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The technicue of s»in decounling (double irrzdistion)
was investigated snd developed. Inve sion rates for

a swall picyelic ring compound were determined as a
function of tvempercbure.
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» the Eechnl yue of spin decoupling.

rat déveloped

the inversion rates of the

two distinet problems. The first

Althougn this
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The technigue of s:in decoupling
tWwo ri Tields; one for observation of
normal manner, and the other
of nuelei, This irrcdiation
of the nuclel in question. The object
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the other nuclei in the olecule) i.6.,
snin-spin splitting in the pecks of

is done at the resonsant

involves the use of

the spectrum, as the
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for these experiments, the Varisn HA/IR-60 spectrometer

he machine was run in the frequency sweep mode.,

The principal difficulty in producing decoupling involved adjusting
the power output from the rf genercbtor supplying the irradiastion
field., 1If the output waes boo weak, the decoupling effect was too
small to be noticed; if the output was too strong, resolution in
the remaincder of the suvectrum was destroyed. Eventuslly, the
method was developed, and decoupled snectra of ethonol and of
tetrahydrofuran were produced. Samples of such snectra, together

with vertinent information sre attached.

e

mining the rate of inversion of the nitrogens in compound (I).

KER svpectra of this compound were avallesble, showing the methyl,
vinyl, ond bridgehead hydrogens at various temperatures. The
procedure uvsed to determine the inversion .ates involved Teeding
the spectral constants (chemical shifts, coupling constants and an

assumed T) into a ~omputer program desi nated IWNAB, The shifts

and coupling consbtants were those obtained by analysis of the

3
gspectrum using a modified Swalen-Reilly orogram, HHRIT.

Computed spectra obtained as output irom INAB were then
compared with the observed spectra and adjustments were made in
the velpe of ¥ , the lifetime 1in a given state, The nrogram .
was then rerun, using the new parameters. This procedure was
continued until the couputed spectrum was judged to dupliceate a
nearly as posasible the ouserved spechtrum, with regord to peak
vosition, peak height, and linewidths. Ilatcics were thus obtoined

for all three tyoes of proton at most temperatures. The results



are summarized in Table 1, Velues obtained for a glven temnerature

5 the various ~sroups, due to the difficulties
5f tompercbure regulation, but the genercl sgreement is ovod.

Unfortunately, it was discovered after the completvion of b
t

to the resulis.

I would like to acknowledge the following meonle for thelr

kind assistance during the course of my research: Dr., John D.

Roberts, James Magnuson, and Frank Weigert.
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34.0 = 0.0013 0.-000 70
310 O.6065 o .00SS 0.0062
22.8 0 0080 o.0/05 0.0100
20.0 — 0.-0120 0.0tl/4
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22p mV
i ST 100 sec

o
]' : HA-60/DA-60 SPECTRUM
60 MC NMR
L] SPECTRUM NO.... .- - S e
0 cps
oPERATOR;,.J‘K, .. _DATE. ,7]53 gl YRy
SAMPLE:._____ THE | decoypled
benzene
SOLVENT: beugene | Dengene
TEMPERATURE _RT _|_RT |-
RF.FIELD ATTEN. |_2° _|_22 _| db
RECEIVER GAIN |_ [ _|_/  _
FREQ.RESPONSE |_20 _|_22 _ | cps
INPUT LEVEL 200 _| 200 _
OUTPUT LEVEL 0z _| 02 _
SWEEP TIME _P0 _|_ | sec
SWEEP WIDTH _250 _|2SD _| cps
SWEEP OFFSET | 375 _| 395 _| cps
REMARKS:
220 mV
ST 100 far

\//C‘\ “‘\VA RIAN associates CHART S60-E
\%@ W) o wavs wareno it caie

PRINTED IN U.S.A.
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HA-60/DA-60 SPECTRUM

60 MC NMR
SPECTRUM NO

OPERATOR:_ UM\ . DATE .7 l

SOLVENT: i
TEMPERATURE _RT
R.F.FIELD ATTEN. | 63
RECEIVER GAIN | _ | _
FREQ. RESPONSE | 20_
INPUT LEVEL 355
OUTPUT LEVEL bis
SWEEP TIME 2s0
SWEEP WIDTH 250
SWEEP OFFSET | 295
REMARKS: \[u% ]
‘ ]

P
( C \WARIAN associates
\\. /T

[t

db

cps

sec

cps
cps

CHART S60-E

PRINTED IN U.S.A.
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HA-60/DA-60 SPECTRUM

60 MC NMR

SPECTRUM NO.. __

-0y

~CH, - ?m,&

SOLVENT:
TEMPERATURE

R.F. FIELD ATTEN.

RECEIVER GAIN
FREQ. RESPONSE
INPUT LEVEL
OUTPUT LEVEL
SWEEP TIME
SWEEP WIDTH
SWEEP OFFSET
REMARKS:

IN |
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cps

sec

cps
cps

W, = (20 M'V'@ ndheated “‘;‘-‘7104«0\93

N
WVARIAN associates

\\je /] 611 HANSEN WAY  PALO ALTO, CAUF

CHART S60-E

PRINTED IN U.S.A
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HA-60/DA-60 SPECTRUM

60 MC NMR
SPRERUM NG, . - - .. -2 S S

operator: . K DATE_ ./ M bl v

SAMPLE: _
ELOH +Hee

To‘>‘. JwaPM 3 |fm4La}'l‘v'~¢, CH, Prvw
Botbonc;  wmde coupled

wormal  deep?
SOLVENT: PREPRRI v
TEMPERATURE L | B i
RF.FIELD ATIEN. | S _|_20 _| ab
RECEIVER GAIN | _|_ _|_1_ _
FREQ. RESPONSE | 20 _|_ 22 | cps
INPUT LEVEL 190, | 110
OUTPUT LEVEL A%, & _| o/t
SWEEP TIME 20 | 2P | gec
SWEEP WIDTH PO _|_Soo _| cps
SWEEP OFFSET A% | T2 | eps
REMARKS:

M% sweep
vam-osc  field : 0. M6
50 fbd 03 m&

SA  Tmwo
ﬁw.cl 2sp6 s

wam osc £eld 03 mé&

So. fr. Latsl 0.2 mG

sA 100

W, : 60 mV @) 269t ke
CHART $60-E

PRINTED IN U.S.A.
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HA-60/DA-60 SPECTRUM

60 MC NMR
SPECTRUM NO... . >oo il b= ier
OPERATOR:,,.\M ,,,,,, DATE 7[ "j b6
SARMBEES. . . o A
EtoH, H
ToP: MC"L&PM
. - veradeatd
Botlom : o\gg.-u,PlaJ) j \ m;z
ks P s
SOLVENT: e ettt
TEMPERATURE e BB SRR
REFEWD ATEEN. |14 _|_ _ _|ab
RECEIVER GAIN | _ | _|_ _ _
FREQ.RESPONSE | 29 _|_ _ _| cps
INPUT LEVEL g 4 e
OUTPUT LEVEL OpE A
SWEEP TIME _230 | _ | sec
SWEEP WIDTH S0 _|_ _ _| eps
SWEEP OFFSET A4l | | eps
REMARKS: Mw'ﬂ surtep
Mo. feld 0x,000 e
SE A 3k, mé
[4)1 : /80 mViF'P @ 2502 s
CHART $60-E

PRINTED IN USA
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l FREQ.RESPONSE |_ 22 _|_ _ _| eps
; INPUT LEVEL Al 58
b ! OUTPUT LEVEL B N PO
[ (. SWEEP TIME 20 | | see
zé4, ‘ 560
SWEEP WIDTH _SO | | oeps
bite) SWEEP OFFSET — — | — _| cps
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Fﬂ.ﬁ. pop 2S00 cfg
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