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Chemlstry Department
Cornell University
Ithaca, New York

November 27, 1963

Dr. Bernard L. Shapiro
Mellon Instltute

4400 F1fth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Shapiro:

I would like to beéin our subscription to MELILONMR
by placlng a position wanted 1ltem.

I have recently completed my Ph. D, studles at NYU
where my dissertation was concerned to a large extent wlith
solvent and asymmetry effects on NMR, I am currently a
National Institutes of Health Post-Doctoral Fellow at Cornell
working in Organic Chemlstry.

I would llke a position elther in a university or a
related research institute where there 1s some opportunity
for teaching and where there 1s an opportunity to pursue
Physical-Organlic research geared to NMR and/or Mass Spec.

I will be available in the Fall of 1964. I will be happy to
forward a detalled resume to any interested partles.

Looking forward to our first copy of MELLONMR, I remain
Ve y your

« Wahl, Jr.z;

63-1
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Telephone :

Telagrems :

Our ret.
Your ref,

BY AIR MAIL
IMPERIAL CHEMICAL INDUSTRIES LIMITED

DYESTUFFS DIVISION

Shaetm S 14 farg r.0. BOX @
Bridycor, Manchester HEXAGON HOUSE
BLACKLEY
Research Department. MANCHESTER, 9
PL/PHY=5. ENGLAND
Letter No,:
Dr.B.L.Shapiro,

Mellon Institute,
4400 Fifth Avenue,
Pittsburgh 13,
Pennsylvania, U.S.A.

26th November 1963.

Dear Dr.Shapiro,

We are pleased to be put on your mailing list for MELIONMR. As
promised in our last letter, we are now offering a few notes on N.M.R.
laboratory techniques which may be of interest.

Air Conditio:

A few years ago we experimented with various air conditioning
arrangements and eventually reached a system which gave good stability with
a 4OMc/s Varian V-4300B spectrometer. A system based on this is giving
excellent results with a recently instelled HR-100 instrument. The basic
principles are as follows:

(1) The magnet end the air conditioning unit are sited at opposite
ends of the laboratory so that a considersble volume of ailr acts as a buffer.
A baffle fitted over the air conditioner outlet breaks the airflow and
prevents a direct blast towards the magnet.

(i) The air conditioner is a water-cooled "Temkon" Series N made by
Temperature Ltd., Fulham, London S.W.6 (also referred to by Page and Green,
MELIONMR No.58, p. 28). The defrost relay is disconnected and no heater
ig used. The fan draws air continuously through a duct from an adjacent
laboratory whose temperature is constant to within * 3°C. (this is not
critical).

(iii) On-off control is applied to the compressor of the "Temkon" by a
me thermometer/thermostat with adjustable contact (J.C.Cowlishaw Ltd.,
London), through a thyratron-operated hot-wire relay (A.E.I., Type EAok).
The thermostat is mounted on the end of the magnet with a small fan drawing
air over the bulb,

(iv) Air is exhausted from the laboratory through the V-2100B power
supply to an extract duct with a booster fan at the exit.

(v) Venetian blinds are fitted to the double-glazed windows to keep
out direct sunlight.

(vi) The air temperature at the magnet is continuously monitored by a
sensitive recorder (Rustrak Model 133, 15=-30°C., with Model 1334 probe).

Continuedo )

1.C.1./2443/1/0/HQ. 6/60. W.&S,Ltd.
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Dr.B.l.Shapiro, Dats
Mellon Institute,
Pittsburgh 13,

This system gives a oycle period of about 7 nins. with a peak-to-peak
amplitude of about 1°C, at the magnet, This is found edequate to maintain a
working field homogeneity for 12 to 24 hours on the HR-100 without shim coil
adjustments, Small adjustments every few hours are needed to maintain optimum
resolution,

Magnet Pole Insulation

Because the magnet coil faces and the preamplifier are conglderable
heat sources, the HR-100 is particularly susceptibtle to homogenelty loss owing
to conveotion currents or draughts through the pole gap. We have fitted
oylindrical eluminium covers in three pieces, backed by " flexible polyurethane
foam, whioh almost completely enclose the pole gap and are held on to the edgea
of the shim coil unite by rubber bands. There are gapas for the probe and leads,
and for inserting the sample, PFltting these brought a marked improvement in
honogeneity stability, .

Solution Filtering,

Filtering a small amount of solution to remove suspended solids may
present diffioculties when the amounts are small, and is in any ocase a tedious
chore if gravity filtration is used. A qulick and simple method is to push a
fairly tight plug of cotton wool or glass wool into the middle of the empty
N.M.R., sample tube, then pour in the solution and force 1t through the plug
by whirling in a hand=cCperated centrifuge.

Yours sincerely,

7.‘(- Beeconsall

J.X.Bevoonsall.

P, Coo, P. Hampson,

Pl 7 Hompsz=

LG /468/1L  11/60. W. & §. Lad,
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WALTER REED ARMY INSTITUTE OF RESEARCH
WALTER REED ARMY MEDICAL CENTER
WASHINGTON 12, D.C.
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IN REPLY REFER TO:

20 November 1963

NMR Identification of Isomeric Aminopropylthiosulfuric Acids

Dr. A. A, Bothner-By
Mellon Imstitute

4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Bothner-By:

We would like to submit the following as an initial "subscription"
to your excellent MELLONMR Newsletter. My colleague, Dr. Daniel L. Klayman,
of the Department of Medicinal Chemistry of this Institute, has been
interested in determining and distinguishing the isomeric Bunte salts I
and II by physical means:

I CH3- H-CHZ-NH2 11 CH3-EH-CH2-SSO3H
S03H H2

The A-60 spectra in D,0 solution are quite similar, the =CH-CH,
group approximating to AB2. At lower pH in water, however, the rate of
protolysis of the NH3+ protons is decreased so that one can observe the
superimposed coupling of the NH3+ protoms to the CH or CH, protons
depending on the isomer, Spectrum A goes to C and B to D on acidification
and we can now assign the structures on the basis of intensity comsidera-
tions. The By protons (CHp) of the primary amine shows the strong ca. 7
c.p.s. additional coupling from the NH3+ protons in spectrum D, and so B
and D represent I. Conversely, spectrum C shows additional coupling of
the A proton and so represents structure II. Neutralization of the solu-
tion returns the spectra C and D to their original shapes.

We would be most grateful if you would send us any back issues of
the Newsletter that you have available,

Sincerely,

James &/, Lown, Ph. D,
Department of Biophysics
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A-60 Spectra of 157 aqueous solutions., Scale in p.p.m,
from T.M.S, as external reference.
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UNION UNION CARBIDE PLASTICS COMPANY
CARBlnE DIVISION OF UNIOMN CARBIDE CORPUORATICN

RIVER ROAD. BUOUND BROOK, N. J.

September 23, 1963

Practical Aspects of SH and OH Exchange

It is well known that OH hydrogens exchange (or can easily be induced
to exchange) sufficiently rapidly that HCOH spin-spin splittings are obliterated.
Anyone who bas worked with mercaptans is aware, on the other hand, that some-
what more effort is required to promote equally rapid exchange of the SH pro-
ton. The literature connected with this phenomenon has recently been reviewed,
and it appears that under comparable circumstances, OH and SH exchange rates
differ by several orders of magnitude. During the course of our work here we
have come across a compound which exhibits qualitatively the various states
of exchange: 3-mercapto-2, 2~dimethylpropan-1-ol (I). I'm presenting the effects
of temperature and acid here with the hope that it will be of service to some of
the readers in describingthis type of phenomenon to neophytes.

HCOH splittings are not observed in samples of I, as they are normally
examined. In order to slow the exchange sufficiently that the coupling effects
are observed, it was necessary to treat a dilute ( ~ 2%) deuterochloroform solu-
tion of I by passing it over a short alumina column (Al;Og packed in a medicine
dropper) to remove the last traces of catalytic H® | This technique would
appear to be generally useful for obtaining splitting patterns in samples which
are sufficiently acidic to be exchange-decoupled. The patterns so obtained would,
of course, have important structural implications.

HCSH coupling effects are quite apparent in the spectrum of a neat speci=
men of I. Some exchange effects are encountered on warming the sample. How-
ever, in this case it was necessary to add a trace of sulfuric acid (trace = touch
wetted pipette to inside of NMR tube and shake) to the neat sample to bring about
the full range of exchange effects within the available A~60 temperature range.

Figure 1 is a room temperature spectrum of a neat sample of I as
received. 2 The peak assignments are obvious.

In the series of Figure 2, a 2% (by wt. ) CDCl, solution of I, treated by

the Al9Og method, is examined at various temperatures. Note particularly the
improved HCOH splitting pattern resolution as temperature is lowered, and the

““BAKELITE' PLASTICS
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variation of the chemical shift of the OH (hydrogen bonding effects). At -42°C.,
the OH and CHy0O chemical shifts become accidentally degenerate, and spin-spin
splitting disappears from the spectrum.

In Figure 3, a neat, acidified sample of I is warmed. Notethat while
the coalescence temperature for the HCSH splitting is #50°C., the coalescence
temperature for the mergence of the OH and SH bands is ~75°C.

It has been stated | that the base catalyzed exchange of SH and OH
are of comparable rate. Accordingly, it was found that 1 drop of an aliphatic amine
(piperadine) produces the same effect on a neat specimen at room temperature
as a trace of sulfuric acid at 133°C.,

o e e

1. A.Loewenstein and T. M., Conner, Ber. der Bunsengesellschaft 67 , 280
(1963).

2. The sample of 1 was graciously supplied by Dr. G. L. Brode.
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G910 INDIANA UNIVERSITY

BLOOMINGTON, INDIANA, 47405
DEPARTMENT OF CHEMISTRY AREA CODE 812

CHEMISTRY BUILDING TEL., NO.

November 22, 1963

Dr. B. L. .Shapiro

Mellon Institute

LLOO Fifth Avenue
Pittsburgh 13, Pennsylvania

Stereospecific Long-Range H-H Couplings

Dear Barry:

I hope this letter will serve as an initial subscription fee
for MELLONMR, perhaps procure for me such back issues as are available,
and simultaneously provide some information of interest to your readers.
It concerns some compounds in which we have observed stereospecific long-
range couplings between protons connected only by single bonds, and may
be useful to those concerned with the theory of such coupling.

One of the (non-equivalent) 9-CHp protons in 9-bromocamphor
(1a), 9-iodocamphor (Ib), and 3,9-dibromocamphor (Ic) is spin-coupled
to one of the methyl groups with J=1.0 c.p.s., the downfield half of
the AB quartet appearing as a pair of quartets (Fig. 1). If the other
9-proton is likewise coupled to the methyl the magnitude of the coupling
is much less, since the upfield half of the quartet consists of much
narrover lines. We don't yet know which methyl group is involved,
although we suspect C-8, but I hope that this question will soon be
ansvwered by deuterium labelling experiments which are in progress, It
is interesting that the magnitude of the long-range coupling is some-
what dependent on the nature of the 9-substituent. Thus, while one of
the 9-protons of the corresponding alcohol (Id) and p-toluenesulfonate
(Ie) gives lines which are clearly broader than those from the other,
their half widths are distinctly less than those from the bromide and
iodide and they are not resolved into clean quartets.,

0
OCHg
X
RII
’\ﬂk“ \j*\u k??\- (“&\_
R R
Ia; X=Br,Y=H Ila; R=CHO, R'=CHa,R"=a
b; X=I,Y=H b; R=CHg,R'=CHO,R"=b
¢; X=Br, ¥Y=Br c; R=CHO,R'=CHa,R"=c
d; X=OH, Y=H d; R=CHg,R'=CHO,R"=c

e; X=0802C6H4CH3,Y=H
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Dr, B. L. Shapiro 2= November 21,

Our other example of stereospecific long-range coupling involves
several diterpenoid aldehydes. The aldehyde proton resonance of O-methyl
podocarpol (IIa) appears as a doublet (J=1.L c.p.s.), while that of dehydro-
abietal (IIb) is a singlet, Similarly the C-li epimeric pair vouacapenal
(ITc) and vinhatical (IId give a doublet and singlet resonance respectively
for their aldehyde protons. In each case the axial aldehyde is long-range
coupled whereas the equatorial one is not, and several other examples falling
into the same pattern have been observed. It seems that the multiplicity
of this peak may turn out to be a useful diagnostic in structure determina-
From the appearance of the multiplet (doublet) it seems that one
proton is involved, and decoupling experiments locate that proton at a
rather high field (66 % ¢c.p.s., for ITa and T4 + % c.p.s. for IIc). Again
we have not yet ascertained which proton is 1nvolved but soon hope to
by deuterium labelling experiments,

tions,

Sincerely,

s :
il A, /_“ /

S
\-__ /;Rtt. b (/ v -’.{; {
Walter L, Meyer ’
Assistant Professor {
of Chemistry |
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JET ULSION LABORATORY Cul:ifornia Institute of Technology o 4800 Oak Grove Drive, Pasadena, California

27 November 1963

Dr. B. L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

Recently Longone (Mellonmr, 61-14) made the comment "Anticipating
less than optimum performance due to the hardware present in the V-6031
probe" etc., concerning the A-€0 Variable Temperature probe. We have had
one of these probes for some time and enclosed are some example spectra
showing for CH,CHO quartet at room probe temperature and -60°C. I think
these spectra gre indicative of the fact that the "hardware" doesn't
perturb things very much. The low temperature spectra were obtained
after about 15 minutes of -60° operation. I am curious about the perfor-
mance other pecple are getting with this probe.

One very important item in the adjustment of this probe is the
position in the magnet. We had some trouble at first until this adjust-
ment was made while observing the quality of the field modulator signal
at J-701 with a scope; if the 5 kc. signal is spiked and/or erractic then
it is a good bet that the control sample is probably in a too inhomogeneous
field. If one adjusts the probe position while the spectrometer is in
"Adjust" one is optimizing the field at the sample position and the control
sample may be in a quite inhomogeneous region. The manifestations of this
situation or the borderline situation are not immediately obvious from the
other simple tests one usually makes on the A-60, and this problem is best
detected at J-701.

With best regards,

STl

Stanley L. Manatt
Chemistry Section

SIM: jas

Enclosure
Air Mail

Telephone 354-4321 Tux 213-449-2451
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UNIVERSITE DE STRASBOURG
Faculté des Sciences Strasbourg, le 3 Décembre 1963

INSTITUT DE CHIMIE

Téléphone 35.43.00

2, Rue Goethe

Bolte Postale 296

B,Waegell Dr.B, Shapiro
F.,Hemmert
G.,0urisson

Mellon Institute

LhHoO Fifth Avenue
Pittsburgh 13, Pa.

Dear Dr., Shapiro,

Nous avons étudié, récemment, 1l'équilibre conformationnel
qui existe dans les solutions de bromo~2 tétraméthyl-3,3,5,5
cyclohexanone 1, & l'aide des spectres I.R. et U,V., et des
moments dipolaires (B.W. et G.0., Bull.Soc.Chim., 1963, pp.
495 et 496), Plus récemment, nous avons mis en évidence le

méme équilibre par R.M.,N. (sur A-60),

0 Br ‘ X .
Br o} r
A B
Me e LY X
Me e 0 7 IA
= la c ) B

DANS LES SOLVANTS PEU POLAIRES, comme CClu, le conformére
la, & brome axial, prédomine, Le signal dil a HA a la forme d'un

~

triplet centré & 242 cps du TMS, attribué aux couplages:

uJAB = hJAC = 1,1 cps.
Ces couplages sont possibles dans ce cas puisque les protons
A et C, ainsi que A et B, présentent la "disposition en M"(ici,
en W) nécessaire d'aprés Meinwald et Lewis.

En outre, les protons axiaux X et Y sont nettement diffé-
renciés des protons équatoriaux par suite de l'influence du
groupe C=-Br, exergant favorablement son effet d'anisotropie
diamagnétique, Les protons C et Y, ainsi que B et X, donnent
einsi des spectres caractéristiques de type AX (nomenclature
évidemment un peu confuse, mais sans doute compréhensible...).

On observe alors JCY = JBX = 13=1k4 cps.
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Mais, alors que les protons X et Y donnent les doublets
normaux sans structure fine, les deux pics des protons B et c,
dans le spectre AE ont chacun une structure fine de triplet;

on a donc:

L _ bk _ b4
JAB = JAC = JBC 1,1 cps.

DANS LES SOLVANTS POLAIRES tels que le benzonit{ifle,

c'est le conformére lb qui est prédominant., Le signal afl

au proton A a alors la forme d'un singuletﬁ il n'y a plus de |,
couplage a4 longue distance, le schéma en M n'étant plus réalisé.
D'autre part, les protons B et X ne sont plus sous l'influence
directe des groupements C=0 et C=Br, 1Ils donnent done un
spectre AB (triplet avec bande centrale intense) ; les protons

X et C donnent toujours un spectre AX.

Nous avons ici raisonné comme si les conforméres lg et 1
étaient dans chaque cas seuls présents. Il est certain qu'il
faudrait dens une analyse plus précise tenir compte des
populations relatives de ces deux conforméres. Il est néan .moins
remarquable gue toutes les conséquences de l'équilibre confor=
mationnel puissent €tre retrouvées sur ce systéme en utilisant

une description aussi extrépe,

Avec nos meilleures salutations

/" =l
=

* légérement élargi.
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INSTITUT FUR ORGANISCHE CHEMIE KOLN, Dec. 4, 63

DER UNIVERSITAT KOLN ZULPICHER STRASSE 47

qn TELEFON : 2024 239
Dr. H, Giinther

br, B, L, shapiro

Aellon Institute

4400 Fifth ave,
Pittsburgh 13, Pa., Uba

NMiR=spectra of Chloroindenes
bDear Barry,

In connection with some structure determination we were interes-—

ted in the NMR-spectra of the two indene derivatives I and II:

He

DA A
Spectra were recorded in CCl, (30% v/v) with TMS (internal) and
the following parameters obtained:

I H, 6.60 Hy, 3.28 J,g 1.7 cps

II " 6569 n " 3°5O " " 2.4 1

Assuming the two CmHA~bonds 60° above or underneath the plane

respectively, as indicated by models, the 1,3-coupling in I falls
in the expected range (1). In II then, we have a pure gauche
coupling, with 2,4 cps well under the limit of 3,9 cps for J

g
predicted recently for propenes (2).

Longrange coupling: The CH,—groups in both compounds as well as

HB in I show additional coipling with the aromatic protons. The
doublet of the methylene group of II is shown on the enclosed
figure at 50 cps sweep width and two sweep directions, Each com-
ponent is split into apparently six lines (five clearly resolved),
which could arise from a triplet of doublets, This would mean
equal coupling by 0.5 cps to two aromatic hydrogens (HC’ HC')

and a smaller coupling of 0.2 cps to one (HD). Longrange coup-—
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ling to two aromatic protons by U.5 cps has been described for

the CH,—-group of indene (3).

2
The lines of the HB—triplet in I are further split too, but
again it seems, that more than oue aromatic proton is involved.
We are looking at related compounds for cases which give similar
effects,

Thanks for sending Mellon Letters to my new address. itegards to

the Group,

truly yours,

PP

Dr. ll. Giinther vr. H. kKiefer

(1) T.A. Wittstruck, s.K. Malhorta and l.J. Ringold,
J. amer, Chem, Soc. 85, 1699 (1963).

M. Karplus, ibid. 82, 4431 (1960).
(2) AesA, Bothner—-By, C. Naar—Colin and H. Giinther, ibid. 84,
2748 (1962),

(3) b,D, Elleman and S,L. Manatt, J, Chem. Phys, 36, 2346 (1962),
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BELL TELEPHONE LABORATORIES

INCORPORATED

MURRAY HiLL, NEwW JERSEY

TELEPHONE
AREA CoDE 201
582-3000

A Conference on Magnetlc Resonance 1n Blologilcal
Systems will be held July 20-22, 1964 at the House of the
American Academy of Arts and Scilences in Boston, Massachusetts.
The purpose of the conference 1s to provide an opportunlty
for discussion of NMR and ESR investigations of blologlcal
molecules and systems. Subjects wlll include radilation
damage of nuclelc aclds, enzyme actlon, conformation studles
of protelns and nuclelc aclds, light induced excited states,
oxldation-reduction reactions, and paramagnetic metal lons
1n blologlcal macromolecules.

Additional information can be obtalned from
R. G. Shulman, Bell Telephone Laboratories, Murray Hill,

New Jersey.

63-19
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63-20 [aboratoire de Spectroscopie Fertzienne
Institut de Physique Expérimentale
Boulevard d'Yvoy Gendve (Suisse)

Gendve,le 7 Novembre 1963

Docteur Shapiro
Mellon Tnstitut
Pittsburgh 13 Pa
4400 Fifth Avenue

Cher Monsieur,

Faisant de 1la R.MN,je suis vivement interessé par le Bulletin
d'Informations du Mellon Institut.Je serais heureux que ces quelquesg résule

tats me permettent de figurer parmi vos correspondants :

Bquilibre dynamique entre isoméres de conformation chez les dioxanes 1,3.
H

]

Nos &tudes ont porté sur des dérivés
substitués du Dioxane 1,3. Ces dérivés peuvent
8ire répartis suivant trois catégories :

1°) Les compogés a4 conformation nettement privilégiée. H

Le type en eat le Diméthyl-trans-4,5-dioxane-1,3 :
Les protons HZaxial et Hzéquatorial présentent un CHy
déplacement chimique §=230C/8a 60 Me/s (Spectre

: H
effectué sur A-60 par le Docteur Attilio Melera de Varian AG Zurich que nous

CHy

remercions) et une conastante de couplage J = 6,0 C/s dont la faible valeur
est & remarquer.
Ces valeurs ont été vérifides avec exactitude sur la totalité des

produits de ce type que nous avons examinés.

20) Composés en équilibre dynamique entre 2 conformations également probables

C'est le cas du Dioxane-1,3,du Diméthyl-4,4-dioxane-1,35 et du Diméthyl=5, S-

Dioxane-1,3.
La résonance des 2 protons du groupe = O - CH2 = 0 = est unique par suite

de 1'échange trés rapide entre les 2 formes

H H(,)
H H (2y
—
H ¢
CHy H
N (L)

T



30) Une catégorie de composés intermédiaires entre ces 2 extrémes.

c'est en particulier le cas du Triméthyl-4,4,5 -dioxane-1,%.Pour ces
composés J est inchangé et vaut toujours 6 cycles. Par contre,é.est ramené
A 5,3C/s. Cette diminution deé's'explique parfaitement en supposant qu'il
y a équilibre dynamique entre 2 formes dont la probabilité dfexistence
est différente : :
H
Hey CHay
H
H (o) H
CHg _J,E H
CHy ~ CHy “

p

‘_ll
CHa H (8
Le calcul donne 61,5% de forme I pour 38.5% de forme II.

Remarque:Le Méthyl-4-dioxane-1,3 présentelnmgﬁe 19,8 C/s,ce qui correspond
suivant 1'hypothése précédente & un équilibre comportant 937 du
produit avec méthyle équatorial et 77 avec méthyleaxial. Cette valeur
est & rapprocher de celle donnée par Eliel pour le Méthyl-cyclohexane:

95% du produit environ aurait le Méthyle en équatorial (1)

Recevez,cher Monsieur,l'expression de mes sentiments

les meilleurs.

Claudette Barbier Jean Delmau
erss (bl

(1) E.1/Eliel and M Rerick. J.Am.Chem.Soc. 82,1367 (1960)
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STATE UNIVERSITY OF NEW YORK

AT STONY BROOK
STONY BROOK, LONG ISLAND, NEW YORK

DEPARTMENT OF CHEMISTRY

December 9, 1963

Dr. Be L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

Readers of MELLONMR may be interested in the plans for the Fifth
Experimental NMR Conference (successor to 4th OCEANS). It will be
held on Friday and Saturday, 28 and 29 February, 1964, at Mellon
Institute. As in past yeas, the Conference will be devoted to new
developments in advanced instrumentation and experimental techniques;
it does not compete with Workshops and courses offering an introduction
to this field,

Although sessions will consist largely of invited papers, contribute
papers are welcome and should be sent to the appropriate Session Chairman
or to the Chairman of the Conference. The Sessions and their chairmen
are as follows: Superconducting Magnets (D. De. Elleman), Relaxation
Experiments (D. C. Douglass), Instrumentation Maintenance, Repair,
Modification and Operation (F. A. Nelson and M. M. Crutchfield),

Electric Field Experiments (J. S. Waugh), Double Resonance (R. Freeman),
Signal Enhancement (J. De Baldeschwielers, Spectral Analysis (C. A. Reilly).

Additional information may be obtained from the enclosed instructions
or by writing to me. Prompt expression of interest is desirablej; it
may be necessary to limit attendance because of restricted physical
facilitiese.
Yours truly,
//Za/é

Paul C. Lauterbur

Associate Professor

Chairman, Fifth ENC
PCL: jv

enclosure
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FIFTH EXPERIMENTAL NMR CONFERENCE

Instructions for Speakers and Contributors

1. Lengths of invited and contributed papers will be assigned by
Session Chairmen so as to leave ample time for discussion in
each 90 minute session,

II. Abstracts and supplementary material (figures, tables, etc.)
in no case exceeding 6 pages should be sent, by February 1, to:

Dr. A. A. Bothner-By

ENC Arrangements

Mellon Institute

4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

They will be printed and distributed to the conferees. Additional
material, either too long or too late to have been printed, may be
reproduced by the author and arrangements will be made to distribute
it at the Conference. A distribution center will also be provided
for commercial material of possible interest to the conferees.
Authors are urged to submit detailed abstracts and drawings, schematics,
spectra, étc., if at all possible. Participants in past conferences
have found such a printed record to be quite valuable. In additionm,
the presentation of undigestible masses of data, complicated
schematics, etc. on slides or blackboard is obviated, saving time

and easing communication.

III. Abstracts and details of post-deadline papers and of contributions
not accepted for formal presentation will be printed in a Supplementary
Program and may be discussed at any appropriate session if time permits.
The deadline and length limitation are the same as for contributed
papers.

IV, Projectors for 3-1/2 x L4 inch and 2 x 2 inch slides will be
available at all sessions. Unusual requirements of any sort should
be transmitted to the Session Chairman.
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HEALTH, EDUCATION, AND WELFARE
FOOD AND DRUG ADMINISTRATION
WASHINGTON 25, D.C.

December 16, 1963

Dr. B. L. Shapiro

Mellon Institute

4400 Fifth Ave.

Pittsburgh 13, Pa.

Dear Barry:

With apologies I submit a correction to my contribution

in MELLONMR 57, 49-51(1963). The first two formulas on the
second page of my letter should read:

S(Jcis + J ) = (wz"wl) + ((1)4-(!)3

trans

2% = (W3~w1)2 + (Wg=w2)2 = 9/2 (Jeig + Jppans) 2
Please insert these corrections in the next MELLONMR
issue.

Best regards.

Sincerely yours,

At

Ernest Lustig

Chemist

Division of Food

Bureau of Biological & Physical Sciences
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THE ROCKEFELLER INSTITUTE

A Graduate University and Research Center

NEW YORK 21, NEW YORK

December 12, 1963

Messrs. Bothner-By and Shapiro
The Mellon Institute

4400 Fifth Avenue

Pittsburgh, Pa.

Dear Aksel and Barry:

I attach the abstracts of four articles recently submitted for
publication of which a very limited number of preprints is avail-
able. They are entitled '"The Role of Multiple Quantum Transitions
in NMR: A three-spin system,” ''The Magnetic Shielding of a nu-
cleus by a neighboring atom," 'The Fermi-contact contribution
to the Proton-deuteron Coupling Constant in HD," and ''Comments
on Orbital Hybridization." The first of these will appear in
J. Chem, Phys., the second has been submitted to J. Chem. Phys.
and the third submitted to the Phys. Rev. The last of these, in
view of its armchair-scientist and nontraditional aspects, as well
as ¢ts potential significance, might not be considered publishable
and therefore the preprint might turn out to provided its entire
circulation. I hope not, but who knows?

I would like to take this opportunity to expound some of my
prejudices. (1) We do not know as much about chemical shifts as
we think we do; (2) We do not know as much about coupling con-
stants as we think we do; yet (3) we go on blithely using our
worn-out concepts to make still more correlations and rationaliza-
tions without trying to understand what is wrong with .our model,
or why our model does give good results when it does. NMR can be
a wonderful probe into molecular structure, if we only would use
it critically!

To be specific:

(1) We say regularly that protons from hydrogens on sp2 hy -
bridized carbons resonate to lower field than those on sp” carbons
because of the hybridization on the carbon. Those on sp hybridized
carbons should come at still lower field, but one accepts Pople's
explanation of the "high-frequency" contribution to 4 , an argu-
ment that could be applied (with modification) to the shielding
in ethylene as well as in acetylene. Has anyone ever tried to
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THE ROCKEFELLER INSTITUTE

A Graduate University and Research Center

NEW YORK 21, NEW YORK

2 -- Messrs. Bothner-by & Shapiro

estimate the shielding at a proton in an sp3, sp2 and sp carbon
bond using the same screening parameters and ionic character for
all these? I did once, a couple of years ago, and found a variance
of only ~ 0.2 ppm in the Lamb-term contributions. (Perhaps Guy and
his coworkers are about to do a proper calculation now.) What

this showed me was that the hybridization itself has no effect on
the shielding -- certainly not of the order of 1 ppm. What has the
effect? Probably different screening parameters and ionic charac-
ters, because, after all, forgetting hybridization, a double-bonded
carbon has a single weakly shared 7T -electron rather than the
strongly shared ¢ -electron in a single bond. This can, of course,
change the screening and ionic character without affecting the hy-
bridization. 1In fact, I believe that all three types of bond are
essentially sp hybridized. Then, too, at this short distance the
exact structure on the carbon is significant . . . The long-range
shielding of a substituent group is generally treated in the dipole
approximation despite the seemingly absurd results so obtained.

The crudest possible observation on this problem ~-- the distance

at which this approximation is valid for Slater wave functions is
calculated -- is made in my paper ''The magnetic shielding of a
nucleus by a neighboring atom.'

(2) We say that 3¢-n coupling constants depend on ''s-char-~
acter" in a simple way, and then find the C-H bond in formyl fluor-
ide to be s-p. 1Is there no such thing as self-consistency in this
game, or do we throw all exceptions into the bucket of "bent-bonds'?
A significant deviation of a single point from a curve should not
only involve a rationalization of that point's deviation, but rather
the re-evaluation of the validity of the curve itself, or at least
one must be convinced that the arguments rationalizing this single
point are in applicable to the other points as well. Another ex-
ample: everyone believes that Fermi-contact contributions to J's
must be positive, despite McLachlan's questioning the procedure,
since his comments were answered by Karplus, who said, in effect,
that because we believe these J's to be positive then the principle
contribution to J comes from the lowest excited state whose contri~
bution is positive. (Karplus actually uses the reverse of this,
but it amounts to the same thing.) I've been talking for some time
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about J in HD being negative (which no one believed); for example,
when I talked about it at the Gordon conference. Yet now that
there is experimental evidence that the C-F J is negative, one

can argue, as does Pople, that in this case the other low-lying
excited states can mix, etc. Since we know very little about ex-
cited states past the first, even for Hp, no less for the C-H

bond, what are we really driving at by these rationalizations?
Similar arguments hold for the attempted improvements (Karplus,
Jardetsky) of the 'Karplus-curve' for %J's since these are

still examples which do not fit. Furthermore, it is supposedly
well known since the 1940's that the valence bond theory does not
give good results -- see also my Mellonmr note of early this year
on this subject. Cannot we be satisfied with experimental correla-
tions and realize that an organic molecule is a terribly complicated
thing, and scarcely subject to decimal-place correlations in terms
of qualitative parameters such as electronegativityf

I hope that I have not offended anybody's sensibilities, but
I feel that one of the great uses of Mellonmr is for an occasional
sounding off. Although I'm not convinced that my "'prejudices’ will
evoke much discussion, 1 would certainly be willing to answer
specific "comments" or 'criticisms' on their content.

Best regards,

Sincerely,
A
D

ﬁeremy I. Musher

JIM/sm
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Comments on Orbital Hybridization
Jeremy I. Musher
The Rockefeller Institute, New York 21, N.Y.
ABSTRACT

It is observed that the existence of rare gas molecules con-
tradicts the traditional chemical picture of orthogonal atomic hy-
brid orbitals. It is also shown that the present interpretation

of C13-H NMR coupling constants is ambiguous and does not con-

stitute an experimental verification of the usual sp3, etc. hy-

bridization of carbon atoms.

Magnetic Shielding of a Nucleus by a Neighboring Atom
Jeremy I. Musher
The Rockefeller Institute, New York 21, New York
ABSTRACT

The Lamb term of the magnetic shielding of a nucleus in cal-
culated for an electron on a neighboring atom in as s- or a p-state
using Slater atomic wave functions. This exact calculation is pre-
sented in order to illustrate the radial dependence of long-range
nuclear magnetic shielding and to point out explicitly for these
wave functions the distance at which the dipole approximation in-

troduces only a negligible error.



Fermli-Contact Contribution to the Proton-deuteron Coupling
Constant in HD
Jeremy 1. Musher
Department of Chemistry, Harvard University¥
Cambridge 38, Massachusetts

and
The Rockefeller Institute’, New York 21, N.Y.

ABSTRACT

The Fermi-contact contribution to the proton-deuteron coupling
constant in HD is calculated for the Coulson-MQ ground state wave
function. A new approximate procedure for performing perturbation
theory calculations on simplekyo's is used which enables most of this
part of JF to be obtained in closed form. The result is JFF-29,5 cps
with +3.0 cps coming from the one-electron term and the remainder the

two-electron term. This J. is opposite in sign to the results of

F
previous calculations. The discrepancy is attributed to the arbitrar-
iness of the previous procedures either as to the form of variational
trial function or to the choice of the arbitrary "average energy."

The validity of the procedure can only be absolutely determined by

comparison of the result obtained with that of experiment.

* This research was supported in part by a fellowship from the Divi-
sion of General Medical Sciences, Public Health Service and by sup-
port extended Harvard University by the Office of Naval Research.

T Present address

63-29
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The Role of Multiple Quantum Transitions in N. M. R.:
A Three-Spin System?*

J. I. Musher
The Weizmann Institute of ScienceT, Rehovot, Israel
and The Rockefeller Institute":, New York 21, N. Y.

ABSTRACT

The double and triple quantum (DQ and TQ) transitions in molecules
containing 3 weakly coupled nuclei of spin 1/2 are examined theoreti-
cally and experimentally. Owing to the rapid growth and saturation of
these transitions with increasing rf, it is practicable to observe each
individual resonance only within a limited rf range. Based on the theory
of Yatsiv, expressions at a given T, = T, are computed for the rf
fields at which the various MQ absorption signals will attain their maxima
and the ihtensity of these absorptions relative to the maximum intensity
for SQ signals. It is pointed out that the usual MQ signal measured in
liquids has a linewidth almost equal to that of a SQ signal, since a con-
siderable saturation of the former is necessary for its easy observation.
A frequency shift only significant for high-rf MQ signals is also com-
puted. The DQ spectrum of a camphor derivative containing 3 weakly
coupled protons is examined and the experimental results for the observ-
able peaks agree rather well with the theory. The geminal J is opposite

in sign to the vicinal J's.

* For preliminary report see Bull. Am. Phys. Soc. II8 35 (1963).
y y 2% _
T Guest scientist ( spring semester 1962)

F Present address
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NUCLEAR MAGNETIC

RESONANCE  SPECIALTIES

I N c o R P D

145 Greensburg Road New Kensington, Pa. Area Code 412
337-7727
December 2C, 1963

Dr. 3. L. Shapiro
Mellon Institute
LLOU Fifth Avenue
Pittsburgh, Pennsylvania

Dear Barry:

In connection with a research program on phosphonitrile
ring systems, I had occasion to perforn a decoupling experiment
on the A-6C. The results of this experiment, performed on di-n-
monomethylamino-tetra—nwdimethylamino-triphosphonitrile, are shown
on the attached spectra. 2efore irradiation the methyl resonance
appears as a doublet broadened by additional coupling. On irradi-
ation of the phosphorous at 24.28 “ic., the doublet is observed as
two singlets at ¥ = 7.35 and 7.46. This observation is consistent
with our proposed structure.

To confirm the fact that decoupling had occurred, we also
verformed several other experiments. The attached spectra show
the methyl doublet of trimethyl phosphite collapsing to a singlet
upon irradiation at 24.28 lc.

I have also submitted a block diagram to illustrate the
basic method used to achieve the desired irradiation.

We wish to thank the Armstrong Cork Fellowship at liellon
Institute, specifically Dr. I. I. 3ezman and :r. C. T. Ford, for
supplying us with the phosphontrile sample.

Sincerelyy,

Frénk &. Dickson
axecutive Vice-President

FED/ams

rnclosures - 3

SCIENTIFIC APPARATUS = ELECTRONIC INSTRUMENTATION - RESEARCH AND DEVELOPMENT
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POLAROID CORPORATION

CAMBRIDGE 39, MASSACHUSETTS

RESEARCH DIVISION, 730 MAIN STREET

UNIVERSITY 4-6000 Decer:ber 20, 196:—)

Dr. Barry L. Shaviro
liellon Institute
L4A0O Fifth Avenue
Pittsbursh 15, Pa.
EXCHANGE OF AROMATIC PROTONS ;ﬁ’NAPHTHOLS

Dear Barry:

We are currentlw observin~ the exchenre of the erometic hvdro~ens in som
hvdroxylated nanhthalene derivetives with D,0, using our 4-60, and would lile to
present sore preliminary resulis. Unless ofherwise steted, the exverirents re-
ported here were perforrmed by dissclvins one ecuivalent of the er ~ztic compound
in 0.€ Molal 120D in 50 vol.% DoO-dioxcne, the tube sezled under nitrocene

Under these besic conditions 2~-naphthol exchances its f=hrdrogen with 2
half-life at 29° of sbout 2 hours. Ione of the other rinc protons showed evi-
dence of exchanging even after 120 hours.

With a verv similer half-life 8—amino-2-naphthol also shows exchenze only
of its 1=hydrogens When only two-thirds of an ecuivelent of 20D was present the
exchange was very ruch slower, only gbout 25% having teken place ofter %2 dayse

In 7-smino-1=-nephthol only the 2-hydrogen was found to exchange, with 2
half-life of ebout G-7 deys. When only 0.8 ecuivelents of 720D was present it
ss not possible to observe any exchenve efter 7 davs.

With 1,7-dihydroxymephthelene anc 1.2 roles of 7eCD, both the 2= and &-
hydrogens exchenrge with similer Telf-lives of sbout 2 dsves Phenol itself shows
no observeble exchanre with 180D after 16 deys.

In sunrerv, the sodium salts of 2=naphthol and E~amino=2=navhthol exchange
onlwv the 1=hydrogen at en encrecisble rete, end this some 70-80 times Tfester than
7-emino—i=nenhtol exchenges its 2-hyrdrocen; both ere much rore rapid then #alPhe.

We have besn able to essirn reny of the bands and counline constants for
these comnounds and will be heppy <o rmelke these lmown to anvone interested.
Althourh this work is obviously far frorm cormlete, end conclusions would be pre=
mature, we hope that this communicetion mey be of sore interest. e wish to ex—
press our apprecistion to Dr. Deniel Ross for his sugrmestions end synthetiec work
irvortent to this problem.

With best rerards,

Gadaicin C. Novrison  Bomold 7 W, Liesusts

(Mrs.) Patricis C. Morrison Ronald F. 7. Cieciuch



63-36 Physikalisch-Chemisches und Elektrochemisches 8 Miinchen 2,
Institut der Technischen Hochschule Miinchen Arcisstrafse 21

Direktor: Em. o. Prof. Dr. G. Scheibe Telefon: 5592/ 351

Dr. Bernard L. fhapiro
Mellon Institute

4400 Fifth Avenue
Pittsburgh 13 , Pa

Sehr geehrter Herr Dr. Shapiro !

Es wurden Kernresonanzgektren einfacher
Cyaninfarbstoffe untersucht.
Die Protonenresonanz der Kettenchromophore von Limethyl=
amino-propenyliden-dimethylammoniumperchlorat (I) wund
Dimethylamino-pentadienyliden-dimethylammoniumperchlorat (II)
iet vom AX2 bzw. A2X2Y—Typ.
Ein Tublett der Protonen in § —Stellung der Cyaninkette von
(I) ( 0,5 min D,0 ) liegt bei Oy = 7,44 POW , ein Triplett
der B-Protonen bei (fB = 5,19 ppm (TMS 4 Mol % in CCl, ext. ).
Bei (IT) ( 0,17 m in CDBCOCD5 ) erscheinen ein Dublett der
o -Protonen bei o« = 7,17 ppm , ein Quartett der Protonen
in 8-Stellung der Cyaninkette bei ch = 5,53 ppm und ein
Triplett der y-Protonen bei th = 7,0 ppm ( TMS 4 Mol % in
CCl, ext. ) . Jyp =118 8z, J gy =~ 12,7 Ha . 1)

Im Grundzustand liegt all Transkonfiguration vor ,.2)

Bel Normaltemperatur in neutralem Medium geben die Methyls=
gruppen der Auxochrome beil beiden Verbincdungen AnlaR zu je=

weils zwéi gleichstarken Cignalen bei Cy 2,22 und
CH3 (1) 3
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3,05 pem ( in 0,0 0,5 m ), bzw. LSCHB (17) 2,79 und 3,59

ppm ( in CD5 oo CD5 0,17 m ) .

Diese Aufspeltung der Methylsignasle ict tempersturabhéngig und

geht in etwa linear mit der Feldstirke ( bei(I)in HCCl5 11,75

Hz bei 60 MHz , 4,4 Hz bei 25 MHz ) . Sfolange neulrales Medium
vorliegt , ist sie weitgehend unabhingig vom Losun cmittel
Fremdionenzusatz bleibt ohne EinfluR auf die Groke der Aufepaltung.

I'ie experimentellen Befunde sind ale gehinderte , innere

kotation der N (CH5)2 Gruppen um die NTTTTCq Bindung zu deutenj’4)

wie sie bel Carbonylverbirdungen von Gutowsky , Philips u.a. 5)
beschrieben worden ict. Sie iet sBurekatalysiert , wie alle
cis-trans-Umlagerungen.

Die Hohe der Energiebarriere Ea der Drehung um dié NavvCq Bindung
kann nach Gutowsky et al. 3) fur (I) in Benzophenon zu 17 Kcal/M

( bei T2 = 0,227 se¢/rad ) , fur (II) im gleichern ILOsungsmittel

zu 10 Kcal/M ( bei T2 = 0,274 sec/rad ) , fur Dimethylamino-
heptatrienyliden-dimethylammoniumperchlorat zu 7 Kcal/M ( bei

T, = 0,227 sec/rad ) abgeschdtzt werden.

2
Nit wachsender Kettenldnge nimmt Ea und TKoll. ab. Dimethylamino-
heptatrienyliden-dimethylammoniumperchlorat zeigt bei Normals=
temperatur nur mehr ein Methylsignal.

Sdurezusatz erniedrigt die Aktivierungsenergie der Ruckorientierung
bei (I) . 0,11 Vol % H580, in einer wéBrigen Losung von (I) (0,2
mMol / ml ) verringert Ea auf 8 Kecal / M.

Tas NMR-Spektrum der Ketternprotonen wird dabei nicht geéndert, d.h.
die TransverknlUpfung der Cyaninkette bleibt erhslten. Jedoch tritt

ein Protonenaustausch der H-Atome in B-Stellung der Cmninkette ein,

der in schwerem Wasser als Losungsmittel bei Sdurezusatzen von etwa
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0,1 Vol % D2SO4 so langsam erfolgt, daB die Kinetik untersucht

werden kann.

Mit freundlichen GriRen

2. Ja HYan

67 2;2?7}77}7¢.r77}73w4»4 ,

Lit.

1) Scheibe et al. Ber. Bunsenges. fiir phys.Chem. 67 560 (1963)
2) Scheibe Chimia 15 10 (1961) s.Lit.Hinw.

3) Gutowsky J.Chem.Phys. 25 1228 (1956) s.Lit.Hinw.

4) Hammond, Neuman J.Phys.Chem. 67 1655 , 1659 (1963)
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THE UNIVERSITY OF WESTERN ONTARIO
UNIVERSITY COLLEGE
OF ARTS AND SCIENCE

DEPARTMENT DOF CHEMISTRY
LoNDON, CANADA

December 19, 1963.

Dr. B. L. Shapiro,
Mellon Institute,
4400 Fifth Ave.,
Pittsburgh 13, Pa.
U.S.A.

Dear Barry,

I apologize for the fact that you had to send a reminder about the lapsed
"subscription” and I hope that the following bits of news may be amusing or interesting
to some of the readers of MELLONMR.

cl3 NMR : Our study of aromatic carbonyl compounds is nearing completion and one

interesting feature appears to be a correlation of carbonyl chemical shifts with the degree
of planarity in conjugated systems. An examination of the data for some seventy aromatic
ketones indicates that substituent effects in the meta- or para-positions are very small but
in the ortho—pos1tlon marked low field shifts are found whl_H__ppear to be proportional

. the size of the substituent. This suggests that the major factor contributing to the
carbonyl shift is the extent of conjugation between the carbonyl group and the_aromatic ring
and a correlation of the carbonyl shift with angle of twist, ©, assuming a cos? © relation,
provides a self-consistent set of values for © which agree with simple steric considerations.
The results may be compared with estimates of 8 obtained from UV and dipole moment data
and this is illustrated by a few of the results in the table. Other factors contributing
to the low field shift in the hindered cases appear to be of minor importance and our
results indicate that suitable "corrections" may be made. For example, the "ortho effect"
of methyl groups on aromatic rings has been noted previously by Lauterbur and ourselves
and allowance for this 1 p.p.m. difference alters the © values only slightly as shown in
the table. Extension of this approach to other systems appears possible, although introducing
additional complications which may require corrections. For example, in the series
X-CgH4-COR, where R is Me, Et, i-Pr or t-Bu, the effect of the different alkyl groups on
the carbonyl carbon must be considered and the results for the two serieg, MeCOR and RCOR,
provide the necessary data. (Incidentally, the general survey of the C 3 spectra of carbonyl
compounds which Paul Lauterbur and I have been working on for so long should be submitted
for publication shortly. We hope it will appear in Can. J. Chem.)

Double Resonance Work: We have been using heteroznuclear spin decoupling to aid in the
analysis of certain ABCX spectra where A,B,C = H,X=F. Since the ABCX spectrum is the
superposition of two ABE patterns and the decoupled spectrum is another ABC pattern with
the same H-H couplings, there are three patterns which can be used to complete the spectral
analysis. Dr. J. D. Talman of the Mathematics department wrote a program to do this based
on Waugh and Castellano's approach but requiring only one set of E's as input data. The
other possible sets are generated and all possible solutions computed. Then one selects

e set of parameters which best fit all three patterns. In addition, an error analysis
program has been completed recently by Dr. Talman. A typical case is illustrated by the
accompanylng flgure, the 1limits shown are those given by the error analysis. Heteronuclear

spin decoupling, H -(P 1), to determine P~ chemical shifts has been examined and I am

2/
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surprised that organic chemists have not made use of this method, since it allows P31

shift data to be measured on small quantities (just sufficient for the proton spectrum,

of course) and one can obtain data to within 0.5 p.p.m. very readily. I have used our
older spin decoupler (with a VFO) for this work, but the use of the SSB Unit would improve
the precision.

An example of some homonuclear spin decoupling experiments is shown in the
second figure. This compound (I) is one of a series of
bicyclo [2.2.2] octane derivatives we have been studying
and these spectra clearly show the coupling between the
vinyl and the bridgehead protons which is confirmed by
decoupling. I have used our NMR Specialties HD-60 unit
for these spectra and the particular side band and its
frequency for each trace are indicated. Spectrum D
shows the effect of changing the SB (from upper to lower)
during a scan in order to decouple two multiplets. The
small change in the base-line occurred when the side band jI
was changed. To conserve space in this drawing traces at
two different amplitudes were used for A.

Miscellaneous notes - Some longer range couplings have been found recently which
may be of interest to some readers. (a) Proton-proton coupling of 1.35 To.1 c/s between
methyl groups on the double bond in Cpd. IT (supplied by Dr. W. C. Howell of this department)
was found. It is interesting that these methyls are equivalent o

in_the parent, non-acetylated, pyrazoline. (b) Examples of » COWq
p3ly couplings of the type P-0-C-C-H have been observed for L—N
phosphorus esters, employed in the decoupling work mentioned /\

above, having the structure (Et0),P(X)YC,Cl; where X=0,0,S and S
with Y=0,5,0, and S, respectively. The methyl protons show a 0
splitting of 1 ¥ 0.1 c/s.

I hope these items warrant a renewal of my subscription to the newsletter.

Sincerely, @Q

J. B. Stothers
Assistant Professor

JBS:vl
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Estimates of O for some Ortho-Substituted
Acetophenones by Various Methods

Method of Estimation

Substituent (s) 13 wMr uv Digole
(corr.)¥* Spectra (1) Moment (1)

2-Me 24° (28°) 40° 34°
2 ,4=Me, 21° (25°) 24° -
2,5-Me, 21° (25°) 35° 46°
2,6-Mey 44° (50°) 55° -
2,4,6-Me3 46° (51°) 63°%% 62°
2,3,5,6-Mey 51° (57°) = =
2-Et 25° - -
2-i-Pr 29° - -
Z-ErBdF 510 - -
2-Me0 17° _ -
2-C1 29 30° (2) =
2-Br 24° - -
2-1 29° - _
2,6-Et, 44° - -
2,4,6-i-Pry 50° - -
Isobutryophenone 19° - -
Pivalophenone 33° 34° .

# Data in parentheses have been corrected for Mortho™ effect of methyl group(s).
U Using the data for 2,5-di=-t-butyl acetophenone

1%t The value 67° has also been reported(J).

(1) E. A. Brande and F. Sondheimer. J. Chem. Soc. 3754 (1955).

(2) W. F. Forbes. Can. J. Chem. 38, 1104 (1960).
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(a) ()
HH
F-E-{J-COOMe A

Br
(B)

A) Normal proton spectrum
(ABCX only)

B) Decoupled spectrum

C) Theoretical decoupled v v
spectrum

T
-

. 1]
91.5 15.6
Jap +9.46 + 0.40 ¢/s
Jog % 8.31 + 0.40 ¢/s
B Jgc 1 5.65 + 0.40 ¢/s ( /
Voo  26.73 £ 0.77 c/s
Vpo  14.07 £ 0.63 c/s

I
68.4 22.9 68.4 22.9



60 Mc/sec SPECTRA of Cpd. (1) A 63-43
- A) normal spectrum B) 92 =180 c¢/s (lower SB)

c) 9., =220 ¢/s (lower SB) i

D) \)z = 57 ¢/s (upper, then lower SB) CH?’% ll

330 - 156 * 110 o
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