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I. Fhotostationary States of Piperylene. A) Abstract.

In the presence of many compounds capable of forming
triplets of energy equal to and somewhat above its own first
triplet, piperylene can be made to isomerize under UV light.

Plotting the ratio of cis to trans isomers at the photostationary

state against the triplet enerzy of the sensitizer gives a

definite curve which may be interpreted theoretically.

B) Theory.

The cis~trans isomerization of olefins under the influence
of excited sensitizers has been used to study the mechanisms
for energy transfer and the configurations of the excited
olefins., In this system the sensiti~er used is usually a
conjugated or aromatic carbonyl compound, for these have a
high probability of intersystem crossing after absorption of
of the appropriate light quantum, and hence readily zive the
lonzg-l1lived triplets. Buch a two component system allows a
much more efficient production of olefin triplets than by
direct absorption.

The data presented here are a part of the experimental
evidence that now permits the formulation of a theory for
the sensitized excitation .nd isomerization of cis-trans
isomers. In the gendral model, the excited states of the cig

and trans isomers are expected to be different. If the energy (Ey)
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of the excited sensibizer (3*) is considerably larger than the
enerzies of either of the excited substrates (s*), that is,
iff the reaction

S* + 8§ — 3 + s* @)
is substantially exothermic, then the transfer is expected to
be non-zlective toward either isomer. #¥hether the excited
substrate triplet for the cis and trauns is the same or diflerent,
the definite probabiil:ies of ‘ecay To either cis or traanw
ground state thus zive rise

to a "natural lecuy ratiof" when

hizh enerzy sensitizers are used. As &, of the sensitizer
V]

H

approaches that of the wore energzetic substrate tripls, certain
selective phenomena, better defined in the 1,2 diphenyl bpropene
system than in the piperylene system, are observed. In the
diphenyl propene system, to which the followinz interpretation
is directed, these include (a) an inflection point, followed

by two maxima and a minimum in the plot of the ratio of cis to
trans isomers at photostationary state, and (b) a survrising
sensitization by compounds whose Et is lower than the observed
spectroscopic transitions of eitner of the substrate isomers.

To explain this pattern, whose outline at least appears in all
the systems investigated, it has been postulated that excitation
may occur by non-Franck-Condon processes. Ip particular, it
appears that there are three excited forms of She substrate,

the "cig triplet," and "trans triplet", and a "phantom triplet”
whose confisumtion is unlike either of the others. A direct
promotion of either isomer from its ground state to the phantom,
which has a lower energy than either of the other excited forms,

would explain the fairly efficient endothermic transfer observed



in the stilbenes and the diphenyl propenes.

The inflection point and the two maxima probably reflect

first bthe disapvearance of the reaction

5

o2

3* + ¢ —>
and then the maxima in the rates of enerzy transfer to the

lower energy trans substrate while the reaction

csk o

B b Qe 8 + P (p & phantom btriplet.

is fairly constantly exotnermic. That is, once the Et of ©

sensitizer is insufficient to effect reaction (2), isocmerization

will occur by formation of p from either isomer or by formation

of t*, the excited trans btriplet, T.ls woulu reasonably be

expected to lead to a higher plateau rezion Fwxk on the zraph

Just below bLhe spectroscopic transition of the cis isomer.

indeed this explanation is corroborated in the diphenyl propene

5+ c* y (¢ = cis isomer) (2)

1,

ne

(3)

system, where the transition is observed near the infletion point.

That the subseguent maxima are due to selective factors in

transfer to the trans isomer is also corroborated, for the

energy difference between the two maxima fits aporoximately in

the vibronic progression of a weak carbon-carbon bond.
The evidence for this theory is less complete in the

piperylene systen.

C) Experimental.

A1l solutions were in benzene and contained 0.2 ¥ cis

trans piperylene and enouzh sensitizer to absorb all of the

incident lizht abt their absorption maxima. Lhe solutions were

: € aa 4= N o 3 Y o T .xl- p 7 - .
degassed turee times to less than 2 x 1075 nm Hg, sealed in

pyrex tubes, and photolyzed at 29-32 degrees C. with the 450 w.

OV lamp in the "merry-zo-round."



Both cis and trans pipexylene were purified on the
peckman "#egachrome” by L. Turro. Benzene was reagent zrade
washed three times with sulfuric acid and distilled. Sensitizers
were employed as avallable.

analysis of the vhotolyzed solution proceeded on bthe
Loenco VPC. A single §' GO-40 silver nitrate—%ioxyiipropionitrile
column at room temperature carried the burden of the separations
except samples 1 to 20. These were run on varyinz columns
before 2% July. Change in concentration of btrhe sensitizer
through decomposition and reaction was followed by "UV analysis"
on the Beckman DU spectrophotometer. A rough tab could be
kept on the piperylene by dividing total area under both peaks
ty microliters injected. However, the variables involved in
these numbers permitted only a crude estimation of the change

in piperylene concentration.

D) ZErrors and Uncertainties.

Under ideal invariant conditions calculations of percentaze
trans.isomer is COHSISTELD to &+ 0.5%. However, uasteady base
lines, impurities Jjust before the trans peak, and especlally
different columns inckease this fisure. The latter can make

a difference of several percent. (see naphthyl »henyl ketone)

<t
(@)

+the ACCURACY of the percentage value is uncertain and remains
be calibrated with known piperylene mixtures. Another source of
error stems from the method of calculating areas. Impurities
before the trans peak leave a cholice in the way the base line is
to be drawn. Lkethod (a) was adopted consistently,

: Leans

\QPdﬂtg

) (b)




that is, the area was taken as the product of peak heizht times
half-width.

It is to be noted especially tirat the scatfer of hizgh energ:
points on Graph I is in larze measure due to the use of different
VEC columns. New sensitizing products may also be involved.

E.) Results.

In the piperylene system, insufficient data were collected
to docum@ﬁ%ﬁ%ﬂgeégme phenomena as in the diphenyl propenes and
the stilbenes. “here are just not enouzh sensitizers available
to define the curve exactly. However, there do seem to be 2
maxima and perhaps an inflection point (see Grash I). <“hus the
piperylene data do suprnort the theory.

Table I and Graph I summardize all pertinent information on
those sensitizers which gave zood photostationary values ani wvhose
triplet energies are known. Only ethyl pyruvate and duro-
quinone  have uncertain % trans coordinates. In the former
the consumption of the substrate is very high. In the latter
there is also consunmption, presﬁmably a Diels-Alder adiuct is
formed. Bince such a product would probably be a seansitizer
too, it is unclear whether the Et coordinate oi Jae durojuinone
point rdlects only durcguinone sensitization. Very short
exposure experirents mizht clarify whether isomerization proceeds
faster than addition.

Note that there is an indication of a shoulder on the
curve near 59 kcal, and another dip near 61 kcal. These nay or mgy not
be artifacts. All endeavors to enrigh the lower energy portion
of the graph with a few more points failed. Benzanthrone,
3-acetopyrene, and Y-anthraldehyde, with Iknown triplets in the

50 kecal range, failed to zive photostationary states, although



all were inefiicient sensitizers. <+he fizures availstle (see
Table II) sugsest that the photostationary states mi:ht be
ap roxinately: acetooyrene-557, benzanthrone-35%, anthraldehyde-£0%.
In a separate exneriment to determine the rqgge of fthe phoio-
stationary values for anthraldehyde and dibenzal acetone, known
mixtures of cis and trans ninerylene were prepared; rhotolysis
for 2% hours produced alteration in the cis-trans ratio Jjust
over the experinental error (see lable 7IT). Ilhese figures
must be regarded as ingonclusive.

Another series of low enerzy ketones (Table II) contains
comirounds with direct conjugation of the carbonyl zgroup with
a double bond. These compounds are thought to have quite low
triplet enerzies, hence the very poor sensitization properties.
This explanation is in agreement with the fact that mesityl
oxide nguenches the triplets of kichler's ketone without
sensitizing sisnificantly the piverylene isomerigzation. But
note that the conjuzated ketone, ltenzal acetophenone zives a
nice photostationary value of 55.4.. An explanabtion for the
"inertness' of mesityl oxide and phorone mizht be rapid internal
reaction of bthe trinlet to zive the enocl form of either of these
corpounds. o test this iiea it has begn proposed to watceh for
such a process with deutero-ethanol.

‘"he sirple cyclic ketones, whose triplel energzgies are not

certain bubt undcubtedly high, 3ive values reasonably consistent

with the straizht part of the curve. They seem disconcertingly
high, however.
work on some interesting non-carbonyl compounds was bezun

o

near the end of the ten weeks' tenure. (Table IT) The bromo-

and iodo-naphthylenes, haviny absorption peaks near the cut off
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point of pyrex, were run in quertz btubes. All of Shese compounds
showed decomposition; all of tinem sensitized the piperylene
isomerication. Cf the substituted naphthylenes, the l-nitro-
derivative gave a j00d photostationary wvalue in 13 hours with
no significant consumption of olefin. Since this and a number
of other nitro- and amino-naphthylenes have Et values in the
critical and interesting range of 50 to 58 kcal, it will be
worth while to investigate this series. <+“he halo-naphthylenes
decomposed siznificantly and caused disappearance of piperylene.
Jith more carefully timed exposure, zood phobtostationary states
should be in reach, however

| Of the number of low energy sensitizers that seem to be
capable of transferring energy to the olefin, not a sinzgle one
is beyond some doubt. All show significant coansumption of the
olefin or formation of some new absorbinz product. If any of
these photostationary values could be trusted, there would be
a fine documentation of traasfer to the hypothetical "phantom"

of lower energy than eitner cis or trans triplets. Duroguinone,

benaal acetophenone, and especially dibromoanthracene are likely
contenders which should be investigated further with short-
exposure measurenents.

In conclusion, the data presented here on the piperylene

system, as far as they go, do corroborate the theory.



IT. The Effect of Solvent of Photostationary States of Fiperylene.
4A) Introduction.

Non-guenching solvent is ex:.ected to have no influence on
photostationary mixtures accordinz to the scheme proposed. <o
test this expectation, a representative sénsitizer was photolyzed
with piperylene in polar, aromatic, viscous, and hydrocarbon
solvents.

B) Experimental Results.

The stable sensitizer, 2-acetonaphthone was chosen as the
representative sensitizer. Solutions mExE 0.25 I or saturated
(isopentane, ethylene glycol, mineral oil) were prepared and
5 ml of eacﬂ%ailuted with © ml 1.0 I piperylene in. benzene to
25 ml. The samples wers dezassed three times, sealed, and then
exposed for %, 1, and 24 hours in the "merry-zo-round." 4ll
the samples were analyzed on a 10' pure "@Q"column; except where
noted otherwise (lable IV).inalysis proved extremely difficult
because of evuporation of the loy boilin: solvents and the slow
injection time of the viscous ones. On the column used, which
separates olefins pocrly, the cis and trans peaks were sharp
and run together. In the cuses where half-widt:s coull not
be calculated, peak heizhts were used. It is clear from the
data that these are consistently several percent o hizh. The
accuracy and consistency of the fizures leaves much to be desired,
due to the difficulty in obtainin: good tracinzs. Yet sme
trends.are very clear. lxceptinzg ehylene glycol and mineral oil,
the photostationary states appear to be unaffected by solvent.
*he rate, too, as shown roughly bg the % and 1 hour fizures, does
vary siznificantly, again excepcing the two viswue solvents.

probably because bthe orizinal

Isoventan @
101 ed at a concentration

i3 snomalous in its ratb
solutb i A

=Y
=
of sensitizer tas satura
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considerably below ©.25 k. “he two viscous solvents offer
several riddles t at should be investizated. First is the
photostationary value for bota, which is manifestly too low.
Then, in ethylene glycol, both piperylene and sensitizer are
consumed. &ineral oil not beinz luble in methanol, a UV
analysis was not attempted. IThe area under ths piperylene
peaks is rouzghly half that of the other soiventssthough. One
partial explanation of the low photostationary values and anparent
piperylene consumptvion hinges on the viscous nature of tnese
solvents., 3ince upon injection into the VrC these solvents are
not vaporized, the volati¥e piperylene will be removed from
then relatively slowly. Buch a partially delayed release of
olefin at the head of the column would tend to smear the peaks
over a longer time an:. cnart length. and indeed this effect is

observed as an extended "tail" sweepin: behind the cig peak.

]

That such a vhenomenon would effect an apparent increase in

is is palpable. 4t is clear from the data from the other column

o

|

(see Table, that at least a large perceantage of the observed
anomaly is an artifact of the colunn.
C) Conclusions,

Althouzgh the data are mediocre at best, they do imply a

lack of solvent dependency in the piperylene system as expected.



ITI. Decomposition of kFinacalone under Ultraviolet Light.
A) Abstract.

Under the same conditions as in other pnotostationary
studies, a solution of pinacalone and piperylene in benzene
iz found to underzo drastic changes after several hours exposure.
‘the piperylene is observed to disappear completely, and at least
two new peaks correspondinzg to low boilin: compounds apear on
the VPC trace. Infra-red spectra in general show cdese similarities
to, but also some differences from, isobutare and isobutene.
Carbon monoxide is detectable in evolved zases and acetaldehyde
is almost certainly =zlso present. Distillation of reaction mixtutbe
shows considerable quantities of hizh boilinz oils. A free

radical reaction is definitely imnlicated.

B.) Experimental results.
The photolysis of simple kebtcnes in vapor phase has been
well documented since 1935. <*hat decompositions involving free

. . ok : : : 1.2
radicals as inbtermediates occur in solution is also known., ? 25

The surprising aspect of the case of pinacalone is the apparently
hizh quantum yield. It is imperative that a careful study of
guantum yilelds be made. @he sinple of all possible estimates,

of course, is to measure the disappearance of pinacalone itself.
This was not tried far lack of time. On the VEC (@%—AQNOB) the
pinacalone peak comes out after abcut 45 minutes at room temperature.
A slightly elevated temperature would sharpen the peak to make

it quantitatively measurable. althouzh UV analysis of the orizginal
pinacalone-piperylene mixture proved impossible because of new

highly-absorbinz products, the same procedure applied to photo-

ly-ed pinacalone in benzene should yield some information. Ihe



knowledge gained so far stems from analyses of ampules of pinacalone-
piperylene and pinacalone solutions, and from the analysis of

a half liter mR pinacalone-piperylene pot photolyzed in a 250 w.
quartz immersion reactor (no filter). <The state of knowledge

is summarized most conveniently by simply listing probable

events and evidence.

(1) Pinacalone itself decomnoses in benzene solution by m= free
radical intermediates ziving at least two major zaseous

vroducts.

s

svidence: Fiperylene disappears at an accelerated rate (7 hours
ani 12 hours: no significant consumption; 22 hours: 100%
consumption. Data from inmersion reactor,) High boiling oils
are formed. d1he piperylene in solution does not afifect the
appearance of the two new peaks.

(2) Pinacalone splits according to the following reaction:

Chs ¢ ‘ ﬁ
C‘“&'\Q — C~Cly _’?‘_?;_.9 %‘ ? Ll + Cu{' Ce
Chsg CH 5

The fairly long-lived t-butyl radicals undergo disproportionation
asvthe major reaction, zivin:y isobutane and isobutene. *he

acyl radicals can abstract a hydrogen from some mebthyl or
methylene group to zive acetaldehyde or can initiate polymerization.
Since they are much shorter-lived than the t-butyl radicals,
carbon monoxide may split out, leaving the methyl radical to
increase the number of possible species.

Evidence: Ithe IR spectra of the two peaks are similar to the

vapr phase spectra of isobutane and isobutene ziven in the
literature. Clearly there is one olefin and one saturated
hydrocarbon. +he first fraction of the distillation of products
from the"pot" smells exactly like acetaldehyde. <Loth saturated
and unsaturated carbonyl absorption peaks appear in the IR spectra

of the oils from the distillation. Carbon monoxide is observed



in the spectrum of evolved zgas ccllected over silicone oil, as

is an aldehyde, presusnably acetaldehyde.

C.) Conclusion.

Collecting the evolved reaction products on a larger scale
on the "kegachrome" would give enough material for nmr spectra,
which should corroborate the IR spectra. Isobutane and iso-
butene knowns would help greatly in the positive identification
of the reaction products. (Unfortunately these were not available)
A sure-fire say to determine quantum yields for the photolysis

would throw the problem into high relief.

I would like bto express my appreciation to those who have
offered me needed help and who have studiously .lossed over the
many stupidities of one form or another that an izsnorant
person,loatine to show his ignorance, has committed. 1 an

especially indebted to . Jurro for his guidance.
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. TABLE I

Information on the sensitizers plottedon Graphs

Note the following abbreviations:

n &

i

94
9B

1a
i3

#mdehyde 5!
63

16A

i5B

334
3538

SA
5""1
104
108

38A
388"

- 2A

28
24

304
30B
)5:&.
348
354
358

3A
33

394

sense. = sensitizer; 3

BAV 4 St =

4 = number of sample; hrse. pho’oo. = hours pnotolyzed;
area = total area under both ¢is and trans peaks;
Yest average value of nercent trans;

% t = percent trans;
F‘,L = triplet enercy

of °ens:.tlzer~ conse. of sens. = consmnption of scfisitizer; abs. prod =

absorbing products

hrse filter areé
plioto.

2l (e) 148

1] " 11,,8

n " » 108

i 1 91

it 1} 109

n n 63

35 n 2%

1 1 52

2l n hivo'd

1] 14 5

i n 124

w {14 127

36 " 124

] n . 136

24 - 3200

n ° -

" (e) 113

[ n 91;,

43

2L 3600 s

1 114

" B 100

1 n 118

" blue sol. 127

u calt2007 154

" (e) 102

i u 103

2 3200 160

BAV
4% 4%
55 54,0
5344
57.0 56,7
56l
53.2 54,1
53 54,2
50.1 £3
57.0 © 57.2
5714
58,4 56.1
56.2
56.1
56,1
72.2  71.6
71.0

719  72.0
72.1
T1e7

78.8 7548
60.2
71.8

2.2
7542
764
78.8 78.8
7848
804 79.7

Etb cons. of Comments
SENSe
7349 U}
68.7 5%
72,0 20% .
sense. reacts with cis.
64,8 decomposes rapidly; piperylene cons.
= cis value approximate
62.4 cae. 4075
61.0 26% resin formed on inside
of ampule
slightly more yellowilsh
Cae @) 3304 I
5945
5903 005}%
58,2 significant cons., new abs. prod.

reject

impure cis,
@\ ' w @M

Dnproved stability with blue
filter

s7.00)

=3
(‘-9

®
) g




(£) sce notebook

pi:tizorv ok rse filter
) photo .
H:e’comph’cho no
504 ZiE 3200
393 2 o
on 2% ow
‘3 3') 2] | H n
P; A i i
139 B 1] "
Fcetyl 7A " (c)
7',3 il 4
pentane 204 2 3600
ne 298 ® "
5oL 2k it
3 {)B 1 1
%A % Dblue sole
35 3 ] n
fourenonel A n (e)
Ln n n
LR L8
il 3A 24 n
8B n n

TARLE I

area,

160
168

asl
124

103
15

37
120

138
75

81

Bt

€04
78.7
78.0
782
8C.3

79.2

7718
77l

7840
I‘!"LL.G
80
80
7647
76.0

69.0
66.2
673

5748
5546

(g) photolyzed in quartz tubes.

(h) these E, values from"Mechanisms of photochemical reactions in
solufion" , XXT. (1964)

- continued

BAV
%t

7947

7643

676

E conse of
t SCNSe
=55 ® 1274
$6.9 ’
W5
54,9  little

w7 (&)

53.0 5%
53.7 ca.
50%

comuents

impurity in cissreject

orig. cis less concent.

yellow sample turans
colorless

(2) A denotes starting with trans piperylene, B starting with cis.
(b) determined here by Herkstroeter, et.al. unless otherwise noted.
(e) uncertain: . Turro ran the merry-go-round and I took down no values.
(&) Iewis and Kasha value: in e.peds




Psi‘tizer

ketone i3

43A

433

thrale 124

‘Ehyde 123

31A

5B

SIA

LB

fral 134

flophenone 133

frone 1A

143

iyl 154

ide 158
10w 184

Hntanone 133

10w 194

xanone 193
ﬁe‘chyl cyclo 204

$xanone 208

nzal 32A

cetone 328

henyl 3hA

lfone 343

tiocol 374

. 373

'37.}‘;

| 378

jl<>c11.1:‘:.1fmr1e Laa

523

I

b

Ihthylpherwl 13A

TABLE II

Information on compounds which did not sensitize, did not
give pnotostationary states, or whose Et were kot knoun.

The same abbreviations and format as Table I is used.

hrse filter area
photo.

35 (c) 129
] 111 11{',1
19% 3200 7 &
n ki

36 (c) 153
n 1 11;{)
43 3200 104
1 n 117
20 Dblue sole.

1t 1 155
36 (e) 134
i} 3 125
n o 187
n n 160
o Con 188
it n 202
u noné 163
i o _ 167
111 ki1 193
il n 206
1 n 18 5
n n 20k
2L 2300 ? o1

1 i

L8 n 142
4] i

2b? 3600 7

17 n

20 blue filter 131
U Solution 14
1 2300 57

n n 86

BAV
4t 4t

70.1

~3 ~3 3
I

ﬁ
;(:
DDLU WD

°
W

o3

&0
op

5548
5541

9243
12.2

95
042

593
5647

5944
582

55.983 3840
57.0

92
2

92k

58.0

58.8

9543
75
v

1

»

E

veviged ba:o

conse of

SeNnsSe

little

corments

9 July 62
4

22 fug. 62. diff. column
in any case : -

nearly complete cons.; turns
colorless

55 o nz ~ 95'1(5

1ittle

Iittle

little

very
little

little

~95%

‘75.2 71.8) « 518 )

9%

(£)

note these values

sec k= notebook for
further figzures

new abse. prod. with
intense new odor

rxn. prod. above BZOiann
see Table III for further
figures

no UV analysis
impure ¢cis again

presunably diels-alder
addition; reject value




TABLE IT~ continued

Fsitizor & hrse Rkfilter area ¢t BAV E, cons. of coments
photte %t sons.
etglpyrene ?31‘; 24 2300 88 45.2  little some new abs. prod.
b3 ow : 139 15.3
550 79 2300-3600 143  78.3 ¥8% " stime split
358 = u 172 26.5 between filters
ntonin Lyn 2L 2300 ca,lls5 96 ' no UV analysis
L7s o i ca.lk45 b
l} @5\ 4 new pe2lz before trans
bromo o x| @ @36 7L peak ht; 63 area 05 . ¥ gra:\iuctg' e
bhthylens 453 © n 22 80 peak ht. sample turns amber
Eodo- 504 oW " Lo 73,0 (3\ new prodse.; colerless
shthylene 503 " 58 793 sample turns blue=black
apague; 2 new peaks VPC
hzanthrone SA 12 ¢ 155  92.3 ag. &
223 ¢ 1t 159 17.8
5L 37 " 141 80.8 cae 50 sorie new products
58 ® I 100 29.%
bzidgme 523 3 3/ ® 12 17.5
524 19% ow o  86.5 : reaction prods.; peach
528 ® & 71 50.3 color turns deep reddish
hitro 534 12 u 110 75.3 748 (9) mn. prodse; light yellow
phthylene 538 " 117 74.3 to0 reddish
(M
{bromo 574 50 u 152 59,0 58,8 40,2 some cons.; rx. Prods., light
nthracene 573 © n 150 57.6 ' yellow to darker yellow
g : Skn 39w 168 89.3
fperylene 548 7 " 159 20.1
\._\\ - j

f : 4 \
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TABLE III

Attempt to establish photostationary values

for two low energy sensitizers indirectly.

sensitizer i hrs. area “trans coilse of Comuents
pnoto. SelSe
g-anthraldehyde 584 2% 152 578 3354 new abs. product..Note both
534  BLANK © 165 5548 of these sensitizers were
photolyzed through 3600 filter

533 L 140 673 ~-soldion did not change
583  BLANK 175 673 color appreciably.

556 2% 137 812
58¢C BLANK 167 7865

53p 2% 131 8643

58D  BILANK 151 89.9

dibenzal 504 2% 96 6743 907 slightly lishter yellow
acetone 5974  BLANX 145 66,

598 2% 99 75al

593 BLANUK 130 7649

5¢ 2% 110 82.8

59¢  BLAXK 152 82.8

50D 2% 95 90,0

59D  BLANK 1l 89.4

598 2% 72 578

59E  BLANK 108 5563

Mote that the bianks are not intended for calibration of VPC, since time shortage

nernitted only a rough approximation of 60:40, 70:30, etc. itrans:cis.



TAELE IV

Solvent Effects

A1 figures from pure "QQ" column unless noted otherwise. Abbreviations:

P = poor;

= fair; g

o

= pood,.

More than one entry mchex for one time

and one solvent indicated the same sample was run through the VPC again.

A1l solvents are 0,05 in 2-acctoraphthone except isopentane, mineral oil,

and ethylene glycol, whtch are 1/5 saturated.

solvent

isopentane

chlorobenzene

acetonitrile

ethanol

Ethylene

glycol

mineral oil

benzene

5
A'Se

photo.

N Bl

reliability
of tracing

R 3

f-g

a 3'”g

g R

area
5t

peak hte.
3t

96 01
899

86.7
85.2
5247
86.7
7105 e

88.1
85.4
72-5 o)

91.0
86.8
T3el Q=

76.7
7207 &
5546

633
91.8
89.4
S5,

9243
86.2

comments

peaks too small,too
much evaporation for
UV analysis

run together

area interpolated
area interp.

piperylene-about 95%
consumed

* LB ngli0
% BpeAgNO

cons. of
sensibzal

-ZP
6.5%

30%

piperyléne ca. 507 consumed,

value too high because of

bad base linee.



REFERENCES (for pinacalone decomposition)

The following conbain most of the interesting information on photolysis
of slmplo ketones in solution. Unforbunately, all experimonts described weré
run in hydrocarion solvent,which provides the possibility of hydrogeﬁ abstfaction
by radicals, Plnacalone is not dealt with in any of the papers.

Banford and Norvish, Je Cheme S0C«, Pe 1531 (1938).
We Da'ViS, Jrug Chefle RQVS:.' Lo 201 (19‘!1’7)0

anoin?

J.Ne Pitts, Ja Chem, Eduec., 34, 112 (1957).

& W onNn

H. Waits, CIT chem seminar, Hobes, 3 Feb. 1961.

REFERENCE - for the theory of the excitation process:

G.3. Hammond, J. Saltiel, A. uamola, N. Turro, J. Bradshaw,
D. Cowan, R. éounsell, 7. ngt, % Cq NDalton,
"lechanisms of Fhotochemical Reactions in Solubion. XXI.
Photochemic31'§;§—§§§g§ Isomerization.", subﬁittedffpr

publication in J. Am. Chem. Soc.





