393 9 24 389

2 230 210 0 17 721 764 -4 5 4006 4094 -23 25 114 355

3 527 558 -2 18 1984 2028 -8 6 2948 2900 14
4 344 338 0 19 1235 118687 8 7 1988 1974 -7 13 1

5 527 475 S 20 818 402 10 8 3030 3098 -20
5] 87 108 0 21 848 734 8 9 1636 1604 9 1 2320 2369
7 221 522 -13 22 757 1719 2 10 1088 1128 -8 2 539 451
8 729 702 2 23 -620 100 17 11 1287 1303 -3 3 1110 1138
9 1402 1355 7 24 608 621 (6] 12 872 3834 2 4 382 443
10 643 359 17 25 1445 1151 30 13 299 119 8 5 417 154
11 276 291 0 26 1758 1682 8 14 2206 2239 -8 8 488 478
12 837 648 0 27 838 516 11 15 687 712 -1 7 251 373
13 1292 1093 24 16 1083 1159 -10 8 1460 1402
14 252 84 2 -7 1 17 3808 430 -8 9 1094 1132
15 -423 62 -6 . 18 1527 1652 -20 10 541 104
16 -417 33 -5 1 3097 3119 -7 19 2056 2083 -1 11 1239 1150
17 -846 145 .23 2 1182 1140 7 20 452 Q g 12 628 874
18 322 370 -1 3 23684 2385 -7 21 328 108 4 13 1418 1290
4 2234 2259 -9 22 1721 1701 2 14 511 600
-8 1 5 3030 3148 -39 23 517 508 1] 15 287 180
6 3028 3094 -21 24 788 753 1 16 1487 1284
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 10
17 317 80 5 16 288 511
18 398 492 -4 1 697 820 -10 -8 4 1 17 852 923
19 491 188 9 2 228 237 4 18 -274 205
20 374 99 5 3 920 978 -6 1 3356 3373 -5 19 310 28
21 -562 338 -12 4 1108 1070 4 2 1789 1801 -4 20 490 248
22 1293 1042 15 5 780 752 -1 S 340 228 12 21 1358 1310
23 1160 1054 5 6 907 842 6 4 782 7338 0 22 145 284

7 -181 176 -8 5 2685 2704 -6 23 867 865
-7 15 ] 8 402 285 4 8 3280 3340 -19 24 1555 14586
9 761 795 -1 7 1113 1051 18 25 102 640
1 808 848 19 10 870 826 2 8 405 405 0 26 347 40
2 491 508 -1 11 603 159 12 8 1850 1878 -9
3 913 859 7 12 1077 1146 -4 10 -374 8 -17 -6 10 1
4 1980 1935 11 13 438 3839 2 11 3042 3096 -15
5 554 559 0 14 1292 1297 0 12 331 354 -1 1 894 707
6 1366 1374 -1 15 427 206 4 13 363 245 8 2 1086 1053
7 504 420 6 14 -338 51 -9 3 259 18
8 117 77 0 -7 23 1 15 2271 2303 -8 4 1733 1753
9 1722 1625 20 16 1590 1644 -10 5 738 763
10 154 431 -11 1 1486 1397 9 17 358 7 8 6 881 878
11 579 586 0 2 -490 392 -i4 18 756 838 -7 7 -412 88
12 -240 168 -5 3 454 286 4 19 824 89 19 8 2270 2288
18 -425 238 -14 4 662 402 9 20 883 865 -13 g 504 495
14 1342 1280 9 5 2267 2233 4 21 1593 1402 24 10 647 577
15 1358 1221 18 6 -318 84 -3 22 1855 1802 7 11 -115 280
18 281 294 0 7 545 219 8 23 1441 1329 12 12 1105 1140
17 872 872 0 8 855 642 0 24 827 514 13 1230 1142
18 -238 295 -6 9 288 137 2 25 3512 60 10 14 354 345
19 951 850 8 10 743 272 15 26 306 32 15 2807 2779
20 670 234 12 11 1072 946 7 27 472 334 2 16 1773 1799
21 639 4538 5 17 557 635
22 433 516 -2 -6 o 1 -6 6 1 18 1046 1084
19 409 T2
-7 17 1 2 2749 2705 16 1 377 230 15 20 1252 1340
4 3136 3204 -22 2 6877 685 -1 21 -518 125
1 723 660 ] 8 6438 6688 .33 8§ 820 540 15 22 939 1107
2 190 114 1 8 4824 4960 -31 4 1651 1720 -28 23 813 564
8 1097 1101 0 10 313 149 9 § 1875 1639 13 24 1112 1102
4 459 398 3 12 2152 2185 -10 8 214 316 -8 25 -825 30
5 1780 1759 4 14 852 707 19 7 2384 2398 -4 26 -359 81
6 2262 2247 3 16 976 856 15 8 1704 1735 -10
7 1156 1196 -5 18 1086 945 14 9 1850 1739 -28 -6 12 1
8 1113 1271 -23 20 2398 2281 21 10 2119 2209 -29
9 1603 1576 5 22 278 424 -4 11 2020 2085 -18 1 1434 1447
10 357 150 6 24 814 538 16 12 257 30 ] 2 4133 4178
11 532 70 17 26 170 199 0 13 1730 1719 2 3 2195 2194
12 1630 1534 16 28 1206 751 22 14 1947 1870 -5 4 2628 2635
13 1567 1478 14 15 1530 1588 -11 5 3121 3081
14 915 772 12 -6 2 1 16 585 542 3 6 1627 1622
15 378 39 7 ) 17 1021 1148 -186 7 3165 3203
16 501 454 2 1 3801 3788 9 18 2112 20386 14 8 -117
17 827 201 2 2 -193 19 -8 19 -266 130 -4 9 3412 3862
18 .298 299 -5 3 130 192 -4 20 1511 1874 -22 10 775 804
16 491 573 -2 4 -60 196 -8 21 872 431 25 11 309 32
20 -509 145 -8 5 338 94 20 22 2240 2102 21 12 -106 53
6 2162 2230 .26 23 494 191 8 13 1006 1071
-7 19 1 7 945 857 24 24 -462 61 -9 14 769 742
8 1743 1724 & 25 516 328 4 15 793 934
1 1515 1480 8 9 2118 2182 -4 26 257 237 Y 16 414 334
2 293 148 4 10 1334 1336 0 27 583 11 7 17 -381 85
3 1540 1566 -4 11 1184 1199 -3 18 1025 1023
4 1125 1085 8 12 1474 1502 -7 -6 8 1 19 -394 173
5 577 444 8 13 522 518 0 20 639 511
86 568 878 -8 14 489 4868 1 1 3308 33186 -3 21 785 788
7 941 989 -3 15 -872 138 .12 2 865 825 9 22 -251 188
8 1088 1115 -3 16 1694 1733 -7 3 413 278 14 23 1015 998
9 495 1438 13 17 561 811 -21 4 4489 4511 -5 24 859 6686
10 261 340 -2 18 530 117 15 5 1979 1972 2
11 298 142 3 19 248 53 3 6 1684 1746 -21 -6 14 1
12 501 4438 2 20 1283 1261 2 7 2964 3008 -13
13 583 472 6 21 848 1751 7 8 134 147 0 1 1044 1007
14 638 187 13 22 366 450 -3 9 5002 4991 2 2 822 775
15 -383 151 -6 23 421 238 5 10 6786 768 -12 8 -117 175
16 388 351 0 24 509 490 0 11 1422 1423 0 4 208 370
17 604 652 -1 25 -616 102 -16 12 366 487 -9 5 484 247
18 422 525 -2 286 -728 315 .17 13 1645 1643 0 6 856 881
27 851 625 0 14 1434 1479 -8 7 929 1052
-7 21 1 28 770 849 12 15 761 660 10 8 1257 1351
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 11
9 590 560 2 13 1319 1283 3 11 369 511 -14 27 -478 579
10 2104 2002 24 14 746 379 14 12 5396 5518 -24
11 478 656 -14 15 503 776 -12 13 3572 3694 -31 -5 9 1
12 1286 1315 -4 16 320 3835 0 14 945 1099 -25
13 498 88 18 17 -164 371 -5 15 984 1098 -16 1 3201 3145
14 656 718 -5 16 2370 2384 -3 2 3288 3342
15 1153 1276 -18 -8 22 1 17 866 781 8 3 1992 2047
186 382 300 3 18 -151 12 -1 4 2029 2035
17 1002 1026 -2 1 -28%2 507 -17 19 593 466 8 5 1656 1672
18 1407 1352 7 2 1112 1171 -7 20 2817 2608 1 6 1738 1775
19 779 728 3 3 «270 176 -5 21 1007 811 16 7 2694 2688
20 -57 259 -3 4 980 758 21 22 741 541 12 8 1058 1049
21 -175 18 0 5 739 573 12 23 683 38 21 9 2377 2444
22 -812 86 -17 6 524 56 15 24 489 171 10 4213 4178
23 1112 725 17 7 237 204 0 25 -386 518 -17 11 2567 2573
8 -469 3 -8 26 261 182 1 12 198 18
-6 18 1 9 415 418 0 27 309 383 ~1 13 506 620
10 242 139 1 28 389 3834 1 14 622 387
1 1442 1418 5 11 1030 1125 -8 15 807 718
2 1591 1571 4 12 751 539 8 -5 5 1 18 2759 2728
3 1016 1026 -1 18 420 684 -9 17 559 766
4 751 810 -7 14 828 269 19 1 1194 1201 -2 18 556 1717
5 544 559 -1 2 2125 2182 -15 19 585 109
6 1596 1537 12 -6 24 1 3 982 1086 -30 20 ~403 4
7 -114 342 -10 4 2323 2300 8 21 -608 92
8 1089 942 20 1 928 706 12 5 5302 5329 -5 22 417 203
9 108 307 -6 2 890 816 4 6 -80 254 -12 23 -110 23
10 728 624 9 3 778 3855 16 7 922 932 -2 24 1125 1223
11 638 687 -4 4 1061 1211 11 8 1017 10386 -5 25 350 55
12 1649 1729 -15 5 -494 386 -13 9 477 121 29 26 -251 29
18 322 289 1 6 921 955 -2 10 887 811 15
14 439 484 -1 7 611 91 12 11 1733 1761 -8 -5 11 1
15 868 595 5 8 -899 259 -28 12 1275 1185 20
16 634 649 0 9 1008 1080 -4 13 3689 8701 -3 1 120 136
17 1382 1347 4 14 605 612 0 2 1416 1429
18 408 361 1 -5 11 15 157 489 -14 3 1193 12886
19 -513 3815 -11 ) 16 1778 1751 5 4 1573 1611
20 344 201 2 1 4773 4766 1 17 487 12 13 5 210 108
21 1029 909 8 2 7961 7871 12 18 780 594 13 6 158 107
22 313 178 1 3 5562 5596 -7 19 2871 2832 7 7 3176 3189
4 2538 2810 -28 26 998 795 18 8 913 929
-6 18 ] 5 3813 3902 -25 21 21590 2000 24 g 721 718
8 940 982 -13 22 542 345 7 10 1806 1842
1 1550 1512 7 7 2884 2918 -11 23 660 877 -14 11 2447 2472
2 1780 1848 -14 8 327 304 2 24 -322 38 -4 12 336 507
3 562 189 20 9 1376 1410 -10 25 671 8619 2 13 418 588
4 1661 1709 -10 10 1672 1809 -48 28 428 35 5 14 308 233
5 -279 222 -9 11 1490 1525 -9 27 -517 144 -7 15 3490 3480
6 226 157 1 12 3097 3136 -11 28 289 478 -3 16 1541 1604
7 18662 1566 18 13 451 321 9 17 -122 60
8 -440 85 -13 14 2255 2360 -28 -5 7 1 18 1491 1456
9 466 256 9 15 2610 2684 -18 19 2302 2215
10 -285 268 -9 16 3040 3044 0 1 5841 5290 13 20 708 534
11 929 1051 -13 17 598 509 5 2 1161 1131 10 21 -154 231
12 -158 233 -4 18 1594 1412 27 3 25688 2532 12 22 T70 426
13 8738 724 13 19 1277 1199 9 4 1250 1268 -8 28 1200 878
14 659 24 23 20 3807 838 -1 5 -147 72 -4 24 521 167
15 982 950 3 21 534 758 -14 6 2119 2136 -6 25 1190 864
16 258 595 -10 22 782 725 0 7 1076 1130 -15
17 780 584 8 23 295 445 -5 8 2729 28692 12 -5 138 1
18 358 512 -4 24 927 742 13 9 3836 3875 -10
19 531 303 5 25 1731 1688 5 10 730 683 7 1 1217 1176
20 199 280 -1 26 371 735 -11 11 360 284 5 2 433 143
27T 248 112 1 12 2179 2189 -2 3 194 204
-6 20 1 28 -698 3848 -15 13 1991 1979 3 4 553 509
14 482 410 4 5 700 592
1 909 821 9 -5 3 1 15 1787 1642 25 6 3793 3797
2 1298 1275 2 16 1129 1189 -8 7 749 818
3 521 427 5 1 5065 5055 2 17 613 593 1 8 2032 2091
4 948 854 10 2 526 605 -20 18 187 708 -24 9 2810 2803
5 -405 73 -10 3 5009 5008 1 19 -283 323 -9 10 1212 1107
6 912 841 7 4 2330 2394 -26 20 436 3812 4 11 750 828
7 1498 1481 2 5 8020 8287 -38 21 396 329 2 12 -431 23
8 1091 1080 1 6 5581 5729 -30 22 1280 1328 -5 13 -208 312
9 1206 1192 1 7 6656 6786 -22 23 1059 1012 4 14 -477 10
10 492 239 10 8 2198 2200 -2 24 -614 41 -17 15 -831 342
11 -495 276 -17 9 318 374 -5 25 -346 82 -3 16 379 83
12 458 46 11 10 887 984 -22 26 281 168 1 17 -472 519
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 12
18 640 667 -1 19 .659 83 -12 15 4241 4388 -32
19 915 1019 -9 16 1764 1649 20 1 2726 2665 21
20 563 2986 10 -5 21 1 17 1256 1241 2 2 2738 2769 -11
21 1335 1108 22 18 1121 953 19 3 1528 1538 -5
22 839 303 0 1 -252 83 -4 19 2562 2497 12 4 -178 260 -16
28 560 4 8 2 1351 13817 5 20 1809 17385 12 5 1461 1479 -8
24 588 748 -5 3 910 948 -4 21 722 758 -2 6 921 904 4
4 1078 1095 -2 22 552 644 -5 7 608 532 11
-5 15 1 5 810 225 2 23 385 231 4 8 2593 2807 -4
6 494 347 7 24 -150 214 -3 g -189 101 -6
1 211 148 2 7 620 895 -23 25 983 942 3 10 2117 2129 -3
2 1502 1561 -14 8 502 260 10 26 933 832 5 11 535 620 -10
3 1507 1457 11 9 815 907 -8 27 891 1181 -15 12 1082 1057 4
4 248 461 -18 10 257 185 1 28 967 1118 -8 13 1254 1273 -3
5 176 87 2 11 922 841 16 14 1103 1048 8
6 558 3875 14 12 -198 512 -10 -4 4 1 15 343 367 -1
7 934 867 9 13 620 581 1 16 1066 1028 4
8 881 813 9 14 1082 891 12 1 3389 3414 -8 17 -522 184 -18
9 -301 313 -14 15 484 250 5 2 7616 7848 -4 18 -432 248 -12
10 1557 1558 0 16 278 97 2 3 2242 2231 4 19 1591 1452 19
11 294 449 -8 4 1568 1546 7 20 809 822 0
12 644 854 -20 -5 23 1 5 2124 2111 5 21 2239 2288 -4
13 1011 1003 4] 8 3087 3154 -22 22 1802 1722 11
14 -324 295 .11 1 1196 1103 11 T 1449 1509 -23 23 793 583 12
i5 859 597 4 2 728 9 20 8 769 752 3 24 -257 454 -11
16 1319 1224 12 3 943 883 16 9 2788 2776 M 25 1494 1321 13
17 960 746 18 4 391 358 0 10 2565 2629 -20 28 -T17 3 -18
18 1249 1096 17 5 1948 1913 4 11 1786 1779 1 27 489 531 -1
19 909 607 21 6 -271 4385 -9 12 1008 1038 -5
20 1953 1859 10 7 479 39 8 13 6817 678 -7 -4 10 1
21 658 369 8 8 -489 114 -7 14 2850 2842 2
22 -135 32 0 9 -419 428 -14 15 1645 1678 -14 1 2769 2804 -11
23 -516 126 -7 10 474 370 2 16 808 141 4 2 2230 2247 -6
11 1192 1011 12 17 776 765 0 3 2487 24869 o]
-5 17 1 12 490 178 6 18 710 8656 3 4 441 2886 18
19 1237 1135 11 5 123 159 -1
1 593 425 13 -5 25 1 20 512 425 3 6 2723 2721 0
2 1635 1582 11 21 919 790 10 7 2681 2722 -19
3 1419 1421 0 1 347 80 3 22 1550 15385 1 8 640 554 11
4 1570 1835 .14 2 274 460 -4 23 704 529 9 9 503 474 2
5 -77 363 .10 3 558 292 7 24 5686 735 -9 10 976 1052 -14
6 376 245 6 4 -347 350 -7 25 821 662 10 11 3953 4005 -13
7 2264 2350 .21 5 442 196 5 26 919 1181 -15 12 3584 38552 8
8 1088 11186 -4 6 -323 119 -3 27 939 993 -2 13 2344 2341 0
9 1439 1361 13 28 -555 890 -11 14 1881 1950 -15
10 1784 1808 -4 -4 o 1 15 762 540 19
11 2245 2254 -2 -4 6 1 16 490 524 -2
12 552 615 -4 2 4709 4709 0 17 -91 85 0
13 407 252 ] 4 8777 8823 -5 1 1555 1527 12 18 -87 63 0
14 -383 49 -7 6 5505 5487 3 2 3288 3225 20 19 763 3816 -4
15 631 675 -3 8 33968 3428 -9 3 1242 1254 -4 20 655 605 2
16 828 784 3 10 809 773 [ 4 6870 674 -1 21 979 745 17
17 1271 1034 25 12 2265 2270 -1 5 2530 2515 5 22 374 351 [0}
18 -444 252 -8 14 1346 1382 -7 6 663 762 -22 23 -208 227 -3
19 345 157 3 16 1204 1267 -8 7 1389 1344 15 24 785 407 14
20 125 279 -1 18 2855 2733 28 8 1655 1657 0 25 -520 56 -7
21 1470 1257 15 20 3140 3117 4 9 4047 4009 9 26 221 208 0
22 1334 13840 1] 10 1110 1066 10
-5 19 1 24 2755 26867 16 11 905 869 6 -4 12 1
28 -274 74 -2 12 252 403 -9
1 266 345 -3 28 1897 1723 15 18 1501 1570 -15 1 125 43 1
2 1680 16863 3 14 -58 198 -3 2 2555 26186 -20
3 2407 2445 -9 -4 2 1 15 2519 2463 13 3 5546 5715 -34
4 416 500 -5 16 2065 2000 12 4 558 658 -13
5 2048 2004 9 1 4025 3958 18 17T 897 240 23 5 2069 2061 2
8 -290 248 -9 2 5508 5499 1 18 131 210 -1 6 -212 16 -5
7 509 627 -8 3 680 633 15 19 728 873 3 7 972 1020 -9
8 505 810 -7 4 1328 13843 -7 20 -310 85 -5 8 1111 1199 -21
9 1189 1282 -8 5 783 791 -9 21 471 21 10 9 2681 2663 5
10 297 164 3 6 6301 6507 -37 22 1681 1697 -2 10 2020 2049 -7
11 777 6863 9 7 1064 1134 -24 23 825 889 -17 11 1498 1548 -11
12 538 628 -5 8 1697 1737 -15 24 563 202 12 12 1725 1758 -7
13 1385 1119 34 g 650 658 -1 25 -254 143 -3 18 370 268 4
14 703 6586 3 10 1003 998 1 26 832 974 -7 14 729 870 5
15 748 1386 19 11 3512 3589 -21 27 469 365 2 15 1304 1208 14
16 1267 1161 8 12 -39 71 0 28 -849 173 -19 16 1164 1093 9
17 -560 495 .17 13 3633 3738 -27 17 823 833 0
18 -5986 291 -13 14 1603 1719 -25 -4 8 1 18 -223 412 -11
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Tetra{pentafluorophenyl)octabromoporphinato Nickel(1I) Page 13
19 537 320 9 17 849 943 -5 20 956 719 20 5 1692 1611
20 658 688 -1 18 614 378 7 21 775 681 7 6 889 865
21 4286 3438 2 19 1021 984 2 22 928 798 10 7 148 268
22 -298 24 -3 20 1354 1107 16 23 668 46 21 8 875 883
23 991 733 12 24 -283 451 -13 9 1758 1697
24 1405 1231 11 -4 20 1 25 1023 1057 -3 10 242 35
25 -740 428 -18 26 384 568 -7 11 2636 2669

1 763 616 13 27 -487 280 -9 12 3069 3071
-4 14 1 2 655 588 5 28 -887 3823 -15 13 3341 3284
3 440 321 5 14 2726 2719
1 2208 2294 -27 4 540 487 3 -8 3 1 15 1390 1394
2 1444 14862 -4 5 1909 1889 3 16 137 13
3 3257 3271 -3 6 708 647 5 1 4918 48862 15 17 729 727
4 960 846 19 7 284 3811 -1 2 1395 1418 -12 18 1246 1158
5 2788 2805 -5 8 -105 104 -1 3 3776 38086 -8 19 568 600
8 3179 3188 -1 9 -8397 334 -18 4 2562 2578 -6 20 517 137
7 895 889 3 10 -384 209 -11 5 1083 1133 -20 21 553 116
8 1854 1699 -11 11 826 855 -2 8 2872 2870 0 22 841 751
9 668 616 5 12 342 259 2 7 1083 1182 -27 28 -551 26
10 1057 1097 -6 13 922 603 25 8 3582 3575 2 24 1245 1262
11 285 348 -2 14 260 410 -3 9 276 181 6 .25 908 185
12 757 634 13 15 604 207 11 10 2448 2451 -1 26 511 137
13 609 546 4 186 527 392 4 11 855 727 21 27T 707 595
14 1720 1760 -8 17 6548 110 10 12 1651 1658 -1
15 2257 2180 18 18 351 588 -6 13 -338 25 -9 -3 9 1
16 626 853 -18 14 719 689 4
17 -454 87 .12 -4 22 1 15 -292 79 -5 1 67 5438
18 713 623 6 16 4110 4104 1 2 2894 2891
19 209 596 -14 1 201 478 -11 17 518 529 0 3 979 973
0 191 404 -5 2 -414 224 .18 18 869 923 -5 4 600 426
21 860 485 15 3 -143 459 -14 19 -378 231 -0 5 745 802
261 814 0 4 528 211 14 20 1019 979 4 6 1284 1355
23 592 1081 -20 5 305 41 5 21 549 582 4} 7 287 219
24 565 568 0 6 -531 140 -18 22 1693 1474 21 8 2124 2076
7 1064 1074 -1 23 914 773 11 9 2616 2554
-4 16 1} § 108 182 -1 24 182 281 -2 16 223 324
§ -255 695 -20 25 847 497 7 11 2447 2413
1 3251 3290 -10 10 1153 1018 10 26 972 657 15 12 1468 1387
2 1500 1474 5 11 -630 232 .16 27 0 2686 -2 13 2035 2033
3 912 876 5 12 -665 20 -15 28 482 581 -3 14 433 278
4 1513 1510 0 13 456 630 -7 15 1418 1419
5 1258 1173 15 14 -555 90 -10 -3 5 1 16 1484 1515
€ 3962 3939 5 15 -443 381 -10 ) 17 1878 1640
7 1060 1063 4] 1 5947 5920 5 18 1803 1699
8 5986 720 -12 -4 24 1 2 3130 3049 27 19 1179 1091
9 1186 1215 -4 31202611335 79 20 1281 1398
10 439 61 14 1 155 451 -8 4 4735 4682 12 21 638 783
11 1058 1156 -14 2 415 408 0 5 4580 4545 8 22 2373 2474
12 1025 806 25 3 887 836 3 6 1011 1043 -10 23 1148 1272
13 1158 1112 8 4 922 1071 -10 7 1928 1870 22 24 400 253
14 1342 1246 13 5 348 433 -2 8 556 505 8 25 398 526
15 495 a5 13 6 -469 165 -8 g 1183 1019 42 28 1863 1734
16 711 768 ~4 7 1095 931 10 10 1747 1768 -8 27 551 3
17 631 506 7 8 7286 97 17 11 -147 338 -14
18 1090 1050 3 9 588 586 0 12 1912 1947 -9 -3 11 1
19 -318 393 -11 10 -363 390 -9 138 1790 1757 7
20 -633 48 -12 14 2574 2564 2 1 1556 1542
21 -398 458 -10 -3 11 15 961 891 7 2 4710 4716
22 -608 44 -9 16 1773 1816 -7 3 2413 2411
1 2385 24186 -13 17 819 896 10 4 -275 153
-4 18 1 2 346 294 11 18 777 970 -18 5 1889 18986
3 5051 4993 13 19 1771 1780 -1 6 2669 2665
1 2158 2124 8 4 1717 1792 -38 20 1728 1671 8 7 1032 1101
2 6486 587 7 5 4704 4618 20 21 1447 1295 19 8 2907 2888
3 913 956 -5 6 6848 6902 -8 22 -386 65 -8 9 3455 3482
4 -85 37 0 7 3355 3393 -11 23 701 825 18 10 902 844
5 3583 3564 4 8 1618 1742 -46 24 1601 1534 8 11 1875 1893
8 .44 5 0 9 1585 1467 21 25 -202 108 -2 12 363 388
7 282 278 0 10 1213 1197 4 286 709 597 4 13 2953 2934
8 527 2138 18 11 1132 1084 9 27 -468 145 -8 14 -385 145
9 1197 1304 -16 12 2511 25038 2 28 820 155 17 15 550 578
10 1987 1858 27 13 1540 1568 -5 18 1067 1108
11 1028 1034 0 14 2011 2051 -9 -3 7 1 17 2895 2888
12 579 639 -4 15 890 750 15 18 1196 1207
13 994 920 7 16 1263 1140 17 1 3111 3145 -11 19 430 632
14 -318 20 -5 17 9380 905 9 2 1481 1471 3 20 -542 14
15 1601 1672 -11 18 336 12 6 3 1698 1705 -2 21 444 371
16 264 326 -1 19 -330 353 -12 4 5170 5250 -17 22 1044 858
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Tetra(pentafluorophenyl)octabromoporphinato Nickel (I1)
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Tetra{pentafluorophenyl)octabromoporphinato Nickel{II})
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Tetra(pentafluorophenyl}octabromoporphinato Nickel(II) Page 186
18 1542 1457 14 7 926 937 -1 11 -255 200 -5 22 1100 1112
17 1991 2038 -9 8 1727 1721 1 12 428 3879 2 23 1204 1169
18 764 628 9 9 320 437 -7 13 1077 1028 3 24 1730 1807
19 524 285 10 10 1387 1328 8 14 681 709 -1 25 1047 1088
20 310 288 1 11 1001 1074 -10 15 222 203 ] 26 441 285
21 937 859 6 12 1031 1072 -5 16 826 137 21 27 228 487
22 10684 983 9 13 1370 1349 3 17 367 2863 1 28 752 704
28 522 425 4 14 904 994 -10
24 1244 1204 4 15 529 566 -2 -1 23 1 ] 4 1
25 -191 898 -5 16 1211 1077 18
286 891 600 3 17 599 768 -12 1 1014 939 8 0 476 481
27 389 511 -2 18 1086 1083 -4 2 701 632 5 1 3752 3643

19 1082 1110 -2 3 458 25 11 2 397 290
-1 11 1] 20 520 827 7 4 625 585 4 $ 1727 1751
21 482 5186 -2 5 768 505 18 4 4247 4161
1 2042 1981 21 22 791 327 13 6 581 258 15 5 3807 3864
2 4567 4544 5 23 564 382 4 7 1948 2043 -12 6 2776 2751
3 1393 1460 -22 8 -381 84 -5 7 3037 2987
4 3544 3507 10 -1 17 1 g -508 476 -17 8 1481 1480
5 1849 1551 31 10 612 38 15 9 1355 1331
6 4559 4618 -14 1 1334 1305 6 11 419 32 5 10 3483 3424
7 487 538 -8 2 1480 1495 -3 12 568 39 10 11 5416 5399
8 402 262 10 3 1277 1263 2 13 571 309 7 12 570 657
9 391 288 7 4 439 526 -7 14 -385 318 -7 13 433 267
10 1042 1082 -3 5 1080 984 15 14 1579 1488
11 2687 2729 -17 6 647 693 -4 -1 25 1 15 3478 3558
12 1874 1690 -3 7 2691 2754 -18 16 1479 1513
13 1852 1851 0 8 1518 1598 -15 1 602 33 8 17 1037 939
14 1456 1438 3 9 308 1 6 2 451 74 [ 18 8777 3851
15 433 7 12 10 1209 1210 0 § -529 285 .11 19 2835 2854
16 2325 2218 23 11 418 19 11 4 715 8382 3 20 527 205
17T 355 100 6 12 414 417 (¢} 5 1010 991 1 21 974 839
18 437 3810 5 13 1384 1298 18 6 867 731 7 22 2445 2486
19 592 374 10 14 804 582 17 7 512 3834 4 23 1807 1787
20 519 531 0 15 1142 10986 5 8 532 391 4 24 685 747
21 437 404 2 16 408 1 8 9 824 891 -3 25 411 311
22 890 1180 -28 17 254 344 -2 26 830 959
23 948 841 7 18 577 4486 (] 0 0 -1 27 364 815
24 392 204 3 19 1139 1197 -4 28 -683 565
25 -871 382 -18 20 351 7 2 6234 8292 -11
26 1164 1158 0 21 613 644 -1 4 3699 3698 o} 0 [
22 -8634 262 -12 8 2844 2884 -6
-1 138 1 8 4394 4439 -12 0 2744 2710
-1 19 | 10 2582 2564 6 1 2345 2335
1 2066 2158 -29 12 160 99 1 2 7925 7822
2 2200 2133 21 1 564 211 20 14 1542 1526 4 8§ 5147 5080
3 948 920 5 2 -450 49 -15 18 1355 1358 o] 4 5382 5417
4 2348 2370 -7 3 -898 7 -11 18 -498 57 -21 5 1541 1543
5 4577 4558 4 4 398 509 -7 20 2781 2847 -18 6 6213 6208
8 700 742 -8 5 1897 1996 .22 22 665 552 9 7 4876 4606
7 1980 1%12 5 6 1885 1259 12 24 7286 749 -2 8 198 249
8§ 849 8738 -3 7 916 818 12 26 1023 1056 -4 9 179 250
9 2450 24183 10 8 257 352 -3 28 955 654 18 10 2141 2087
10 534 500 3 9 1082 928 17 11 969 880
11 33879 3459 -21 10 970 992 -2 0 2 1 12 982 941
12 630 761 -13 11 627 415 14 13 1482 1422
13 1185 1118 10 12 1432 1299 19 0 4068 3979 23 14 1229 1160
14 1038 987 9 13 1052 1105 -6 1 2914 2913 0 15 687 635
15 1829 1402 -11 14 1388 1367 2 2 1145 1151 -5 16 1062 1171
18 544 375 9 15 -37 435 -18 $ 1958 1929 16 17 854 652
17 2257 2229 5 16 561 398 5 4 2227 2208 10 18 1172 1208
18 -306 180 -8 17 637 24 13 5 688 534 49 19 2021 2128
19 1722 1637 12 18 668 303 11 6 3409 3254 52 20 283 68
20 313 61 4 19 797 592 8 7 1290 1253 14 21 -118 415
21 791 340 21 20 137 380 -3 8 3214 3191 7 22 328 120
22 800 257 12 9 58685 575Q 23 23 1167 1015

23 455 431 0 -1 21 1 10 3515 3545 -9 24 161 540

24 728 375 10 11 5361 5488 .28 25 -173 319
25 797 8483 & 1 1445 1292 24 12 1664 1889 -1 26 725 702
2 516 448 4 13 5493 5624 -28 27 642 343
-1 15 1 3 -359 259 .12 14 1689 1724 -10 28 1412 14686
4 799 699 9 15 -178 244 -9
1 2202 2209 -2 5 345 1686 (] 16 B8B83 920 -6 0 8 1
2 2554 2811 -17 8 -858 328 .14 17 1510 1561 -12
3 112 111 0 7 1601 1637 -6 18 2642 2661 -5 0 964 878
4 2664 2683 -5 8 754 840 9 19 1348 1859 -2 1 4626 4682
5 1202 1197 1 9 798 3486 30 20 2002 2081 -15 2 2830 2875
8 327 248 4 10 1170 937 26 21 902 807 13 3 44 195
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(1I) Page 17
4 1329 1357 -14 21 1131 1188 -7 16 1151 1105 7 5 148 83
5 2774 2799 -10 22 693 1751 -5 17 427 386 2 6 7318 7097
6 3419 3456 -12 23 -249 3859 -8 18 1218 1195 1 7 3649 3552
7 1881 1432 -28 24 613 708 -4 19 1436 1516 -9 8 1460 1339
8 4088 3950 39 25 1675 1578 10 20 618 390 3 9 3446 3502
9 2794 2745 18 21 812 712 5 10 3165 3050

10 533 453 12 0 14 1 11 2028 1999
11 736 1766 -6 0 20 1 12 1095 941
12 1635 1587 18 0 360 46 14 13 385 158
13 1268 1288 -7 1 891 882 2 0 1941 1907 7 14 3856 3923
14 1303 1248 13 2 709 687 4 1 1882 1871 3 15 789 876
15 2989 2941 14 3 2764 2802 -14 2 186 221 -1 16 1874 1905
16 1579 1636 -18 4 1145 1198 -17 3 -78 129 -2 17 1154 1143
17 1611 1578 8 5 2738 2715 6 4 425 113 18 18 2581 2528
18 808 931 -15 6 874 940 -15 5 1931 1985 -18 19 513 625
19 1688 1645 9 7 -209 99 -7 6 875 760 18 20 515 405
20 1134 1075 9 8 652 634 2 7 -162 571 -32 21 804 822
21 667 513 12 9 2931 2965 -11 8 197 380 -9 22 661 352
22 443 114 12 10 737 701 5 9 1874 1255 25 28 567 319
23 268 490 -10 11 833 654 -2 10 1786 830 -8 24 378 361
24 1755 878 12 12 1439 1428 2 11 667 603 6 25 -324 145
25 5§15 692 -8 13 1708 1657 13 12 -337 190 -11 ~ 28 1055 948
26 744 839 -5 14 2317 2285 9 13 360 368 ¢} 27 1018 738
27 855 466 19 15 772 1758 3 14 146 42 1 28 -839 75

16 2347 2353 -1 15 338 240 3
¢ 10 1 17 -71 245 -5 16 -35 150 -6 1 3 1

18 251 52 4 17 1051 1098 -4
0 3352 3408 -17 19 1155 1830 -28 18 698 925 -14 0 1906 1879
1 759 894 20 20 988 948 4 1 759 625
2 1986 1942 20 21 875 656 1 0 22 1 2 341 269
8 1175 1164 22 468 45 8 3 2658 2588
4 2092 2088 24 28 935 917 1 0 238 108 2 4 495 422
5 459 4380 5 24 790 848 -3 1 852 505 -11 5 2323 2244
8 525 596 -15 2 897 822 19 8 3424 3378
7 2363 2356 3 0 18 1 8 1309 1327 -3 7 5807 5686
8 1977 2016 -18 4 B854 928 -10 8 3695 3605
9 2909 2936 -10 0 2717 2718 0 5 138 1586 [ 9 911 795
10 826 844 -4 1 598 524 11 6 574 317 19 10 1480 1532
11 660 536 20 2 2146 2174 -10 7 107 44 0 11 2767 2588
12 2288 2292 2 3 3814 3934 35 8 1898 1803 23 12 2797 2789
13 1623 16842 -5 4 1946 1990 15 S 1131 1132 0 13 1223 1274
14 1328 1335 -1 5§ 1878 1833 15 10 -412 281 -17 14 4125 4146
15 1249 1213 7 6 2784 2822 .13 11 694 818 -9 15 2306 2362
16 2895 2875 5 7 721 823 -18 12 567 328 10 186 750 541
17 1871 1885 1 8 352 247 7 13 161 232 -1 17 3440 3495
18 1425 1373 9 9 761 726 5 14 207 650 -18 18 1294 1282
19 1290 1298 -1 10 1148 1140 1 15 257 715 -18 19 1818 1753
20 1313 1428 -19 11 -47 29 0 20 -444 53
21 -167 58 -2 12 479 569 -8 0 24 1 21 1216 1257
22 694 937 -24 13 435 190 15 22 620 611
23 1483 1509 -4 14 2246 2218 9 0 259 360 -2 23 1554 14586
24 959 1078 -9 15 333 315 0 1 -498 102 -13 24 467 182
25 914 955 -2 18 443 483 -2 2 -549 129 -18 25 1168 1069
26 584 680 -4 17 849 850 0 3 142 1865 0 26 913 970
18 993 784 24 4 -581 97 -18 27 -42 51
o 12 ] 19 1159 1164 o] 5 -191 194 -3 28 -4786 72

20 1104 Q52 12 8 -469 143 -12
0 2395 2446 .17 21 -546 306 -14 7 463 282 [ 1 5 1

1 826 2863 7 22 1563 1690 13 8 388 1 7
2 208 7 8 9 28 150 -1 0 1815 1768
3 100 208 -8 0 18 1 10 380 52 ) 1 4581 4472
4 5781 5764 3 11 394 447 -1 2 719 682
5 1894 1683 4 0 851 775 -14 3 3879 3701
6 223 10 8 1 -3680 99 .15 0 26 1 4 1466 1427
7 1576 1580 -1 2 497 447 5 5 2225 2243
8 -148 136 -8 3 354 317 2 0 -682 185 -13 6 3343 3371
9 2827 2629 0 4 1909 1960 -16 1 987 783 17 7 286 254
10 3581 3623 -18 5 670 8621 8 2 542 571 -1 8 3311 3304
11 55 287 -8 8 564 751 -25 8 271 28 3 g 288 79
12 581 661 -11 7 959 958 1 4 511 167 11 10 565 285
13 580 560 2 8 1068 1046 4 11 4688 4557
14 710 743 -4 9 1678 1788 -31 1 11 12 2755 2702
15 1463 1394 16 10 579 446 1 13 1180 1088
16 428 204 12 11 1424 1489 -15 0 211 41 31 14 327 111
17 1751 1730 4 12 898 904 0 1 831 1731 72 15 3512 3524
18 918 811 18 13 2272 2198 20 2 1147 1140 4 16 1010 11486
19 1108 968 20 14 1546 1497 10 3 298 269 5 17 2158 2240
20 689 477 15 15 -348 117 -9 4 1669 1590 35 18 -522 128
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II)

19 775 786 -1 3 2465 2372 32 22 -114 13
20 1087 1333 -30 4 1838 1808 10 23 417 98
5 1075 1080 -1
6 18633 1676 -14 1 17 1
7 2271 2320 -18
872152 2200 -15 1546 1582
25 964 809 -10 9 4590 4619 -6 1668 1648
10 1839 1522 30 1002 1005
11 1991 2034 -11 696 822
28 961 729 10 12 990 984 0 -464 275

13 2007 1955 12 T4
1 7 1 14 -271 316 -12 1081 1049
15 224 340 -4 477 228

2991 2968 7 18 476 260 9
708 718 -1 17 880 862 1
484 387 18 18 2247 2260 -2 1

0 126 419
1 483 643
2 1178 1271
$ 1307 1338 -13 19 631 S$15 14 11 1750 1718
4 4381 4343 9 20 500 551 -2 12 1443 1878
g 3335 3282 16 21 810 434 20 13 1185 1242
7
8
9

QUOUO=ITDUR LR =+ O
.
<«
o
—

2449 2528 -27 22 202 357 -3 14 523 324

6830 6584 7 23 238 249 0 15 551 438
2596 26812 -5 24 413 281 2 16 -473 311
1148 1194 -12 25 -343 18 -3 17 660 683
10 3338 3268 19 26 -535 65 -7 18 412 124
11 2309 2285 13 19 -269 338
12 525 525 Y 1 13 1 20 -659 280
13 686 752 -7 21 722 105
14 501 171 17 0 4151 4178 -6
15 1688 1643 8 1 44 440 0 1 19 I
16 1131 1077 6 2 574 665 -13
17 625 318 17 $ 109 258 -8 0 1128 1055
18 504 35 14 4 257 225 1 1 1988 1958
19 1458 1567 -16 5 286 115 7 2 744 784
20 1269 1306 -4 6 788 815 -4 3 1187 1254
21 1806 1929 -20 7 1155 1250 -21 4 1093 1052
22 1131 858 18 8 1070 931 25 5 316 324
23 897 891 0 9 3021 3042 -5 6 600 739
24 944 1049 -9 10 1911 1938 -6 7 652 501
25 -891 483 -21 11 433 208 11 8 408 215
26 299 390 -1 12 778 828 -6 9 722 1720
27 968 774 9 13 1095 1022 10 1C 429 228
14 592 733 -12 11 2035 1995
1 9 1 15 1623 1660 -6 12 -285 601
16 718 678 3 13 857 719
0 4554 4418 32 17 1214 1225 -1 14 576 424
1 4435 4415 4 18 649 581 4 15 1462 1461
2 1055 1040 4 19 1267 1292 -2 18 458 5
3 1924 1962 -15 20 847 784 4 17 1103 1002
4 2211 22864 -20 21 -313 205 -6 18 -408 182
5 340 1351 14 22 727 482 8 19 959 509
8 408 398 1 23 658 572 2
7 2941 2951 -3 24 -858 54 -11 1 21 1
8 2078 2028 18 25 114 108 0
9 921 924 0 0 1349 1269
10 4565 4681 -27 1 15 1 1 523 2869
11 838 1023 -32 2 1365 1390
12 858 757 14 0 1806 1840 -9 3 412 310
13 1746 1740 1 1 1116 1084 6 4 1036 910
14 1693 1585 22 2 1045 1019 5 5 -203 3887
15 926 787 15 3 -13 334 -10 6 768 749
16 945 886 6 4 3527 3545 -4 7 382 8
17 1613 1680 -7 5 1059 1054 0 8 -329 368
18 3129 30386 18 6 10383 1042 -1 9 493 115
19 131 413 -8 7 943 942 0 10 1492 1462
20 822 962 -11 8 388 242 7 11 905 973
21 915 754 12 9 930 1000 -10 12 1085 1124
22 198 138 1 10 950 988 -5 13 221 10
23 572 677 -5 11 785 1739 2 14 961 808
24 525 205 10 12 1094 1041 7 15 -277 501
25 381 300 1 13 1548 1501 7 16 970 495
26 797 458 11 14 748 890 .14 17 -574 108
27 844 353 15 15 -431 265 .15 :
16 -114 132 -1 1 23 1
1 11 1 17 985 943 4
18 364 3862 0 0 1133 1099
0 1541 14986 15 19 -433 540 .21 1 920 1008
1 1984 1934 17 20 -472 187 -10 2 -378 24
2 2250 2291 -14 21 448 383 1 3 886 905
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II)
3 1340 1259
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Tetra({pentafluoropheny!)octabromoporphinato Nickel(II) Page 20
21 1012 1142 -13 4 2147 2195 -19 21 -667 99 -19 15 1448 1369
22 278 492 -7 5 524 562 -6 22 977 985 0 186 327 2538
23 583 561 1 6 6537 6589 -9 23 -587 365 -13 17 436 338
24 590 471 5 7 3703 3613 25 24 -632 12 -10 18 605 613
25 1425 1319 12 8 1801 1827 -8 25 1449 1287 11 19 1101 717
26 655 408 7 9 1143 1089 13 20 597 257
27 853 276 17 10 3180 3187 -2 $ 13 1 21 1378 1062
28 857 793 2 11 1381 1289 9

12 1020 1108 -18 0 1704 1720 -4 3 19 1
3 3 1 13 765 839 -9 1 2185 2221 -11
14 960 1021 -8 2 2165 2174 -2 0 269 416
0 2480 2470 3 15 -185 421 -13 3 501 4538 5 1 2327 2249
1 5 98 0 16 821 811 0 4 1379 13738 1 2 1062 1048
2 1269 1225 22 17 478 77 11 5 2752 2804 -15 3 402 173
3 4074 4016 15 18 466 387 3 8 2747 2794 -14 4 -398 323
4 3052 2966 29 19 450 346 4 7 1165 1287 -28 5 -350 46
5 3948 3887 16 20 1182 1266 -9 8 428 343 [ 6 18676 1654
6 4400 4288 27 21 5086 17 12 9 2131 2056 20 7 984 1091
7 1124 1101 7 22 1357 1422 -7 10 736 825 -11 8 626 812
8 2931 2836 30 28 -234 -2 11 2446 2388 15 9 356 353
9 330 497 -18 24 -367 261 -8 12 1001 1116 -17 10 518 228
10 2424 2399 7 25 657 515 4 13 1644 1788 -29 11 1418 1437
11 2298 2193 28 26 492 278 4 14 1231 1192 5 12 -282 51
12 3671 3720 12 27 954 596 15 15 801 578 19 13 468 660
13 3838 38811 8 16 801 834 -8 14 349 208
14 627 694 -5 3 9 1 17 1202 1254 -8 15 1249 1160
15 3688 3715 -6 18 660 572 5 16 -681 370
16 2081 2125 -8 0 1557 16283 -25 19 507 410 4 17 778 531
17 710 808 -7 1 2714 2721 -2 20 543 240 10 18 -26 127
18 1899 1968 .12 2 1173 1129 14 21 623 155 14 19 499 817
18 651 191 20 3 1681 1682 o] 22 558 585 -1
20 1865 1954 15 4 3831 38748 22 23 440 357 1 3 21 1
21 379 97 7 5 202 119 4 24 1100 1014 4
22 712 810 [} 6 1687 1601 28 0 852 375
23 1362 1318 5 7 361 427 -7 3 .15 -1 1 518 531
24 1760 1808 -4 8 1366 1362 1 2 -235 178
25 1331 1072 25 9 3842 3878 -9 0 2233 2276 -12 3 1176 1138
286 853 281 19 10 2259 2310 -15 1 1085 1080 4 4 924 904
27 -372 305 -8 11 2017 2010 2 2 2157 2191 -9 5 457 458
28 480 373 2 12 -433 -16 3 1857 1832 8 6 494 287
13 1566 1608 -8 4 1668 1710 -10 T 746 749
3 5 1 14 393 259 ] 5 2875 2749 -21 8 858 467
15 -421 298 -17 6 2113 2122 -2 9 228 200
0 6644 6578 16 2008 1985 4 7 643 648 0 10 1307 1252
1 3128 3132 -1 17 1095 1175 -9 8 9968 948 7 11 774 743
2 239 121 10 18 627 598 1 9 1308 1381 -14 12 966 1235
3 -138 1 -4 19 -175 2086 -3 10 831 1737 11 13 -542 448
4 2922 2932 -3 20 1405 1482 -7 11 517 236 15 14 1025 1057
5 5881 5835 8 21 -413 325 -12 12 323 48 7 15 -440 205
© 1045 981 19 22 774 292 23 13 170 160 0 16 290 316
7 918 906 2 23 487 11 10 14 1374 1271 15
8 819 833 19 24 821 1038 -13 15 702 653 3 3 23 1
9 978 961 3 25 1194 938 14 16 793 1238 -486
10 2837 2846 -2 26 335 539 -4 17 1188 1144 5 0 950 783
11 1125 1005 23 18 1030 1085 -5 1 1570 1580
12 3152 3108 13 3 11 1 19 517 124 11 2 -410 149
18 534 751 -21 20 1502 1508 0 3 1180 1129
14 1223 1152 10 0 8867 8849 4 21 701 389 8 4 452 285
15 2338 2355 -3 1 785 577 27 22 -493 174 -8 5 -434 38
16 1591 1581 1 2 3842 3820 5 23 -804 95 -18 6 -374 488
17 794 711 6 3 44 12 0 7 604 357
18 786 818 -2 4 107 1 3 17 1} 8 -560 104
19 398 575 -9 5 1620 1603 5 9 236 55
20 576 259 13 6 425 396 2 0 234 308 -3 10 600 608
21 1019 982 5 7 450 498 -3 1 1687 1820 15 11 298 344
22 -414 132 -9 8 665 695 -4 2 983 993 -4 12 702 509
23 328 419 -3 9 1254 1225 [ 3 558 595 -3 13 610 483
24 1793 1709 11 10 1215 1280 -9 4 1328 1457 -28
25 1270 1193 7 11 1424 1464 -8 5 -179 163 -4 3 25 1
26 679 2886 11 12 1091 965 20 6 2331 23786 -11
27 544 430 3 13 1300 1245 9 7 279 148 4 0 -412 244
14 2283 2211 186 8 506 364 9 1 573 649
3 7 1 15 1720 1654 12 9 1284 1247 8 2 436 261
16 -168 -1 10 732 756 -2 3 307 494
0 799 800 0 17 287 3809 0 11 1261 1312 -7 4 -424 268
1 8503 6470 5 18 1056 1106 -5 12 808 649 14 5 957 732
2 646 578 15 19 2314 2247 11 13 314 90 5 6 469 233
3 319 407 -12 20 734 664 4 14 681 758 -6 7 -201 123
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Tetra(pentafluorophenyl)octabromoporphinato Nickel({II) Page 21
25 427 422 0 11 1102 969 23 § 497 432
4 6 1 26 1628 1547 8 12 3041 3095 -14 6 2801 2786
27 -388 383 -7 18 461 389 4 7 642 728
0 3372 3366 2 14 1399 13858 7 8 1988 2012
2 1307 13881 -12 4 6 1 15 1490 15865 -13 9 667 830
4 1491 1468 13 16 1466 1343 19 10 1030 1060
6 665 608 12 0 5075 5050 5 17 -145 219 -3 11 546 637
8 7476 7400 11 1 422 384 8 18 601 6886 -5 12 19838 2084
10 1360 1343 4 2 2041 1968 80 19 1249 1155 10 13 519 330
12 827 330 26 S 4714 4720 -1 20 15 63 0 14 848 890
14 5521 5417 19 4 3838 3850 -3 21 -90 348 -8 15 -4886 3
186 3319 3276 9 5 650 551 19 22 1892 1855 5 18 1334 1436
18 1360 1345 2 8 758 702 12 28 913 740 8 17 -158
20 542 709 -10 7 813 874 -14 24 570 274 8 18 -719 242
22 3444 3508 -12 8 2076 2030 15 25 -279 186 -2 19 1489 1422
24 918 708 14 9 558 881 -17 20 1084 845
26 1232 1041 12 10 3377 3423 -18 4 12 1 21 600 502
28 997 744 11 11 2561 2501 17 22 412 460
12 2708 2727 -5 0 2303 2358 -18
4 2 1 13 458 216 13 1 3369 3408 -11 4 18 1
14 925 1039 .14 2 996 915 17
0 527 5859 -10 15 3143 3140 4] 3 458 427 3 - 0 682 6389
1 576 628 -17 16 35685 3544 4 4 2827 2854 -8 1 595 651
2 929 827 42 17 1261 1307 -5 5 349 338 0 2 197 411
3 893 883 28 18 948 1029 -7 6 685 637 ] 3 787 648
4 4698 4693 1 19 1046 1050 0 7 610 695 -11 4 404 378
5 485 480 0 20 1487 1451 4 8 2220 2282 -3 5 1256 1181
6 1847 1844 1 21 301 460 -5 9 220 201 0 6 624 408
7 5428 5300 25 22 800 1009 -16 10 132 108 0 7 1501 1530
8 2437 2377 20 23 959 995 -2 11 2696 2702 -1 8 1472 1514
9 -124 93 -3 24 645 236 15 12 3843 3894 -12 9 1012 1133
10 1168 1173 -1 25 1279 1150 8 13 767 741 2 10 807 871
11 1118 1159 -8 26 703 584 4 14 -170 30 -1 11 497 563
12 -100 38 0 27 -556 277 -10 15 429 99 11 12 801 747
13 38968 3884 3 16 -258 44 -4 13 180 63
14 2906 2909 0 4 8 1 17 349 457 -4 14 1018 1072
15 1607 1353 40 18 2089 2112 -4 15 1053 900
16 1256 1300 -8 0 1425 1429 -1 19 491 160 10 16 469 339
17 2423 2382 8 1 3854 3598 16 20 263 109 2 17 -302 327
18 652 639 0 2 685 674 -1 21 1587 1498 7 18 926 853
19 215 4869 -9 3 2389 2382 -4 22 -77 427 -5 19 5685 827
20 6857 4382 12 4 3180 3189 -9 23 1284 1178 8 20 171 488
21 1988 1997 -2 5 4289 4220 17 24 -178 82 ]
22 568 448 5 6 1996 2015 -8 4 20 1
23 438 626 -9 7 5090 5091 0 4 14 1
24 248 233 0 8 -361 88 -18 0 594 458
25 474 8612 -6 9 3033 3045 -3 0 376 504 -11 1 1365 1370
26 1002 1030 -1 10 1977 1932 13 1 1881 1694 -9 2 139 244
27 802 102 17 11 1702 1734 -8 2 342 408 -5 3 1033 909
28 -247 722 -15 12 1750 1768 -4 3 2690 2714 -8 4 749 577
13 3216 3211 1 4 473 89 21 5 1410 1408
4 4 1 14 607 622 -1 5 412 224 11 8 35 651
15 1101 1228 -17 6 3362 3380 -5 7 353 212
0 3017 2958 29 16 1448 1367 11 T 924 887 5 8 626 6586
1 2094 2077 7 17 1163 1088 8 8 3035 3049 -3 9 891 887
2 1282 1278 4 18 424 100 8 9 1119 1187 -8 10 288. 175
3 7815 7892 -11 19 1725 1709 2 10 3470 3502 -7 11 -586 599
4 2969 2921 18 20 2051 2001 8 11 1666 1693 -5 12 768 1760
5 1581 1575 2 21 -470 69 -10 12 1563 1557 1 13 1307 1330
8 4435 4420 3 22 876 888 (¢} 13 1125 1246 -18 14 766 496
7 1322 1247 24 23 1582 1565 2 14 2072 2011 12 15 278 91
8 578 491 12 24 530 214 6 15 260 315 -1 16 227 607
9 G851 885 13 256 219 270 0 186 727 845 .10 17 1184 1270
10 3620 3477 87 26 647 210 10 17 2195 2083 21
11 1461 1450 2 18 -408 76 -8 4 22 1
12 1733 1819 28 4 10 1 19 210 158 [
13 907 1038 -18 20 312 39 4 0 1040 1129
14 2496 2503 -1 0 3475 3504 -8 21 1557 13857 14 1 -550 8
15 3726 8706 4 1 -160 104 -5 22 450 47 4 2 212 73
16 747 1754 0 2 1389 1415 -8 23 249 284 0 3 183 214
17 1491 1498 -1 3 658 870 -2 4 360 66
18 428 384 1 4 1853 1813 13 4 16 1 5 -1786 219
19 1500 1688 -27 5 2821 2889 -15 8 496 543
20 577 458 5 6 1159 1223 .17 0 294 658 .29 7 1288 1253
21 221 514 -10 7 1151 11862 -2 1 1678 1870 1 8 331 77
22 677 790 -8 8 1481 1520 -11 2 1307 1350 -8 9 585 390
23 682 260 17 g 525 468 (] 8 1552 1439 25 10 580 2186
24 527 316 5 10 1769 1739 8 4 1557 1533 5 11 -455 490
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Tetra(pentafluorophenyl)octabromoporphinato Nickel (IT) Page 22
12 253 557 -8 27 415 510 -2 13 2058 2064 -1 6 591 682
13 622 6837 0 14 725 @650 7 7 2415 2388
14 735 533 7 5 5 1 15 1391 1410 -3 8 387 75

. 16 894 862 3 9 1678 1638
4 24 | 0 485 494 -1 17 877 811 5 10 95 460
1 1070 1049 7 18 2110 2040 11 11 318 158
0 -528 28 .12 2 593 590 0 19 80 244 -2 12 1475 14586
1 87 444 -7 3 8651 6701 -8 20 -336 442 -13 13 1892 1870
2 843 1080 -12 4 8081 8148 -9 21 608 398 9 14 1177 1098
3 924 477 23 5 3776 3727 13 22 1684 1625 7 15 1462 1465
4 904 398 23 6 1732 1797 -24 23 470 896 -16 16 690 892
5 183 1 1 7 392 101 20 24 -404 511 -11 17 638 663
6 286 423 -3 8 4447 4484 -9 25 302 73 2 18 80 239
7 -687 13 -13 9 2835 2265 22 19 750 355
8 1121 819 18 10 2021 1988 10 5 11 1 20 1552 1402
9 466 191 5 11 1596 1817 -5 21 868 468
10 -421 488 -12 12 3691 3746 -13 0 1051 1044 1 22 -575 143
. 13 2652 2562 23 1 -272 8 -9
5 11 14 1285 1288 0 2 3499 3539 -11 5 17 1
15 902 837 3 901 882 3 .
0 7501 7364 20 16 1213 1353 -18 4 382 457 -7 0 857 880
1 924 860 24 17T 7968 810 -1 5 1885 18863 6 . 1 2089 2059
2 2797 2767 11 18 217 393 -5 6 960 955 0 2 738 797
3 4675 4624 12 19 542 405 6 7 934 872 11 8 1357 1373
4 1588 1600 -5 20 453 221 7 8 1047 1126 -18 4 751 677
5 2128 2123 2 21 2189 2232 -7 9 1508 1491 3 5 310 183
6 9399 9310 10 22 528 331 7 10 642 509 13 6 1503 1538
7 2914 28886 15 23 -376 260 -9 11 1783 1767 3 7 718 1750
8 3056 2982 23 24 1331 1336 0 12 543 3857 12 8 1971 1843
9 1299 1842 -12 25 722 637 3 13 682 716 -3 9 1326 1337
10 3575 3595 -5 26 648 638 11 14 552 881 -9 10 -3857 ¢}
11 759 707 7 27 368 478 -2 15 971 985 -1 11 472 341
12 2855 2840 4 16 201 179 0 12 1585 1614
13 776 663 12 5 7 1 17 1643 1641 0 13 -321 182
14 409 270 8 18 1334 1259 9 14 814 727
15 829 722 10 0 3615 3827 -3 19 238 452 -7 15 412 387
16 1714 1629 14 1 818 704 28 20 -385 120 -7 18 763 738
17 534 361 8 2 1088 1045 13 21 1369 1383 0 17 962 684
18 631 584 3 $ 603 578 5 22 -977 74 -28 18 763 211
19 1056 977 8 4 6200 6302 -18 23 1058 845 10 19 952 518
20 2058 2068 -1 5 1520 1524 -1 24 836 809 0 20 35 870
21 445 328 4 6 1860 1726 48 25 441 733 -8
22 523 408 5 7 8130 3101 8 3 19 1
23 -247 218 -4 8 1791 1873 .27 5 13 1
24 552 5 13 9 678 1716 -8 0 412 570
25 1291 1154 9 10 259 301 -2 0 20706 2071 0 1 1970 1949
28 -1790 71 -16 11 1184 1213 -5 1 1483 1472 3 2 1147 1215
27 557 101 7 12 4725 4708 4 2 2740 2872 20 3 -82 95
13 2320 2291 7 3 2219 22388 -5 4 315 4
5 3 1 14 659 585 [ 4 380 582 -138 5 -341 71
15 1484 1439 4} 5§ 1299 1236 13 8 247 379
0 2392 2850 17 16 1504 1458 7 6 1490 1491 0 7 517 445
1 1024 1027 -1 17 2853 2700 -9 T 1497 1497 0 8 1258 1239
2 1235 1278 -18 18 412 117 7 8 2731 2736 -1 9 821 825
3 1358 1329 12 19 541 196 11 9 617 450 14 10 693 188
4 6870 802 18 20 -406 84 -7 10 844 825 2 11 577 318
5 816 777 10 21 554 187 12 11 2256 2199 14 12 803 539
6 -164 69 -5 22 945 965 -1 12 6803 710 -9 18 785 448
7 1639 1611 23 -118 298 -4 13 1070 1128 -8 14 311 444
8 1013 602 27 24 1081 1079 -1 14 -138 197 -3 15 -136 138
9 536 602 -9 25 70 825 -2 15 329 202 4 18 749 704
10 1918 1937 -8 26 -331 54 -2 16 1418 1388 4 17 1521 1243
11 -337 263 .18 17 389 252 2 18 -588 135
12 2360 2334 7 5 9 1 18 705 572 8
13 1244 1248 0 19 -303 3875 -10 5 21 1
14 337 86 7 0 1184 1088 14 20 1075 841 18
15 2047 2068 -3 1 1207 1213 -2 21 -648 253 -12 0 1004 889
16 2880 2839 8 2 1300 1290 M 22 1512 1517 0 1 1372 1472
17 1415 1358 7 3 1970 2059 -32 23 620 371 6 2 569 372
18 -441 3834 -15 4 247 243 0 3 811 900
19 1290 1221 8 5 3226 3235 -2 5 15 1 4 869 817
20 1524 1500 3 6 10685 1084 -4 5 -278 198
2] 2482 24862 3 7 7086 600 16 0 1760 17486 3 6 1600 1623
22 2392 2458 -11 8 1273 1266 1 1 287 14 6 7 1643 1703
23 609 877 -3 9 411 375 3 2 385 297 5 8 2017 2091
24 842 1011 -5 10 292 170 5 3 3061 3058 0 9 1176 1213
25 683 506 8 11 1187 1180 1 4 833 1771 8 10 855 875
28 77T 497 11 12 -388 237 -13 5 274 276 0 11 625 879
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Teira(pentafluorophenyl)octabromoporphinato Nickel (1I). Page 23
12 421 88 5 17 1208 1804 -11 10 895 853
13 -224 39 -1 0 2005 2017 -4 18 525 4738 2 Il 1055 938
14 681 954 -18 1 7549 7550 0 19 1854 18586 0 12 741 638
15 837 998 -8 2 2563 2558 1 20 986 1084 -8 13 419 245

3 1933 1895 15 21 1271 1278 0 14 1757 1799
5 23 1 4 499 441 9 22 459 0 8 15 2002 1978
5 1310 1288 7 23 1968 2004 -3 16 573 528
0 546 187 14 6 434 237 20 24 721 276 11 17 970 965
1 624 1018 -34 7 -843 43 -16 25 -344 374 -6 18 -859 1383
2 877 653 13 8 92 416 -21 19 1842 1866
3 119 85 0 9 2921 2872 14 6 10 1 20 426 131
4 647 814 -8 10 1063 1110 -10 21 272 345
5 844 361 0 11 2199 2138 17 0 30387 3043 -1 22 1566 1334
6 1214 9186 22 12 795 739 7 11791 1718 24
7 -372 142 -5 18 456 448 0 2 3853 3889 -4 6. 16 1
8 355 92 3 14 953 973 -2 3 230 286 -3
9 949 824 7 15 398 83 9 4 6106 6078 5 0 207 76
10 720 455 10 16 397 191 7 5 1604 1591 4 1 511 613
11 223 434 -4 17 193 289 -2 86 697 660 5 2 498 549
. 18 1646 1731 -12 7 911 956 -8 3 929 960
5 25 1 19 1022 1228 -20 8 -T74 275 -8 4 -29 316
20 335 385 -1 9 1722 1777 -14 - 5 1130 1148
0 -401 87 -5 21 1123 1046 7 10 2282 2251 8 6 1230 1292
1 241 80 2 22 448 142 7 11 1263 1187 13 7 508 370
2 754 228 17 23 959 992 -2 12 2895 2679 3 8 830 451
3 -451 99 -6 24 472 225 7 13 393 83 11 9 -133 30
4 1411 1268 11 25 132 680 -12 14 1319 1409 -15 10 583 226
5 674 118 14 26 206 361 -2 15 668 810 -12 11 643 468
18 1031 828 21 12 64 7687
[ 0 1 8 6 1 17 -155 312 -8 13 1177 1208
18 -3877 36 -8 14 1013 748
0 728 1708 8 0 277 218 5 19 917 743 12 15 688 592
2 8010 8145 -19 1 2808 2819 -4 20 -314 445 -12 16 869 780
4 768 773 -1 2 2542 2608 .24 21 684 374 13 17 704 6845
6 8251 3311 -19 3 1965 1991 -9 22 179 13 0 18 160 617
8 895 925 -6 4 898 777 29 23 520 2986 5 19 -439 189
10 1215 1086 29 5 1098 1104 -1 24 549 257 6 20 1003 5486
12 1686 1682 1 6 735 830 .19 25 481 11 5 21 1000 650
14 954 858 11 7 2410 2486 -25
186 2364 2418 -11 8 1374 1377 ] 6 12 1 6 18 1
18 1518 1441 10 9 1399 1380 5 .
20 2050 2043 1 10 7111 7017 14 0 637 686 -7 0 388 203
22 126 327 -4 11 10038 978 4 1 3607 3658 -13 1 674 745
24 1180 1390 -21 12 3169 3197 -7 2 1603 16816 -3 2 856 765
26 827 534 10 13 438 288 8 3 845 908 -11 3 1124 989
14 3399 3464 -15 4 1214 1147 15 4 530 217
6 2 1 15 -356 401 -17 5 2161 2128 9 5 566 339
16 582 594 0 6 936 883 8 6 418 625
0 1480 1497 -7 17 654 154 22 7 917 914 0 7 1217 1281
1 -102 6 -2 18 1384 1481 -10 8 452 494 -3 8 197 14
2 3428 3384 18 19 -102 122 -1 9 1202 1194 1 9 85 343
3 291 78 15 20 1531 1667 -17 10 828 847 -2 10 -439 124
4 419 389 4 21 583 958 .24 11 1645 1625 4 11 418 401
5 3268 3265 0 22 529 191 10 12 50 344 -8 12 -249 364
.8 1521 1499 7 23 -84 15 0 13 1727 1709 3 13 515 500
7 1434 1348 28 24 820 789 2 14 695 793 -9 14 1047 950
8 463 297 16 25 485 395 2 15 1019 769 26 15 428 568
9 606 428 22 26 1003 781 9 16 1104 1115 -1 186 407 87
10 1930 1980 -15 17 360 509 -6 17 285 205
11 975 984 -1 8 8 1 18 696 687 1 18 400 289
12 3617 3684 -17 19 1182 1107 7 19 392 322
13 1488 1546 -12 0 2345 2338 3 20 729 773 -2
14 634 673 -3 1 2361 2430 -24 21 830 774 2 86 20 |
15 817 848 -2 2 2620 2800 8 22 772 620 5
16 309 474 -7 3 2527 2543 -5 23 831 887 0 0 5684 619
17 418 136 8 4 2082 2010 24 1 389 124
18 -428 189 -10 5 2689 2714 -8 6 14 1 2 -399 50
19 662 394 15 6 1893 1904 -3 3 1115 1101
20 968 951 1 7 291 287 1 0 92 69 0 4 137 9
21 196 196 0 8 -102 112 -2 1 79 132 -1 5 959 828
22 132 885 -4 9 795 738 9 2 2157 2190 -9 6 818 349
23 387 37 8 10 2282 2248 4 3 1239 12238 3 7 1751 828
24 625 517 5 11 618 751 .15 4 2103 2114 -2 8 772 592
25 1249 1170 5 12 1339 1302 7 5 908 933 -4 9 928 1078
26 -156 454 -8 13 2258 2323 -17 6 2811 2388 .21 10 40 340
27 12989 1110 11 14 -528 78 -19 7 -509 160 -23 11 735 803
15 816 815 0 8 2210 2288 .19 12 600 467
6 4 1 16 1588 1599 -1 9 922 845 9 13 983 545
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 24
14 -559 258 -11 18 946 992 -8 2 1593 1619 -8
15 1021 994 1 14 927 935 [} 3 3122 3152 -9 0 546 599
16 819 963 -7 15 920 945 -2 4 1906 1890 5 1 190 142
16 1407 1366 [ 5 1764 1742 6 2 1781 1726
8 22 1 17 1062 1082 -2 6 512 540 -3 3 2126 2142
18 "888 738 -19 7 1012 908 20 4 372 368
0 1671 1525 24 19 747 745 0 8 3000 2975 7 5 263 219
1 518 2486 11 20 1278 1210 6 9 2174 2185 -3 -6 304 164
2 659 637 1 21 565 507 2 10 706 560 15 7 1440 1408
3 -1086 119 -1 22 812 157 3 11 419 94 13 8 822 685
4 424 598 -9 23 1448 1379 7 12 1129 1124 0 g 203 371
5 1782 1747 5 24 438 715 -9 13 181 162 0 10 3398 3357
6 519 140 9 25 808 125 17 14 462 287 8 11 517 608
7 1226 1305 -7 26 759 689 2 15 1932 1891 8 12 2215 2306
8 405 246 3 16 1002 1111 -12 13 3006 2948
9 747 558 8 1 5 1 17 682 818 .10 14 1366 1244
10 -832 440 -19 18 317 305 Q 15 1886 50
11 448 13 6 0 2268 2294 -9 19 712 604 ) 16 528 414
12 370 3883 0 1 1851 18490 4 20 -117 306 -4 17 594 541
13 8535 657 9 2 3520 3528 -2 21 791 805 9 18 648 579
8 2120 2195 .28 22 1300 1225 4 19 1541 1515
6 24 1 4 552 564 -1 23 337 67 2 20 -237 648
5 3547 8511 10 24 -281 546 -10 21 330 175
0 1131 874 17 6 491 564 -10
1 419 535 -3 7 1587 1589 0 7 11 1 7 17 1
2 -385 149 -5 8 3185 3224 -11
3 -387 191 -5 9 621 605 2 0 -142 197 -8 0 268 382
4 -458 127 -7 10 416 404 1 1 1218 1282 .20 1 2264 2285
5 1290 11486 11 11 2165 2127 10 2 901 924 -4 2 373 191
6 524 837 -4 12 1718 1855 15 3 844 788 9 3 -567 45
7 292 219 1 13 1981 2001 -5 4 1644 1606 10 4 295 364
8 570 624 -2 14 451 317 7 5 2507 2524 -4 5 511 641
15 -142 348 -9 6 1458 1422 8 6 323 1283
i 1 1 18 550 449 5 7 287 270 1 7 112 8
17 1885 1788 16 8 2111 2093 4 8 1784 1800
0 6674 6696 -3 18 1857 18038 8 9 2691 2859 8 9 1438 1465
1 2782 2797 -5 19 3236 3213 4 10 2155 2110 11 10 2123 2068
2 2757 2751 2 20 188 138 0 11 2717 27538 -9 11 218 188
3 6286 659 -7 21 311 508 -8 12 451 195 11 12 785 422
4 444 322 15 22 655 459 9 13 2322 2391 -186 13 1085 1059
§ 1481 1449 4 28 494 631 -8 14 1261 1295 -5 14 9615 941
6 1484 1484 0 24 -665 166 -13 15 455 508 -2 15 771 897
7 1867 1842 8 25 657 468 5 16 1149 1240 -11 18 951 823
8 1189 1338 -40 286 297 804 0 17 582 714 -8 17 732 623
9 2211 2198 4 18 984 801 15 18 -132 288
10 4706 4764 .18 7 7 1 19 320 46 4 19 488 604
11 1744 1750 -1 20 1347 18738 -2
12 1717 1771 -13 0 183 67 4 21 694 3686 8 7 19 1
1% 2239 2382 .24 1 1892 1800 33 22 1520 1408 8
14 3012 3080 -17 2 928 803 29 23 -414 448 -9 0 1400 1459
15 1478 1429 8 3 306 501 -21 1 523 398
18 3521 3492 6 4 1630 1601 9 7T 13 1 2 .42 84
17 170 64 1 5 875 909 -7 3 1492 1802
18 814 808 0 6 1989 2029 -18 0 2105 2118 -4 4 583 620
19 1927 1831 15 7 -68 63 0 1 972 958 2 5 2292 2249
20 1099 968 12 8 468 345 10 2 2637 2603 10 6 1212 1133
21 1215 1114 10 9 3785 3835 -18 3 2861 308 -2 7 1363 1246
22 1266 1199 7 10 2368 2458 .25 4 2628 2612 4 8 728 657
23 1783 1805 -2 11 768 699 8 5 1972 1988 -4 9 98 53
24 975 766 10 12 3280 3282 g 6 2123 2227 -28 10 1068 929
25 -615 254 -11 13 6687 597 6 7 1010 1072 10 11 775 759
26 -457 463 -11 14 347 276 2 8 260 339 -3 12 412 115
15 2738 2738 0 9 993 998 0 13 -512 322
7 3 1 186 574 785 -11 10 1442 1589 -19 14 1572 1518
17 -502 850 .20 11 2126 2072 12 15 -390 345
0 2911 2978 .21 18 1717 1674 8 12 1187 1172 2 16 -541 417
1 5935 5918 3 19 -428 225 .10 13 140 282 -3 17 -620 412
2 3626 3581 13 20 -37¢ 298 -9 14 1234 1301 -9
3 2776 2761 5 21 1334 1289 4 15 1116 1250 -16 7 21 1
4 3045 3064 -8 22 1038 1085 -2 16 372 88 7
5 1543 1549 -2 23 905 624 11 17 -616 202 .20 0 140 44
8 3370 3451 .24 24 -253 14 -1 18 782 738 3 1 259 27
7 950 986 -8 25 796 508 9 19 1908 1760 20 2 403 2486
8 2943 2954 -3 ) 20 356 203 2 3 386 327
9 3419 3425 -1 7 9 1 21 388 688 -7 4 ~-341 169
10 2472 2500 -8 22 489 801 -8 5 1558 1410
11 2528 2495 9 0 4971 4940 [ 6 578 837
12 147 2717 -4 1 958 1000 -9 7T 15 1 7 700 501
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 25
8 1032 874 11 8 583 644 -8 0 1934 1967 -10 0 .67 20
9 1319 1008 25 g 636 496 16 1 2284 2283 0 1 452 481

10 589 441 5 10 1273 1260 2 2 2354 2895 -13 2 879 1002
11 575 440 4 11 112 138 0 3 2057 2047 3 3 1246 1252
12 788 644 ] 12 216 48 3 4 2453 2420 10 4 738 760
13 1158 1221 -4 13 1018 1009 0 5 245 210 1 5 -465 219
14 -752 438 -22 14 395 138 9 6 2028 2036 -2 6 1266 1289
15 1600 1507 16 T 2843 2931 -25 7 851 839
7T 2% 1 16 833 902 -8 8 2768 2887 22 8 -391 114
17 1594 1612 -2 9 1604 1636 -7 9 1079 1080
0 360 225 2 18 1074 10868 0 10 901 869 4 10 1324 1450
1 -241 98 -2 19 580 714 -7 11 1386 1404 -3 11 805 683
2 480 502 0 20 1436 1361 8 12 288 3876 -4 12 901 893
38 537 3387 4] 21 603 4866 8 13 642 583 5 13 -184 401
4 661 379 10 22 1598 1599 0 14 1507 1444 10 14 681 648
5 464 494 -1 23 1000 9238 4 15 810 428 -4 15 943 751
6 553 447 3 24 474 378 2 16 138 99 0 16 1035 909
T 1140 814 20 25 729 3874 9 17 551 304 10 17 -737 184
8 769 41 19 I8 770 732 2 18 1316 1218
9 331 511 -4 8 6 1 19 287 124 2 19 -392 367
20 585 T19 -6
8 0 1 0 2399 2364 12 21 913 629 11 8 18 1
1 3615 3607 2 22 -558 127 -8
0 4019 4094 -22 2 410 502 -11 23 266 785 -12 0 1903 1904
2 4158 4114 11 3 2896 2855 13 1 1421 1257
4 4054 4065 -3 4 215 138 3 8 12 1 2 524 754
6 478 28 31 5 814 833 -3 3 -89 263
8 4784 4898 -25 6 4145 4135 2 0 78 18 0 4 1144 1280
10 56 226 -4 7 1528 1512 3 1 -297 14 -8 5 779 798
12 1505 1580 -18 8 473 317 13 2 448 378 5 6 1061 1168
14 1199 1246 -7 9 1472 1492 -5 3 629 602 3 7 1631 1547
16 4083 3936 31 10 980 1088 -15 4 1943 1940 0 8 590 49
18 3414 3518 -21 11 1638 1646 -2 5 12038 1188 3 9 618 487
20 2409 2387 3 12 910 8869 3 8 12868 1280 5 10 1103 1098
22 -230 869 -8 18 -408 351 -21 7 1283 13865 -186 11 743 918
24 482 645 -5 14 727 679 4 8 2249 2182 17 12 1227 1267
26 -474 231 -7 15 1508 1433 8 g 1153 1051 16 13 -219 328
16 -201 2886 -8 10 -431 158 -15 14 445 475
8 2 1 17 1421 1416 0 11 1074 878 26 15 658 534
18 6847 688 -2 12 996 1047 -6 16 644 591
0 2303 2310 -2 19 -333 319 -9 13 1381 1278 8 17 336 110
1 -274 5 -12 20 -333 57 -4 14 818 802 1
2 1579 1609 -11 21 917 713 13 15 600 678 -5 8§ 20 1
3 2711 2761 -17 22 615 446 7 18 358 593 .11
4 337 209 11 23 451 776 -10 17 496 161 11 0 280 37
5 1964 2007 -15 24 124 112 o} 18 617 588 1 1 1258 1289
6 746 662 15 25 813 332 13 19 -257 158 -3 2 468 329
7 3986 4011 -8 20 1593 1298 22 3 -317 214
8 3090 3030 17 8 8 1 21 -572 294 -9 4 965 874
9 5217 5362 -30 22 -355 185 -3 5 576 440
10 -91 55 -1 0 1098 1079 4 8 -215 431
11 1687 1655 $ 1 17388 1777 -14 8 14 1 T 135 52
12 1834 1878 -11 2 809 827 -3 8 284 531
18 1371 13813 10 8 1759 1715 14 0 1387 1298 18 9 1777 1840
14 545 319 14 4 951 986 -7 1 32 131 -1 10 1142 9865
15 760 816 -5 5 1041 1057 -3 2 1788 1813 -6 11 404 377
18 784 802 -1 6 2625 2624 0 3 462 124 16 12 852 744
17 780 811 -2 7 1170 1141 4] 4 1626 1640 -3 13 6835 322
18 710 824 -8 8 554 3892 15 5 8654 3655 [ 14 895 827
19 525 365 8 9 544 488 5 8 58 819 -2
20 3380 209 4 10 365 434 -4 7 562 498 4 8 22 1
21 902 808 7 11 661 308 17 8 887 806 7
22 1062 843 17 12 2184 2174 -2 9 590 525 5 0 164 341
23 636 756 -6 13 2610 2647 -9 10 818 620 0 1 -93 387
24 507 1735 -7 14 328 222 4 11 381 0 8 2 421 190
25 -913 23 -21 15 648 274 22 12 545 238 14 3 1333 1293
26 764 419 10 16 489 375 4 13 986 814 17 4 -691 49
17 1819 1264 6 14 800 709 7 5 266 256
8 4 1 18 1089 918 15 15 569 508 3 6 698 289
19 2071 1958 17 16 947 743 17 7 551 227
0 487 358 18 20 -403 11 -8 17 -539 186 -15 8 -4486 23
1 3689 3693 -1 21 840 879 -2 18 628 127 11 9 1357 1288
2 437 434 0 22 249 144 0 19 890 567 12 10 575 593
3 5073 5012 13 23 -702 374 -17 20 452 871 -13 11 526 385
4 1125 1072 14 24 299 472 -3 21 -895 144 -19
5 3341 3249 27 8 24 1
6 2645 2709 .21 8 10 1 8 16 1
7 257 292 -2 0 139 441
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Tetra{pentafluorophenyl)octabromoporphinato Nickel(II) Page 28

1 342 162 2 18 1571 1542 5 8 1263 1250 2 12 638 659
2 466 222 5 14 419 458 -2 g -321 230 -13 13 480 215
3 881 417 22 15 -156 395 -11 10 262 258 0 14 732 5§71
4 702 631 3 16 1053 892 18 11 1071 1102 -4 15 -67 85
17 1085 1123 -4 12 856 611 23 16 831 770
9 101 18 681 572 5 13 -822 314 -12 17 -454 88
19 782 891 -7 14 877 881 0
0 1467 1463 1 20 775 1089 -22 15 1757 1806 -8 9 19 1
1 2244 2290 -16 21 407 433 0 16 909 868 3
2 3536 3526 2 22 6870 716 -1 17 515 18 12 0 -314 89
3 182 129 2 23 722 67 13 18 1312 1284 3 1 1928 1791
4 416 401 1 24 -4186 17 -4 19 678 3874 13 2 -104 407
5 1523 1506 5 20 -542 326 -12 3 1240 1222
6 1932 1985 -17 9 71 21 -441 107 -4 4 194 125
7 3598 3629 -8 22 752 409 8 5 1486 1387
8 -288 110 -10 0 246 164 4 6 12238 1281
9 904 879 1 2145 2115 9 9 13 1 7 572 2838
10 1422 1348 17 2 1191 1152 9 8 461 72
11 1919 19389 -5 3 1534 1519 4 0 520 344 13 9 485 353
12 424 488 -4 4 553 443 12 1 1272 1302 -5 10 1242 940
13 620 554 5 5 1369 1300 17 2 1249 1189 11 11 592 310
14 8221 3224 0 6 1102 1148 -10 8 2375 2338 9 . 12 582 381
15 1523 1515 1 7 3630 3662 -8 4 708 718 -1 13 575 878
18 677 423 16 8 1603 1538 18 5 1237 1231 1 14 743 684
17 1008 931 9 2014 2048 -9 8 887 953 -11 15 1249 1092
18 1307 1411 -12 10 2880 2932 -14 7 1258 1211 8
19 1027 1121 -8 11 1916 1921 -1 8 798 775 2 9 21 1
20 2348 2315 5 12 458 378 5 9 918 834 10
21 118 382 ~5 13 1619 1617 ] 10 769 941 -19 0 438 558
22 442 222 8 14 347 378 -1 11 1153 1064 12 1 490 [}
23 873 814 2 15 760 7086 4 12 604 783 -13 2 1686 1575
24 12038 1032 9 16 2227 2245 -3 13 798 739 3 -470 233
25 686 455 8 17 557 27 15 14 -206 420 -14 4 1314 1558
18 1103 953 14 15 739 6857 6 5 176 2
9 3 1 19 1073 978 8 18 2525 2328 37 6 426 507
20 1517 1574 -6 17 1044 834 18 T -421 40
0 2906 2919 -4 21 1575 1487 9 18 -576 364 -14 8 307 248
1 858 832 5 22 1025 1078 -2 19 -7183 271 -15 g 918 712
2 3345 3404 -17 23 -351 555 .10 20 682 768 -3 10 905 802
3 2312 2343 -10 24 -811 14 -15 21 454 770 -9 11 -415 11
4 1559 1564 -1
5 906 940 -7 9 9 1 9 15 1 9 23 1
8 915 909 1
7 548 474 8 0 717 855 9 0 374 608 -17 0 858 678
8 556 375 18 1 198 148 1 1 2597 2518 20 1 -589 188
9 2878 2855 5 2 932 919 2 2 1002 889 18 2 -125 253
10 2887 2887 -5 3 -178 12 -3 3 537 685 -11 3 850 824
11 1157 1244 -18 4 538 587 -5 4 -272 139 -6 4 -199 115
12 494 512 -1 5 1271 12386 7 5 398 155 9 5 -440 107
18 1214 1134 12 6 3010 3051 -11 6 503 560 -4 6 -567 515
14 -250 232 -8 7 2025 2014 2 7 789 653 11
15 535 574 -2 8 -253 3883 -15 8 876 982 -10 10 0 1
168 1585 1507 12 9 477 428 3 g 375 106 8
17 -182 73 -2 10 974 946 3 10 773 684 7 0 1800 1844
18 53 892 -22 11 553 522 2 11 500 366 7 2 1664 1640
19 -178 64 -1 12 1191 1088 15 12 582 3859 12 4 558 406
20 529 242 9 13 1721 1618 19 13 585 395 9 6 1167 1177
21 468 132 8 14 1398 1548 .24 14 603 618 0 8 2318 2409
22 -227 631 -18 15 536 694 .11 15 636 693 -3 10 383 257
23 1195 1225 -1 16 2554 2557 0 16 1421 1282 11 12 3188 3097
24 412 4 17 23 63 2 17 -474 411 -14 14 3693 3743
25 -413 259 -8 18 2196 2073 20 18 370 598 -6 16 4832 4858
16 1846 18383 1 19 1290 1175 7 18 -513 213
9 5 1 20 1163 1068 8 20 1092 1119
21 777 499 10 9 17 ] 22 348 294
0 1026 1084 -14 22 -411 320 -8 24 397 38
1 4148 4183 -10 23 -471 208 -6 0 528 354 10
2 901 897 0 1 2158 2171 -4 10 2 1
3 4222 4229 -1 9 11 1 2 775 915 -15
4 3480 3484 -1 3 309 38 6 0 283 375
5 387 354 2 0 1870 1903 -9 4 1483 1441 3 1 2223 2248
6 2066 21086 -12 1 614 541 8 5 2481 2413 15 2 2501 2499
7 1140 1275 -31 2 1017 890 21 8 558 128 18 3 8713 3741
8 1120 1193 -18 3 2735 2729 1 7 -338 264 -11 4 447 310
9 2860 2855 1 4 340 291 2 8 860 826 3 5 2925 2975
10 760 750 1 5 -316 308 .18 9 515 294 10 6 1562 1547
11 898 918 -2 8 2371 2350 5 10 757 891 -12 7 220 63
12 2097 20438 13 T 4495 4557 -13 11 1517 1399 17 8 2287 2299
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 27
9 2079 2107 -7 4 2083 2065 5 4 255 205 1 3 -273 414 -8
10 496 855 -15 5 -229 154 -7 5 858 891 -4 4 -598 351 -16
11 611 621 0 6 926 1047 -20 6 731 346 29 5 37 219 -1
12 1278 1271 ¢} 7 208 360 -7 7 -816 299 -13 6 -805 350 -25
13 -164 146 ~3 8 1288 1282 -8 8 527 241 14 7 -560 375 -14
14 255 547 -15 9 199 220 0 9 638 776 -12
15 2281 2186 9 10 404 306 5 10 232 471 10 11 1 1
16 546 719 -13 11 1937 1885 11 11 883 923 -8
17 340 413 -2 12 168 167 0 12 494 228 10 0 19859 2071 -37
18 382 386 0 13 -210 274 -7 13 470 623 -9 1 -248 28 -7
19 -405 346 -12 14 1155 1183 -3 14 9368 882 4 2 818 779 7
20 739 687 5 15 1268 1265 0 15 886 752 10 3 -196 254 -11
21 902 1022 -9 16 661 770 -8 16 573 205 9 4 269 389 -8
22 -457 407 -12 17 459 585 -8 17 318 138 2 5 1924 1931 -2
23 999 369 22 18 1167 1157 1 18 -431 273 -8 6 751 709 5
24 388 145 3 19 1214 1129 8 19 1004 740 11 7 197 14 4
20 -308 409 -7 8 793 670 16
10 4 1 21 -817 253 -4 10 16 1 9 1495 1545 -11
22 850 520 10 10 481 236 14
0 3384 3394 -2 23 663 588 2 0 446 584 -9 11 1227 1274 -8
1 2655 2703 -15 1 859 759 10 12 500 709 -18
2 370 417 -4 10 10 1 2 1191 959 32 . 13 2176 2228 -11
3 2233 2246 -4 . 3 637 415 15 14 1277 1294 -2
4 1654 1631 [} 0 522 498 2 4 410 287 5 15 454 300 6
5 1760 1698 18 1 262 210 2 5 828 175 5 16 637 712 -5
8 1468 1454 2 2 701 604 11 6 258 445 -8 17 1346 1355 -1
7 344 537 -17 3 297 262 1 7 3882 102 8 18 818 601 0
8 1205 1193 2 4 852 834 2 8 1675 1749 -13 19 -4€2 179 -10
9 1838 1875 -9 5 -297 113 -9 9 1066 943 13 20 1409 1343 7
10 1722 1742 -4 8 1639 1715 -18 10 137 289 -3 21 818 239 16
11 1432 1487 -1i1 7 1395 1390 1 11 471 278 8 22 2568 2489 8
12 1581 1563 3 8 1974 2002 -8 12 717 682 3 23 1127 909 11
13 -4486 137 -15 9 1894 1819 17 13 1308 12869 4
14 1777 1801 -4 10 943 828 14 14 696 921 -12 11 3 1
: 447 218 9 11 149 127 0 15 505 175 7
186 519 530 0] 12 1914 1976 .13 16 885 513 -3 0 2727 2748 -8
17 1037 1099 -8 13 839 757 7 17 606 384 [ 1 1574 1557 5
18 883 893 -2 14 -91 451 -12 2 198 80 3
19 1364 1414 -5 15 396 540 -7 10 18 1 3 -4786 52 -25
20 -442 72 -8 16 1302 1285 8 4 3272 3239 9
21 408 284 3 17 373 149 5 0 -192 29 -2 5 2081 2134 -18
22 407 7384 -9 18 484 4586 1 1 694 535 13 6 466 508 -1
28 -578 1 -8 18 527 38 8 2 662 711 -4 7 2243 2286 -12
24 -532 391 -10 20 661 97 11 3 1854 1955 -20 8 3298 3284 3
21 535 218 5 4 -322 62 -6 9 931 973 -8
10 6 1 22 473 264 3 5 177 46 1 10 -227 83 -4
6 -331 64 -6 11 855 403 -2
0 743 728 2 10 12 1 7 309 854 -18 12 2803 2598 1
.1 572 430 18 8 1005 1020 -1 13 702 810 -10
2 1992 1994 0 0 572 872 16 9 1107 1038 7 14 192 292 -3
3 520 362 15 1 771 756 1 10 -450 117 -8 15 1084 1114 -3
4 360 229 8 2 1089 1128 -7 11 933 1008 -4 16 190 140 0
5 1505 1455 13 3 -118 188 -4 12 252 250 0 17 -445 270 -13
6 2453 2481 -8 4 576 499 8 13 711 417 10 18 -375 166 -8
7 1187 1087 9 5 579 552 2 14 1008 717 14 19 522 328 7
8 2321 2360 -10 6 2446 2387 15 15 -528 36 -8 20 -274 118 -3
9 423 286 8 7 949 958 -1 21 -349 439 -8
10 4141 4150 -2 8 413 527 -7 10 20 1 22 -221 201 -2
11 887 954 -9 9 3827 123 (] 23 -107 811 -18
12 226 481 -12 10 484 633 -11 0 609 706 -7
13 1223 1279 -8 11 -554 142 .20 1 899 905 0 11 5 1 -
14 1451 1452 0 12 1703 1629 13 2 367 318 1
15 648 508 9 13 987 1021 -3 3 1235 1152 10 0 577 502 9
16 -199 204 -4 14 503 562 -8 4 842 240 2 1 335 439 -8
17 1113 1268 .17 15 8286 703 9 5 589 417 () 2 480 157 22
18 159 213 0 16 636 547 5 6 325 213 2 3 1121 1145 -5
19 418 639 -10 17 1427 1422 [o] 7 1172 1221 -4 4 822 487 19
20 1468 1810 18 18 649 11 12 8 -192 710 .20 5 673 751 -10
21 -501 367 -10 19 548 1790 -8 9 698 374 11 6 1279 1343 -14
22 608 498 3 20 919 859 10 10 -399 307 -8 7 2637 2642 -1
23 874 682 -7 21 573 587 0 11 1236 1227 0 8 933 843 13
12 .521 -8 9 588 296 22
10 8 1 10 14 1 10 928 954 -3
10 22 1 11 1140 11868 -4
0 10382 1055 4 0 2639 2628 3 12 -472 235 -19
T 2897 2727 -9 1 888 988 -13 0 481 5 7 13 2853 2923 -16
2 1300 1363 .15 2 1262 1190 12 1 685 672 0 14 1195 1357 -23
3 33 48 0 3 277 84 5 2 551 51 10 15 884 923 -8
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II) Page 28
16 887 822 5 16 1667 1661 0 7 242 382 -3 16 985 960

17 1538 1489 6 17 588 335 10 8 1620 1205 39 17 489 440
18 -188 354 -7 18 1955 1999 -4 9 768 449 12 18 936 837
19 41 421 -7 19 825 52 10 10 743 469 10 19 851 307
20 1153 1204 -4 20 125 382 -3 11 708 693 0 20 -82 127
21 531 349 4 12 892 287 12 21 -680 378
22 -435 435 -9 11 18 1 22 548 291
23 -422 84 -4 11 211
0 3809 383 -3 12 6 1
11 7 1 1 1823 1862 -9 0 276 41 2
2 421 493 -4 1 233 148 1 0 243 10
0 890 811 13 3 439 574 -10 2 372 519 -4 1 1357 1379
1 816 905 -14 4 337 210 5 $ 420 3833 2 2 922 999
2 1821 1818 0 5 217 61 3 4 481 2938 4 3 3952 3957
3 1607 1580 7 6 678 428 19 5 561 123 9 4 1272 1232
4 2278 2320 -12 7 2548 2544 0 6 807 767 -7 5 1191 1203
5 1692 1878 3 8 428 672 -17 T 345 494 -3 ¢ 1199 1182
6 2468 2524 -16 9 1708 1833 13 B 478 393 2 7 184 227
7 1224 1221 0 10 381 569 -11 8 1869 1830
8 1245 1198 9 11 288 327 -2 12 0 1 g -210 353
9 156 247 -2 12 825 754 [ 10 -449 118
10 851 823 2 13 500 49 13 0 2518 2563 -18 11 612 557
11 -117 201 -3 14 885 883 0 2 1336 1364 -6 12 1823 1832
12 755 1764 ] 15 723 807 -6 4 2520 2470 14 13 901 978
13 238 330 -3 16 611 44 12 6 2448 2514 -18 14 148 273
14 524 23 16 17 920 633 13 8 428 345 5 15 433 789
15 396 369 1 18 567 522 1 10 429 416 0 16 -341 227
16 1143 960 19 19 534 143 T 12 804 811 0 17 979 923
17 871 975 -9 14 2308 2308 4] 18 1663 1802
18 -115 210 -2 11 15 1 16 2408 2300 21 19 -642 308
19 -423 38 -8 18 820 962 -12 20 619 185
20 1552 1404 11 0 1652 1630 4 20 119 810 -10 21 -340 71
21 -725 144 -13 1 -254 85 -4 22 1359 1173 11 22 1180 1214
22 -609 112 -8 2 -381 68 -9
8 -442 487 .27 12 2 1 12 8 1
11 9 1 4 1802 1774 5
5 71 80 0 0 428 420 0 0 250 1886
0 577 560 1 6 1231 1178 7 1 1340 1372 -7 1 1428 1456
1 1534 1525 2 7 613 458 10 2 1387 1374 3 2 1274 1187
2 749 728 2 8 1646 1457 32 3 3114 3100 3 3 2033 2079
3 1445 1414 7 9 59 411 10 4 2872 2845 7 4 1090 11886
4 1975 1922 13 10 522 408 [ 5 3663 3704 -10 5 1519 1459
5 2083 2112 -7 11 -331 252 -9 g 1792 1811 -4 6 1949 1916
6 1744 1749 -1 12 1005 903 9 7 4084 4091 -1 T 444 334
7 1627 1647 -4 13 -316 317 -10 8 1007 957 7 8§ 6879 645
8 691 565 12 14 848 821 1 9 -484 36 -18 9 -349 76
9 539 598 -5 15 327 500 -4 10 830 767 7 10 381 247
10 962 1131 -23 16 860 42 21 11 863 956 -11 11 777 773
11 759 604 14 17 112 192 0 12 220 85 3 12 857 1755
12 623 773 -13 13 1469 1443 4 13 1335 1349
13 466 222 10 11 17 1 14 1110 1007 12 14 734 651
14 B85 811 8 15 -542 337 -22 15 516 597
15 838 824 1 0 298 164 3 186 181 768 1 186 902 807
18 661 687 -1 1 301 302 0 17 790 739 3 17 184 238
17 1021 1027 0 2 315 231 2 18 691 @615 4 18 404 4
18 -443 314 -13 3 1636 1655 -3 19 653 126 18 18 621 618
19 88 111 0 4 880 799 8 20 774 1032 -12 20 540 579
20 -605 79 -9 5 1082 987 5 21 3839 548 -4 21 1013 782
21 710 272 10 6 -2381 -3 22 652 198 9
7 886 3807 2 12 10 1
11 11 1 8 -558 3 -18 12 4 1
9 2084 19868 21 0 1359 1385
0 849 366 24 10 804 871 3 0 556 528 3 1 384 285
1 10530 10865 -2 11 504 351 4 1 .212 47 -4 2 469 347
2 594 468 11 12 -226 230 -3 2 496 314 14 3 2037 2087
3 837 801 7 12 962 974 0 3 3029 2975 15 4 -539 255
4 491 473 1 14 1000 834 9 4 1942 1914 7 5 -96 243
5§ 528 411 8 15 388 221 2 5 1178 1245 -14 6 1863 1838
6 402 548 -9 6 871 746 17 7 853 953
7 3094 3143 -12 11 19 1 7 2246 2289 -11 8 -287 391
8 1263 1218 8 8 716 615 10 g 598 589
9 391 10 11 0 680 582 7 9 1155 1263 -18 10 583 469
10 2563 2572 -2 1 6878 585 6 10 1685 1845 8 11 487 84
11 518 509 0 2 759 733 2 11 1003 S15 11 12 332 218
12 769 678 8 3 641 4086 13 12 1752 1678 15 13 -308 255
13 2185 2100 16 4 670 670 0 13 278 357 -3 14 779
14 328 64 5 5 114 216 -1 14 2579 2642 -13 15 -414 301
15 779 828 -3 8 -400 175 -7 15 1068 1081 -1 16 679 715
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Tetra{pentafluorophenyl)octabromoporphinato Nickel (1)
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Tetra(pentafluorophenyl)octabromoporphinato Nickel(II}) Page 30
2 1345 1313 8 17 -348 401 -8 8 -192 340 -8 13 581 423
4 1260 1107 27 18 1600 1410 15 9 619 551 2 14 -86 165
6 313 233 3 19 561 637 -2 10 850 529 5 15 955 888
8 1320 1327 -1 11 542 546 0 16 882 833

10 1668 1731 -12 14 8 1 12 492 191 6 17 1194 815
12 1090 1087 2 - 18 -571 93 -10 18 687 388
14 635 839 -16 0 611 770 -16 14 944 773 8 19 476 182
16 1314 1267 5 1 745 557 18
18 587 85 9 2 452 57 15 14 16 1} 15 5 1
20 1138 1020 6 3 398 331 3
4 272 456 -9 0 3883 425 -2 0 373 186
14 2 1 5 1743 1659 17 1 303 283 0 1 1385 1365
6 451 3821 [ 2 814 1785 4 2 452 306
0 757 707 8 7 1292 1305 -2 3 869 614 20 3 1297 1130
1 2488 2528 -11 8 704 572 11 4 1204 881 25 4 -804 243
2 1824 1828 0 9 1015 1017 0 5 -294 433 -10 5 628 605
3 477 343 9 10 -127 282 -5 6 -471 84 -8 8 1343 1296
4 -352 398 -22 11 381 127 [ 7 226 281 -1 7 541 418
5 980 950 1 12 492 535 -2 8 774 130 20 8 851 910
6 1163 1071 15 13 897 889 2 g 411 534 -3 9 241 442
7 293 389 -4 14 810 643 12 10 1396 1318 [ 10 251 332
8 368 318 2 15 683 325 12 11 1202 1052 10 11 -465 495
9 527 422 8 16 -649 153 -14 12 621 18 11 12 -153 386
10 549 425 8 17 93 310 -2 13 -290 476
11 338 397 -2 18 774 215 15 14 18 1 14 -137 143
12 900 938 -4 19 1276 1141 8 15 -530 342
13 1018 901 12 0 722 563 7 18 1171 1040
14 3873 783 8 14 10 1 1 -269 91 -2 17 302 402
15 -390 158 -9 2 -299 3 -3 18 852 602
16 -207 369 -8 0 2054 2014 9 3 1270 1302 -2
17 854 569 3 1 1365 1317 8 4 424 586 -5 15 71
18 472 91 8 2 1227 1164 9 5 657 508 (]
19 847 463 5 $ 1714 1681 10 8 -293 315 -6 0 95 237
20 788 222 14 4 2417 24086 2 7 801 849 -2 1 752 788
5 1648 1646 0 8 -541 446 -15 2 934 887
14 4 1 6 3535 536 0 3 -227 49
7 432 583 -10 14 20 1 4 604 638
0 491 451 3 8 106 86 0 5 1209 1231
1 707 613 10 9 743 740 0 0 -463 138 -7 8 215 351
2 247 321 -3 10 1029 996 3 7 798 874
3 405 480 -5 11 278 253 0 15 1 1 § 478 516
4 1287 1254 2 12 607 338 13 9 -508 268
5 -38% 217 .15 i3 7641 3898 18 0 1635 1661 -5 10 373 0
6 1062 1043 2 14 861 413 9 1 553 718 -18 11 849 632
7 874 7038 -2 15 875 910 -1 2 376 299 4 12 675 660
8 6803 645 -3 18 470 207 5 3 652 879 -2 13 273 424
9 2040 2038 0 17 -419 175 -8 4 2557 2575 -4 14 707 662
10 891 755 14 5 163 412 -10 15 411 22
11 550 575 ~1 14 12 1 6 556 672 -9 16 871 568
12 536 222 15 7 1490 1432 10 17 571 369
13 400 529 -6 0 1149 1103 6 8 933 868 7 18 702 36
14 952 991 -3 1 859 709 15 9 1406 14186 -1
15 565 794 -15 2 -366 358 -16 10 560 548 0 15 9 1
16 807 691 8 3 136 [ 0 11 1274 1268 0 )
17 608 885 -138 4 328 279 1 12 828 634 16 0 2078 1988
18 481 679 -6 5 965 837 14 13 157 375 -8 1 714 608
19 1551 1360 14 6 527 1259 13 14 1298 1228 8 2 T47 753
20 936 821 5 7 270 71 4 15 -181 3871 -8 8 1260 1222
8 474 315 7 16 815 838 -19 4 304 557
14 6 1 9 1731 1711 3 17 1147 935 13 5 1818 1751
10 552 266 12 18 994 918 3 86 272 78
0 1834 1872 -9 11 1558 1478 11 19 -195 368 -4 7 580 623
1 883 844 5 12 893 341 24 8 269 181
2 295 438 -8 13 1788 1763 2 15 $ 1 g9 369 216
3 306 677 -28 14 1491 1407 7 10 337 4
4 753 6486 11 1§ -511 30 -7 0 781 718 7 11 574 680
5 1629 1647 -3 16 -786¢ 292 -19 1 1523 1467 11 12 663 772
6 480 371 6 2 243 491 .13 13 620 553
7 1910 1948 -8 14 14 1 $ 2013 1980 7 14 756 5
8 1188 1244 -8 4 1684 1647 7 15 -632 219
9 575 602 -2 0 928 873 5 5 893 850 5 18 440 108
10 1312 1297 2 1 914 838 8 6 116 314 -8 17 -462 7
11 1289 1238 0 2 843 909 -6 7 1208 1208 0
12 148 169 0 3 215 39 2 8 1078 1168 .12 15 11 1
13 -288 175 -6 4 333 185 4 9 1415 1339 12
14 -233 254 -6 5 -329 70 -6 10 527 628 -7 0 1081 885
15 -262 389 -10 6 387 176 7 11 718 1790 -6 1 819 612
16 -357 35 -4 7 -227 74 -3 12 -158 341 -7 2 718 534
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Appendix 6. Supplimentary Material for
the X-ray Crystal Structure Determination of CuTFPPBrg.

Figure A6.1. ORTEP diagram for CaTFPPBrg (50% probability ellipsoids) and
numbering scheme for macrocycle.
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Table A6.1. Crystal and Intensity Collection Data for CiTFPPBrg.

Formula: CuCy4BrgF2oN4* }45 CHCly Formula Weight: 1709.72
Crystal Color: dark purple Habit: irregular plate
Crystal Size: 0.11 x 0.41 x 0.40 mm

Crystal System: monoclinic Space Group: C2/c
a=18.0994) A o =90
b=22.326(4) A B =92.31

c =24.303(5) A y=120

V =9814(3) A3 Z=8

D= 232gcm?3

MoKo Radiation A=0.71073 A

i = 7.07 mm-! T=294K
Enraf-Nonius Cad-4 diffractometer o scan

range for data collection: 1-25
th =21,k =26,1=0-28
Number of reflections measured: 18304
Number of independent reflections: 8610
R =0.047 on F for 3625 reflections with F2 > 3c(F2 )
wR = 0.007 on F2 for 8610 reflections
Final goodness of fit: 1.18 for 570 parameters and 8610 reflections
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Table A6.2. Final Refined Heavy Atom Parameters x 104 for CuTFPPBrg.

z,y,z and U,o® x 104

Atom T Y z Ueg or B

Cu  3220(.5) 995(.4) 9755(.4) 306(3)
Brl  2998(.5) 3559(.4) 9321(.4) 512(3)
Br2  4340(.5) 3356(.4) 10352(.4) 492(3)
Br3  6255(.5) 938(.4) 10623(.5) 563(3)
Br4  5418(.5) —362(.4) 11029(.5) 572(3)
Br5  1968(.6) —673(.5) 11292(.4) 584(3)
Bré  812(.5) —681

1N
~—

(.

(.

(.5) 10131(.5) 597(3)
B:r7  1632(.6)  175(.4) 7758(.4) 554(3)
Br8  2168(.5) 1617(.4) 7511(.4) 484(3)
N1 3590(3) 1809(3) 9617(3)  2.6(1)«
N2 4008(3)  879(3) 10332(3)  2.3(1)+
N3 2752(3)  241(3)  9979(3)  2.3(1)*
N4 2532(3) 1045(3) 9109(3)  2.2(1)«
Cl  3202(4) 2227(3)  9308(4)  2.7(2)+
C2  3422(4) 2813(3)  9514(3)  2.4(2)+
C3  3952(4) 2742(3)  9892(4)  2.5(2)*
C4  4093(4) 2106(3)  9959(4)  2.7(2)*
C5  4672(4) 1815(3) 10240(4)  3.0(2)*

C6  4662(4) 1201(3) 10350(3)  2.5(2)#



Atom

C7

161

C9

C10
C11
C12
C13
Cil4
Ci15
Cie6
C17
Ci18
C19
C20
C21
C22
C23
C24

C25

T

5230(4)
4911(4)
4128(4)
3550(4)
2858(4)
2211(4)
1761(4)
2097(4)
1877(4)
2147(4)
2000(4)
2220(4)
2540(4)
2775(4)
5346(5)
5779(5)
6443(6)
6668(6)

6231(6)

811(3)
301(3)
349(3)
~18(3)
—26(3)
—350(3)
—335(3)
15(3)
108(3)
570(3)
703(3)
1255(3)
1495(3)
2084(3)
2163(4)
2435(4)
2705(4)
2694(5)

2456(5)

282

4

10593(4)
10751(4)
10608(4)
10767(4)
10492(3)
10619(4)
10158(4)
9754(3)
9205(4)
8881(4)
8309(4)
8206(4)
8712(3)
8840(4)
10436(4)
10039(5)
10198(6)
10760(7)

11140(6)

Ugor B

3.1(2) *
2.9(2) *
2.7(2) *
2.5(2) *
2.5(2) *
2.8(2) *
2.7(2) *
2.2(2) *
2.4(2) *
2.5(2) *
2.4(2) *
2.8(2) *
2.3(2) *
2.4(2) *
3.0(2) *
504(30)

662(44)

810(52)

667(39)
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Atom z y z Uegor B

C26  5570(5)  2181(4) 10985(5) 500(30)
F22  5579(3)  2440(3) 9517(3) 726(19)
F23  6862(3) 2958(3) 9836(3) 1179(27)
F24  7321(3)  2943(3) 10912(3) 1283(29)
F25  6464(3)  2448(3) 11664(3) 1015(22)
F26  5179(3)  1928(3) 11364(2) 679(21)
C31  3694(4) —403(4) 11261(4) 2.6(2) x
C32  3758(5) —1012(4) 11246(5) 481(29)
C33  3914(6) ~—1349(5) 11716(6) 709(42)
C34  3983(7) —1076(6) 12206(6) 769(42)
C35  3900(7) —473(6) 12242(5) 823(50)
C36  3753(6) —149(4) 11778(5) 638(37)
F32  3714(4) —1289(2) 10758(3) 902(25)
F33  3985(4) —1934(3) 11692(3) 1248(30)
F34  4117(4) —1390(3) 12668(3) 1223(25)
F35  3936(5) —193(3) 12729(3) 1558(44)
F36  3673(4) = 447(3) 11812(3) 1071(29)
C4l  1314(4) —307(4) 8957(4)  2.5(2)

C42  1473(5) —908(4) 8865(4) 419(26)



Atom

C43
C44
C45
C46
F42
F43
F44
F45
F'46
Cs51
Cs2
C53
Cb54
Cs5
C56
F52
F53
Fs54

F55

952(7)
251(6)
86(6)
608(5)
2155(3)
1134(3)
—~241(4)
—602(3)
423(3)
2588(5)
3097(5)
2946(6)
2215(7)
1679(5)
1872(5)
3808(3)
3458(4)
2042(4)

971(3)
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~1295(4)
—1088(5)

—508(5)

—134(4)
~1113(2)
—1871(2)
—~1477(3)

—316(3)

446(2)
2566(3)
2820(4)
3255(4)
3428(4)
3177(4)
2751(4)
2635(2)
3525(3)
3844(3)

3345(2)

8659(4)
8525(5)
8589(5)
8812(4)
8993(2)
8587(3)
8318(3)
8466(3)
8893(2)
8425(4)
8120(4)
7739(4)
7650(5)
7952(5)
8344(4)
8177(2)
7457(3)
7271(3)

7862(3)

Uegor B

624(39)
786(39)
719(37)
526(29)
633(17)
974(25)
1414(27)
1287(30)
690(17)
2.3(2) *
410(27)
575(33)
614(38)
508(32)
421(28)
649(17)
1012(23)
1082(25)

911(20)
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Atom T y z Ueggor B

F56  1330(3) 2526(2) 8635(3) 705(18)

CS -~ 0  1918(7) 7500  1069(63)
CIS 36(2) 1500(2) 6912(2) 1397(15)
HS 429 2164 7528 10.2  *

* Ueg = § 55 5, Uss(ara5)(@ - 35)]

* Isotropic displacement parameter, B



Distance(A)
Cu -N1  1.969(6)
Cu -N2  1.977(6)
Cu -N3. 1.971(6)
Cu -N4  1.968(6)
Brl —-C2  1.884(7)
Br2 -C3  1.887(8)
Br3 —-C7  1.874(8)
Br4 -C8  1.857(8)
Br5 —-C12  1.856(8)
Br6 —C13  1.882(8)
Br7 —-C17  1.885(8)
Brs8 —-C18  1.870(8)
N1 -C1  1.373(10)
N1 -C4  1.378(10)
N2 —C6  1.384(10)
N2 -C9  1.372(10)
N3 -Cl11  1.390(10)
N3 —Cl14 1.381(9)
N4 -C16 1.373(10)
N4 —C19  1.392(10)
C1 -C2  1.452(11)
C1 -C20 1.387(11)
C2 -C3 1.310(11)
C3 -C4  1.450(11)
C4 -C5  1.390(11)
C5 -C6  1.398(11)
C5 -C21  1.507(12)
C6 -C7  1.453(11)
C7 -C8  1.340(11)
C8 -C9  1.449(11)
Co -C10 1.395(11)
C10-C11  1.395(11)
C10-C31 1.490(11)
Cl1-Cl2  1.423(11)
C12-C13  1.359(11)
C13-Cl4 1.413(11)
C14-C15 1.393(11)
C15-C16  1.397(11)
C15-C4l  1.486(11)
C16 -C17  1.436(11)
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Table A6.3. Complete Distances and Angles for CiTFPPBrs3.

Distance(A)
C17 -C18  1.323(11)
C18 -C19  1.442(11)
C19 -C20  1.413(11)
C20 -C51  1.503(11)
C21 -C22  1.405(13)
C21 -C26 1.379(13)
C22 -C23  1.386(15)
C22 -F22  1.305(12)
C23 -C24 1.411(18)
C23 -F23  1.313(13)
C24 -C25 1.349(18)
C24 -F24  1.344(15)
C25-C26  1.382(15)
C25 -F25  1.325(13)
C26 -F26  1.311(11)
C31-C32 1.366(13)
C31-C36 1.375(13)
C32-C33  1.386(15)
C32-F32  1.338(11)
C33 -C34  1.340(17)
C33 -F33  1.313(14)
C34 -C35 1.357(18)
C34 -F34  1.339(14)
C35 -C36  1.362(16)
C35 -F35 1.339(15)
C36 -F36  1.341(12)
C41 -C42  1.392(12)
C41 -C46  1.367(12)
C42 -C43  1.359(14)
C42 -F42  1.342(10)
C43 -C44  1.377(16)
C43 -F43  1.340(12)
C44 -C45  1.339(16)
C44 -F44  1.328(14)
C45 -C46  1.357(15)
C45 -F45  1.339(13)
C46 -F46  1.355(11)
C51 -C52  1.332(12)
C51 -C56  1.366(12)
C52-C53  1.362(14)



C52 -F52
C53 -Cb4
C53 -F53
Cb54 -C55
C54 -F54
C55 -C56
C55 -F55
C56 -F56
CS -CIS
CS -HS

Distance(A)

1.354(10)
1.386(15)
1.319(12)
1.360(15)
1.336(13)
1.380(14)
1.345(12)
1.332(11)
1.710(17)
0.950
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Angle(°®)
N1 -Cu -N2 90.1(2)
N1 -Cu -N3  171.0(2)
N1 -Cu -N4 91.2(2)
N2 -Cu -N3 89.9(2)
N2 -Cu -N4  171.5(2)
N3 -Cu -N4 90.2(2)
C4 -N1 -C1  108.2(6)
C9 -N2 -C6  108.3(6)
C14 -N3 -C11 106.6(6)
C19 -N4 -C16 107.3(6)
C2 -Ci1 -N1  107.3(6)
C20 -C1 -N1  123.2(7)
C20-C1 -C2  128.8(7)
C3 ~C2 -C1  108.3(7)
C4 -C3 -C2  108.6(7)
C3 -C4 -N1  107.2(6)
C5 ~C4 -N1  122.6(7)
Cs -Cs -C3  129.7(7)
C6 -C3 -C4  122.5(7)
C21-C5 -C4  119.9(7)
C21-C5 -Cé6  117.6(7)
Cs -C6 -N2  121.4(7)
Cr -C6 -N2  107.0(6)
C7 -C6 -C5  130.5(7)
C8 -C7 -C6  108.5(7)
C9 -C8 -CT  107.4(7)
C8 -C9 -N2  108.3(6)
C10-C9 -N2  122.4(7)
C10-C9 -C8  128.8(7)
C11-C10-C9  122.8(7)
C31-C10 ~C9  117.0(7)
C31-C10 -C11  120.2(7)
C10 -C11 -N3  121.0(7)
C12 -C11 -N3  109.1(6)
C12 -C11 -C10 129.3(7)
C13 -C12 -C11  106.3(7)
C14 -C13 -C12  109.1(7)
C13-C14 -N3  108.3(6)
C15 -C14 -N3  122.2(7)
C15 -C14 -C13  129.4(7)



Angle(°)

C16 -C15 -C14
C41 -C15 ~-C14
C41 -C15 -C16
C15 -C16 -N4

C17 -C16 -N4

C17 -C16 -C15
C18 -C17 -C16
C19 -C18 -C17
C18 -C19 -N4

C20 ~-C19 -N4

- C20 -C19 -C18
C19 -C20 -C1

C51 ~-C20 -C1

C51 ~-C20 -C19
C22 -C21 -Cs5

C26 -C21 -C5

C26 -C21 -C22
C23 -C22 -C21
¥22 -C22 -C21
F22 -C22 -C23
C24 -C23 -C22
Fz3 -C23 -C22
F23 -C23 -C24
C25 -C24 -C23
F24 -C24 -C23
F24 -C24 -C25
C26 -C25 -C24
F25 -C25 -C24
F25 -C25 -C26
C25 -C26 -C21
F26 -C26 -C21
F26 -C26 -C25
C32 -C31 -C10
C36 -C31 -C10
C36 -C31 -C32
C33 -C32 -C31
F32 -C32 -C31
F32 -C32 -C33
C34 -C33 -C32
F33 -C33 -C32

123.8(7)
117.3(7)
118.8(7)
121.8(7)
107.6(6)
130.0(7)
109.3(7)
107.3(7)
107.9(6)
122.1(7)
129.7(7)
123.1(7)
119.3(7)
117.4(7)
118.2(8)
121.5(8)
120.1(9)
119.9(9)
122.0(9)
118.1(9)
118.5(11)
121.2(10)
120.3(10)
120.9(12)
118.4(11)
120.7(11)
120.9(11)
119.3(11)
119.6(10)
119.6(9)
121.4(9)
119.0(9)
124.5(8)
119.9(8)
115.5(8)
122.3(9)
118.7(8)
118.8(9)
119.6(11)
121.4(10)
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Angle(®)

F33 -C33 ~-C34
C35 -C34 -C33
F34 -C34 -C33
F34 -C34 -C35
C36 -C35 -C34
F35 -C35 -C34
F35 -C35 -C36
C35 -C36 ~C31
F36 -C36 -C31
F36 -C36 -C35
C42 -C41 -C15
C46 -C41 -C15
C46 -C41 -C42
C43 -C42 -C41
F42 -C42 -C41
F'42 -C42 -C43
C44 -C43 -C42
F'43 -C43 -C42
F'43 —-C43 -C44
C45 -C44 -C43
F44 -C44 -C43
K44 ~-C44 -C45
C46 —-C45 -C44
K45 -C45 -C44
F45 -C45 -C46
C45 -C46 -C41
F46 —C46 —-C41
F46 —C46 -C45
C52 -C51 -C20
Cs56 -Cs51 -C20
C56 —-C51 -C52
C53 -C52 -C51
F52 -C52 -C51
F52 -C52 -C53
C54 -C53 -C52
F53 -C53 -C52
F53 -C53 -C54
C55 -C54 -C53
F54 -C54 -C53
F54 -C54 -C55

119.0(11)
120.2(12)
121.0(11)
118.8(11)
119.5(11)
121.3(11)
119.2(11)
122.9(10)
117.7(9)
119.4(10)
121.6(7)
123.2(8)
115.2(8)
121.8(8)
119.0(7)
119.1(8)
119.5(10)
119.2(9)
121.3(9)
120.3(11)
117.9(10)
121.8(11)
119.0(11)
119.7(10)
121.2(10)
124.0(9)
117.7(8)
118.3(9)
122.4(8)
120.1(7)"
117.6(8)
123.9(9)
119.3(8)
116.8(8)
117.9(10)
123.6(9)
118.6(9)
119.9(10)
119.8(10)
120.3(10)
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Angle(°)

C56 ~C55 -C54  119.3(9)
F55 -C55 -C54  119.6(9)
F55 -C55 -C56  121.1(9)
C55 ~C56 -C51  121.4(9)
F56 ~C56 ~C51  121.6(8)
F56 —-C56 ~C55  117.0(8)
CIS -CS -ClIS' 113.8(9)
CIS -CS -HS  108.4

CIS -CS -HS' 108.4

HS -CS -HS' 109.5
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Table A6.4. Observed and Calculated Structure Factors for CuTFPPBrg. The colmuns

L F2, —F2 . . .
contain, in order, £, 10Fp;, 10F4 and 10 —i”!—-i—“llﬁ . A minus sign preceeding Fp,
c
obs
indicates that F2,_is negative,

Tetra(pentafluorophenyl)octabromoporphinato Copper {11} Page

1
3 4886 565 -2 6 -479 389 -12 12 372 57 4

2 7 500 408 2 18 552 285 7
1 8 759 298 16 14 -198 6 -1
4 9 750 670 3 15 -578 263 -11
0 10 868 337 19

o
o0
w2
-3
»
N

[

1
2
3 368 120 4 -18 § 1
4 711 104 17 -19 1 1 -1 11 1
5 98 488 -7 1 521 406 4
6 -3985 24 -6 1 353 11 ] 1 858 497 16 2 113 374 -4
7 570 418 4 2 546 452 3 2 -403 127 -5 3 787 136 23
3 468 371 3 3 -690 862 -15 4 467 425 1
-21 S 1 4 760 550 10 4 -612 200 -18 5 844 888 -2
§ 140 428 -8 5 -301 383 -7 6 650 728 -3
1 -464 117 -7 8 1333 1254 1 6 540 3680 5 7 398 326 1
2 3828 68 3 7 529 249 8 7 401 239 3 8 893 808 4
3 290 154 2 8 1069 969 1 9 T26 243 16
4 225 48 1 9 -498 343 .12 -18 0 1 10 590 510 2
5 448 480 0 10 1008 1090 -5 11 525 98 8
6 722 358 12 11 -303 45 -3 2 811 840 -2 12 897 50 25
12 483 22 7 4 651 9062 -16 18 372 224 2
-21 5 1 13 541 79 9 6 471 308 5 14 263 2 2
14 388 149 4 8 -640 193 -17
1 551 57 9 10 574 193 11 -18 10 1
2 822 493 4 -19 3 1 12 839 87 14
S 844 217 22 14 254 443 -4 1 -653 66 -15
4 568 361 [ 1 820 1223 24 16 401 45 4 2 1136 1182 -2
2 574 41 13 3 142 241 -1
-20 o 1 3 508 280 7 -18 2 1 4 1061 998 4
4 676 491 8 5 -246 302 -5
2 1563 1503 [ 5 457 159 7 1 587 735 -8 6 1087 995 8
4 1528 1499 2 8 889 717 10 2 678 3717 13 7 518 524 0
8 294 794 -18 7 694 794 -5 3 -45 218 -2 8 585 509 2
8 -91 183 -1 8 363 198 3 4 759 835 -5 9 605 424 8
10 573 817 -1 9 1290 964 25 5 208 171 0 10 386 159 4
10 -598 1338 -12 8 1183 1384 -19 11 837 732 5
-20 2 1 11 -63 258 -2 7 707 254 17 12 -592 388 -~14
12 396 108 4 8 712 711 0
1 1190 1139 4 13 602 20 11 9 854 608 14 -18 12 1
2 948 898 3 14 633 310 9 10 -526 339 -14
3 744 770 -1 11 909 1001 -6 1 855 539 15
4 622 730 -5 -19 5 1 12 -236 118 -2 2 -204 222 -4
5 427 ] 18 597 258 9 3 647 7 14
8 -394 120 -8 1 548 330 [ 14 3i1 270 0 4 685 818 -7
7 509 20 9 2 -409 29 -6 15 893 232 13 5 199 648 -12
8 741 288 18 3 -510 156 -10 16 -374 241 -5 6 689 287 13
9 407 229 3 4 1245 1101 12 7 611 231 10
10 -447 485 -14 5 -351 213 -6 -18 4 1 8 -414 310 -8
11 344 583 -6 6 662 923 -14 9 346 389 0
7 236 12 2 1 477 440 1
-20 4 1 8 894 982 -5 2 435 179 8 -18 14 1
9 522 347 5 3 1051 787 20
1 908 586 16 10 229 89 1 4 873 718 10 1 952 974 -1
2 -527 565 -20 11 -589 280 -14 5 982 1013 -2 2 310 488 -4
3 372 261 2 12 -288 192 -3 6 623 329 11 3 103 133 0
4 705 564 8 13 -420 54 -5 7 427 711 -12 4 659 460 7
5 359 3 4 8 549 154 10 5 -279 377 -6
& -117 32 0 -19 7 1 9 1037 1045 0
T -442 414 -12 10 -692 9 -17 -17 1 1
8 379 7 4 1 -380 181 -6 11 -828 279 -28
9 669 5 14 2 276 73 2 12 613 418 8 1 830 374 26
10 -175 320 -4 3 -228 70 -2 13 -364 158 -5 2 417 229 5
4 648 544 4 14 407 344 1 3 814 240 14
-20 6 1 5 -887 211 -29 15 858 404 17 4 703 907 -14
6 507 57 9 16 350 141 3 5 523 233 9
1l 815 587 11 7 597 783 -7 6 1244 1272 -2
2 948 825 7 8 680 853 -8 -18 6 1 7 -256 528 .14
3 289 52 2 9 928 690 12 8 1052 1079 -2
4 43 207 5 10 761 788 -1 1 221 279 -1 9 1349 1407 -6
5 -688 253 -18 11 1163 794 22 2 1165 1019 12 10 1008 785 15
6 467 438 0 12 315 234 1 8 212 550 -10 11 927 554 21
7 510 32 8 4 915 800 7 12 530 365 5
8§ 718 482 9 -19 g 1 5 -655 167 -17 13 807 581 12
9 1090 433 32 6 427 616 -7 14 696 5 17
1 742 363 14 7 -197 207 -3 15 320 573 -7
-20 8 1 2 878 808 4 8 674 628 2 16 -449 300 -9
3 514 115 8 9 -501 184 -10 17 733 827 -4
1 491 238 8 4 -350 877 -15 10 469 191 [ 18 204 631 -10
2 713 633 3 5 598 544 1 11 210 160 0
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II) Page 2
-17 s 1 -17 11 1 1 B23 728 7 15 1098 509 28
2 2316 2440 -22 16 570 396 4
1 13815 1318 0 1 388 15 5 38 704 6586 3
2 741 457 15 2 1370 1422 -5 4 1018 1020 0 -16 12 1
3 390 seé8 0 3 6086 22 14 5 1160 1013 14
4 318 55 4 4 1048 10086 3 6 661 758 -6 1 610 643 -1
5 503 480 0 5 787 448 13 7 1168 1010 15 2 1209 1132 [¢]
6 641 551 4 6 530 589 -2 8 1142 1077 ] 3 91 459 -8
7 -851 447 -18 7 -385 18 -5 9 374 17 8 4 692 506 8
8 436 128 7 8 400 393 0 10 875 927 -3 5 418 580 -5
9 14312 13338 8 9 408 185 4 11 -393 288 -9 8 409 421 0
10 870 979 -7 10 -624 79 -12 12 948 870 5 7 1719 1444 30
11 953 778 11 11 -344 156 -4 18 -109 41 0 8 1106 1271 -13
12 1015 717 18 12 -453 203 -7 14 -741 107 -19 9 1046 922 7
13 811 482 15 13 47 283 -2 15 1092 1099 0 10 -529 89 -8
14 648 622 1 16 -6381 73 -12 11 810 573 1
15 1198 768 27 -17 18 1 17 465 3038 3 12 870 657 0
16 859 481 15 18 628 574 1 1 853 775 3
17 499 712 -7 1 269 115 2 19 -233 115 -1 14 -765 285 .16
18 -481 110 -8 2 905 855 3 15 672 286 9
3 745 395 14 -16 6 1
-17 5 1 4 609 464 5 -16 14 1
5 282 187 1 1 1419 1478 -7
1 2437 2458 -3 8 815 40 23 2 939 846 7 1 -421 224 -8
2 1815 1872 -8 7 768 962 -10 3 1308 1165 15 2 416 125 5
3 1085 1092 -2 8 -549 163 -10 4 692 556 7 3 1187 1103 8
4 728 557 9 9 -583 158 11 5 -280 358 -9 4 -63 1869 -1
5 -680 94 -20 10 -319 58 -3 6 1123 1236 -11 5 577 88 11
6 759 7886 -1 11 -404 27 -4 T 423 198 6 6 -275 474 -10
7 1160 1372 -20 8 -546 161 -14 7 859 652 9
8 -348 202 -8 -17 15 1 9 -566 v -13 8 263 23 2
9 1535 1504 3 10 503 341 5 9 312 170 2
10 164 271 -1 1 -233 164 -2 11 442 439 0 10 451 654 -6
11 514 6 9 2 406 259 3 12 -349 687 -21 11 576 661 -2
12 752 460 12 3 -278 38 -2 13 418 1020 -29 12 585 3891 4
13 165 5138 -8 4 891 892 0 14 -368 19 -4
14 879 2938 22 5 -455 90 -7 15 845 582 11 -16 16 1
15 -274 141 -3 6 864 92 24 16 1036 825 11
16 -514 173 -8 7 -261 280 -4 17 925 5§60 15 1 777 18 20
17 -591 376 -13 18 -280 249 -3 2 841 157 13
-18 0 1 3 699 378 11
-17 7 1 -16 8 1 4 679 601 3
2 1254 1054 21 5 663 892 -11
1 776 272 23 4 1717 1838 -18 1 -228 177 -3 8 411 58 5
2 653 496 7 6 807 882 -5 2 -587 240 -18 7 1135 701 23
3 1197 1096 9 8 1209 1158 5 3 537 875 8 8 1312 999 19
4 -390 421 -13 10 62 253 -2 4 608 332 11 9 626 1009 -4
5 933 838 (] 12 1848 1558 35 5 584 515 3
8 1180 974 18 14 -849 8 ~-15 6 312 210 2 -15 1 1]
7 -251 400 -8 16 681 567 4 7 1278 1272 0
8 525 55 10 18 227 168 0 8 1249 828 35 1 362 162 5
9 832 852 -1 20 551 737 -6 9 4486 151 7 2 2171 2089 15
10 838 724 ] 10 859 580 15 3 38868 458 -3
11 491 442 1 -16 2 1 11 632 149 18 4 1437 1485 -8
12 1025 963 4 12 563 111 10 5 737 869 .10
13 736 554 7 1 -257 318 -8 18 -117 499 -8 6 1828 1780 7
14 -398 155 -5 2 268 387 -3 14 33 2086 -1 7 976 577 31
15 992 732 13 3 786 817 -2 15 -495 425 -12 8 1259 1245 1
16 219 146 [ 4 T69 T72 0 16 966 680 13 9 849 623 15
5 890 666 16 17 547 597 -1 10 670 3286 15
-17 9 1 6 -425 222 -11 18 -516 3841 -9 11 400 200 5
7 288 179 1 12 394 88 5]
1 717 639 4 8 267 499 -8 -16 10 1 13 525 78 11
2 1480 1474 -1 9 545 318 8 14 -228 77 -2
3 592 654 -3 10 -184 208 -3 1 696 274 17 15 335 160 3
4 880 909 -3 11 1308 1238 7 2 -54 224 -2 186 443 411 0
5 532 84 11 12 360 236 2 3 578 202 12 17 850 542 4
6 3986 85 8 13 -740 55 -21 4 700 3892 14 18 226 252 0
7 -401 1869 -7 14 -648 124 -16 5 299 101 3 19 -858 303 -23
8 -179 281 -4 15 585 38 12 6 1336 1420 -8 20 -697 296 -15
9 30 3856 -4 16 628 780 -6 7 -113 409 -7 21 494 175 5
10 527 70 9 17 937 583 16 8 852 699 8
11 789 61 21 18 -166 2 ] 9 817 569 13 -15 3 1
12 -109 294 -3 19 741 547 7 10 212 181 0
13 905 630 13 20 -477 82 -8 11 408 331 1 1 601 524 4
14 439 378 1 12 545 420 3 2 -222 331 -8
15 1404 1310 [} -16 4 1 13 467 86 6 3 -317 390 .13
14 515 436 2 4 1142 1047 10
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Tetra(pentafivorophenyl)octabromoporphinato Copper{II) Page
5 256 71 3 13 1041 918 8 4 842 708 11 186 350 4386
6 527 97 13 14 471 541 -2 6 655 692 -2 17 5286 572
7 476 873 -25 15 -197 88 -1 8 2266 2225 7 18 1290 895
8 514 303 8 16 370 120 3 10 182 392 -5 19 500 847
9 1122 10886 3 17 370 533 -3 12 2119 2168 -7 20 -678 580

10 557 28 14 18 558 3846 4 14 780 931 -10 21 -585 93
11 -456 280 -12 19 1265 929 17 16 1438 1492 -5
12 824 704 1 18 255 455 -4 -14 8 1
13 693 131 18 -15 11 1 20 846 633 9
14 500 143 8 22 -110 178 -1 1 1079 777
15 587 493 3 1 673 594 4 2 553 46
16 370 152 3 2 -304 61 -4 -14 2 1 3 370 703
17 1217 995 15 3 445 490 -1 4 1405 1320
18 -158 112 -1 4 185 634 -15 1 2106 2151 -9 5 1287 1404
19 283 116 1 5 1497 1535 -4 2 1001 1024 -2 8 1581 1575
20 925 652 11 6 1494 1580 .10 3 25268 2589 -13 7 702 436
21 673 171 11 7 367 348 0 4 192 500 -12 8 632 541
8 1160 1092 & 5 -260 366 -11 9 1865 1770
-15 5§ 1 9 899 758 8 6 1285 1285 2 10 463 344
10 285 87 2 7 1870 1947 -13 11 523 469
1 -636 198 -22 11 -228 379 -8 8 542 409 [] 12 510 414
2 491 508 [ 12 695 319 11 9 2079 2033 7 18 1010 704
3 753 694 4 18 786 623 8 10 510 515 0 14 4086 519
4 345 254 2 14 -429 404 -9 11 728 511 12 15 351 3809
5 1121 10865 5 15 -821 527 -9 12 1394 1528 -15§ 16 343 210
6 1296 1299 0 16 27 100 0 13 560 488 3 17 1029 823
7 1055 1050 0 17 769 446 9 14 1366 1355 1 18 -545 30
8 1638 1564 g 15 1191 1072 10 16 581 125
9 796 508 17 -15 13 1 18 815 842 -1 20 730 338
10 653 658 0 17 -680 129 -18
11 1248 1180 8 1 440 555 -4 18 827 494 14 -14 10 1
12 289 138 2 2 170 343 -3 19 828 872 8
13 879 419 10 3 1184 1088 8 20 401 84 4 1 -249 338
14 3508 697 -8 4 -332 104 -4 21 455 422 0 2 884 834
15 695 5486 8 5 915 1004 -6 22 -89 232 -1 3 399 133
16 -513 205 -9 6 78 378 17 4 2166 2140
17 958 728 11 7 -219 272 -4 -14 4 1 5 263 183
18 501 306 4 8 -4986 91 -8 6 1561 1334
19 441 360 1 g 635 508 4 1 1750 1775 -4 7 -582 122
20 619 325 7 10 180 335 -2 2 1746 1945 -35 8 747 681
11 907 807 4 3 1978 1881 17 9 -632 44
-15 7 1 12 895 758 8 4 1593 1522 11 10 658 565
13 572 485 2 5 1739 1773 -5 11 -558 228
1 -382 292 .11 14 -533 92 -7 6 1814 1413 29 12 -564 1086
2 1327 1308 2 15 -726 266 -14 7 -138 228 -3 13 -556 429
3 588 595 0 8 761 684 5 14 -635 83
4 309 532 -9 -15 15 1 9 -335 32 -5 15 573 1062
5 1214 10686 15 10 885 725 11 16 504 547
6 1870 1838 4 1 628 210 13 11 1323 1299 2 17 -418 357
7 864 648 .12 2 688 718 -1 12 1380 1334 4 18 798 981
8 1956 1880 11 3 323 199 2 13 1618 1691 -8 19 574 615
9 638 544 4 4 1312 1379 -8 14 -740 371 .25
10 530 672 -7 5 857 91 4 15 718 186 18 -14 12 1
11 770 506 13 8 454 38 6 16 -813 170 -238
12 -577 197 -18 7 -804 129 -20 17 340 287 1 1 -183 550
13 673 806 -7 8 -343 40 -3 18 -184 33 -1 2 484 359
14 983 709 15 9 -328 g1 -8 19 488 444 1 3 491 811
15 700 534 8 10 -938 215 .28 20 -187 133 -1 4 539 358
16 477 504 0 11 571 160 7 21 291 185 1 5 -148 198
17 -120 880 -4 12 628 92 8 22 170 18 0 6 670 285
18 -142 182 -1 13 902 121 18 7 823 789
19 1123 935 9 -14 8 1 8 1269 1137
20 -438 21 -4 -15 17 1 9 603 140
1 583 309 13 10 567 399
-15 9 1 1 616 213 10 2 1218 1229 -1 11 489 4861
2 625 732 -4 3 540 380 8 12 940 835
1 802 492 5 3 359 628 -9 4 1980 2030 -8 18 856 847
2 446 189 7 4 -585 70 -11 5 -278 319 -9 14 -985 154
3 -102 218 -2 5 1104 1272 -11 8 1222 1291 -8 15 1163 1055
4 948 915 2 6 115 3286 -2 7 585 438 7 16 -519 299
5 635 395 11 7 1091 423 26 8 -310 31 -4 17 401 250
6 710 6863 2 8 -470 266 -6 9 908 776 9 18 462 453
7 -609 5538 -28 9 5938 10 8 10 1344 1503 -18
8 -705 26 -21 10 701 142 10 11 402 494 -3 -14 14 1
9 7865 517 13 12 626 148 15
10 791 403 18 -14 0 1 13 -380 288 -8 1 768 597
11 -355 518 -14 14 2559 2438 17 2 933 735
12 205 164 0 2 1636 1601 8 15 623 627 0 3 869 1087
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Tetra{pentafluorophenyl)octabromoperphinato Copper(I1)

4 307
5 428
6 635
7 332
8 -602
9 1049
10 784
11 591
12 764
13 379
14 182
15 1207
16 708
-14
1 404
2 1568
3 -471
4 609
5 574
8 1400
7 -6857
8 375
9 422
10 740
11 743
12 1107
18 -257
14 1034
-14
1 788
2 891
3 625
4 1415
5 -401
8 -332
7 932
8 480
9 933
12 -390
-14
1 1069
2 492
3 358
-13
11235
2 1008
3 -521
4 2770
5 1017
6 610
7 541
8 502
9 -289
10 178
11 505
12 1133
13 1242
14 1087
15 751
16 1338
17 659
18 -485
19 -743
20 360
21 865
22 438
23 429
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38

-13 2 -180
14 3 836
1 4 1408
18 5 1310
5 6 1813
-18 T -145
-11 8 1155
-1 9 -530
1 10 1992
-11 11 793
-4 12 1669
~4 13 8865
2 14 -485
19 15 918
-7 16 314
-12 17 871
-8 18 672
[ 19 10538
-11 20 685
2 21 -540
-5
4 -13
-10
1 2115
2 1022
3 1057
4 4 1324
-3 5 886
-3 6 420
-7 7 1787
-1 8§ 897
-14 9 564
-12 10 1170
8 11 -3389
8 12 876
2 13 558
7 14 -232
-2 15 380
0 16 214
-4 17 485
13 18 575
12 19 -850
-3 20 218
0
2 -13
22
7 1 1414
-5 2 -433
-3 3 700
4 1224
5 109
6 928
-4 7 1451
-22 8 1286
26 9 944
-1 10 867
-5 11 -758
3 12 886
-5 13 ~317
0 14 632
-6 15 804
0 16 -872
-9 17 -3882
~25 18 947
5
4 -13
7
2 1 -4865
7 2 931
13 3 881
13 4 -516
15 5 ~-398
1 86 659
3 7 700
8 939
9 365
10 1114
-20 11 -881
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Tetra{pentafluorophenyl}octabromoporphinato Copper(II)

20 5568 347 5 18 558 150 7 2 298 31 2 2 1920
21 819 555 10 19 556 284 8 $ 698 181 9 $ 1921
22 -797 280 -18 20 -942 170 -21 4 -414 252 -4 4 1231
23 381 438 -1 21 1422 1335 5 5 -466 418 -8 5 963
24 517 214 5 22 481 502 0 6 2160 2142 1 8 1702
7 1187 862 14 7 944
-12 4 1 -12 10 1 8 805 628 5 8 -67
9 1150 721 18 9 -347
1 584 715 -11 1 19938 2078 -15 10 548 304 4 10 554
2 1592 1619 -5 2 1744 1730 2 11 259 551 -5 11 2704
§ 180 285 -2 3 969 995 -2 12 439 238 3 12 447
4 359 287 5 4 912 832 7 13 544 359 3 13 718
§ 3165 8211 .10 5 542 479 3 14 484 597 -2 14 1070
6 2656 2587 15 8 904 766 11 15 420 38 4 15 367
7 419 720 -20 7 -585 286 -16 16 9387 505 14 16 -3874
8 1997 2025 -5 8 1445 1189 27 17 305 31 2 17 374
9 517 358 7 9 383 692 -13 18 694
10 1684 1577 15 10 859 633 12 -12 18 1 19 485
11 114 404 -7 11 972 658 17 20 -753
12 553 152 13 12 701 841 -7 1 328 682 -12 21 -578
13 1185 1189 -2 18 1505 13841 13 2 1118 1042 5 22 -493
14 887 930 -3 14 869 212 12 3 -242 42 -2 23 585
15 695 277 18 15 -572 172 -10 4 -18 400 -5 24 738
18 1033 743 18 186 188 144 0 5 824 371 15 25 902
17 941 625 16 17 765 288 13 6 -378 89 -3
18 -189 408 -6 18 552 113 7 7 1172 782 19 -11
19 692 1048 -17 19 -278 709 -14 8 568 139 ]
20 -621 467 .18 20 306 412 -1 9-1053% 191 -21 1 2307
21 1218 1224 0 21 1025 801 9 10 609 578 0 2 328
22 -557 112 -8 11 -897 660 -21 3 2307
28 804 97 15 -12 12 1 12 1061 258 20 4 680
24 1101 3892 24 13 885 458 11 5 2258
1 483 120 11 14 -892 249 -18 6 2422
-12 6 1 2 1306 1305 0 7 350
3§ 1802 1850 -7 -12 20 1 8 -137
1 683 957 3 4 510 624 -6 9 1571
2 1824 1758 13 5 1096 1118 -1 1 802 519 12 10 699
3 1927 1958 -6 6 1325 1228 10 2 -1862 94 -1 11 173886
4 1808 1911 .20 7 -514 334 -14 3 1988 111 0 12 1248
5 754 828 -7 § 1361 1278 7 4 646 3871 9 18 445
8 458 284 8 9 1281 971 22 5 437 40 5 14 818
7 1041 1154 -13 10 2808 2435 22 6 699 711 0 15 1403
¢ 1031 992 4 11 -813 366 -15 7 861 1238 10 16 2431
9 720 638 5 12 -177 368 0 8 943 818 5 17 358
10 1105 997 10 13 825 651 6 9 805 253 13 18 385
11 494 469 1 14 1108 488 25 10 455 70 4 19 -558
12 2257 2190 10 15 -397 189 -4 20 -700
i3 -857 77 -17 16 1303 1288 1 -11 1 1 21 1008
14 1096 1287 .16 17T 419 264 2 22 -799
15 103 36 0 18 781 348 12 1 1535 15380 1 28 -801
1 682 208 14 18 448 58 4 2 2304 2380 -19 24 648
17 -458 76 -6 20 547 81 7 3 -270 40 -5
18 747 213 15 4 1656 1638 3 -11
19 -441 38 -5 -12 14 1 5 1437 1431 1
20 1049 802 12 6 -382 309 .17 1 1152
21 -108 55 0 1 -335 78 -5 7 889 943 -6 2 1688
22 655 762 -3 2 203 508 -9 8 275 223 1 3 2591
23 932 47 20 3 509 158 10 9 548 608 -4 4 1374
4 70 242 -2 10 2561 2584 0 5 758
-12 - 8 1 5§ -332 351 -8 11 2700 2702 0 6 2219
6 1018 511 25 12 797 784 1 7 -3687
1 841 510 27 7 723 688 1 13 6873 486 10 8 1163
2 1883 1807 10 8 688 606 2 14 587 818 -14 9 -421
S 887 983 -10 9 -422 17 -4 15 453 319 4 10 424
4 719 479 17 10 801 85 16 16 -417 518 -17 11 2313
5 1153 1328 .28 11 171 684 .10 17 -718 71 -19 12 1061
8 398 16 8 12 -412 601 -12 18 1299 997 23 18 -523
7 693 724 -2 13 -687 595 -19 19 226 351 -2 14 818
8 990 805 16 14 1247 1074 g 20 928 1007 -4 15 1125
9 511 169 10 15 1181 1042 4 21 853 345 18 18 1210
10 798 932 -9 16 -6468 277 -11 22 -174 517 -8 17 -356
11 672 1791 -6 17 -391 278 -5 23 -485 313 -8 18 488
12 575 160 11 18 725 856 -4 24 190 87 0 19 767
18 1128 730 26 19 1175 752 18 2§ 307 72 2 20 -512
14 677 208 14 21 -390
15 542 727 -7 -12 18 1 -11 3 1 22 -235
16 -112 105 0 23 -7385
17 851 437 6 1 1929 1984 -3 1 746 7383 1 24 238
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II) Page
2 647 805 .10 16 693 761 -4 14 1728 1713
-11 9 1 3 588 559 0 18 2354 2221 18 15 794 603
4 1447 1659 -13 20 1222 1078 10 16 1508 1338
1 2259 2251 1 5 1476 1380 5 22 881 882 0 17 971 829
2 2372 2862 2 6 273 676 -8 24 -597 192 -9 18 -802 70
3 1815 1889 -4 7" 590 207 7 26 1038 1071 -1 19 -422 22
4 1072 1020 [ 8 265 69 1 20 899 801
5 570 607 -2 9 601 407 4 -10 2 1 21 -187 239
6 2668 2724 -11 10 1222 1425 -12 22 1098 1144
7 621 328 14 11 1395 1282 7 1 2649 2719 -18 23 568 14
8 1810 1818 -1 12 1201 1032 9 2 1057 1144 -15 24 262 118
9 2117 2124 -1 13 897 449 15 3 906 989 -12 25 -449 882
10 1059 12638 -17 14 1268 1106 9 4 -167 105 -3
11 -530 122 -11 15 8638 777 3 5 -279 284 -10 -10 8 1
12 11382 1816 -15 16 -680 121 -11 6 1171 1232 .10 .
13 -199 164 -2 17 539 412 2 7 -1268 148 -2 1 5137 5215
14 1298 1174 9 18 233 570 -8 8 3019 3080 -14 2 754 708
15 1638 1616 1 19 621 450 4 9 1817 1446 20 3 4775 4877
16 599 772 -6 10 3043 3172 -28 4 4868 375
17 -436 801 -7 -11 17 1 11 566 622 -3 5 1828 1885
18 -571 438 .18 12 3522 3606 -17 6 905 862
19 508 284 4 1 1610 1547 7 13 1678 1670 1 7 956 981
20 1568 1455 8 2 608 512 4 14 -607 150 -17 8 2142 2178
21 128 3 0 3 1418 1452 -4 15 468 714 -12 9 832 781
22 6038 588 0 4 -318 310 -7 16 -408 387 -12 10 1419 1275
23 -392 16 -3 5 1699 1664 3 17 1927 1841 10 11 422 329
6 -851 26 -11 18 1129 1048 5 12 789 329
-11 11 1 7 742 750 0 19 -299 381 -7 13 1108 882
8 595 53838 1 20 642 293 9 14 -511 85
1 -292 3¢1 -10 9 651 199 8 21 -302 490 -9 15 -483 70
2 882 877 0 10 -808 493 -18 22 316 383 -1 16 984 282
3 138 260 -2 11 -527 see6 -8 23 673 816 -5 17 446 702
4 165 27 1 12 771 254 11 24 -115 645 -10 18 864 985
5 1166 1262 -10 13 874 245 8 25 577 224 7 19 724 881
6 118 651 -18 14 9968 534 14 20 910 925
T 992 1092 -7 15 -845 96 -9 -10 4 1 21 668 718
8 457 661 -8 16 1235 518 27 22 -252 93
9 1356 1048 28 17 725 349 8 1 3686 3744 -14 23 -344 159
10 1290 12738 1 2 882 851 4 24 -3820 58
11 1685 1626 5 -11 19 1 3 4837 4882 -9
12 2021 1995 2 4 551 569 -1 -10 10 1
13 1414 1388 1 1 352 112 4 5 406 297 ]
14 1434 1530 -8 2 770 530 12 6 1608 1585 2 1 2773 2780
15 -850 716 -18 3 -211 304 -5 7 2644 2716 .17 2 985 915
16 -441 21 -5 4 709 694 0 8 532 630 -7 3 619 738
17 1398 1136 17 5 676 709 -1 9 1144 1209 -8 4 169 31
18 -404 177 -5 8 4286 60 5 10 1463 1430 5 5 -289 154
19 1219 1181 5 7 853 1184 -18 11 -268 59 -4 6 759 809
20 6886 5 12 8 97 540 17 12 1057 1019 3 7 2225 2191
21 -412 204 -5 9 698 2538 10 13 2217 2202 2 8 -188 301
22 457 28 5 10 -844 231 -17 14 1233 1148 8 9 1755 1686
11 -518 485 -10 15 861 580 -8 10 -688 105
-11 13 1 12 187 38387 -1 16 302 259 0 11 189 598
18 413 171 2 17 1182 1080 7 12 1992 1972
1 2103 2007 15 14 287 211 0 18 383 498 -3 13 1318 1163
2 2096 2087 5 19 -628 224 -138 14 1877 1680
3 1391 1224 20 -11 21 1 20 -284 209 -3 15 595 642
4 -282 257 -8 21 1793 18683 11 18 893 811
5 1225 994 17 1 -258 216 -3 22 -381 70 -3 17 1462 1591
8 478 317 4 2 989 BO5 11 23 554 542 0 18 1283 902
7 767 520 9 $ 811 149 12 24 447 3843 2 19 1440 1473
8 793 678 4 4 -414 221 -7 25 397 71 s 20 567 807
9 1392 1189 13 5 645 308 10 21 871 383
10 1007 910 4 8 935 1110 -10 -10 6 1 22 552 416
11 -274 18 -1 7 -362 119 -4 23 489 8
12 375 199 2 8 569 644 -2 1 1087 1043 0
13 380 580 -4 9 554 611 -1 2 -857 247 -14 -10 12 1
14 967 515 18 10 1152 1251 -5 3 1817 1297 3
15 293 288 0 4 433 30 14 1 1084 1085
18 -40 92 0 -10 0 1 5 -27 291 -6 2 -147 405
17 753 885 -5 6 763 718 4 3 1545 1464
18 757 512 7 2 491 502 0 7 1860 1867 -1 4 111 278
19 264 251 0 4 2155 2144 2 8 666 583 3 5 886 520
20 831 788 1 6 2766 2774 -1 9 -342 196 -8 6 1078 595
8 1523 1431 17 10 2565 2549 2 7 1204 1000
<11 15 1 10 2686 2688 0 11 888 863 2 8 684 1214
12 1718 1718 0 12 3008 3207 -36 9 2220 2005
1 656 289 9 14 -580 129 -18 13 1101 1168 -5 10 184 179
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Tetra(pentafluorophenyl)octabromoporphinate Copper (1)

11 793 1231 -24 -10 20 1 20 462 277
12 607 448 4 21 1098 1115

18 1143 961 10 1 -749 184 -22 22 -371 217
14 1013 1218 -12 2 449 532 -3 28 -526 748
15 681 208 12 3 1010 977 2 24 634 396
16 -264 3 -2 4 815 720 5 25 299 110
17 795 18 18 5 -185 19 -1 26 -724 3386
18 -838 52 -19 8 550 719 -1
19 -177 68 0 7 -459 150 -7 -9 5
20 87T 122 20 8 927 1082 -9
21 294 368 -1 9 807 567 1 1 2324 2298
22 -117 578 -8 10 1014 1123 -5 2 850 813
11 871 31¢ 16 3 5515 5619
~10 14 1 12 491 581 -2 4 730 701
13 -g64 52 -20 § 305 268
1 423 150 [¢] 6 1620 1678
2 1168 1237 -8 -10 22 ) 7 1883 1874
3 -569 211 -18 8 892 995
4 1412 1378 2 1 773 907 -7 9 871 769
5 1194 1224 -1 2 -138 58 0 10 12685 1178
6 -583 348 -10 3 481 652 -8 11 437 460
7 1611 1420 12 4 415 133 5 12 244 398
8 -698 388 -15 5 619 336 8 13 734 789
9 989 1256 -14 6 864 403 18 14 368 489
10 905 995 -4 7 508 440 1 15 622 715
11 881 149 20 8 798 7586 1 16 2309 2242
12 -889 33 -20 9 -282 78 -2 17 525 855
13 -235 536 -9 18 1074 1199
14 642 507 4 -9 11 19 1029 815
15 515 107 8 20 1940 1879
18 847 448 13 1 812 824 28 21 722 558
17 842 814 8 2 3094 3098 0 22 561 800
18 380 266 1 3 1895 1927 -8 23 599 208
19 2038 150 0 4 3752 3745 1 24 674 287
20 378 602 -3 5 2008 2041 -8 25 1084 927
21 679 433 8 6 1158 1174 -2 26 415 129
7 1300 1390 -17
-10 16 1 8 1840 1900 -18 -9 7
9 3000 2916 19
1 421 388 1 10 218 27 M 1 2212 2219
2 1039 1028 1 11 682 652 2 2 1944 1962
3 1148 1198 -5 12 1786 1745 7 3 399 125
4 2295 2254 8 13 380 8 7 4 185 221
5 1145 1081 6 14 892 885 2 5 2253 2159
8 275 682 -12 15 1111 1168 -5 6 1276 1193
7 438 507 -2 16 431 303 4 7 3208 3260
8 359 502 -3 17 1186 810 25 8 825 844
9 819 76 9 18 2766 2558 29 9 1190 1352
10 830 670 5 19 759 38338 15 10 1611 1501
11 1606 1487 9 20 213 261 0 11 1065 1067
12 849 498 3 21 1300 1279 1 12 1825 1682
18 -990 255 -22 22 2179 2028 15 13 780 692
14 223 26 1 28 -310 525 -9 14 673 260
15 584 197 8 24 809 1094 -13 15 1358 1258
186 -642 163 -9 25 785 478 9 16 2404 2158
17-1059 380 .27 26 1113 1037 3 17 590 435
18 -597 68 -8 18 493 255
19 540 164 5 -9 s 1 19 1246 1061

-10 18 1 1 1413 1382 7 21 652 338
2 2599 2640 -11 22 1093 864
1 324 17 4 S 518 879 12 28 1079 817
2 1738 1885 .20 4 2363 2346 4 24 -444 675
3 647 608 2 5 B804 B44 -5 25 -215 116
4 -803 253 -28 6 960 1015 -8
.5 1073 1024 3 7 8625 3693 -16 -9 9
6 -328 20 -3 8 1677 1730 -10
7 -395 304 -8 9 3543 3564 -4 1 488 628
8 1579 1412 14 10 2154 2159 -1 2 4646 4887
9 92 120 11 852 1085 -21 3 1465 1504
10 609 328 6 12 3251 3453 -41 4 1205 1092
11 933 1068 -8 13 752 881 -10 5 1832 1811
12 -827 170 -15 14 1636 1678 -4 6 2026 2037
13 1089 378 21 15 -185 131 -2 7 1873 1686
14 594 251 5 16 -385 518 .15 8 665 427
15 1155 0 25 17 590 625 -1 9 346 550
16 -462 3817 -8 18 624 634 0 10 2834 2722
19 -411 143 -5 11 570 598
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Tetra{pentafluorophenyl)octabromoporphinato Copper(II)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(I1I)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(1I) Page 10
S 570 4867 14 21 701 414 10 12 493 211 6
1 2075 2113 -6 4 220 40 [} 22 1884 1862 2 13 983 874 5
2 414 96 7 5 8§81 91 13 28 215 138 0 14 -188 480 -8
3 1548 1495 [ 6 1598 1614 -4 24 985 273 27 15 1387 1080 19
4 1488 1479 1 7 1198 1109 18 25 191 248 0 16 762 617 5
5 401 383 0 8 1614 1518 21 26 941 183 23 17 321 3818 0
6 -381 200 -7 9 2199 2148 11 27 -843 46 -18 18 986 856 8
T 957 770 12 10 1459 1435 4 19 3876 327 0
8 060 1078 -8 11 1088 1106 -9 -6 8 1 20 -445 629 -18
9 626 378 8 12 1441 1879 8 21 1225 855 20
10 819 433 17 18 564 492 3 1 3785 3845 -11 22 -843 585 -17
11 3898 341 1 14 543 498 2 2 495 288 5 23 1429 1270 10
12 908 571 14 15 580 447 8 8 637 633 0 24 -440 391 -8
13 -180 216 -2 16 1886 1792 11 4 4223 4115 17 -
14 802 531 9 17 857 572 -7 5 1748 1831 -10 -6 . 14 1
15 -5086 183 -7 18 281 228 0 6 1664 1719 -8
16 748 144 12 19 418 311 2 7 2751 2783 -5 1 1259 1212 7
17 951 976 -1 20 1524 1442 7 8 -53%4 289 -14 2 -257 188 -8
18 -.298 320 -3 21 340 492 -4 9 5022 4984 6 3 177 138 0
22 -375 438 -10 10 795 912 -7 4 332 24 [
-7 21 1 23 460 235 4 11 1704 18619 10 5 462 559 -5
24 -887 589 .13 12 504 539 -1 6 1064 950 12
1 579 6686 -4 25 537 130 8 13 1870 1429 -8 7 547 782 -15
2 -445 30 -8 26 790 4865 11 14 1221 1175 4 8 1420 1402 2
S 1170 1137 2 27 368 594 -5 15 1393 1473 -7 9 267 2
4 988 1165 -14 16 1039 592 26 10 2287 2211 11
5 756 781 1 -8 4 1 17 564 611 -1 11 -98 429 -8
6 1294 1360 -8 18 -707 16 -~18 12 1718 1640 7
7 45 112 0 1 8142 31386 1 19 -3895 79 -5 13 499 170 8
8 609 4389 6 2 1900 1927 -9 20 -429 23 -5 14 1395 1341 4
9 628 669 -1 3 188 264 -6 21 1381 1159 18 15 1187 1069 7
10 1224 1074 10 4 1016 982 6 22 461 3879 2 16 1117 8586 12
11-1098 248 -86 5 2808 2882 -21 23 825 9121 -4 17 1264 1173 5
12 1005 1035 -1 6 3290 32861 7 24 1881 1514 31 18 1149 1224 -4
13 869 467 14 7 1231 1110 20 25 571 483 2 19 1272 959 16
14 1235 1308 -4 8 -383%1 228 -11 26 -104 208 -1 20 799 58 15
15 756 399 9 9 1726 1841 -20 21 777 89 -14
10 374 205 5 -6 10 1 22 241 1387 0
-7 23 1 11 2981 2897 (] 23 615 892 -2
12 99 219 -1 1 488 392 7
1 1643 1574 6 13 458 3824 4 2 769 879 .14 -6 16 1
2 251 47 2 14 808 521 15 3 601 742 -1i3
3 407 406 0 15 2200 2197 0 4 1382 1270 16 1 1444 1563 -18
4 1127 1100 1 16 1996 1933 8 5 1043 1165 -13 2 1210 1198 1
5 2031 2126 .11 17 511 580 -2 6 422 498 -3 3 683 836 -12
6 830 613 10 18 773 826 -3 T 704 662 2 4 899 977 -7
7 308 258 0 19 -58 98 0 8 1970 2066 -12 5 554 449 5
8 570 348 8 20 1099 954 10 9 877 693 10 6 1229 1283 -3
9 512 92 7 21 1572 1492 7 10 1039 981 3 7 1150 1199 -5
10 61838 1 11 22 1758 1818 -6 11 377 423 -1 8 1167 1030 12
11 1264 1061 12 23 1175 1207 -2 12 899 1048 -9 9 856 864 0
24 891 569 14 13 1093% 1152 -4 10 891 806 5
-7 25 1 25 421 63 4 14 -842 64 -22 11 1174 820 24
26 304 45 2 15 3289 3374 -12 12 1910 1897 1
1 .562 15 -9 27 661 184 10 16 2038 1905 14 13 699 55 15
807 58 21 17 778 389 14 14 680 8629 1
-8 6 1 18 1121 1251 -9 15 -834 284 -12
-6 0 1 . 19 809 11 20 16 1503 1268 18
1 207 149 2 20 1526 1474 4 17 1490 1332 10
2 2600 2600 0 2 703 678 4 21 -603 2 -10 18 3840 243 1
4 3123 3170 -1 3 204 478 -13 22 1174 1202 -1 19 -249 188 -2
6 5979 8252 -50 4 1622 1660 -8 23 804 785 0 20 -800 62 -12
8 4800 4880 16 5 1511 1468 7 24 984 929 2 21 1461 1238 11
10 589 391 15 6 711 649 5 25 -737 251 -15
12 1980 2042 -12 7 2145 2204 -10 -6 18 1
14 757 764 0 8 2274 2285 1 -8 12 1
16 1024 1041 -1 9 1862 1825 5 1 1751 1712 5
18 1158 961 14 10 2288 2215 11 1 1397 1411 -2 2 1729 1721 1
20 1946 1894 5 11 2122 2151 -4 2 3742 3740 0 3 141 118 0
22 799 271 18 12 876 122 5 S 2174 2208 -7 4 1929 1974 -7
24 398 3838 0 18 1854 1851 0 4 3583 3541 9 5 -441 280 .12
28 -604 352 -13 14 2181 2222 -5 5 3554 3461 19 6 705 600 6
28 904 666 9 15 1241 1042 17 6 1983 1996 -2 7 1801 1829 -3
16 -624 568 .20 7 8382 38350 -8 8 -289 220 -5
-8 2 1 17 1188 1297 -9 8 ~287 57 -3 9 151 0 1]
18 1892 1746 18 9 3182 8148 5 10 -517 84 -10
1 3576 3578 0 19 -578 288 -14 10 1212 1292 -7 11 791 973 .10
-271 143 -13 20 1908 1838 7 11 -306 145 -4 12 792 106 20
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Tetra{pentafluoropheny!)octabromoporphinato Copper(1I)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II)
20 3266 3184 1% 9 4183 4124

-5 19 1 22 1566 1647 - 10 1289 1325
24 2586 2483 19 11 658 571
1 866 914 -4 26 390 27 4 12 12 15
2 1476 1500 -8 28 1521 1485 2 13 1508 1537
$ 2271 2215 9 14 438 361
4 217 2 2 -4 2 1 15 2150 2206
5 1925 1978 -7 16 2097 2236
6 689 487 10 1 3848 3833 4 17 -9286 118
7 -177 382 -6 2 5798 5958 -81 18 -370 115
8 897 675 1 3 851 685 -7 19 3887 581
9 1118 992 9 4 1194 1204 -2 20 -599 $883
10 141 400 -5 5 435 418 1 21 678 434
11 1231 1115 9 6 6081 6192 -19 22 1947 1822
12 1128 1146 -1 7 1279 1330 -10 23 -431 538
13 1252 1309 -4 8 1800 1419 -22 24 216 56
14 422 319 2 9 1050 1114 -9 25 -288 294
15 -676 274 .14 10 1041 944 11 28 715 718
16 1478 1206 18 11 3339 3346 -1 27 -552 3870
17 -589 49 .8 12 -271 53 .8
18 448 244 3 13 3675 3609 11 -4 8 1
19 .368 175 -3 14 1600 1529 9
15 4192 4150 7 1 3389 3314
<5 21 ) 18 1399 1408 0 2 2641 2660
17 992 964 2 S 947 893
1 648 165 17 18 1106 970 11 4 495 447
2 2104 2051 7 19 2393 2417 -3 5 1627 1596
S 1074 1048 2 20 1635 16483 0 6 559 566
4 1197 1104 8§ 21 152 613 -12 7 1233 1154
5 699 228 17 22 683 551 5 8 2165 2179
6 584 427 6 23 804 274 18 9 254 642
7 1052 1066 -1 24 601 464 4 10 2098 1994
8 -624 183 -14 25 974 996 -1 11 1402 1292
g 888 1029 -9 26 889 828 2 12 803 1068
10 528 10 9 27 1116 1066 2 18 1519 1481
11 435 743 -11 28 1155 998 8 14 1221 1318
12 962 566 18 15 727 658
13 867 460 6 -4 4 1 16 1330 1328
14 -564 588 .17 17 -387 90
15 181 87 0 1 4040 4092 -13 18 407 280
16-1268 103 -38 2 7993 8192 -28 19 1243 1417
$ 2713 2739 -7 20 202 1072
-5 23 1 4 1947 2016 -17 21 2470 2570
5 2448 2372 18 22 1411 1589
1 1475 1451 2 6 2530 2589 .12 28 -365 707
2 -554 91 .12 7 1828 1841 -2 24 -845 414
$ 880 881 3 8 397 850 1 25 1759 16086
4 1003 788 18 9 2717 2668 8  26-1179 182
5 1685 1747 -6 10 2512 2544 -5 27 826 329
6 -402 141 -6 11 1882 1915 -5
7 -530 108 -9 12 1112 890 21 -4 10 1
8 -386 106 -5 13 818 869 .8
9 -472 541 -18 14 2272 2197 12 1 8620 3612
10 -276 -2 15 1969 1978 0 2 1186 1187
11 1297 1228 5 16 74 191 -1 S 3504 3487
12 -488 268 -8 17 448 558 -4 4 1188 1018
18 498 569 .2 5 -384 22
-5 25 1 19 1887 1348 S 6 2661 2641
20 529 581 0 7 3863 3325
1 -437 108 -6 21 1043 802 15 8 -727 280
2 875 848 11 22 1810 1734 8 9 850 794
3 -723 143 -18 23 841 2862 20 10 -67% 147
4 -379 259 -6 24 661 550 4 11 4543 4538
5 820 688 8 25 848 685 7 12 8304 3266
8 -7468 158 -18 26 13546 1130 14 18 2408 2560
7 875 302 21 27 1112 1107 0 14 2159 2202
28 -128 307 -2 15 -484 198
-4 0 1 16 -245 690
-4 6 1 17 469 163
2 4484 4522 -9 18 -440 224
4 8882 9200 -41 1 1098 1085 1 19 605 707
6 4789 4991 .45 2 8775 36438 31 20 877 3838
8 3232 3304 -18 3 1165 1820 -28 21 450 738
10 928 1008 -10 4 743 598 11 22 -511 14
12 2488 2451 7 5 2428 2371 9 28 457 3%
14 1674 1634 5 8 857 1074 -17 24 -112 390
16 1026 865 12 7 1257 1101 16 25 28% 102
18 2477 2515 .5 8 8 28 -787 52
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1606 1658 -4 12 2673 2604 12 28 -756 245 -16
915 930 0 14 2175 2057 18 -3 7 1

986 939
567 355
3035 3058

HONUIN-JW R =TI OW~I00O 0000020000
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Tetra(pentafluorophenyl)octabromoporphinato Copper(I1) Page 13
21 -684 337 -11 9 249 588 -13 26 1941 1658 24
22 210 112 0 -4 26 1 10 1917 2047 -20 27 -908 14 -2¢0

11 552 405 6
-4 18 1 1 915 836 4 12 2514 25389 -4 -3 11 1
2 297 301 0 13 2117 2331 -382
1 1892 1908 -2 14 2556 2814 -9 1 1050 1136 -16
2 968 1098 -18 -3 1 1 15-1156 989 -81 2 4361 4411 -11
3 1468 1412 7 16 1948 2183 -25 3 2834 2644 -2
4 T16 796 -5 1 2365 2898 -12 17 -962 1116 -71 4 1099 98¢ 1
5 3908 3899 1 2 423 340 14 18 -857 1396 -77 5 1874 1837
6 958 815 11 3 4885 5016 -29 19 1421 1836 -41 8 2397 2454 -1
7 3882 20 8 4 1762 1801 -14 20 -517 1385 -85 7 1049 981
8 145 402 -8 5 4562 4633 -16 21 810 1402 -39 8 3437 3351 1
9 603 648 -2 6 6714 6936 .36 22-1156 180 -42 9 4213 4081 2
10 2832 2143 28 7 3510 3600 -22 23 926 808 15 10 694 535 1
11 1014 798 14 8 1233 1214 3 24 1483 1410 ) 11 20861 1942 1
12 -224 228 -3 9 1358 1312 8 25 -808 16 -18 12 912 658 1
13 686 674 0 10 580 760 .15 26 378 557 -4 13 3048 2988
14 921 588 16 11 1043 960 8 27 -171 190 -1 ié 988 986
15
16 16
17 17
18 18
19 487 549 -1 16 14687 1358 12 1 3375 38396 -8 19 387 148
20 765 1048 -10 17 1028 1066 -3 2 1486 1392 13 20 -585 118 -
18 -842 179 -6 3 3079 3036 12 21 589 238
-4 20 1} 19 342 209 2 4 5271 5254 3 22 -648 410 .1
20 688 655 1 § 22380 2208 [ 23 1919 1977 -
1 1001 930 [ 21 625 163 13 8 660 580 7 24 1004 877
2 736 764 -1 22 1001 721 16 ks 76 48 [¢] 25 -448 800 -1
3 -158 3828 -5 28 765 7638 0 8 1081 938 14 26 888 537 1
4 499 208 9 24 214 296 -1 9 1785 1852 -10
5 1479 1528 -8 25 927 838 5 10 -287 309 -8 -3 13 1
8 936 1081 -12 26 804 810 0 11 2373 2466 -14
7 -111 409 -7 27 -402 386 -8 12 3146 3157 -1 1 1134 1251 .19
8 -459 121 -9 28 370 318 0 13 3207 3210 0 2 817 119 [}
9 1%2 208 0 14 2556 2517 5 8 1369 1436 -13
10 -731 241 .21 -3 3 1 15 1383 1515 -12 4 1940 1917 5
11 1042 1043 0 16 -762 221 -22 5 1978 1988 -2
12 872 62 4 1 4871 4974 -23 17 -86 423 -8 6 542 611 -5
13 473 421 1 2 1079 1079 0 18 841 1045 -12 7 1287 1274 1
14 1075 742 17 3 3845 3874 -7 19 580 8616 «2 8 1041 1007 3
13 -885 289 -14 4 2783 2734 12 20 878 842 0 9 1345 1396 -7
16 174 520 -8 5 1075 1019 8 21 -T7T22 238 -18 10 1805 1716 14
17 248 140 1 6 2649 2581 14 22 1018 810 12 11 2428 2409 3
18 -508 370 -8 7 1307 1436 -18 23 -909 203 -24 12 894 1183 -24
. 8 4027 4014 2 24 463 1182 -31 13 748 321 18
-4 22 1 9 324 4186 -3 25 -816 195 -19 14 698 371 12
10 2582 2747 -32 26 -484 211 -7 15 515 519 0
1 -486 715 -29 11 949 974 -2 27 436 707 -7 16 1143 954 12
2 519 18 11 12 1334 1230 12 17 366 397 0
3 681 164 18 13 -176 187 -3 -3 g 1 18 -8738 69 -12
4 -388 40 -6 14 425 43 8 19 848 1008 -7
5 -807 830 -8 15 50 512 -11 1 233 3838 ~6 20 1004 1075 -3
6 3865 200 3 16 4151 4086 11 2 2517 2522 -1 21 1402 1287 7
7 1381 1823 5 17T 648 451 9 3 1417 1855 15 22 1464 1409 3
8 248 399 -3 18 857 873 -18 4 1081 967 11 23 510 501 0
9 618 631 0 19 300 108 3 5 888 887 0 24 -571 65 -7
10 780 B894 -6 20 818 987 -9 8 1205 1220 -2
11 714 543 6 21 1159 1182 2 7 287 5 -3 15 1
12 817 18 20 22 1404 1391 1 8 2457 2299 33
13 654 540 3 23 -421 439 -12 g 1879 1836 7 1 1396 1312 13
14 -688 327 -14 24 611 323 8 10 680 658 1 2 1258 1412 -25
15 639 420 [ 25 -546 239 -10 11 2211 2210 0 3 1489 1550 -11
26 T71 806 -1 12 1728 1839 10 4 1256 1248 1
-4 24 1 27 -857 154 -4 13 1816 1743 8 5 670 587 [
28 1189 644 27 14 5538 29 11 6 850 315 1
1 337 413 -2 15 2085 2158 -8 7 2022 2008 2
2 241 2 -3 5 1 16 1082 1208 -8 8 11838 1294 .14
3 693 636 2 17 2013 2002 1 9 633 591 2
4 1372 13881 0 1 5790 5704 18 18 1779 1852 -7 10 1293 1353 -7
5 282 63 1 2 3130 3087 12 19 907 8718 1 11 768 944 -12
8 771 379 15 31061610572 4 20 1710 1574 12 12 3260 3147 19
7 889 827 3 4 5217 5188 [] 21 739 748 0 13 793 897 17
8 811 280 18 5 4721 46064 10 22 2432 2445 -1 14 -388 194 -6
9 401 329 1 6 534 648 -7 23 1898 1629 5 15 1274 1348 -8
10 857 795 3 7 2058 2082 -4 24 544 305 5 16 928 775 7
11 -693 289 -186 8 518 478 1 25 -626 417 -14 17 -156 110 -1
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Tetra{pentafluorophenyl)octabromoporphinato Copper(II) Page 14
18 -377 15 -3 4 -293 4868 -11 7 8217 8401 -31 27 -577 331 -1}
19 -144 618 -9 5 1101 1060 3 8 3098 3036 12
20 2233 2266 -2 6 -312 703 -21 9 1064 1125 -6 -2 10 1
21 700 570 3 7 600 594 0 10 593 514 4
22 677 3873 ) 8 490 157 7 11 1554 1581 -3 1 2859 2674 -4
23 899 223 15 9 1280 976 22 12 4543 4712 -29 2 3640 3581 15

10 593 528 2 13 5383 5403 -6 3 1204 1155 10
-3 17 1 11 764 3872 13 14 1114 1264 -15 4 1069 1090 -4
12 1044 550 28 15 206 238 0 5 962 931 5
1 2288 2845 -11 13 1390 1184 14 86 876 973 -20 6 564 543 1
2 1286 1282 0 18 2326 2332 0 7 2787 27172 3
3 927 940 -1 -3 25 1 20-1509 488 -77 8 2167 2128 8
4 150B 14586 7 21 2202 2304 -12 9 2086 1999 17
5 920 929 0 1 -370 88 -4 23-1120 412 -43 10 2824 2847 -4
6 601 575 1 2 311 528 -8 24 -472 210 -8 11 1222 1401 -22
7 1561 1496 9 3 800 668 8 25 810 908 -4 12 1538 1642 -13
8 1981 1999 -2 4 504 598 -3 286 -2086 283 -3 13 1318 1393 -7
9 863 807 4 5 185 49 0 27 172 94 0 14 1178 935 19
10 851 525 19 6 657 543 4 28 449 369 1 15 947 823 7
11 3335 3827 1 7 -519 329 -11 18 2536 2528 1
12 441 638 -8 8§ 691 888 -9 -2 86 1 17 1040 1258 -14
18 757 604 7 18 602 878 -2
14 867 807 3 -2 o 1 1 5957 5928 5 19 1305 1210 5
15 521 527 0 2 3830 3746 22 20 796 181 15
18 948 129 26 Z 88238 3800 ] 3 3181 3008 35 21 -249 426 -8
17 1078 775 15 4 4375 4515 -34 4 7279 7185 21 22 963 436 19
18 1538 1520 1 86 5753 5889 -25 5 1115 1194 -18 23 658 204 10
19 1284 1302 -1 8§ -228 3827 -12 6 865 831 5 24 -302 4086 -6
20 1145 1038 5 10 1340 1402 -9 7 858 965 .14 256 -752 392 -17
21 694 1187 -18 12 810 924 -9 8 2296 2274 4 26 421 583 -3
14 1378 1518 -17 9 1277 1296 -2

1 401 514 -5 20 3877 3888 -1 12 3653 3688 -8 1 1225 1248 -4
2 1499 1355 19 22 8344 3271 11 13 3142 3171 -4 2 2540 2572 -8
3 9387 975 -3 24 537 396 4 14 2727 2695 4 3 2576 2542 9
4 382 235 4 26 1452 1338 9 15 2123 2359 -32 4 551 451 8
5 841 689 12 28 1115 644 22 16 2886 2944 -9 5 2236 2207 8
6 954 812 11 17 1749 1657 10 6 1254 1292 -6
7 -138 125 -1 -2 2 1 18 2119 2258 .17 7 3467 3432 7
8 1080 920 13 19 1079 1354 .21 8 2013 2041 -5
9 1943 1949 0 1 2098 2147 -20 20 1654 1769 .11 9 1660 1608 9
10 840 882 9 2 2798 283 -13 i 10835 1142 -3 10 923 1022 -9
11 1230 1189 7 $ 1461 1429 8 22 442 -697 -9 11 1405 1391 1
12 1116 733 28 4 1024 1028 0 23 188 579 -9 12 1325 1177 18
13 478 252 5 5 375 392 0 24 565 522 1 13 1568 1401 19
14 -588 289 -13 6 4285 4206 15 25 590 4686 3 14 707 415 12
15 425 14 5 7 4580 4683 -20 26 -160 503 -7 15 1283 1369 -7
16 941 574 15 8 3952 3921 6 27 -211 138 -1 186 -367 323 -7
17 -438 803 -21 9 9457 9840 -44 17 1076 792 18
18 -617 426 -18 10 2727 2738 ~2 -2 8 1 18 1746 1728 1
19 1293 1053 12 11 -456 225 -15 19 1314 1298 1
12 8464 35389 -15 1 1819 1866 .15 20 532 295 4
-8 21 1 13 708 1039 -27 2 3377 3382 4 21 -3186 272 -4
14 1125 1358 -26 3 8433 8442 -1 22 1073 896 7
1 1208 1348 -14 15 1599 1596 ¢} 4 3005 2893 81 28 -779 735 -25
2 283 595 -1i1 16 2129 2115 2 5 3194 3195 0 24 -532 100 -8
3 453 554 -4 17 233 3868 -3 6 1509 1522 -2 25 1049 788 10
4 -239 382 -8 18 -531 30 -11 7 3342 3817 5
5 -641 56 -17 19 1873 1740 -8 8 1788 1622 33 -2 14 1
6 477 80 9 20 1707 1600 12 9 349 7
7 557 888 -15 21 -698 299 -20 10 2407 2482 -10 1 372 533 -10
8 1300 1412 -11 22 932 897 2 11 1663 1687 -3 2 465 451 0
9 544 848 -4 23 1281 10686 14 12 78F1 830 -3 3 1990 2016 -5
10 832 854 -1 24 378 4381 -1 13 -454 193 .10 4 2738 2820 -20
11 700 478 9 25 1248 1187 8 14 755 695 5 1108 1187 -4
12 748 322 15 286 377 457 -1 15 1068 915 10 6 1802 1705 -19
13 246 921 -28 27 1476 1374 7 16 257 449 -4 7 573 598 -1
14 568 811 -9 28 -518 561 -15 17 2518 2423 11 8 694 418 18
15 535 373 4 18 1115 1120 0 9 869 903 -3
16 833 464 12 -2 4 1 19 1218 1296 -5 10 1031 1115 -8
17 -555 122 -7 20 -404 257 -7 11 1084 909 11
1 5688 5839 9 21 2169 2118 5 12 78 43 0
-3 28 1} 2 -238) 29 -8 22 318 382 -1 13 921 889 2
3 4269 4070 46 28 407 314 1 14 1328 1252 7
1 852 1116 -19 4 8827 3291 9 24 -708 56 -13 15 319 71 3
2 874 505 -4 5 1066 1119 -8 25 984 940 2 16 826 363 18
§ 628 136 14 6 7614 7828 -30 26 -182 477 -8 17 828 273 18
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II) Page 18
12 -318 29 -4 11 743 757 0 16 831 1002 -11
18 1325 1258 7 12 1517 1479 4 0 3618 3510 33 17 1008 954 3
14 1128 1178 -3 13 1285 1241 3 1 3204 3177 9 18 -104 1011 -31
15 1685 1676 1 14 1185 1198 0 2 12389 1253 -8 19 2363 2270 11
16 297 50 2 15 1060 597 25 3 2094 1990 40 20 942 809 7
17 2348 2208 16 16 1022 748 14 4 2312 2305 2 21 719 487 9
18 -144 300 -3 17 -120 85 0 5 724 666 8 22 421 68 5
19 1299 1407 -7 18 1007 736 12 6 3457 3438 4 23 994 947 2
20 466 9 ] 19 -609 6§85 -17 7 959 959 0 24 791 594 8
21 -3544 406 -8 20 -115 123 0 8 2915 2973 -13 25 -491 387 -10
22 474 138 4 9 5718 5871 -43 26 609 724 -3
23 828 473 9 -1 21 1 10 4079 4103 -4 27-1361 74 -44
24 -314 111 -2 11 5775 5949 -28 28 1907 1648 21
25 952 580 11 1 1071 1179 -10 12 1217 1414 -23

2 772 3882 20 13 5693 5891 -32 o 8 1
-1 15 1 3 346 5238 -8 14 1951 1943 1
4 947 1072 -10 15 -450 201 -11 0 856 590 11
1 2086 2118 -7 5 -282 2 -3 16 936 1141 -17 1 4984 5013 -8
2 3430 3520 -21 6 598 298 11 18 2083 2407 -43 2 1698 1711 -4
3 269 77 4 7 843 1127 -21 20 1673 2353 77 3 760 808 -9
4 2227 2219 1 8 1300 1201 9 22 -823 855 44 4 852 881 -5
5 1470 1531 -10 9 525 474 1 23-1248 10385 -74 5 3629 3563 17
8 505 3786 1 10 717 557 7 24 1687 1877 -18 6 2743 2721 [
7 1287 1305 -2 11 467 297 4 25 410 1387 -47 7 1570 1659 -21
8 1262 1299 -5 12 985 666 18 26-1113 305 .37 8 4658 4494 33
g9 126 275 -3 13 592 881 -3 27 -254 79 -2 9 1847 1871 38
10 2045 2120 -12 14 757 1792 -1 28 682 732 -1 10 328 154 5
11 899 980 -5 15 1700 28 14 11 417 4] 10
12 671 8138 15 16 628 255 9 0 4 1 12 1414 1397 2
13 1389 1281 13 17 -47 339 -3 13 1185 1129 a
14 1103 1050 4 0 1216 1181 15 14 1354 1317 4
15 776 660 5 -1 23 1 1 3661 3667 -1 15 2808 2793 2
186 1390 1373 1 2 616 508 26 18 1508 1291 21
17 267 357 -1 1 800 781 1 3 1924 1904 8 17 2250 2116 18
18 1436 1289 10 2 508 402 3 4 4005 3974 8 18 1061 1311 -17
19 635 472 4 3 251 230 ¢ 5 3775 3738 10 19 1840 1762 7
20 478 512 4] 4 585 549 1 6 2759 2669 25 20 710 951 -10
21 -286 720 -13 5 847 684 9 7 2390 2298 25 21 -541 140 -8
22 -597 537 -18 6 640 786 -7 8 1613 1537 18 22 -5486 74 -8
23 -621 317 -9 7 1694 1608 9 9 1612 1626 -2 23 735 411 10
8 -455 396 -13 10 3859 38820 8 24 1070 935 7
-1 17 1 9 1090 6381 28 11 5764 5798 -5 25 334 270 0
10 -635 108 -14 12 280 285 0 46 849 889 -1
1 1583 1615 -5 11 7086 15 16 13 640 453 9 27 178 367 -2
2 1365 1451 -183 12 189 68 0 14 9683 974 -3
3 1254 11385 186 13 696 160 13 15 3900 39186 -2 0 10 1
4 952 1178 .28 14 649 317 9 16 1931 2050 -15
5 1229 1188 5 17 -482 624 -23 C 3168 32286 -186
6 222 357 -4 -1 25 1 18 3432 3507 -12 1 170 119 1
7 3211 3332 .24 19 3148 3313 -28 2 2781 2893 24
8 844 816 2 1 -499 266 -11 20 -3486 407 -10 3 1439 1450 -2
9 -290 10 -4 2 -642 372 .18 21 -823 798 -41 4 1358 1346 2
10 1546 1443 13 3 690 198 15 22 2201 2475 -33 5 496 464 2
11 949 562 25 4 -481 512 -186 23 2232 2126 12 6 892 958 -9
12 -252 271 -5 5 999 901 8 24 -330 561 -12 T 2465 2413 13
13 1685 1681 2 6 795 834 -2 25 -786 857 -21 8 1194 1201 -1
14 -440 270 -9 7 831 585 11 26 1002 969 1 9 3978 35967 2
15 1298 1369 -8 8 288 84 2 27 -772 640 -25 10 1110 988 17
16 290 124 2 9 760 784 0 28-1217 473 -41 11 -346 53 -7
17 749 746 0 12 1699 1644 8
18 881 41 20 0 o 1 0 8 1 13 1738 1767 -4
19 1826 1607 18 14 1453 1378 8
20 470 102 5 2 6305 6517 -37 0 2041 2033 3 15 2134 2022 18
21 -493 389 -8 4 3145 3222 .19 1 3209 3188 7 16 2344 2244 13
22 -799 65 -13 6 3298 3325 -8 2 7911 7944 -4 17 2653 2567 11
8 4098 4178 -18 3 4199 4057 35 18 835 953 -8
-1 19 1 10 2944 2913 8 4 5609 5525 18 19 1466 1551 -8
12 -201 338 -8 5 2887 2871 -1 20 1359 1295 4
1 387 195 5 14 1309 1385 -8 6 5939 5887 9 21 621 282 7
2 2172 147 -2 16 1689 1798 .15 7 5011 49186 19 22 499 5538 -1
3 607 199 17 18 -379 119 -6 8 283 461 .11 23 1919 1530 30
4 1413 1328 10 20 2621 2885 -9 9 -211 820 -11 24 945 751 7
5 1855 1978 -19 22 989 841 9 10 2571 2484 19 25 1481 1486 0
6 543 664 -8 24 953 939 0 11 337 225 3 286 645 507 3
7 1161 853 27 26 1169 1005 10 12 935 904 2
8 1086 1169 -8 28 -261 686 -14 13 1431 1362 8 0 12 1|
9 1194 1248 -5 14 1692 1628 8
10 1168 Q11 21 0 2 1 15 765 427 i6 0 2779 2846 .18
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Tetra{pentafluorophenyl)octabromoporphinato Copper(II) Page 17
1 448 638 .18 22 1825 1368 16 6 -514 236 -10 28 -352 84 -3
2 828 298 1 23 832 987 -5 7 612 843 8
S 1080 1070 1 8 783 179 19 1 5 1
4 50387 5016 4 0 18 1 9 -498 336 -11
5 2281 2264 4 10 428 281 3 0 1478 1464 7
8 39 315 -7 0 -272 150 -5 11 279 285 0 1 4716 4598 27
7 11867 1188 -3 1 488 538 -2 12 -729 144 -18 2 568 674 -238
8 698 724 -2 2 658 219 21 3 3635 3512 34
9 2079 2028 10 3 519 311 9 0 26 1 4 1892 1845 16

10 3690 3636 11 4 1940 2110 -380 5 1877 1842 11
11 103 311 -4 5 1004 874 12 0 -550 489 .17 6 3916 3896 5
12 543 875 -8 6 243 478 -8 1 615 8661 -1 7 365 24 7
138 595 638 -2 7 585 777 -12 2 181 188 0 8 3413 38428 -3
14 945 948 0 8 893 1095 -18 3 865 48 24 9 410 317 5
15 1280 1147 12 9 1371 1464 -11 4 -179 605 12 10 858 776 8
16 585 605 0 10 813 885 -5 5 1326 1319 0 11 4368 4291 15
17 1905 1924 -2 11 1717 1638 9 12 2695 2648 9
18 1595 1429 14 12 638 8605 1 1 1 1 13 1335 1280 8
19 1126 1165 -2 13 2449 23835 16 14 884 336 1
20 968 3850 21 14 2032 19382 12 1 777 658 64 15 3849 3842 1
21 587 750 -5 15 -558 64 -10 2 1154 1118 18 16 975 1218 -19
22 1099 968 ) 16 635 865 -10 3 411 414 0 17 2617 2451 23
23 189 287 ] 17 609 11 11 4 1791 1747 15 18 952 105 30
24 1519 1250 14 18 1638 1747 -9 5 279 3852 -5 19 1286 1167 9
25 1768 1324 27 19 1859 1586 22 6 6811 6702 17 20 1201 1408 -18
20 625 390 5 7 3824 3824 0 21 383 5286 -4
0 14 1} 21 475 572 -2 8 1124 1139 -2 22 1022 1088 -4
: 9 3021 3064 -9 23 753 275 14
0 920 840 10 0 20 1 10 2543 2525 3 24 -480 168 -7
1 1354 1337 M 11 2103 2160 -9 25 -181 648 .12
2 3817 236 3 0 792 687 7 12 480 544 -3 26 499 282 4
3 2805 2806 1] 1 2102 2128 -4 13 -161 102 -1 27 497 291 4
4 339 149 7 2 1318 1097 24 14 3880 4004 -23 28 1212 1732 23
5 2883 2889 3 8 -224 165 -2 15 947 855 1
6 181 206 -1 4 510 328 7 16 1707 1764 -7 1 7 1
7 412 3875 1 5 2182 2112 11 17 -458 870 -38
8 839 698 13 86 789 411 20 18 2311 2234 11 0 2852 2885 -13
9 3346 3337 2 7 615 564 2 19 -671 156 .17 1 1023 965 16
10 473 469 0 8 660 5338 8 20 146 469 -7 2 570 515 9
11 906 913 0 9 1555 1547 4] 21 -83863 286 -6 3 1112 1081 8
12 67 822 -10 10 809 741 4 22 -663 503 -23 4 4283 41265 4
13 1423 1448 -2 11 652 908 -14 23 -273 413 -8 5 3361 3325 9
14 2304 2254 7 12 733 368 14 24 -813 201 -21 6 2912 2953 -11
15 654 291 12 13 690 478 8 25 ~590 58 -10 7 7359 7259 15
18 2655 2806 T 14 -346 16 -3 26 916 1015 -5 8 2413 2421 -2
17 -303 91 -3 15 239 35 1 27 -897 549 -21 9 404 398 0
18 728 21 16 16 544 147 8 28 -449 34 -5 10 3218 3023 43
19 1204 1285 -2 17 1402 1367 2 11 3013 2933 17
20 1003 965 1 18 638 945 -12 1 3 1 12 -203 24 -2
21 241 846 -15 13 1108 990 11
22 -471 52 -5 0 22 1 0 1966 1938 15 14 -371 44 -8
23 411 781 -8 1 451 358 21 15 1380 1373 -1
24 1088 804 10 0 553 681 -8 2 64 127 -5 16 680 785 -8
1 190 183 0 3 2538 2488 18 17 758 957 -11
0 16 1 2 1457 1858 11 4 644 603 8 18 427 34 5
3 1305 1110 19 5 1818 1788 10 19 1510 1397 9
0 3818 3768 10 4 1302 11717 12 6 3275 3246 1 20 1503 1428 5
1 828 815 1 5 899 258 3 7 5877 5760 20 21 1898 1834 -11
2 1449 1457 -1 6 -331 182 -5 8 3325 3254 17 22 513 888 -14
3 3048 3115 -15 7 790 536 13 9 654 435 18 23 1040 902 7
4 2378 2347 [ 8 2338 2278 8 10 1286 1338 -8 24 1169 1064 6
5 2794 2775 4 9 364 54 -6 11 2851 2257 18 25 201 513 -5
6 3131 3158 -4 10 -409 188 -7 12 2701 2707 -1 26 933 874 2
7 615 484 8 11 1332 1080 20 13 1223 1162 3] 27 828 770 2
8 580 436 7 12 -729 13 -17 14 3852 3830 -13
9 656 655 0 13 475 173 é 15 2708 2787 -12 1 g 1
10 764 775 0 14 -612 599 .21 18 1012 848 11
11 677 694 -1 15 1031 1180 -5 17 3361 3415 -9 0 4807 4813 -1
12 725 644 4 16 717 8 18 18 1127 1179 -4 1 5088 5078 -2
13 -408 568 -19 19 1584 1580 -4 2 1353 1329 8
14 1962 2009 -6 0 24 1 20 744 299 16 3 1872 1679 -1
15 689 828 -7 21 664 848 -9 4 1717 1701 4
16 602 261 10 0 498 526 -1 22 460 339 3 5 344 275 4
17 899 841 3 1 834 532 18 23 1346 1232 9 8 232 48 5
18 -850 109 -3 2 318 143 3 24 -679 180 .14 7 3041 3031 2
19 1800 1501 25 3 440 464 0 25 677 987 -14 8 1478 1375 20
20 848 660 [} 4 765 47 21 28 1328 1245 5 9 -429 1186 -14
21 959 8486 4 5 496 252 8 27 -929 61 -23 10 4393 4373 4
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II)

11 1942 1968 -5 0 1834 1779 11 8 3144
12 462 71 11 0 1882 1874 2 1 330 159 3 g 989
13 2258 2159 17 1 686 611 8 2 1156 1249 -9 10 920
14 1401 1472 -8 2 1158 1097 9 3 -306 262 -7 11 1811
15 1191 1154 3 3 -102 214 -3 4 869 1056 -15 12 2100
16 1221 1210 0 4 3769 3796 -6 5 -241 298 -6 13 1813
17 2429 2855 9 5 467 371 5 6 1244 1092 14 14 621
18 2999 2904 13 6 1375 1337 5 7 761 828 19 15 497
19 -385 246 -8 7 1541 1458 13 8 490 619 -5 186 741
20 1285 1192 8 8 -461 89 -12 9 -378 181 -8 17 3424
21 988 799 8 9 6968 606 8 10 1501 1451 5 18 991
22 -434 289 -8 10 799 5938 15 11 891 864 1 19 -369
23 815 683 5 11 1241 1283 -2 12 1638 1488 15 20 1503
24 534 380 3 12 -203 20 -1 18 565 36 10 21 624
25 620 95 9 13 1833 1886 -7 14 -441 380 -10 22 2418
26 -102 608 -8 14 895 585 18 16 378 239 2 23 T29
27 428 1786 3 15 198 280 -1 16 1118 1017 5 24 -939
16 -252 211 -3 17 -491 105 -6 25 1489
1 11 1 17 950 895 3 26 457
: 18 -418 245 -7 1 28 1 27-1469
0 992 1022 -7 19 -624 248 -12 28 1518
1 2278 2222 15 20 791 29 17 0 1127 1110 2
2 2050 2084 -12 21 238 83 1 1 1427 1295 13 2
3 2607 2493 31 22 -444 402 -8 2 198 35 1
4 2002 2001 0 23 297 168 1 3 588 849 -14 0 2311
5 882 1036 -24 4 589 365 8 1 3352
6 2152 21389 3 1 17 1 5 922 914 0 2 850
7 2545 2847 -25 8 585 73 11 3 1455
8 2825 2848 -5 0 1410 1499 -20 7 -124 505 -9 4 279
9 5161 5074 16 1 1681 1689 -10 8 45 444 0 5 989
10 897 855 23 2 1182 1105 10 9 1447 1299 13 8 2112
11 2441 2409 6 3 349 468 -5 10 461 617 -5 7 982
12 904 1038 -13 4 417 150 9 11 -655 117 -14 8 994
13 2249 2212 6 5 508 457 2 12 634 432 6 9 -303
14 538 434 4 8 424 551 -8 13 581 8680 -3 10 118
15 407 176 5 7 680 747 -4 14 -429 709 -18 11 2022
16 -849 95 -15 8 302 2387 1 12 1691
IT 825 728 5 9 -428 83 -9 1 25 1 13 887
18 2085 2077 0 10 1364 1540 .21 14 1198
19 1052 794 13 11 1589 1603 4} 0 -570 54 -18 15 1540
20 885 1092 -10 12 919 702 14 1 -397 384 -10 16 2057
21 142 271 -1 13 1058 1208 -18 2 540 530 0 17 1008
22 921 82 3 14 837 508 0 3 3843 578 12 18 1260
23 910 443 13 15 1310 926 29 4 1060 691 21 19 2081
24 -510 240 -8 18 -791 143 -20 5 -402 22 -5 20 1380
25 Ti1 170 10 17 -458 484 -18 6 192 287 -1 21 2054
26 -292 279 -8 18 -538 21 -8 7 593 364 7 22 1591
19 439 43 5 8 -502 45 -1 23 238
1 138 1 20 -718 446 -17 9 493 716 -8 24 554
21 -622 168 -9 25 508
0 4449 44486 0 22 -538 41 -8 2 0 1 26 16886
1 82 83 [ 27 809
2 897 701 0 1 19 1 0 4348 4413 -19 28 -144
8 555 371 13 2 3287 3256 9
4 416 325 3 0 439 519 -5 4 8579 8548 4 2
5 -197 280 -8 1 1877 2051 -29 8 4658 4612 9
6 1007 1022 -2 2 1060 1123 -8 8 3533 3600 -15 0 119
7 817 1007 .22 3 1124 10838 [ 10 3971 4107 -27 1 2595
8 966 922 5 4 1187 1183 0 12 3459 3481 -3 2 5964
9 3411 3450 -8 5 -813 195 -8 14 1277 1855 -8 3 743
10 893 781 12 86 -569 337 -21 186 5240 5867 -20 4 3743
11 -508 16 -18 7 980 714 21 18 1751 1832 -10 5 3138
12 27T 274 0 8 624 527 5 20 -4238 280 -9 8 9251
13 1559 1525 4 9 784 820 -2 22 996 861 8 7 -143
14 987 1016 -2 10 -443 57 -8 24 1108 1135 -1 8 1173
15 1836 1820 2 11 1683 1480 23 26 273 468 -4 9 -191
16 612 600 0 12 985 853 9 28 1135 1095 2 10 4147
17 1231 1898 -13 13 803 800 10 11 3509
18 913 905 0 14 399 498 -3 2 2 1 12 2608
19 1263 1427 .11 15 1470 1335 11 13 4129
20 608 564 1 16 -290 4238 -8 0 711 692 9 14 -237
21 577 462 3 17 1211 991 13 1 1146 1133 [ 15 1545
22 -372 482 -8 18 -696 144 .13 2 268 158 11 16 1067
28 1737 855 -3 19 814 784 1 3 1002 982 7 17 6286
24 273 228 0 20 689 338 8 4 4481 4463 4 18 1094
25 -755 7 -10 5 5160 5091 14 19 852
1 21 1} 8 1319 1248 18 20 1141
1 15 1 7 7654 7665 -1 21 592

)
L2 IR Y R (X2

[ I R VAT S
WD Akt I RN IRI O RO IR RO D UTO 2R oM s Le



308

Tetra{pentafluorophenyl)octabromoporphinato Copper(II) Page 19
22 105 185 0 8 2945 2958 -2 3 541 809 -4 1 1337 1288 4
23 1128 420 30 9 776 811 -3 4 1425 1465 -5 2 -788 219 -21
24 598 289 7 10 1853 1922 -12 5 790 824 -2 3 830 18 22
25 -709 126 -13 11 1803 1726 13 6 1300 1361 -7 4 -431 3864 -10
26 B96 303 18 12 913 838 6 7 1364 1267 11
27 T42 484 7 13 2045 1985 9 8 1372 1474 -12 3 11

14 1458 1457 0 9 -427 68 -8
2 g8 1 15 2814 2773 6 10 707 590 8 0 2843 2802 16
16 676 902 .13 11 788 938 -11 1 1930 1931 0
0 3230 3241 -3 17 1838 1809 3 12 782 1762 1 2 4278 4169 27
1 1555 1660 -33 18 621 946 -15 13 828 693 7 3 1119 1142 -8
2 1784 1775 2 19 1185 9238 12 14 513 608 -3 4 5730 5603 24
3 3768 3703 18 20 1615 1612 0 15 1708 1688 2 5 1837 1645 -2
4 444 381 6 21 -212 331 -3 16 798 1758 2 6 3192 3196 -1
5 1225 1190 8 22 908 3894 16 17 873 721 7 7 3359 3281 25
6 696 808 -16 23 1185 1341 -8 18 812 243 18 8 6005 5997 1
7 587 4638 10 24 829 529 8 19 848 429 14 9 1656 1652 0
8 836 644 23 25 1201 11686 1 20 96 394 -3 10 835 450 14
9 2751 2855 28 ' 11 2830 2847 -3
10 1307 1872 -11 2 14 1 2 20 1 12 2688 2818 13
11 4487 4426 12 18 2512 2524 -2
12 1480 1401 9 0 2621 2592 9 0 1215 1310 -15 14 3306 3287 3
13 831 69 14 1 2966 2977 -2 1 1978 1896 12 15 2620 2777 -24
14 654 597 3 2 1792 1789 0 2 2001 2019 -2 18 1901 1972 -9
15 1846 1808 5 8 1636 1680 -8 3 3890 11 7 17 2125 2241 -16
16 26816 2643 -4 4 2697 2755 -14 4 1005 1088 -7 18 2144 2117 3
17 850 573 14 5 2863 2840 5 5 976 697 20 19 464 489 0
18 604 218 10 8 2239 2221 4 6 572 785 -9 20 893 2863 25
19 2075 2004 7 7 2970 2945 5 T 2474 2485 -1 2] 1082 1085 [¢]
20 -166 3821 -3 8 988 749 24 8 -194 2486 -4 22 1110 879 25
21 1018 885 (] 9 580 264 15 9 317 450 -4 23 860 721 8
22 -450 100 -5 10 250 169 1 10 921 8654 18 24 -554 478 .15
23 275 249 0 11 2309 2245 11 11 1698 1639 8 25 1550 1601 -4
24 1986 2159 .15 12 2020 1994 4 12 176 811 -12 28 -733 483 .20
25 1916 1724 15 13 1848 1858 0 13 784 623 7 27 -516 479 -13
28 -242 205 ~2 14 828 992 -12 14 -808 189 -138 28 8368 830 0
27 573 836 -8 15 858 4387 -2 15 2276 2177 11
16 1090 1193 -8 16 257 197 0 3 3 1
2 10 1 17 1178 1039 10 17 -834 408 -15
18 1558 1428 11 18 8¢ 405 7 0 2085 2095 -5
0 15338 1937 -1 19 526 71 8 1 -108 167 -8
1 B02 848 -7 20 644 497 4 2 22 1 2 1068 1000 23
2 2118 2114 0 21 1082 11§35 -8 3 4198 4156 10
3 1393 1416 -5 22 458 102 4 0 -241 424 -14 4 3030 2955 23
4 2580 2589 -2 23 848 3385 ] 1 518 380 5 5 4060 4010 12
5 3890 3770 28 24 912 475 12 2 1871 1919 -8 8 4245 4187 18
6 3604 3656 .12 3 351 550 -7 7 1280 1293 -3
7 3483 3500 -4 2 186 1 4 1375 1222 15 8 2996 2937 15
8 1287 1282 -2 5 1087 863 15 9 218 299 -3
9 1548 1476 13 0 439 404 2 8 2381 23381 7 10 2860 2642 4
10 4123 4064 12 1 884 990 -12 7 946 930 1 11 2852 2808 9
11 5668 208 17 2 1187 1198 0 8 1587 1482 11 12 3862 3708 -9
12 719 802 -8 3 411 3859 2 9 819 798 1 13 4218 4202 2
13 1310 1188 15 4 4131 4113 3 10 251 218 0 14 -3847 10 -5
14 2350 2257 15 5 1155 1113 5 11 1972 1829 18 15 3425 3491 -11
15 2701 26836 11 6 -45 306 -5 12 958 1072 -7 16 21986 2271 -10
16 3392 3420 -4 7 2648 2597 10 13 1301 1199 7 17 903 888 2
17 2869 294 0 8 985 691 238 14 787 785 2 18 1582 1734 -14
18 -879 0 -15 9 7383 724 (¢] 15 1206 941 15 19 -598 389 .18
19 -604 266 -13 10 2771 2794 -4 20 1749 1966 .22
20 1065 880 10 11 1659 1721 -8 2 24 1 21 -925 111 .28
21 1152 1398 -15 12 948 1053 -8 22 978 551 18
22 955 543 15 18 989 919 1 0 14684 1461 4] 23 1504 1584 -8
23 1795 1439 25 14 -436 134 -8 1 -254 3878 -7 24 1590 1628 -3
24 1812 1435 25 15 468 807 -5 2 2011 1947 8 25 982 1159 -10
25 971 870 3 18 1439 1429 0 3 696 205 16 286 432 347 1
26 425 318 1 17 2270 2220 6 4 1001 1151 -11 27 169 373 -2
18 572 572 ] 5 -172 649 -15 28 -148 472 -8
2 12 1 18 -631 107 -11 6 -298 583 -13 .
20 1084 778 13 7 -141 580 -10 3 5 1
0 1820 1809 3 21 1926 1705 17 8 561 680 -4
1 850 807 6 22 -4388 3827 -8 9 335 304 0 0 5840 5975 -7
2 2252 2226 ] 10 743 279 15 1 3630 3821 2
3 571 458 10 2 18 1 11 983 1050 -4 2 2138 7 (]
4 1180 1105 13 3 242 171 4
5 3663 3643 4 0 433 524 -8 2 26 1 4 3295 3308 -3
6 3202 3095 26 1 176 158 0 5 5178 5139 8
7 2402 24483 -9 2 2052 2145 -17 0 409 3868 1 6 1843 1767 22
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Tetra{pentafluorophenyl)octabromoporphinato Copper(I1) Page 20
7 842 962 -21 23 -442 165 -5 14 1797 1724 9 17 607 274 7
8§ 860 926 -10 24 688 602 2 15 608 230 12
9 402 487 -6 25 1018 1134 -5 18 851 703 7 3 23 1

10 3063 2978 21 26 504 712 -5 17T 1478 1408 5
11 979 937 5 18 1218 1415 -15 0 825 9238 -9
12 2657 2580 16 § 11 1 19 -285 272 -4 1 2110 2152 -6
13 658 830 -1i8 20 1429 1240 13 2 583 52 13
14 1219 1299 -9 0 3452 38477 -7 21 570 762 -6 3 1009 851 11
156 2439 2398 6 1 -392 271 -21 22 -306 45 -2 4 587 209 11
16 1268 1244 2 2 4321 4291 6 28 -279 48 -1 5 329 29 4
17 1249 1025 18 3 462 1586 17 6 743 576 8
18 1084 982 7 4 747 678 8 8 17 1 7 868 789 4
19 909 791 8 5 2168 2135 7 8 -214 127 -2
20 -483 2586 -8 8 260 3870 -5 0 810 782 3 9 410 180 4
21 1086 917 9 7 -308 293 -13 1 1571 16138 -7 10 789 501 12
22 -385 280 -5 8§ 193 171 [¢] 2 998 983 1 11 361 492 -3
23 -449 404 -9 9 14038 1275 21 3 952 825 12 12 -243 233 -3
24 1805 1994 .17 10 965 959 0 4 1626 1498 20 18 -504 343 -10
25 1704 1444 20 11 1310 1891 -11 5 757 758 0
286 555 443 2 12 1158 933 24 6 2484 2558 -13 3 25 1
27 727 529 6 18 1071 1047 2 7 -255 187 -5
14 1960 1948 1 8 1028 889 12 0 71 114 0
3 7 1 15 1448 1231 22 9 1310 1349 -4 1 597 478 4
18 92 109 0 10 759 867 5 2 -204 522 -10
0 424 357 10 17 645 656 0 11 1667 1574 12 3 589 576 0
1 6815 6832 -2 18 305 501 -5 12 -2483 104 -2 4 354 1862 3
2 108 66 1 19 2415 2302 14 13 285 212 1 5 770 973 -1l
$ -280 80 -11 20 3815 254 1 14 242 424 -8 6 889 447 18
4 1617 1668 .13 21 379 65 3 15 1298 1436 -12 7 438 42 8
5 366 246 8 22 1274 1070 11 16 -477 108 -8 8 -85 95 ¢}
6 6966 8860 16 23 231 210 [o] 17 -628 296 -14
7 3991 3887 24 24 1156 504 22 18 142 31 0 4 ¢ 1
8 2188 2195 -1 25 1817 1659 9 19 911 595 12
‘9 870 807 7 20 743 792 -1 0 3939 3915 7
10 3436 3396 9 $ 13 1 21 1368 1420 -3 2 1388 1420 -12
11 1477 1478 0 4 1734 1712 7
12 1040 1016 2 0 1590 1609 -5 3 19 1 8 -127 254 -9
13 1238 1294 -7 1 2918 2971 -13 8 7572 7493 11
14 830 878 -4 2 1402 1486 -18 0 1647 1678 -6 10 11685 1164 0
15 284 8 3 3 515 120 19 1 2301 2298 ] 12 339 86 5
18 85 455 -8 4 608 724 -11 2 209 536 -12 14 8082 6084 -3
17 -512 378 -14 5 3130 3159 -7 3 -852 328 -11 16 2853 2812 8
18 348 1 4 g 1399 1938 -8 4 508 445 2 13 1143 1304 -13
19 941 1701 12 7 1908 1884 4 5 897 26 7 20 982 1159 -12
20 1217 1299 -5 8 242 215 0 6 1695 1649 (] 22 3165 3194 -4
21 257 118 1 9 2188 2080 22 7 1210 1244 -3 24 -184 575 -10
22 1969 18886 7 10 897 1033 -14 8 1238 1252 -1 26 987 1053 -4
28 -407 101 -4 11 3026 2889 28 9 505 341 8 28 T29 714 0
24 -482 512 -11 12 1155 1120 3 10 -308 187 -5
25 -673 550 .17 13 2448 2518 -12 11 1611 1589 2 4 2 1
26 388 210 2 14 1465 1324 15 12 -462 354 -13
27 544 384 3 15 1276 1060 20 18 489 707 -9 0 760 768 -3
16 1691 1712 -2 14 -108 218 «2 1 508 493 2
M 9 1 17 1184 1045 10 15 1256 1250 [ 2 757 683 18
' : 18 -540 709 -24 16 772 595 7 3 190 251 -4
0 2168 2172 -3 19 1177 809 21 17 912 887 1 4 4919 4838 17
1 2692 2885 2 20 133 59 0 18 559 119 8 5 892 313 7
2 1281 1184 18 21 903 219 20 19 -492 748 -19 6 1545 1532 3
3 2131 2161 -8 22 3872 529 -8 7 5898 5779 20
4 2884 2865 5 23 -566 291 -8 3 21 1 8 2080 2077 0
5 401 287 7 24 1332 1189 7 9 1014 919 14
6 21385 2050 22 0 1412 1411 ] 10 1075 1030 8
7 537 460 8 3 15 1 1 .414 101 ~8 11 704 667 3
8 1464 1459 1 ’ 2 423 810 -8 12 355 109 8
9 3740 3759 -4 0 2081 2111 -8 3 1019 945 8 13 3779 3738 8
10 2708 2718 -2 1 625 492 10 4 971 1055 -7 14 2717 2779 -11
11 2819 2778 8 2 2980 2982 0 5 277 432 ~4 15 1685 1528 17
12 812 494 7 3 1921 1918 0 6 -194 164 ~2 16 1375 1461 -8
13 2243 2207 6 4 1050 1200 -19 T 437 563 ~5 17 3100 3083 2
14 -379 34 -7 5 1612 1712 .18 8 504 188 8 18 710 732 -1
15 270 98 2 6 3024 3051 -5 9 -389 102 -8 16 684 234 12
16 2138 2158 -3 7 286 297 0 10 1321 1434 -10 20 -292 443 -8
17 2053 2009 5 8 383 473 -5 11 859 868 0 21 1779 1848 -6
18 -505 210 .10 9 1623 1634 ~1 12 1878 1301 [} 22 -348 289 -8
19 287 316 0 10 897 894 0 13 631 730 -4 23 1140 1102 2
20 1097 1383 -15 11 -598 88 -17 14 -68 715 -15 24 -838 319 -14
21 -200 58 -1 12 -405 218 -9 15 -453 285 -8 25 502 38384 3
22 585 457 2 18 717 878 18 16 617 360 6 26 900 1018 -5
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Tetra{pentafluorophenyl)octabromoporphinato Copper(I1}) Page 22
23 609 13 10 8 750 863 -14 5 19 1
24 -199 4 -1 § 647 701 -5 5 13 .1
25 748 9386 -8 10 -148 305 -8 0 -387 291 -15
26 209 222 0 11 1532 1591 -10 0 2047 2081 -10 1 2337 2319 3
27 697 88 12 12 4702 4608 17 1 1218 1165 8 2 7286 875 3
13 3284 3266 N 2 2421 2441 -4 3 208 33 2
5 s 1 4 737 688 3 3 2705 26686 9 4 428 1717 7
15 1649 1724 -10 4 -503 224 -20 5 392 135 6
0 3046 29089 20 16 1594 1572 2 5 2041 2053 -2 6 732 108 24
1 956 903 14 17 3003 3008 0 8 797 625 16 7 886 918 -2
2 1388 1418 -9 18 382 428 -1 7 1846 1679 -5 8 966 889 5
3 1233 1162 20 19 -99 178 -1 8 2555 2658 -22 9 1288 1209 7
4 683 843 ] 20 484 353 3 9 447 433 0 10 34 439 ~2
5 1094 1063 7 21 -810 20§ -3 10 721 588 9 11 298 668 -13
6 375 278 7 22 1440 1403 2 11 2518 2459 11 12 799 433 18
7 2020 2000 5 23 724 281 10 12 856 298 1 13 146 288 -2
8 1162 1075 16 24 1709 1558 10 13 1275 1389 -10 14 -183 611 -13
9 945 891 7 25 -424 55 -3 14 807 196 2 15 838 12 3
10 1898 1892 1 26 712 278 9 15 581 448 5 186 -172 531 -9
11 -84 286 -5 16 1490 1518 -2 17 1091 1351 -16
12 1726 1624 17 5 9 1 17 -431 370 -11 18 553 354 4
18 1212 12685 -8 18 1088 878 13
14 197 33 1 0 1587 1547 13 19 325 463 -3 5 21 1
15 2317 2415 -15 1 1926 1876 14 20 728 9838 -11
16 2774 2860 -14 2 1449 1472 -5 21 -131 240 -1 0 274 b546 -13
17 1552 1614 -6 3 2309 2373 -17 22 1550 1575 -1 1 876 1208 -28
18 484 304 4 4 783 953 28 23 -489 322 -7 2 1071 1106 -3
19 1155 1291 -9 5 35684 3548 3 905 1003 -7
20 1271 1224 3 8 984 1057 -11 5 15 1 4 1032 1214 -18
21 2718 2774 -6 7 1071 1029 [ 5 751 8 23
22 2471 2817 -18 8 1818 1835 -3 0 1291 1330 -8 6 1002 1110 -8
23 555 8986 -4 9 605 29 27 1 221 190 0 7 1391 1423 -3
24 956 858 4 10 -302 197 -8 2 774 854 -8 8 3048 2990 9
25 793 340 13 11 1187 1152 4 8 2557 2840 -18 9 793 858 -3
26 1028 583 17 12 340 478 -6 4 1529 1510 3 10 134 399 -5
27 -7683 536 -20 13 2897 2910 -2 5 998 812 19 11 -298 521 -12
14 798 837 -3 8 1557 1484 11 12 562 308 7
5 5 1 15 2135 2098 5 7 2645 2685 -8 18 182 178 0
16 831 955 -8 8 516 527 0 14 1385 1413 -8
0 234 84 9 17 8§79 770 -9 9 1487 1505 -5 15 834 821 0
1 1185 1149 4 18 2048 1922 14 10 283 259 0 186 870 403 16
2 854 845 1 19 -578 211 -11 11 -339 30 -5
3 8749 8289 14 20 -983 255 -28 12 2386 23838 0 5 23 1
4 9303 9119 22 21 376 39 3 13 1627 1718 -11
5 4114 4038 18 22 1422 1521 -6 14 779 490 14 0 -312 255 -8
8 2173 2211 -11 28 1245 1175 3 15 1296 1239 5 1 849 624 12
7 420 95 16 24 413 368 0 16 818 667 7 2 902 854 3
8 4640 4650 -2 25 293 187 1 17 846 628 10 3 218 94 1
9 2585 2479 13 26 1738 1716 1 18 725 738 0 4 511 841 -18
10 1760 1785 5 19 5§22 27 7 5 855 681 9
11 2450 2424 5 5 11 1 20 845 1094 -12 6 980 1131 -10
12 4295 4310 -3 21 506 84 (] 7 553 161 9
13 2956 2941 3 0 1166 1175 -2 22 450 11 4 8 -410 254 -7
14 1617 1650 -4 1 398 335 4 9 -275 452 -9
15 680 466 11 2 3801 3826 -8 5 17 1 10 812 1710 4
16 1079 1177 -9 3 478 899 5 11 862 7038 -1
17 1088 1009 [ 4 1350 1408 -11 0 1082 1176 -15 12 -614 8 -11
18 384 508 -4 5 2323 2406 -20 1 2270 2417 -28
19 128 12 0 8 1175 1211 -5 2 561 652 -5 5 25 1
20 -498 59 -7 T 728 794 -7 3 1929 1904 4
21 1942 1925 1 8 1855 1391 -6 4 513 519 0 0 350 153 4
22 -532 275 -8 9 1315 1201 17 5 602 718 -7 1 -263 113 -2
23 829 519 10 10 513 514 0 8 1514 1555 -5 2 822 317 9
24 1541 1351 12 11 2304 2235 13 7 185 362 -4 3 -268 404 -7
25 547 557 0 12 682 595 5 8 1786 1751 5 4 790 1128 -19
26 -499 230 -7 13 490 848 -8 9 1286 1269 1 5 702 166 14
27 592 429 3 14 1095 1087 [0} 10 338 518 -6 6 1327 1272 4
15 828 915 -6 11 -551 412 -19
5 7 1 16 -296 240 -5 12 1505 1645 -18 8 0 1
17 1961 1958 0 18 757 834 6
0 3093 3080 4 18 887 547 5 14 532 859 -5 0 757 782 -7
1 510 447 7 19 -391 382 -9 15 -647 25 -14 2 7970 8025 -7
2 523 441 9 20 -404 260 -8 16 595 841 -1 4 190 222 -1
3 382 411 -2 21 1131 1095 2 17 590 639 -1 6 3356 3358 0
4 8554 65786 -3 22 631 8 9 18 -285 4 -2 & 695 7968 -12
5 2461 2371 25 23 791 1086 -12 19 855 577 10 10 1663 1573 16
6 1004 901 17 24-1004 78 -21 20 339 403 -1 12 975 1047 -7
7 3707 3646 14 25 1028 779 8 14 1460 1373 10
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Tetra{pentafluorophenyl)octabromoporphinato Copper(II) Page
16 1828 1901 -8 7 2363 2430 -18 21 919 761
18 1542 1498 4 8 1301 1325 -4 86 12 1

0 2692 2584 13 9 1241 1095 23 - 86 18 1
22 -6138 17 -10 10 7404 7347 8 0 998 1019 -4
24 1858 1892 -3 11 1169 1089 10 1 3908 3944 -8 0 711 817
26 -382 595 -12 12 3151 3165 -2 2 1422 1459 -7 1 530 734
. 13 744 874 5 3 1052 1078 -3 2 1755 1761
6 2 1 14 38188 8015 22 4 -818%8 354 -15 3 640 743
15 -112 234 -3 5 2098 2140 -9 4 <270 172
0 1648 1646 0 186 -339 869 -10 6 1313 1287 7 5 349 200
1 9 188 -3 17 -517 46 -10 7 894 1035 -186 6 946 1053
2 3595 8576 5 18 1224 12868 -3 8 611 639 -2 7 1034 1024
3 813 7138 19 19 549 454 3 9 1315 13849 -4 8 428 26
4 T59 724 (3] 20 1957 1968 -1 10 688 567 8 9 659 310
5 3788 8727 15 21 1102 1068 2 11 1789 1738 8 10 551 472
6 1709 1872 10 22 808 24 9 12 7864 370 22 11 748 838
7 1870 1299 15 28 399 16 4 13 17338 15380 27 12 473 428
8 192 420 -11 24 1005 918 3 14 955 1181 -20 13 1165 1097
9 980 867 16 25 415 586 -2 15 1431 1203 28 14 -157 340
10 2110 2169 -13 26 545 1151 -20 16 714 1039 -20 15 680 567
11 1706 1851 -28 17 824 604 11 186 595 208
12 3485 8519 -7 6 8 1 18 735 397 12 17 -449 336
13 1282 1240 5 19 1711 1742 -2 18 521 130
14 668 604 3 0 2070 2088 -4 20 538 701 -5 19 157 493
15 1296 1225 7 1 2732 2721 3 21 1171 1088 6
16 -832 250 -18 2 27938 2778 4 22 577 538 1 6 20 1
17 -468 94 -8 3 2805 2825 -5 23 1220 1008 10
18 -280 304 -5 4 2071 1972 26 24 -388 575 -9 0 402 449
19 -771 179 -19 5 2262 2299 -9 1 442 212
20 -327 731 -18 6 210% 2059 11 6 14 1 2 1080 1047
21 857 742 4 7 229 5T 3 3 847 989
22 84 574 -8 8 -290 112 -7 0 283 238 1 4 49 42
23 -197 188 -1 9 281 508 -12 1 703 800 8 5 282 830
24 -466 395 -9 10 1814 1824 -2 2 2237 2244 -1 6 480 282
25 1331 1152 10 11 1269 1272 0 3 1621 1633 ~2 7 687 439
286 -364 350 -6 12 1301 1293 1 4 2984 2985 0 8 502 1701
27 802 947 .12 13 2137 2178 -8 5 311 465 -7 9 1262 1325
14 539 257 10 8 2304 2327 ~4 10 853 583
(i} 4 1 15 783 876 -8 7 468 45 12 11 718 872
18 1043 1130 -7 8 2540 2529 2 12 714 102
0 1735 1686 21 17 1568 1577 -1 g 950 705 21 13 344 585
1 7663 7744 -11 18 419 300 3 10 154 430 -7 14 747 606
2 AB/4% 2814 8 19 2142 216€Y -3 11 1253 1222 3 i3 1164 1289
3 1275 1308 -7 20 1162 1119 2 12 1273 1167 11 186 -360 477
4 439 451 -1 21 1220 1285 -4 13 388 228 4
5 945 958 -2 22 716 3871 9 14 1885 2054 -23 86 22 1
6 178 880 -11 28 2287 2220 8 15 2482 2405 11
7 438 232 13 24 423 410 0 16 361 7 4 0 1373 1332
8 818 931 .15 25 379 129 2 17 817 927 -8 1 714 221
9 3070 2992 19 18 -224 351 -5 2 1221 1199
10 642 757 .11 6 10 1 19 1890 1790 10 3 -678 181
11 2547 2527 4 20 887 475 15 4 237 389
12 895 9486 -5 0 2708 2738 -11 21 909 754 8 5 1955 1998
13 -208 550 -18 1 2118 2085 8 22 1027 1041 0 6 622 80
14 510 590 -4 2 3928 3949 -4 7 1151 1254
15 -388 59 -7 S -287 34 -6 6 18 1 8 -338 108
18 60 80 0 4 5927 5928 0 9 517 381
17 -170 461 -8 5 2408 2428 -5 0 254 430 -9 10 868 509
18 1840 1874 -3 6 1200 1104 15 1 298 207 2 11 -284 289
19 1451 1394 4 7 382 499 -7 2 -314 192 -7 12 358 112
20 3873 186 3 8 268 184 2 3 1422 1459 -5 13 -182 195
21 1305 1242 4 9 2087 2101 -2 4 438 291 6
22 861 494 -2 10 2704 2729 -5 5 1029 1047 -1 6 24 1
23 792 952 -8 11 1489 1382 18 6 1195 1166 3
24 154 123 0 12 2872 2990 -3 7 -559 359 -21 0 1473 1408
25 694 724 0 18 -501 101 -13 8 264 571 -12 1 626 91
286 418 534 -2 14 1597 1669 -9 9 336 626 -138 2 -316 208
27 1108 850 11 15 1071 904 14 10 -89 229 -2 3 541 503
16 1005 578 27 11 528 8645 -5 4 377 257
8 6 1 17 519 395 4 12 1348 1189 18 5 1205 1124
18 -538 4 -9 13 1460 1576 -~12 8 1057 963
0 440 405 4 19 1348 1290 4 14 488 304 5 T 269 214
1 2803 2682 35 20 -289 -2 15 1291 828 34 8 108 687
2 2458 2492 .12 21 1044 458 24 16 852 B28 1
8 1924 1945 -6 22 -473 77 -5 17 1147 1031 7 7 1 1
4 1257 1119 30 23 -524 352 -9 18 934 889 2
5 -231 318 .15 24 168 195 Q 19 500 364 3 0 6441 6481
6 799 844 -8 25-1050 71 -22 20 1122 978 7 1 3125 3098
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Tetra(pentafluorophenyl)octabromoporphinato Copper (II) Page 24
2 3082 3072 3 20 727 277 13 10 1813 1795 2 9 1587 1480 12
754 135 3 21 500 759 -8 11 2810 2809 Q 10 1995 1991 ¢}
4 800 752 8 22 -781 262 -15 12 -734 95 -25 11 866 564 17
5 1680 1682 0 23 611 765 -5 18 2177 2099 12 12 591 83878 7
6 1314 1344 -8 24 -651 126 -9 14 1406 1334 8 13 1256 1104 12
7 2049 2021 6 25 °-579 476 -11 15 -528 518 -22 14 995 782 12
B 977 944 4 26 -697 892 -18 16 992 1061 -5 15 960 9238 2
9 2473 2494 -5 17 467 514 -1 16 1014 1064 -3
10 4920 49568 -6 7 7 1 18 909 968 -3 17 1032 873 8
11 1571 1548 3 19 450 100 8 18 485 519 0
12 2156 2206 -9 0 484 594 -16 20 754 1036 -13 19 1094 1030 3
13 2548 2604 -10 1 1530 1421 26 21 -637 800 -18
14 3009 30086 0 2 1290 1182 23 22 1377 1078 17 7 19 1
15 1492 1429 7 8 907 789 18 23 968 494 16
18 35685 3812 -7 4 1858 1789 17 24 -584 543 -13 0 1441 1434 1
17 -649 40 -14 5 9641 954 -2 1 -450 159 -10
18 452 776 -12 8 1425 1447 -4 7 18 1 2 385 282 2
19 2015 1997 1 7 -308 155 -9 3 13832 1321 1
20 988 1172 -10 8 -373 136 -11 0 2515 2582 -23 4 341 755 -19
21 1481 1414 4 9 3663 3867 0 1 901 837 1 5 26862 2702 -8
22 1590 1591 0 10 25382 2577 -10 2 2748 2757 -2 6 1308 1152 15
28 2366 2051 81 11 -287 252 -8 3 -147 161 -3 7 904 1791 1
24 347 605 -8 12 2466 2478 -2 4 2238 2248 -2 8 182 201 0
25 953 870 19 13 -279 408 -12 5 2238 2286 -10 9 688 375 13
26 -848 223 -11 14 -521 3828 17 6 2840 2273 13 10 860 1141 -20
15 3213 3159 9 7 874 770 9 11 1295 1260 3
7 3 1 16 -364 484 -14 8 483 370 5 12 368 180 3
17 571 1701 -8 9 1650 1798 -23 13 -317 294 -8
0 3505 3481 7 18 1059 1157 -7 10 935 1130 -19 14 1037 1178 -9
1 8287 8158 13 19 820 69 3 11 2025 2109 -13 15 652 882 -10
2 3969 3937 7 20 683 786 -4 12 556 594 -1 16 887 929 -2
3 2985 2897 10 21 1881 1712 15 13 421 269 4 17 683 525 5
4 3312 3243 18 22 286 668 -9 14 1022 970 4
5 1499 1484 3 23 -283 628 -10 15 1605 1698 -10 7 21 1
8 3838 35606 K 24 -539 148 -8 16 -368 5 -4 .
7 846 8869 -3 25 875 652 (] 17 780 398 15 0 -354 168 -8
8 2873 2840 8 18 814 3821 18 1 487 145 8
9 4009 3916 20 i 9 1 19 2167 2060 11 2 -339 422 -12
10 2901 2901 0 - 20 -759 54 .15 3 -323 435 -11
11 3030 3056 -5 0 4591 4517 17 21 569 394 4 4 597 158 13
12 799 752 4 1 1399 1347 10 22 312 728 -10 5 1392 1431 -4
13 1506 1469 5 2 1242 1280 -7 6 724 280 17
14 1172 1049 13 S 2103 3209 -238 7 15 1 7 660 537 5
15 1088 972 10 4 2355 2391 -9 : 8 1694 1644 5
16 1289 1246 4 5 2382 2307 8 0 4038 434 -2 9 535 734 -8
17 993 1115 -9 6 -452 224 -18 1 -280 102 -4 10 779 125 19
18 257 112 1 7 1081 945 19 2 2079 2124 -8 11 111 302 -2
19 -458 689 -21 8 3343 3417 -17 3 1226 1244 -2 12 1024 1064 -2
20 1027 1288 -16 9 1184 1302 -17 4 760 738 1 13 1052 1049 0
21 1025 904 8 10 -222 202 -5 5 673 495 11 14 527 963 -18
22 -528 63 -7 11 1233 1142 11 86 910 751 13
23 1608 1497 7 12 901 939 -3 7 1278 1341 -7 7 28 1
24 819 629 8 18 -159 281 -4 8 543 694 -9
25 538 175 5 14 352 675 -14 9 -682 285 -25 0 -861 110 -7
26 964 852 4 15 1375 1403 -3 10 3902 3870 5 1 177 28 1
16 1274 1177 9 11 2186 20 2 2 301 748 -18
7 5 1 17 975 888 5 12 1675 1658 2 3 -439 98 -7
18 256 268 0 13 3024 3010 2 4 579 285 8
0 2565 2563 0 19 927 540 17 14 1661 1601 8 5 742 906 -9
1 2383 2341 12 20 -471 99 -6 15 512 23 9 6 -434 376 -11
2 4090 4032 18 21 820 510 11 16 -143 87 0 7 1003 801 12
3 2032 2004 8 22 1017 976 2 17 481 438 1 8 525 21 9
4 275 200 3 23 198 96 0 18 774 830 -2 g 911 842 3
5 3520 3499 5 24 771 824 -1 19 1454 1330 9 10 289 84 2
6 798 949 -21 25 -650 224 -9 20 1218 1070 8
7 1083 986 12 21 -834 208 -18 7 25 1
8 3344 3300 10 7 11 1
9 1065 1017 [} 7 17T 1 0 498 4863 1
10 614 361 18 0 1234 1291 -12 1 172 292 -1
11 2349 2292 11 1 1311 13983 -15 0 869 855 1
12 2102 2070 5 2 9606 993 -4 1 2276 2334 -10 8 0 I
13 2009 1965 7 3 1372 1380 -1 2 236 380 -4
14 814 419 10 4 1476 1517 -7 3 177 375 -5 0 4058 4101 -12
15 580 897 -8 5 2538 2598 -14 4 517 224 11 2 5018 4971 9
16 -224 380 -7 6 1982 2093 -23 5 114 788 -28 4 4184 4193 -2
17 1942 1949 0 7 335 323 0 8 350 30 5 6 456 413 3
18 1840 1989 -11 8 1785 1784 4] 7 802 227 1 8 4772 4819 -9
19 3094 3177 -12 9 2499 2596 -20 8 1858 1910 -7 10 1202 1081 16
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Tetra(pentafluorophenyl)octabromoporphinato Copper (II)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(I1I)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(II)
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Tetra{pentafluorophenyl)octabromoporphinato Copper{II)
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Tetra(pentafluorophenyl)octabromoporphinato Copper(1I) Page 29
4 1859 1699 -5 2 616 302 9 11 2217 2284 -12 18 778 880 -5
5 1611 1607 0 s 278 367 -2 12 2198 2194 4] 17 697 4868 7
6 204 224 0 4 530 437 3 13 1357 1457 -10 18 580 180 8
7 984 625 26 5 -258 85 -2 14 807 1002 -12
8§ 251 5383 -9 6 454 673 -7 15 1116 1049 5 13 13 1
g -85 357 -5 7 688 322 11 16 1120 1098 1
10 489 928 -24 8§ -374 181 -5 17 1137 1071 4 0 812 301 18

11 212 112 1 9 867 509 15 18 724 601 4 1 721 487 13
12 848 664 10 19 1098 922 9 2 832 477 7
13 474 308 4 12 22 1 20 791 450 11 3 871 1004 -10
14 -243 291 -4 21 1059 834 17 4 1462 1580 -14
15 -158 79 -1 0 721 584 5 5 542 424 4
16 1398 1276 9 13 7 1 8 455 590 -8
17 846 771 3 18 1 1 7 -419 451 -15
18 1745 575 6 g 631 552 7 8 1193 1040 13
19 687 402 8 0 2637 2812 7 1 3764 3782 -3 9 1133 1238 -9
. 1 363 429 -3 2 1845 1868 -4 10 787 1017 15
12 14 1 2 765 879 -11 3 2576 2576 0 11 965 925 2
3 658 225 24 4 -277 86 -4 12 651 583 2
0 475 615 -9 4 956 864 9 5 1747 1661 13 13 3876 382 0
1 1430 1426 0 5 1031 1027 0 6 961 1104 -14 14 574 487 2
2 251 318 -1 & 600 559 2 7 664 810 -10 15 965 308 28
8 2077 2180 -18 7 968 923 4 8 376 31 [ 16 412 312 2
4 321 45 4 8 503 590 -4 9 1018 983 3 17 1050 857 10
5 1740 1805 -9 9 683 441 13 10 817 875 -4
8 74 5 0 10 1308 1238 8 11 -176 398 -7 18 15 1
7 -130 152 -1 11 522 260 9 12 2304 2340 -5 .
8 1281 1382 -5 12 758 1081 -19 13 1252 924 27 0 2054 1978 15
9 1122 872 19 13 1183 11186 6 14 1141 1078 5 1 243 217 0
10 1981 1944 5 14 771 728 2 15 1502 1558 -5 2 361 410 -1
11 237 216 o} 15 -373 442 -11 16 281 400 -2 3 -258 104 -3
12 1017 945 4 186 848 3865 20 17 1563 1530 3 4 1398 1490 -10
13 1075 1182 -4 17 685 532 3 18 544 127 8 5 269 239 0
14 -459 20 -8 18 1129 1109 1 19 -485 262 -8 6 1470 1372 10
15 -348 376 -8 19 864 2886 18 20 505 441 1 7 239 89 1
16 111 484 -8 20 7687 218 13 8§ 647 529 5
17 752 9376 -10 21 725 5138 (] 13 9 1 9 582 122 11
22 -376 644 -12 10 -109 3899 -8
12 16 1 0 262 150 3 11 -601 573 -22
13 3 1 1 2624 2616 1 12 -231 140 -2
0 543 481 2 2 612 854 13 13 105 44 0
1 -152 387 -7 0 258 14 8 3 1900 1905 0 14 234 82 1
2 242 315 -1 11504 1511 -1 + 981 842 12 13 2308 37 -2
3 442 427 0 2 537 307 12 5 522 443 3
4 490 214 8 3 678 749 -8 6 1238 1074 17 13 17 1
5 1027 1018 0 4 1313 1373 -8 7 760 542 13
6 562 13 12 5 1430 1522 -14 8 724 294 20 0 649 435 10
7 587 469 4 6 951 983 -1 9 1204 1151 5 1 718 6138 5
8 642 880 -13 7 931 868 13 10 515 467 2 2 704 648 2
9 707 603 4 8 518 665 -8 11 -258 405 -9 3 179 77 1
10 1005 948 3 9 434 513 -3 12 -75 95 0 4 257 310 -1
11 780 233 19 10 1559 1533 3 18 977 857 8 5 861 146 26
12 1344 1352 0 11 2150 2168 -2 14 1783 1664 13 6 44 9 0
13 -320 58 -8 12 -496 203 -12 15 211 322 -2 7 1009 690 18
14 855 1023 -9 18 2178 2059 17 16 254 310 -1 8 858 655 10
15 834 575 10 14 947 982 -2 17 -114 710 -15 9 434 758 -12
15 627 840 -10 18 548 59 8 10 581 287 8
12 18 1 16 956 1022 -4 19 620 279 8 11 -870 35 -13
17 292 107 2 20 973 1092 -8 12 -441 255 -7
0 312 222 2 18 601 617 0
1 377 235 3 19 1156 1158 0 13 11 1 13 19 1
2 804 659 8 20 -207 695 -10
3 1934 1864 9 21 1102 -998 5 0 688 496 18 0 574 494 3
4 1225 1271 -4 22 -61 318 -2 1 734 768 -2 1 349 300 1
5 1078 918 11 . 2 -251 358 -9 2 589 744 -7
9 548 293 8 13 5 1 3 1386 1328 7 3 557 1138 10
7 1550 15238 2 4 826 368 12 4 T59 632 5
8 1682 1809 7 0 7381 770 -5 5 1923 1863 9 5 -322 477 -10
9 -154 248 -2 1 1518 1639 -20 8 289 405 -3 6 417 3238 2
10 -459 19 -8 2 1794 1772 S 7 605 454 7 7 1082 785 17
11 402 209 3 8 1395 1365 4 8 8387 1017 -14 8 609 134 11
12 897 839 3 4 1539 1524 2 9 -562 510 -23 9 379 161 3
13 668 634 1 5 404 168 7 10 602 254 12
6 126 365 -8 11 607 1775 -9 13 21 1
12 20 1 7 422 4310 0 12 842 851 0
& 296 628 .15 13 902 857 2 0 197 489 -8
0 -302 295 -8 g -282 191 -5 14 1842 1676 18 1 694 321 12
1 681 658 18 10 1436 1391 5 15 480 518 -1
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Tetra(pentafluorophenyl)octabromoporphinato Copper(1I)

14 o 1 18 -482 266 -11 2 1213 1081
14 -359 109 -5 3 567 140
0 860 815 8 15 -63 400 -5 4 449 249
2 1392 1384 1 16 -804 126 -12 5 658 345
4 1467 1382 12 17 -599 878 -14 6 578 171
8 -534 46 -14 18 1574 1431 11 7 -5986 99
8 1470 1594 -18 19 -47 594 -9 8 762 566
10 2115 2100 2 20 525 514 0 9 -181 700
12 1544 1605 -6 10 864 782
14 1176 1227 -4 14 8 1 11 -396 394
16 1113 1274 -11 ) 12 63 401
18 -434 310 -7 0 795 788 0 13 636 44
20 1071 1044 1 1 697 468 14 14 824 1089
2 552 128 14 15 128
14 2 1 8 -544 348 -21
4 308 331 0 14 18 1
0 425 511 -8 5 1911 1809 15
1 2778 2791 -2 6 515 599 -4 0 -262 385
2 1823 1780 7 7 1587 1509 10 1 718 99
8 -87 476 -18 8 864 618 2 2 730 8680
4 -247 288 -7 9 808 688 7 3 1276 1084
5 1008 943 [ 10 -554 327 .17 4 6681 866
8 1029 9886 [ 11 -275 209 -4 5§ -315 40t
7 824 544 19 12 403 244 3 8 854 124
8 733 674 3 13 848 607 1 7 -380 129
9 247 85 2 14 788 729 2 8§ 219 52§
10 6685 616 2 15 844 416 8 9 842 839
11 487 454 1 16 1038 5 0 10 1408 1478
12 1038 1062 -1 17 907 402 20 11 1592 1537
13 588 884 -15 18 728 446 9 12 398 278
14 1283 1202 5 18 992 1120 -6
15 -97 185 -1 14 18 1
18 551 279 7 14 10 1
17 782 702 3 0 -234 642
18 -851 181 -12 0 1890 1821 14 1 351 234
19 1211 873 18 1 1576 1449 17 2 -399 319
20 472 370 2 2 998 9338 5 3 1873 1357
21 664 383 8 3 1885 1551 18 4 135 460
- 4 2307 2357 -8 5 4684 647
14 4 1 5 2107 2134 -4 6 976 563
8 370 227 3 7 276 862
6 -275 302 -138 7 628 809 -11 8§ 512 641
11037 977 8 3 175 10 1 G -487 238
2 -485 119 -18 9 1166 1125 3
3 276 580 -14 10 834 1033 -14 14 20 1
4 1566 1423 20 11 473 239 [4
5 115 255 -2 12 879 318 13 0 484 239
6 1205 1098 12 13 783 738 2 1 611 42
7 949 824 10 14 876 449 18
8 724 581 8 15 13838 1375 -3 15 1 1
9 2048 2132 -1 16 108 132 0
10 1060 1094 -3 17 -357 189 -4 0 1758 1733
11 184 341 -3 18 902 858 2 1 1155 952
12 -45 530 -11 2 845 285
13 453 578 -4 14 12 1 3 595 693
14 1349 1370 -1 4 2532 2597
15 1058 946 7 0 1474 1528 -8 5 122 382
16 948 961 0 1 607 670 -3 6 662 299
17 695 837 2 2 318 388 -2 7 1454 1401
18 668 861 -8 3 459 333 4 8 456 754
19 1317 1875 -8 4 512 382 5 9 1362 1444
20 1183 1070 6 § 702 832 -8 10 [ 4886
6 588 622 -1 11 1279 1277
14 6 1 7 571 82 13 12 1362 1226
8 118 255 -2 13 722 410
0 1828 1829 0 9 1776 1798 -2 14 1528 1458
1 1079 6§80 10 10 668 502 7 15 298 378
2 -348 200 -8 11 1467 1530 -8 16 868 948
3 352 3882 -1 12 253 362 -2 17 879 848
4 834 928 -8 13 1658 1731 -7 18 1221 908
5 1785 1633 23 14 1909 1756 18 19 4 379
8 -272 62 -3 15 620 19 11
7 2127 2016 18 16 517 136 7 15 3 1
8 930 943 -1
9 859 728 9 14 14 1 0 876 1020
10 1855 1218 14 1 1675 1628
11 1354 1407 -5 0 673 847 -14 2 593 629
12 709 19 20 1 1000 9986 0 3 2364 2234

[

[
QB =TNPIO O UL D D

ot
WOOTDRU I O WO -ID U LI O

ok okt ok ok ot ok o ok ok

IR IR

=

-

WU ST O ST = i N 0 O Ut

D 00 =T OO U LI RD b= O

—

'
- A
O 00~ 00

B CO b

e e
W €9 00 U1K O U100 © =1 B =T



320

Appendix 7. Supplimentary Material for
the X-ray Crystal Structure Determination of ZnTFPPBrg.

Figure A7.1. ORTEP diagram for ZnTFPPBrg (50% probability ellipsoids) and
numbering scheme for macrocycle. Unlabelled C atoms have the same number as the
attached F atom.
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Figure A7.2. ORTEP diagram for ZnTFPPBrg unit cell (50% probability ellipsoids). The
representation is a projection down the b axis (c is horizontal) with water molecules shown
with shaded quadrants.
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Table A7.1. Crystal and Intensity Collection Data for ZnTFPPBrg.

Formula: ZnC44BrgN4Fog*CClyeCeH4Cloe- Formula Weight: 2062.03
(C3HgO,CH40)1/2°[C3H60,2(H20)]112

Crystal Color: purple Habit: hexagonal prism
Crystal Size: 0.30x 0.12 x 0.11 mm

Crystal System: orthorhombic Space Group: Pnma
a=12.0534) A o = 90

b=18.453(6) A B =90

¢ =29.259 (10) A v=90

V = 6508 (4) A3 Z=4

D= 2.10gcm3

MoKoa Radiation A=0.71073 A

p =5.60 mm-! T=295K
Enraf-Nonius Cad-4 diffractometer o scan

Transmission coeff. = range for data collection: 1-20

+h=11,k=0-17,1=0-28
Number of reflections measured: 6539

Number of independent reflections: 3151
R =0.066 on F for 1398 reflections with F2 > 3c6(F2)

wR = 0.020 on F2 for 3151 reflections
Final goodness of fit: 1.74 for 294 parameters and 3151 reflections
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Table A7.2. Final Refined Heavy Atom Parameters x 104 for ZnTFPPBrg.

z,y,z and U.,* x 10*
Atom T Yy z Ueggor B
Zn 2496(3) 2500 5394(1) 535(11)
Brl1  3871(2) 3419(1) 7258(1) 859(9)
Br2  1145(2) 5433(1) 5949(1) 694(8)
Br3  1366(2) 5459(1) 4795(1) 647(8)
Br4  4192(2) 3416(1) 3570(1) 666(8)
N1 2609(17) 2500 6087(7)  3.0(5) =*
N2 2583(11) 3611(7) 5400(6)  3.0(3) *
N3 2829(16) 2500 4714(7)  2.9(5) =*
C1 3234(14) 2866(9) 6799(6 3.2(5) =
C2 2805(15) 3104(10) 6361(6 3.2(5) *
C4 2347(15) 4021(11) 5770(7)  3.4(5) *
Cs 1866(15) 4701(11) 5607(7)  3.3(5) *

Cé  1975(15) 4691(11) 5147(7

)
)
)
C3  2502(15) 3813(10) 6216(6) 2.8(4) x
)
)
) 3.6(5) x
)

cr 2428(14) 4021(10) 5009(6) 2.3(4) x

C8  2780(14) 3823(9) 4578(7) 2.9(4)

Co  3041(14) 3112(10) 4462(6) 2.9(5) *

C10  3547(13) 2866(8) 4029(5) 2.4(4)

Cll  2450(15) 4355(10) 6592(6) 2.7(5) =
)

C12  3133(17) 4891(12) 6647(7) 3.3(5) *
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Atom z J z Ueqor B

C13  3121(18) 5422(12) 6987(7)  4.1(5) *
Cl4  2221(16) 5353(11) 7292(7)  2.9(4) x
C15  1475(18) 4830(12) 7269(7)  4.0(5) *
C16  1598(16) 4350(12) 6907(7)  3.5(5) *
C17  2761(16) 4389(11) 4222(6)  3.0(5) *
C18  3532(20) 4929(14) 4207(8)  5.3(6) *
C19  3532(19) 5443(13) 3868(8)  4.9(6) x
C20  2736(18) 5398(13) 3554(8)  4.3(5) =
C21  1958(20) 4894(14) 3552(9)  5.4(6) *
C22  2001(20) 4359(14) 3895(9)  5.3(6) x
F12  3972(10) 4977(6) 6349(4) 757(38)
F13  3822(11) 5941(7) 7030(4) 938(47)
F14  2156(11) 5844(7) 7642(4) 989(51)
F15  637(11) 4799(7) 7559(4) 904(45)
F16  811(10) 3822(7) 6893(4) 801(41)
F18  4313(9) 4962(6) 4530(5)  747(40)
F19  4281(12) 5974(7) 3880(5) 1230(62)
F20 2727(14) 5938(8) 3219(5) 1362(63)
F21  1181(13) 4888(8) 3230(4) 1200(57)

F22  1219(10) 3869(7) 3876(4) 786(41)



Atom

Clla
Cl2a
Cl3a
Clib
Cl2b
Cl3b
C2b

Cllo

Cl2o

1358(20)
—361(50)
—688(35)
—2042(27)
—488(26)
—92(26)
—606(18)
958(16)

90(14)

2500
2500
1737(18)
2500
2500
1774(15)
1829(12)
1295(11)

2300

. Ueq = %’ Zi E,[Uv(a’:a‘;)(&’" : EJ)]

* Isotropic displacement parameter, B

i Population Parameter, 0.5
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3140(9)
2455(9)
3230(11)
2899(16)
3610(11)
2828(10)
6066(7)
229(7)

—488(6)

Uegor B

1546(100)}
2865(255)1
3416(198)}
2321(187)}
1774(128)}
2243(137)}
10.8(7) *
17.6(8) %

18.0(7) 1



Dista,nce(A)
Zn -N1 2.03(2)
Zn -N2  2.053(14)
Zn -N3 2.03(2)
Zn -Oa 2.158
Zn -Cl20 3.167
Brl -C1 1.853(17)
Br2 -C5 1.891(19)
Br3 -Cé6 1.90(2)
Br4 -C10  1.854(15)
N1 -C2 1.39(3)
N2 -C4 1.35(2)
N2 -C7 1.38(2)
N3 -C9 1.37(3)
Ci1 -Ci 1.35(2)
Ci1 -C2 1.45(3)
C2 -C3 1.42(3)
C3 -C4 1.37(3)
C3 -Ci11 1.49(3)
C4 -C5 1.46(3)
Cs -Cé6 1.35(3)
Cé6 -C7 1.41(3)
C7 -C8 1.38(3)
cs -C9 1.39(3)
Cs -C17 1.48(3)
C9 -Cio 1.48(2)
C10 -C10 1.35(2)
C11 -C12 1.30(3)
C11 -C16 1.38(3)
Ci12 -C13 1.40(3)
Ci2-F12 " 1.34(2)
C13 -C14 1.41(3)
C13 -F13 1.28(3)
C14 -C15 1.32(3)
Cl14 -Fi4 1.37(2)
C15 -C16 1.39(3)
C15 -F15 1.32(3)
C16 -F16 1.36(2)
C17 -C18 1.36(3)
C17 -C22 1.33(3)
C18 -C19 1.37(3)
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Table A7.3. Complete Distances and Angles for ZnTFPPBrg.

Distance(.&.)
C18 -F18 1.34(3)
C19 -C20 1.33(3)
C19 -F19 1.33(3)
C20 -C21 1.32(3)
C20 -F20 1.40(3)
C21 -C22 1.41(4)
C21 -F21 1.33(3)
C22 -F22 1.31(3)
Ca -Clla 1.775
Ca -Cl2a 1.663
Ca —Cl3a 1.710
Cb -Cllb 1.715
Cb -Cl2b 1.613
Cb -Cl3b 1.664
O a -Cla 1.227
Cla -C2a 1.504
Cla -C3a  1.500
Ob-Cilb 1.205
Cib -C2b  1.431
Clo -C20 1.380
Clo -C6o  1.380
Clo -Cllo. 1.680
C20 -C30  1.380
C20 -Cl20 1.669
C30 ~C4o 1.380
C40 -C50  1.380
C50 -C6o0  1.380



N1 -Zn
N1 -Zn
N2 -Zn
N2 -Zn
C2 -N1
C7 -N2
C9 -N3
C1 -Ci
C2 -C1
C2 -Ci
Ci1 -C2
C3 -C2
Ci1 -C2
C3 -C2
C3 -C2
C4 -C3
C11 -C3
Ci11 -C3
C3 -C4
Cs -C4
Cs5 -C4
C4 -C5
Cé -C5
Cé -C5
C5 -C6
C7 -Cé
C7 -Ce6
Ceé -C7
cs8 -C7
- C8 -C7
C9 -Cs8
C17 -C8
C17 -Cs8
Cc8 -C9
C10 -C9
cg8 -C9
C10 -C9
C10 -C9
C9 -Ci10
C10 -C10

Angle(®)

-N2  89.4(7)
-N3  164.8(8)
-N3  89.8(7)
-N2’  174.1(6)
-C2  106.3(17)
-C4  109.1(15)
-C9"  110.8(17)
-Brl 123.4(13)
-Brl 128.4(13)
-C1  107.6(15)
~-N1  109.1(16)
-N1  121.4(17)
-N1  109.1(16)
-N1  121.4(17)
-C1  129.3(16)
-C2  125.2(17)
-C2  114.0(16)
-C4  120.6(17)
-N2  125.2(17)
-N2  107.7(16)
-C3  127.1(18)
-Br2 128.6(14)
-Br2 125.5(15)
-C4  105.8(17)
-Br3  119.4(15)
-Br3  130.4(15)
-C5  109.6(17)
-N2  107.1(15)
-N2  124.6(16)
-C6  127.9(17)
-C7  122.9(17)
-C7  116.9(16)
-C9  119.9(16)
-N3  127.1(17)
-N3  106.5(15)
-N3  127.1(17)
-N3  106.5(15)
-C8  126.3(16)
-Br4 128.8(12)
-Br4 123.2(12)
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C10
C12
C1e6
C16
C13
F12
F12
Ci14
F13
F13
C15
Fi14
F14
C16
F15
F15
Ci15
F16
F16
C18
C22
C22
C19
F18
F18
C20
F19
F19
C21
F20
F20
C22
F21
F21
C21
F22
F22

Angle(°)
-C10-C9  107.9(14)
~C11-C3  125.2(18)
~C11-C3  121.4(17)
-C11 -C12 113.3(18)
~C12-C11  128.0(20)
~C12-C11  119.2(18)
~C12-C13  112.7(18)
-C13 -C12 113.3(19)
-C13 -C12 125.9(20)
-C13 -C14 120.8(19)
-C14-C13  123.9(19)
~C14-C13  117.3(17)
~C14-C15  118.8(18)
-C15-C14  115.7(19)
~C15-C14  121.3(19)
-C15-C16  123.0(19)
~C16 -C11  125.7(19)
-C16 -C11  120.3(17)
~C16 -C15  113.9(17)
~C17-C8  121.9(18)
-C17 -C8 119.4(19)
-C17-C18  118.6(20)
-C18 -C17  121.8(22)
-C18 -C17  119.4(20)
-C18 -C19  118.7(21)
-C19 -C18  117.2(22)
-C19 -C18 119.3(21)
~C19-C20  123.4(21)
~C20-C19  123.9(22)
-C20 -C19  116.4(20)
-C20 -C21  119.6(20)
-C21 -C20  117.7(23)
-C21 -C20 120.6(22)
-C21 -C22  121.7(22)
-C22 -C17  120.7(22)
~C22-C17  123.8(21)
-C22 -C21  115.4(21)

Cl2a -C a -Clla 113.9
Cl3a -C a -Clla 109.8
Cl3a -C a -Cl2a 106.2



Cl2b-Cb
Cl3b-Cb
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~Cl1b
-Clib

Cl3b
C2a
C3a
C3a
C2b
C2b
Céo
Clio
Cllo
C3o
Cl2o
Cl2o
C4o
Cbo
Céo
Cbo

-Cb -Cl2b
—-Cla -Oa
—-Cla -Oa
—Cla -C2a
-Cib-Ob
-C1b -C2b
—Clo —C20
-Clo -C20
~Clo -Cé6o
-C20 -Clo
-C20 -Clo
-C20 —C3o
-C30 -C20
-C40 -C3o
-C50 -C4o
-C6o0 -Clo

114.4
106.8
110.6
123.5
122.9
113.6
119.9
119.9
120.0
119.3
120.7
120.0
118.2
121.8
120.0
120.0

.120.0

120.0
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Table A7.4. Observved and Calculated Structure Factors for ZnTFPPBrg. The colmuns

F2

F2, - : . —
contain, in order, £, 10Fyps, 10F 4. and 10 L”‘—-z—‘-’-‘!’—c— . A minus sign preceeding F,p;

Pobs
indicates that F2, is negative.
Tetra(pentafluorophenyl)octabromoporphinato Zinc(II) Page 1
27 446 3858 [ 15 1354 1363 -2 11 489 454 3
0 o 1 16 463 3871 10 12 894 182 14
3 0 1 17 -148 8 -3 13 859 683 26
2 1577 1818 105 18 -134 91 -3 14 850 1755 14
4 274 372 -15 1 1668 1815 -61 19 178 2 15 498 625 -15
6 237 204 2 .2 1601 1483 45 20 948 1117 -33 16 1401 1290 21
8 2550 2498 13 3 2685 2682 0 21 -199 1 -4 17 425 5217 -9
10 266 60 11 4.1900 1855 16 22 941 885 8 18 -165 272 -10
12 1143 1204 -14 5 414 523 -24 23 252 203 2 19 633 537 10
14 1439 1416 5 8 2168 2116 18 24 558 577 -1 20 419 468 -4
16 2681 2717 -7 7 1897 1834 21 25 -28% 223 .12
18 1302 1325 -4 8 5019 4984 7 9 0 1
20 -158 7 -2 9 868 832 9 [} 0o 1
22 1987 1972 2 10 1527 1448 25 1 540 443 11
24 1979 1878 16 11 1638 1652 -5 0 3872 3959 -20 2 428 584 -19
26 -153 221 -5 12 -58 110 -3 1 1878 1842 10 3 171 88 2
28 186 17 2 18 732 872 -34 2 3830 45 19 4 ~292 76 .12
14 1053 1071 -4 S 1144 1288 -43 5 929 904 4
1 0 1 15 -268 283 -22 4 1419 1369 14 6 798 630 24
16 787 1724 2 5 2483 2395 24 T 407 76 18
1 491 95 92 17 845 899 -11 6 498 235 31 8 162 159 0
2 988 1070 -45 18 247 9 7 7 1914 1819 26 9 198 335 -8
$ 1511 1375 64 19 -110 208 -7 8 1096 995 24 10 499 264 19
4 1419 1370 23 20 205 210 0 9 2685 2554 34 11 1323 1178 28
5 269 15 19 21 247 341 -8 10 1219 1333 .30 12 1404 1368 7
6 3447 3358 25 22 56 253 -7 11 636 668 -5 183 168 188 0
7 412 557 -86 28 404 530 -12 12 811 953 -30 14 522 809 17
8 3455 3305 41 24 1014 865 24 13 400 821 8 15 55 244 -5
9 615 637 -5 25 984 1001 -2 14 374 554 -22 18 674 628 5
10 150 27 5 26 338 124 9 15 -302 226 -20 17 450 113 17
11 5769 5740 5 27 765 673 11 16 922 943 -4
12 847 846 1] 17 1128 1108 10 o 1
13 2288 2352 -19 4 0 1 18 498 388 10
14 409 154 26 19 1509 1535 -5 0 -180 115 -5
15 1555 1514 11 0 4803 4849 -10 20 623 708 -1i1 1 628 358 27
16 1583 1485 21 1 1912 1879 11 21 630 572 2 715 673 5
17 663 404 39 2 1062 981 26 22 130C 1231 12 3 257 76 8
18 1187 1225 -14 3 1329 1277 18 23 -208 146 -8 4 489 495 0
19 241 35 8 4 633 632 0 24 -329 2738 -17 5 288 81 8
20 938 929 1 5 2408 2590 -61 8 305 92 9
21 864 826 ] 6 667 632 8 7 0o 1 7 220 271 -2
22 914 834 14 7 397 296 14 8 .66 223 -5
23 485 548 -8 8 1420 1549 .44 1 2158 2244 -24 9 938 1075 -23
24 260 325 -4 9 1537 1581 1 2 1107 1142 -9 10 165 28 2
25 -106 2381 -7 10 2774 2851 .22 3 -80 36 -1 11 287 809 -1
28 855 599 32 i1 321 339 -2 4 1220 1289 -18 12 -341 90 -12
27 1127 1080 7 12 1021 1028 -1 5 640 617 4 13 415 462 -3
28 45 287 -6 13 -108 187 -8 6 558 862 25 14 668 609 8
14 312 264 4 7 1546 1459 22
2 o 1 15 439 177 24 8 1408 1604 .54 11 0 1
16 1886 1828 15 9 512 18 35
0 3785 3574 57 17 990 1059 -15 10 1219 1145 17 1 367 286 5
1 7183 852 -58 18 493 338 17 11 844 1021 -37 2 509 205 20
2 2046 2080 -14 19 1695 1658 9 12 -331 155 -19 3 422 163 14
3 3579 3821 -71 20 688 509 24 13 -258 204 -14 4 -258 29 -8
4 281 469 -39 21 10 275 -9 14 -82 345 -16 5 517 605 -9
5 1710 1682 19 22 -18 207 -4 15 265 247 1 6 364 340 1
6 151 386 .34 23 639 442 21 16 833 828 1 7 100 419 -18
7 3028 3052 -7 24 2211 21862 10 17 1155 1073 15 8 658 577 8
8 1281 1178 36 25 414 8 15 18 731 779 -6
9 1950 2018 -22 26 1240 1109 22 19 476 353 10 0 1 1
10 732 619 28 20 484 642 .17
11 3023 3184 -47 5 0 1 21 316 168 6 1 249 616 -98
12 249 170 7 22 585 572 1 3 628 693 -20
13 -32 282 -14 1 721 1753 -8 5 2651 2917 -80
14 1209 1208 2 348 237 13 8 0 1 7 1250 1246 1
15 407 6865 -486 3 1063 1183 .22 9 508 503 0
16 -187 171 -11 4 1212 1850 -486 0 1857 1825 8 11 1538 1654 -380
17 347 540 -28 5 1494 1418 23 1 469 438 3 13 634 725 -15
18 641 512 19 6 1149 1199 .15 2 998 943 11 15 1007 1063 -10
19 3766 3724 9 7 791 1761 7 S 909 789 23 17 1147 1257 -2}
20 685 628 8 8 2138 2131 1 4 55 1707 26 19 1925 1916 1
21 567 471 11 9 1113 1181 -19 5 169 104 2 21 1479 13867 18
22 -284 117 -12 10 877 1799 17 86 611 662 -8 23 253 427 -9
23 836 861 -4 11 3513 8548 -8 7 565 698 .20 25 489 371 7
24 563 593 -3 12 2355 2290 17 8 168 509 -31 27 808 748 5
25 705 518 22 13 1992 1946 12 9 595 733 -21
26 1223 1027 33 14 -92 78 -2 10 911 984 .14 1 11
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Tetra(pentafluorophenyl)octabromoporphinato Zinc(II)
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Tetra(pentafluorophenyl)octabromoporphinato Zinc{II) Page 3
22 753 842 -15 9 140 209 -4 S 804 741 12 11 148 408 -14
28 173 184 0 10 1405 1383 21 4 368 119 18 12 313 72 8
24 549 588 -4 11 821 874 -13 5 558 540 2 13 169 256 -3
25 1479 1373 21 12 894 908 -3 6 1825 1714 29
26 179 339 -8 13 1000 1077 -19 7 437 365 8 11 2 1
27 143 331 -8 14 1804 1816 -3 8 1066 929 29
15 270 146 8 9 111 280 -9 1 317 191 8
2 2 1 16 948 966 -3 10 765 774 -1 2 168 265 -4
17 831 857 -5 11 -104 401 -24 3 22% 197 1
0 2829 2878 -186 18 1019 982 7 12 83 110 0 4 589 599 -1
1 1564 1402 65 19 -288 59 -11 18 -236 197 -12 5 3899 295 6
2 1319 1299 8 20 -514 45 -36 14 -174 3685 -21 6 3368 287 3
3 726 363 92 21 347 394 -3 15 858 945 -186 7 191 133 1
4 268 87 17 22 292 16 9 16 28% 390 -8 8 307 13 8
5 3206 30486 46 23 311 390 -5 17 -359 63 -15
8 1488 1304 64 24 -425 63 -20 18 578 484 10 4] 3 1
7 4020 4047 -8 25 -180 300 -12 19 315 385 -5 :
8 895 787 32 26 847 815 4 20 -107 241 -7 1 410 495 -17
9 3263 3352 -25 21 177 100 2 3 2328 2396 -20
10 -98 308 -28 5 2 1 22 130 325 -8 5 1145 1333 -61
11 998 970 8 7 2430 2360 18
12 985 1024 -11 1 590 578 2 8 2 1 9 1321 1305 4
13 300 406 -14 2 730 723 1 11 82 4 0
14 2000 1883 33 S 841 702 -14 0 434 418 1 13 978 1732 42
15 875 869 1 4 400 438 -6 1 -258 92 -11 15 876 789 14
16 420 230 19 5 500 152 41 2 444 464 -2 17 2285 2238 9
17 1835 1813 5 6 585 430 27 $ 518 3877 16 19 2127 2221 -18
18 121 157 -1 7 498 389 16 4 643 8670 -4 21 749 764 -1
19 397 362 3 8 766 831 -15 5 821 697 21 23 84 124 0
20 254 403 -13 9 1111 1109 0 6 3468 325 1 25 608 345 17
21 744 737 1 10 509 570 -10 7 -107 318 -15 27 67 57 0
22 361 432 -6 11 1233 1224 2 8 458 485 -3
23 573 647 -9 12 198 163 1 9 -187 117 -4 1 3 1
24 714 720 0 13 797 871 -15 10 990 927 12
25 347 128 10 14 1036 10486 -2 11 414 387 2 1 1253 1580 -181
28 209 29 4 15 11838 1149 8 12 595 513 9 2 801 1710 28
27 417 481 -5 18 1183 1200 -3 13 7368 491 30 S 1197 1138 24
17 1191 1145 10 14 299 281 1 4 2062 1976 32
3 2 1 18 1503 1519 -3 15 433 444 0 5 942 849 32
19 -373 15 -18 16 353 211 8 6 3295 3161 38
1 3838 3483 88 20 668 708 -5 17 254 228 1 7 341 387 -8
2 2442 2357 29 21 208 196 0 18 441 420 1 8 2858 2944 -27
3 1154 1143 4 22 -4886 115 -28 19 118 169 -1 9 -197 71 -11
4 459 609 -37 23 -399 27 -117 20 -343 229 -18 10 282 435 -24
5 787 910 -41 24 -218 123 -6 11 737 745 -2
6 3178 3226 -13 25 499 456 3 9 2 1 12 -253 182 -21
7 -211 64 -12 13 1899 1948 -15
8 926 920 2 (] 2 1 1 719 645 11 14 688 704 -4
9 1336 1318 5 2 497 460 4 15 1438 1548 -31
10 535 577 -8 0 545 614 -13 S 113 143 0 16 1518 1613 -27
11 508 528 -2 1 403 294 13 4 585 5383 4 17 1553 1569 -4
12 -74 43 -1 2 648 676 -5 5 436 254 14 18 988 1045 -13
13 156 143 0 S 223 152 6 363 469 -10 19 268 298 -2
14 507 638 -23 4 393 507 -17 7 382 325 4 20 337 158 11
15 1398 1417 -5 5 159 282 -9 8 1008 983 4 21 -12% 209 -7
16 425 371 [} 6 1228 1074 39 9 528 413 11 22 -201 1238 -7
17 811 278 2 7 1168 1267 -27 10 487 531 -4 23 72 80 0
18 1958 2041 -22 8 476 316 19 11 319 142 8 24 -168 303 -13
19 569 419 18 9 1383 1466 -22 12 -211 225 -10 25 859 839 3
20 1732 1670 14 10 127 402 .28 13 422 124 16 28 205 82 3
21 -11 189 -4 11 251 224 1 14 431 149 16 27 818 587 27
22 -183 3836 -17 12 998 1069 -16 15 615 730 -14
23 512 520 0 13 188 308 -8 18 505 438 ] 2 3 1
24 497 489 0 14 -67 138 -3 17 -297 110 -9
25 1248 1161 15 15 821 138 11 0 689 250 96
26 81 184 -2 16 583 478 13 10 2 1 1 722 567 45
17 1186 1101 17 2 2899 2879 [}
4 2 1 18 -57 161 -3 0 -206 137 -6 3 1070 1142 -28
1 708 650 7 1 361 421 -5 4 1697 1669 11
0 4060 3862 47 20 399 271 8 2 427 179 15 5 1234 1096 49
1 493 400 18 21 278 419 .10 3 450 130 19 6 598 560 9
2 3324 3230 25 22 -49 224 -5 4 550 514 3 T 1419 1498 -29
3 174 71 6 23 269 233 1 5 576 413 18 8 974 918 17
4 235 223 1 6 307 2686 2 9 487 428 11
5 1315 1358 -14 7 2 1 7 671 673 0 10 -240 213 -24
8 -210 54 -11 8 -1238 91 -2 11 -133 190 -11
7 -218 297 -31 1 905 877 [] 9 364 191 9 12 1370 1312 17
8 163 164 0 2 570 483 13 10 -119 179 -4 18 275 198 8



332

Tetra(pentafluorophenyl)octabromoporphinato Zinc(II)
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Tetra(pentafluorophenyl)octabromoporphinato Zinc(II)

13 558 563 0 5 98 169 -3 10 348
14 194 362 -15 6 827 901 -17 11 348
15 874 1014 -33 7 1516 1609 -26 12 342
16 1722 17086 4 8 161 170 0 13 263
17 220 124 4 9 1045 1063 -4 14 577
18 855 737 21 10 280 298 -1 15 709
19 329 272 4 11 -94 46 -1 16 367
20 -331 279 -24 12 278 51 10

21 -221 280 .15 13 -135 202 -8 10 4
22 690 642 8 14 1112 1140 -6

23 446 300 11 15 -31 23 0 483
24 215 187 1 16 -65 228 -7 562
25 520 408 10 17 846 892 -7 432
26 510 233 18 18 -362 38 -15 -126

19 -151 9 -2
4 4 1 20 -143 221 -7
21 247 408 -10

et ok ot
Bt © (0 00 =T D VT i €O R 1t ©
»
'Y
(=]

0 -66 135 -5 22 -299 10 -9
1 255 108 12 23 426 415 0 -215
2 1424 1449 -8 -231
3 497 443 10 7 4 1 239
4 909 937 -14 -261
5 1699 1660 12 1 221 204 1 218
6 -121 48 -3 2 450 390 7
7 198 368 -19 3 628 576 8 11 4
8 346 265 9 4 795 908 -24
9 541 520 H 5 962 1057 -21 1 243
10 1384 1259 34 6 1168 1183 -3 2 421
11 144 117 1 T 480 511 - 3 99
12 1466 1464 0 8 462 254 20 4 -348
13 793 843 -10 9 349 27 16 5 613
14 496 548 -8 10 -242 80 -9 6 497
15 458 469 -1 11 716 431 37
16 540 500 5 12 227 159 3 0 5
17 973 928 10 13 -178 33 -4
18 559 426 15 14 -37 145 -2 1 1278 13
19 -299 196 -18 15 343 444 -9 3 3094 31
20 183 240 -2 18 145 108 1 5 1799 1639
21 97 84 0 17 476 390 7 7 5833 5837
22 -324 125 -18 18 861 1008 -23 9 5710 5730
23 398 462 -5 19 -297 213 -14 11 297
24 -421 295 -28 20 514 503 1 13 537
25 288 412 -8 21 -185 149 -5 15 -152
17 2288 2311
5 4 1 8 4 1 19 -315
21 1305 1305
1 1216 1080 38 0 315 9 13 23 534
2 79 728 15 1 417 295 11 25 144
3 928 880 11 2 711 593 18
4 359 98 22 S 412 229 15 1 5
5 405 395 1 4 514 558 -5
6 490 391 14 5 740 761 -3 1 2371 2154
7 279 62 13 6 249 285 -2 2 2905 2893
8 627 631 0 7 417 86 20 $ 1454 1331
9 529 556 -4 8 187 76 3 4 497
10 892 974 -19 9 410 390 1 5 -82
11 -189 63 -8 10 212 248 -1 6 4609 4597
12 -142 8 -3 11 760 615 20 T 381
13 774 833 -11 12 -129 191 -8 8 380
14 558 491 9 18 540 422 11 9 2954 2961
15 576 535 5 14 -248 240 -13 10 2170 20486
16 247 138 5 15 304 164 [ 11 861
17 809 823 -2 16 -34 381 -15 12 403
18 39 111 -1 17 342 3847 0 13 1284 1302
19 -.318 128 -18 18 505 666 -1T 14 9386
20 829 719 16 19 325 342 -1 15 221
21 115 78 0 186 360
22 68 113 0 9 4 1 17 1093 1040
28 -272 100 -8 18 18568 1746
24 -371 110 -15 1 3832 362 -2 19 5986
2 714 668 (] 20 1563 1474
] 4 1 3 537 3 31 21 553
4 251 72 22 873
0 1678 16283 15 5 553 524 3 23 455
1 1177 1078 25 6 504 384 1 24 614
2 607 678 -14 7 498 541 -4 25 1450 1382
3 198 38 ] 8 77 284 7 26 208
4 316 535 -31 9 248 9 8

N
f
oy

COMNNIOON-IRN
e
D
Bt RO IW IO UNTOOWRROO L

31+ RORY e

[N -

[ ™
bt 1S €2 8D =T O b 00 OO0 et

Vet

LI I T Y S}

DORIND ¢ ROPa 8D 1 €O bos o i
1O 0 00 W i oot (0 Pt pet LTTCD Q0 M (D TR b= €O



334

Tetra(pentafluorophenyl)octabromoporphinato Zinc(IIy

18 369 381 -1 15 636 605 3 16 916
19 741 771 -4 16 741 604 17 18 -180

20 591 521 8 17 346 330 1 20 288
21 1084 1098 -2 18 646 683 -4 22 1272 1281
22 135 314 -8 19 1986 5 3 24 1375 13854
23 624 598 2 20 298 436 -10 26 539
24 551 395 13
25 629 422 19 8 5 1 1 6
5 5 1 0 818 718 17 1 2136 2030
1 784 772 2 2 857
1 1839 1787 15 2 276 148 7 3 1148 1234
2 1763 1688 22 3 -138 8 -2 4 898
3 2254 2208 13 4 336 163 11 5 242
4 453 489 -5 5 552 202 31 6 533
5 492 447 (] 6 1089 1151 -13 7 1219 1158
8 1872 1703 -9 7 1406 1356 11 8 1843 1964
7 881 415 -10 8 448 472 -2 9 415
8§ 160 399 -22 9 471 478 0 10 1454 1377
9 951 932 4 10 768 755 2 11 2636 2619
10 1423 1475 -14 11 721 734 -1 12 -264
11 692 640 9 12 459 413 4 13 1615 1558
12 296 398 -10 138 371 821 3 14 1251 1320
13 297 226 5 14 591 719 -16 15 308
14 388 80 19 15 141 91 1 16 1008
15 2053 1997 14 16 578 537 4 17 846
16 1082 1080 0 17 -60 107 -1 18 1849 1723
17T 352 224 9 18 -272 129 -9 19 642
18 988 972 2 20 458
19 -249 84 -8 9 5 1 21 779
20 974 1050 -13 22 194
21 607 594 1 1 486 339 13 23 -323
22 910 833 11 2 -119 268 -10 24 434
23 478 578 -10 3 1120 1089 5 25 580
24 -329 62 -11 4 483 299 15 26 -325
5 270 111 6
8 5 1 6 -151 228 -8 2 (]
7 399 150 14
0 1870 1630 11 8 416 190 14 0 4126 3915
1 342 68 18 9 580 552 3 1 984
2 2595 2657 -17 10 817 689 17 2 335
3 574 519 9 11 441 504 -5 3 1851 1786
4 794 837 -9 12 515 430 7 4 89
5 1493 1441 14 13 528 148 24 5 974
6 521 421 13 14 -79 87 -1 6 128
7 178 65 4 15 355 466 -8 7 1171 1095
8 468 521 -7 8 252
9 1618 1504 28 10 5 1 9 6855
10 1088 1101 -3 10 307
11 1101 1144 -9 0 1178 963 38 11 478
12 -100 115 -3 1 810 497 87 12 258
13 629 790 .27 2 647 524 13 13 534
14 858 700 28 3 -190 28 -3 14 -12
15 -305 191 -16 4 500 322 14 15 138
16 252 295 - 5 586 3893 18 16 469
17 420 48 19 8 292 51 8 17 821
18 1123 1174 -9 7 -298 42 -9 18 378
19 1375 1322 10 8 594 292 24 19 1122 1184
20 590 823 -3 9 -197 40 -4 20 -158
21 -348 173 -15 10 -79 294 -9 21 1124 1251
22 137 830 -8 11 716 630 9 22 606
23 -390
7 5 1 11 5 1 24 -213
. 25 308
1 1310 1118 44 1 470 220 15 26 251
2 777 880 -21 2 651 264 30
3 1025 946 17 $ -57 72 0 3 (<]
4 594 482 16
5 2006 198 0 0 6 1 1 894
6 -109 8 -1 2 964
7 617 538 11 0 1034 1155 -31 S 410
8 1136 1086 10 2 3266 3301 -14 4 417
9 1238 1194 9 4 1033 1159 -32 5 -110
10 1413 1386 (] 6 213 103 5 6 1085 1128
11 325 84 12 8 1640 1739 -24 7 807
12 255 488 -21 10 2893 2892 0 8 1805 1761
13 981 918 11 12 -180 136 -6 9 599
14 628 574 6 14 3223 3116 20 10 1068 1105
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Tetra(pentafluorophenyl}octabromoporphinato Zinc(II)

6 G581 480 14 17 484
7 694 690 0 10 6 1 18 519
8 923 856 13 19 -291
9 827 308 1 0 1007 970 5 20 156
10 459 412 5 1 6852 4686 19 21 134
11 392 62 19 2 292 183 5 22 554
12 262 3893 -11 3--252 288 -15 28 639
13 219 859 -10 4 338 104 10 24 1211 1208
14 968 1076 -21 5 -160 150 -4 256 264
15 27 245 1 6 186 419 -14
16 433 401 2 7 3860 52 12 3 7
17 -98 153 -3 8 9 86 0
18 155 467 -21 9 456 488 -2 1 135
19 407 299 7 10 -89 100 -1 2 6879
20 -348 1786 -18 3 639
21 -92 508 -25 0 7 1 4 -246
22 413 374 2 -5 1168 1176
1 672 455 33 6 1521 1538
7 6 1 3 3990 3859 25 7 151
5 2251 2172 18 8 1739 1858
1 518 202 30 7 428 473 -6 9 415
2 317 297 1 9 2829 2781 10 10 373
$ 691 684 1 11 1221 1152 13 11 3477 3468
4 388 387 0 13 529 233 24 12 880
5 288 100 10 15 851 838 2 13 522
6 339 2 15 17 1458 1416 7 14 -304
7 56 660 -14 19 2490 2504 -2 15 628
8 1241 1091 32 21 421 718 -28 16 938
9 652 587 9 28 377 402 -1 17 340
10 587 519 8 25 553 476 5 18 921
11 1101 978 23 19 -275
1 422 411 1 1 7 1 20 979
18 137 128 0 21 522
14 267 131 [] 2689 2697 -8 22 249
15 785 781 0 -193 83 -9 28 241
16 116 231 -4 2507 2501 1 24 141
17 511 5286 -1 958 829 36
18 627 594 3 353 508 -28 4 7
19 343 261 4 1072 1101 -8
20 -71 108 -1 -296 147 -23 2872 2378

15 -288 219 -13 19 1721 1652
16 220 58 4 2 7 1 20 510
17 228 108 3 21 4862
0 5974 6050 -18 22 270
9 6 1 1 802 320 -2 28 284
2 998 1032 -10
1 408 160 15 3 130 91 1 5 7
2 -284 43 -9 4 662 588 18
S 417 231 13 5 1248 1153 27 1 528
4 395 349 3 6 -224 45 -11 2 491
5 210 81 4 7 161 238 -8 3 -259
8 -277 203 -13 8 1091 1074 4 4 287
7 870 120 12 9 558 467 14 5 662
8§ 322 367 -3 10 1370 1402 -9 6 1132 1141
9 341 333 0 11 318 85 15 7 1392 1448
10 396 327 5 12 280 281 0 8 2160 2178
11 130 199 -2 18 -112 22 -2 9 688
12 535 568 -3 14 -145 111 -5 10 10868 1092
13 418 473 -4 15 812 868 -11 11 8586
14 263 9 6 16 2035 2030 1 12 597
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Tetra({pentafluorophenyl)octabromoporphinato Zinc(II)
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Tetra(pentafluorophenyl)octabromoporphinato Zine(II) Page 9
1 313 430 -15 1 1348 1408 -15 12 -345 1 -12 18 -279 86 -9
2 252 246 0 2 407 278 12 13 -312 182 -13 19 2119 2080 12
3 1794 1840 -13 3 702 e81 3 14 -252 60 -6 20 3385 168 11
4 313 304 1 4 77 87 0 21 -397 100 -17
5 636 618 3 5 86 200 -4 9 9 1 : 22 338 445 -8
6 281 207 6 8 -327 85 -17
7 -3843 47 -21 7 574 521 7 1 259 230 1 3 10 1
8 844 851 -1 8 1495 1539 -10 2 564 454 10
8 994 1022 -6 9 466 282 17 $ -133 110 -3 1 1758 1688 19
10 786 77 2 10 -195 243 -13 4 265 46 ] 2 -355 159 -26
11 -3% 340 -18 11 300 218 5 5 419 137 15 3 636 741 -20
12 -73 265 -11 12 880 598 11 8 397 15 15 4 623 691 -12
18 -325 33 -18 13 1596 1620 -5 7 640 654 -1 5 -208 80 -7
14 142 344 -18 14 425 216 14 8 B47 728 16 86 353 241 9
15 300 436 -12 15 464 493 -2 9 383 91 18 7 519 454 8
16 1339 1362 -5 16 -119 408 -20 10 360 91 11 8 3270 3394 -30
17 581 5863 2 17 555 594 -4 9 390 288 9
18 392 508 -11 18 355 314 2 0 10 1 10 913 869 8
19 587 618 -3 19 273 47 7 11 1010 1084 -186
20 -222 66 -5 20 -38 15 0 0 4824 4646 28 12 118 2738 -8
21 283 56 5 2 1348 1265 16 13 297 3877 -6
22 -93 261 -7 [ 9 1 4 1181 1285 -20 14 653 732 -12
23 -282 63 -5 6 -154 32 -3 15 363 282 [
0 1220 1199 4 8 1378 1434 -10 16 802 819 -2
3 9 1 1 263 260 0 10 -234 126 -7 17 754 748 0
2 -124 310 -15 12 679 639 4 18 -176 17 -3
1 1213 1109 27 3 781 725 9 14 394 246 8 19 163 348 -9
2 362 378 -1 4 619 499 18 16 2793 2816 30 20 585 888 18
3 2563 2531 8 5 700 690 1 18 1047 1232 -28 21 -368 92 -14
4 497 444 7 8 -134 229 -9 20 164 45 1 22 426 401 1
5 384 459 -10 7 604 823 -36 22 426 480 -3
6 360 365 0 8 358 421 -6 4 10 1
7 61 15 0 g -31 63 0 1 10 1
8 1289 1309 -5 10 97 191 -3 0 1917 1885 8
9 392 366 2 11 209 384 -12 1 1857 1616 11 1 348 324 2
10 -78 109 -2 12 -128 202 -6 2 576 693 -z28 2 -168 213 -11
11 1091 1014 17 18 -176 275 -12 3 1689 1729 -11 3 712 782 -13
12 505 660 -28 14 -414 174 -23 4 628 683 -10 4 504 611 -16
18 1559 1557 0 15 488 506 -1 5 420 531 -18 5 523 497 3
14 351 153 12 16 656 452 21 8 1370 1389 0 8 507 365 16
15 1367 1389 -4 17 481 179 19 7 213 379 -15 7 -8314 100 -16
16 69 798 -17 18 -302 248 -15 8 2020 2016 0 8 1240 1268 -6
17 413 505 -9 18 307 122 7 9 285 72 11 9 685 750 -11
18 458 4086 4 10 240 273 -2 10 958 963 -1
19 289 8 7 9 1 11 2174 2121 13 11 811 105 10
20 308 304 0 12 117 197 -8 12 1305 1215 19
21 174 21 3 1 448 170 20 13 1349 1315 8 18 -243 84 -8
22 343 123 9 2 127 205 -3 14 -273 36 -10 14 633 618 1
23 -264 -6 $ 273 490 -20 15 845 627 33 15 650 457 21
4 424 226 15 16 2307 2340 -7 16 904 904 0
4 9 1 § 800 1714 13 1T 712 552 20 17 797 684 15
- 8 559 526 3 18 1208 1126 15 18 -358 135 -15
0 1389 1355 9 7 58 301 -10 19 -349 27 -13 19 457 723 -30
1 322 150 13 8§ 176 162 20 811 774 5 20 77 273 -8
2 84 34 0 9 532 440 9 21 -367 181 -17 21 -210 80 -4
$ 1739 1663 20 10 29 0 22 308 182 [¢]
4 822 875 .11 11 978 931 7 23 -318 186 -18 5 10 1
§ -184 137 -8 12 -69 35 0
6 -86 112 -3 18 568 647 -9 2 10 1 1 594 578 2
7 144 359 -16 14 492 478 1 2 148 358 -15
8 284 327 -3 15 -118 53 -1 0 -280 125 -16 3 1222 1198 5
9 -224 115 -9 16 -81 83 -1 1 715 668 4 524 589 -9
10 -278 80 -12 17 -70 98 -1 2 1025 1105 -20 5 1060 1041 4
11 408 338 7 3 1680 1778 -26 6 1809 1799 2
12 443 429 1 8 9 1 4 817 857 -8 7 429 245 15
3 -313 185 -17 5 3102 3084 4 8 1596 1807 -2
14 759 856 16 0 829 664 -4 6 281 415 -14 9 188 240 -2
15 779 837 -9 1 316 294 1 7 1215 1291 -19 10 1008 957 9
16 -37 148 -2 2 214 47 4 8 34 500 -20 11 1519 1395 26
17 652 668 -2 3 573 53 33 9 912 945 - 12 1231 1090 27
18 -278 304 -19 4 340 240 8 10 -95 51 -1 13 815 1729 12
19 1165 1254 17 5 286 2717 0 11 948 987 -8 14 -281. 43 -9
20 340 330 0 8 517 385 12 12 827 1759 12 15 -92 114 -2
21 194 13 3 7 493 443 4 13 558 519 4 186 -113 314 -11
22 266 399 -8 8§ -91 83 -1 14 1363 1340 5 17 3385 559 -20
g T47 174 -3 15 278 256 1 18 -202 86 -4
5 9 1 10 389 258 8 18 3881 548 -17 19 -8346 118 -13
11 491 705 -24 17 -104 26 -1
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Tetra(pentafluorophenyl)octabromoporphinato Zine(II)
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Tetra({pentafluorophenyl)octabromoporphinato Zinc(II) Page 11
20 -188 30 -3 11 451 130 18 12 430 348 8 11 463 476
12 693 622 8 18 159 170 0 12 -421 66
$ 12 1 13 192 116 2 14 280 3827 -3
14 -127 308 -10 15 474 99 21 7 13 1
1 1115 1197 -19 16 -458 179 -25
2 1366 1321 10 7 12 1 17 238 208 1 1 502 260
3 659 704 -7 18 186 270 -3 2 -216 85
4 1044 1014 8 1 441 224 14 8 415 28
5 237 406 -14 2 -80 206 -b $ 13 1 4 319 151
8 1137 1211 -16 S 944 890 8 § -344 41
7 288 89 9 4 207 75 3 1 347 16 15 6 294 288
8 690 642 7 5 221 267 -2 2 451 130 22 7 -136 127
9 922 879 7 6 82686 910 -12 3 458 543 -10 8 T41 734
10 970 1147 -36 T 382 24 14 4 -227 175 10
11 312 54 10 8 200 368 -9 5 151 17 2 0 14 1}
12 -60 94 -1 9 315 230 4 8 311 320 0
18 578 598 -2 10 786 777 1 7 82 189 -3 0 1930 1988
14 -155 337 -15 11 380 347 2 8 817 7T14 15 2 1427 1378
15 801 829 -4 9 -302 968 -12 4 392 505
16 -208 122 -8 8§ 12 1 10 293 498 18 6 233 263
17 -287 258 -12 11 282 88 7 8 510 344
18 1698 16851 9 0 740 631 13 12 -284 210 -14 10 628 743
19 624 338 24 1 245 251 0 18 761 776 -2 12 -504 14
2 629 641 -1 14 238 221 0 14 1115 973
4 12 1 S -378 36 -14 15 314 142 7 16 563 516
4 412 568 -14 16 -176 226 -8
0 1373 1233 30 5 519 428 7 17 162 221 -2 1 14 1
1 178 160 0 6 230 59 4
2 2369 2257 27 7 -3186 3 -9 4 13 1 1 1400 1434
3 702 748 -7 2 476 613
4 45 200 -4 0 18 1 0 844 844 0 3 -4486 3
5 755 1749 [¢] 1 357 83 14 4 736 648
6 415 30 20 1 -303 9 -9 2 355 454 -9 5 -240 115
T 242 [} 7 3 805 798 0 3 302 397 -7 8 -398 81
8 -247 40 -7 5 1058 988 9 4 -140 33 -2 T -857 14
9 1136 1044 17 7 1159 1258 -15 5 -148 47 -2 8 962 886
10 1393 1398 -1 9 570 658 -8 8 485 375 10 9 560 493
11 518 695 -22 11 -268 277 -12 7 1213 1187 5 10 -229 223
12 237 407 -12 13 -346 235 -14 8 228 90 4 11 -383 97
13 668 630 4 15 400 3873 1 9 280 284 ~1 12 78 43
14 1461 1464 0 17 932 934 ] 10 -131 42 -2 13 -2838 67
15 -85 118 -2 19 544 188 16 11 533 474 5 14 -292 139
16 642 653 -1 12 -151 69 -2 15 465 429
17 -100 -1 1 18 1 13 -208 40 -4 16 2688 171
18 706 584 13 14 -151 336 -13 17 519 443
1 1444 1395 11 15 93 82 0 :
5 12 1 2 142 113 1 16 83 328 -9 2 14 1
3 1148 1108 8
1 1603 1696 -22 4 290 231 4 5 13 1 0 581 612
2 383 232 11 5 260 353 -7 1 b4l 554
3 1050 975 14 6 505 404 11 1 399 339 4 2 698 621
4 385 188 13 7 328 394 -5 2 -424 234 -28 3 320 161
5 320 17 11 8 -181 29 -4 3 -47 40 0 4 498 458
6 -208 20 -5 9 99 268 -1 4 98 164 -1 5 361 247
T -215 27 -5 10 620 448 19 5 -298 85 -11 86 -181 178
8 484 409 7 11 264 585 -31 6 -163 297 12 7 801 782
9 771 702 9 12 150 383 -12 7 431 25 19 8 -310 58
10 1092 1170 -15 18 475 422 5 8 228 71 4 9 604 6886
11 286 206 4 14 -194 209 -8 9 271 459 -14 10 519 522
12 -281 98 -9 15 415 473 -5 10 241 351 -8 11 363 272
13 610 371 22 16 -124 223 -8 11 522 397 10 12 709 800
14 578 473 10 17 452 418 3 12 -123 124 -3 13 -223 114
15 -308 237 -15 18 492 538 -4 13 405 3849 4 14 358 116
16 430 -459 -2 14 -168 20 -2 15 -410 2086
2 13 1 18 165 84
86 12 1 6 13 1
0 875 695 -3 $ 14 1
0 1273 1261 2 1 430 195 18 0 394 609 -22
1 871 945 -12 2 825 964 -27 1 -313 1 10 1 791 658
2 304 248 3 3 521 662 -20 2 -88 246 -7 2 -205 220
3 41 78 0 4 786 239 -8 3 -158 182 -8 3 391 1393
4 298 173 8 5 -246 T4 -8 4 -241 171 -9 4 -244 81
5 -339 68 -18 6 143 107 1 5§ 761 653 14 5 303 82
8 804 709 13 7 385 268 9 6 -371 38 -15 8 687 664
7 1182 1201 -3 8 125 45 1 7 62 356 -12 7 -355 3
8 238 241 0 9 425 147 18 8 -166 142 -4 8 530 269
9 1089 883 29 10 957 973 -2 9 -150 170 -5 9 393 465
10 545 614 -7 11 328 138 9 10 477 429 4 10 1065 1030
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Tetra(pentafluorophenyl)octabromoporphinato Zinc({II) Page 1
11 -246 299 -186 5 507 636 -10 2 244 374 -8 7 -238 512
12 214 12 4 7 1100 1208 -14 3 53 23 0 8 304 115
13 -239 286 -14 9 1914 1800 17 4 -430 0 -20 9 310 495
14 -404 93 -17 11 6897 648 4 5 467 218 16 10 584 379
15 603 534 8 13 -259 118 -5 8 186 369 -10 11 328 241
15 -302 230 -9 7 1087 991 7

4 14 1 8§ -179 278 -11 3 18 1
1 15 1 9 640 518 12

0 -356 3 -14 10 528 340 14 1 -222 163

1 -302 130 -12 1 831 763 10 11 409 174 12 2 309 183

2 274 414 -10 2 716 689 3 3 224 440

3 -207 53 -5 3 510 435 7 5 15 1 4 -183 81

4 168 162 0 4 241 246 0 5 381 426

5 -376 74 -16 5 188 310 -6 1 1177 1218 -6 6 947 819

6 270 101 [} 8 1370 1285 16 2 6829 634 0 7 501 278

7 422 517 -9 7 291 75 8 3 5382 547 -1 8 891 837

8 -181 154 -4 8 416 315 7 4 238 334 -5 9 289 284
9 557 633 -8 9 1023 920 16 5 366 284 5

10 606 757 -19 10 608 472 14 8 780 527 28 4 16 1
11 -338 215 -18 11 437 376 4 7 -250 26883 -13

12 640 528 12 12 284 344 -3 8 153 207 -1 0 1532 1356

18 -444 252 .27 13 1081 1155 -12 : 1 292 312

14 -158 406 -18 14 172 181 0 6 15 1 2 -308 75

3 507 469

5 14 1 2 15 1 0 450 387 4 4 429 48

1 292 402 -7 5 633 620

1 1090 1027 10 0 -155 1250 -9 2 574 518 5 6 172 211

2 410 331 5 1 60 12 0 $ 194 129 1 7 256 297

3 -307 148 -12 2 1534 1507 5
4 92 195 -3 $ 3875 39 15 0 16 1 0 17 1
5 360 368 0 4 557 545 1

6 415 518 -9 5 280 402 -10 0 8086 953 -16 1 250 3855

7 -278 145 -10 6 -425 119 -22 2 1335 1125 27 3 958 1013

8 625 506 12 7 280 241 2 4 -293 71 -7 5 1125 1072

9 416 386 2 8 -343 68 -13 8 451 181 11 7 323 376
10 749 582 19 9 242 452 -15 8 1036 937 11

11 161 76 1 10 848 741 14 10 -204 316 -10 1 17 1
12 -342 149 -13 11 260 251 0 12 565 411 9

12 681 497 19 : : 1 1307 1218

6 14 1 18 195 179 0 1 18 1 2 321 76

14 766 644 14 3 602 638

0 480 596 -11 1 276 219 2 4 -258 265

1 344 80 11 3 15 1 2 447 427 1 5 439 10

2 38 232 -5 8 1106 1189 -15 6 -181 304

$ -55 23 0 1 1609 1647 -8 4 -3831 194 -15 7 890 25
4 261 161 4 2 481 153 21 5 476 442 3

5 -244 321 -16 3 75 63 0 6 813 742 9 2 17 1
6 386 246 8 4 -240 161 -9 7 -285 185 -12

7 736 7886 -6 5 88 225 4 8 1176 1141 6 0 2014 1913

8 138 20 1 6 987 938 8 9 557 392 14 1 309 35

9 509 533 -2 T 483 217 18 10 257 112 5 2 -216 104

8 1005 1054 -8 11 875 7387 -7 3 223 129

7 14 1 9 426 293 9 4 -403 210

10 317 637 -29 2 16 1 5 5687 461

1 197 183 0 11 650 6865 -1 6 230 74
2 385 332 3 12 -320 70 -10 0 1051 1062 -1

§ -320 283 -15 13 198 125 2 1 -22 8 -5 s 17 1
2 517 357 13

0 15 1 4 15 1 8 1255 1207 8 1 110 71

4 477 542 -6 2 24 208

1 171 318 -5 0 834 758 10 5 1209 1281 -9 3 657 828
8§ 855 890 -4 1 658 529 13 8 93 129 0
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Appendix 8. Resonance Raman Spectra of NiTFPP and NiTFPPBrg.
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(solvent: Iio1a1 = CH2Cly, Ipolarized = CClg; 442 nm excitation)
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(solvent: Ijotal = CH2Cl2, Ipolarized = CClg; 442 nm excitation)



