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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sio Paulo (Brasil), 8-11 July 1968

F. F. C. L, WORKING COMMITTEE
UNIVERSITY OF SAO PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 S. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES.

Decerber 29, 1967

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California, 94305
UeSeAe

-

Dear Barry,

e include a preliminary tentative list of titles for the above symposium, The
arrangement into definite sessions will be made on April 20 when all abstracts are due.
Purther titles may be added later.

We hope to have a full program available soon after this date and will be sen-
ding details of a concurrent social program as well. The following sponsors have been

associated with the symposiums

The University of Sao Paulo

The National Research Council of Brazil

The "Punda¢ao de Amparo & Pesquisa do Estado de Sao Paulo" (FAPEuP)
The Brazilian Chemical “ociety

The Brazilian Association for the Advancement of Science

The Brazilian Academy of Sciences

The National Research Council of Canada

The Ford Foundation.

In order to facilitate the arrangements of programs we would 'request that au-
thors and participants try to submit abstracts before our definite deadline of April 20.

Thanking you,

| e /é :
Aot it 020 Rague. ’”/'MA,

Simao Mathias L.W. Reeves E. Giesbrecht
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sdo Paulo (Brasil), 8-11 July 1968

F. F. C. L, WORKING COMMITTEE
UNIVERSITY OF SAO PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 S. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES.

LIST OF TENTATIVE TITLES

Frincipal Speakers

Re Bling, Nuklearni Institut "Jozef Stefan', Yugoslavia

H.S. “Gutowsky, University of Ililinois, UoSeAe

John D. Baldenschwieler, Stanford University, California, UeSeA.

Ve Jo Kowalewski, Facultad de Ciencias Exactas y Naturales, Buenos Aires, Argentina
Shizuo Fujiwara, The University of Tokyo, Japan

He Pfeifer, ZXarl-Farx Universitdit, East Germany

Ho Jo Bernstein, YNational Research Council of Canada, Ottawa, Canada

E. R. Andrew, The University of Nottingham, England

John S, Waugh, Massachussetts Institute of Technology, U.S.A.

Solvent Effects

Ge Hertz, Institut ffr Physikalische Chemie und Elektrochemie der Univ, Karlsruhe,
Ge.many
"Molecular Motions in Hydrogen Bonded Iiquids by Tuclear Magnetic Relaxation Times,

John S. Martin, Robert Ds Gréeém, The University of Alberta, Canada
"NMR Studies of Anion-Molecule Association",

Edwin D. Becker, National Institute of Health, Maryland, U.S.A. p
"NMR Studies of Hydrogen Bonding",.

Werner V., Brandt, The University of Wisconein, U.S.A.
"Comparative NMR and IR Measurements of Relatively Low Association Equilibrium Constants®,

PeC. lauterbur, State University of New York at Stony Brook, U.S.A.
"Solvent Isotope Effects and Chemical Shifts",

John McTague, North American Aviation, California, U.S.A.
"Magnetic Relaxation in Clathrates",

Max T, Rogers, Michigan State University, U.S.A.
"NMR Studies of Substituted Ammonium Salts",

Ted Schaefer, The University of Manitoba, Canada
"Dispersion, Electric Pleld and Specific Interaction Effects on Coupling Constants and
Chemical Shifts of Some Simple Molecules®,
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RLSONANCE

Sio Paulo (Brasil), 8-11 July 1968

F.F. C. L, WORKING COMMITTEE
UNIVERSITY OF SAO PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 8. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES.

Se Brownstein, Yational Research “cuncil, Ottawa, Canada
"Intermolecular Interactions in Solution fron i Yeasurements',

CoA. NcDowell, T, “achunathan, University of British Columbia, Vanccuver, Canada
"MR 3tudies of Tolecular lotion in Clathrate Hydrates',

Arclications to Inorganic Chemi stry

JordA-n Troup, Konaz T'niversity, Victorla, sustralia
1"

A Study of Radiation Jamage in “ingle Crystals of 3BeO by NIIR",
Do Fo Evana, Imp-rial Collece of Jcience and Technology, ITondon, En;land
MMR Studies of Grignard Reacents and Related Compounds',

M.P, Simonnin, fcole lationale Supérieure de Chimie, Paris, France
"Relative Signs of IToton-rhosphorus Constants in Allenic Compounds of Phosphorus",

Daniel Miat, The ¥“eizman Institute of Science, Rehovothi, Israel
"MMR Studies of the Hydration and Solvation of Ions'.

Jorn G, Verknin, Toaw~ “tate University of Science and Technology, Us Se la
"Pﬂl Chexiical Shifts and P31_ P31 S»in-Spin Interactions in Metal Complexes.
Gideon Praenkel, The Ohio State University, U.S.A.

"Exchange and Inversion in Orzanometallic Compounds".

Yaroldi L, sriedman, Otate University of llew York at Stony Brooky UsSeds
title not available

raurice sfisenstadt, State University of New York at Stony Brooky UeSeAe
title not awvailohle

Mary Le %ood, 3asil Catcikis, Iouisiana Stute "miversity in New Orleans, TeSe.Ae
R 3tudies of Snm: Allkyl and Aryl Oyanide Complexes of Rhodiwn'e

’
Robert W. Taft, "miversity of Salifornia, Irvine, U.S.A.

"A lgF-“”? Investiratinn of the Bleetronic Properties of Tri- and Tetra-Coordinate

Ladis

Thosphorous Substituents's

Biolosical Apnlieations

e Srheinblett, Tel-Aiviv University, Israel
NThe 7T-nformation of Teptides in Jolution",

Se Danyluk, Argonne ati nal Iatoratory, Illinois, U.S.A.
"5ame ecent TR Jtudies of Blolosical Molecules".
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sdo Paulo (Brasil), 8-11 July 1968

F. F. C. L, WORKING COMMITTEE
UNIVERSITY OF SAO PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 8. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES,

Oleg Jardetzky, lerk Sharp & Dohme Res, Iaboratories, Nedey UseSoA.
"iigh Resolution NMR Investigations of Protein Binding Sites",

Robert J. Kurland, Carnerie-lellon University, Pa., UsSoAe

1,

H FMR Studies of Hemins, Hemoglobin, etc.

James Shoolery, Varian Associztes, Califprnia, U,S.4.
"Recent Avplications of High Resolution Proton Marmetic Resonance at 220 MHz",

Ian Co Po Smith, Bell Telephone Labs, VeJe, UsSeA.

"Binding of Trinucleotide Codons to transfer RNA as Studied b Proton lMarnetic Resonan~
ce at 220 MHz".

Double Rescnance - Coupling Constants - Analysis of Spectra

D, Ho Whiffen, National Thysical lab, Teddington, Middlesex, Ingland
"Methods and Results of Heteronuclear Double Resonance,

Po Diehl, Thysikalisches Institut der Universitdt Basel
Special Topics in the Analysis of High Resolution NMR~-Spectra.

Weston Anderson, Varian Associates, California, U.S.A.
"Pechniques to Determine NMR Line Positions and Splittings with High Precision",

Mchael Barfield, The University of Arizona, U.SeA.
"Mechanicms of Comtact Luclear Spin-Spin Coupling", -

Paul Haake, University of California, lLos Angeles, U.S.A.

"013 ~ H Coupling Constants and their Relations to Bonding at Heteroatoms',

Kenneth L. Servis, University of Southern California, U.Se.4.
"Mechanism of Fluorine-Fluorine Coupling: 4,5-Difluorophenanthrenes",

Resonance of Non Routine Nuclei

Je Be Stothers, The University of Western Ontario, London, Canada

"Steric (or Conformational) Effects on 134 Shieldings in Aliphatic Oxygenated Compounds™.

David M, Grant, The University of Utah, U.S.A.
Recent Carbon~-l3 Magnetic Resonance work,

Gary E. Maclel, Harvard University, Massachusetts, U,S.A.
no title available

George A. Olah, Case Western Reserve University, Ohio, U.S.A.
"Carbon-13 Resonance Investigation of Carbonium Jons",
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sdo Paulo (Brasil), 8-11 July 1968

F. F. C. L., WORKING COMMITTEE
UNIVERSITY OF SAO PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 S. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES,

NMR Pulse Methods - Relaxation Phenomena - Chemical Shift Anisotropy

Robert L. Vold, University of California, Ia Jolla, U.S.4.
"Spin Iattice Relaxation in Multilevel Systems",

Do Wo Davies; The University of Birmingham, ‘ngland
"Chemlcal Shift Anisotropy",.

Jom S, ‘augh, Massafhusetts Institute of Technology, U.S.A.
"ultiple Pulse INMR Experiments in Solids",

E. Jo Wells, Simon Fraser University, B.C., Canada
"Chemical Applications of Rotary Echoes",

JeAeSe Smith, J. Royston, The University of Warwick, =zngland
"Deuteron Magnetic Resonance Studies of lMolecular Interactions in Crystals",

Jo Ge Powles, University of Kent at Canterbury, England.,
"Nuclear Spin Relaxation and Molecular Fotion in Diam gnetic Crystals",

Karl Hausser, Max-Planck-Institut f#ir lMedizinische Forschung, Heidelberg, Germany
"Dynamic Nuclear Polarisation in Liquids and Solids",

Ae Ioewenstein, TECHNION Israel Institute of Technology, Haifa, Israel
"Relaxation Times of 14N and D",

M. “Jarmuth, Buratom C.CeR., Ispra, Italy
"OVERHAUSER Effect of Other Nuclei than Protons",

Ragnar A. Hoffman, University of Uppsala, Sweden
"Iine Shapes in High-Resolution NNR",

David Ailion, The University of Utah, U.S.A.
"NMR and Slow llotions",

Adam Allerhand, University of Indiana, U,S.A.
title not available

Theodore Axenrod, The City University ofNew York, U.S.A.
Restricted Rotation in N-nitrosamines with N-15 labeled compounds.

¥elvin Po Klein, University of California, U.S.A.
"Sirmltaneous Determination of the Individual Longitudinal Relaxation Times of All Iines
in a High Resolution NMR Spectrum',

Rapier Dawson, Esso Production Research Company, Texas, U.S.A.
Pulsed NWMR in Methane.

Oriented Yolecules
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sio Paulo (Brasil), 8-11 July 1968

F. F. C. L., WORKING COMMITTEE
UNIVERSITY OF SAO0 PAULO, E. GIESBRECHT.

CAIXA POSTAL 8105 S. MATHIAS.

SAO PAULO, BRASIL. L. W. REEVES.

A. Do Buckingham, The "niversity, Bristol, Dngland
"Hph Resolution Spectra of Some Partially Oriented Molecules".

He Splesecke, Euratom, 7.7.%., Ispra, Italy
"Comparative Studies of thz Crientation of Ethane, Ethylene, Allene, and Acetylene with
Trichlorobenzene in Nematic Mixtures".

3ePe Dailey, Columbia University in the ci‘b;,' of New York, U,S.A.
Solutions in Iiquid Crystals,

S. Meitnem, 3ell Melephone laboretories, Nedey UeSele

NMR in Idquid Crystal Solvents,

Applications to Orgenic Chemistry

RoRe Fraser, University of Ottawa, Canada
The Effect of Stereochemistry on Geminal Proton-proton Coupling Constantsh,

JoBs. Hyne, University of Calcary, Canada
"The Application of High Resolution NIR to the Study of Polysulphides",

Joils Emsley, University of Southampton, “ngland
"Fluorine Chemical Shifts in Aromatic Compounds".

Claudio Costa Neto, Institutd de Quimica da Universidade Federal do Fdo de Janeiro, Brasil,
"Aromaticity of Hydrogen Bonding Containing Spstems",

Oe R Gottlieb, Universidade de Sao Paulo
"The Structural Determination of Xanthones by NMR Spectroscopy'e

Victor Gold, University of ILondon King's College, England
title not awailable

AcA. Bothner-By, Carnegle-Mellon University, Pa., U.SeA.
title not available

Electron Spin Resonance

Edson Rodrigues, Escola de ‘ngenharia de Sao Carlos, Sao Paulo, Brasil
title not available
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SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Sdao Paulo (Brasil), 8-11 July 1968

F. F. C. L,

UNIVERSITY OF SAO PAULO,
CAIXA POSTAL 8105

SAO PAULO, BRASIL.

WORKING COMMITTEE
E. GIESBRECHT.

S. MATHIAS.

L. W. REEVES.

Other Speakers

Re Jo Gillespie, DMNcliaster University, Ontario, Canada
title not available

He E. Petch, University of Waterloo, Ontario, Canada
title not available

Recent Additional Titles

David W, Iarsen, University of Missouri at St. Louis, U,S.A.
MMR Studies of Associated Tons in “Solution',

Edward ?, Carr, University of llaine, U.S.A\.
"Influence of “lectric ™ields on IMR Svectra of Tiquid Crystals”.

¥e Le ‘illiamson, "Trunt Ilolyoke College, lMass., Ue.JsAs
The Pond Anple and Dihedral Angle VDependence of Troton-Fluorine Coupling,.

Xorge A. Dom{nguez, Instituto Tecnoldgico y de Estudios Superiores de Monterrey, Mexico
"Identification of Steroids and Terpenoids by NMR Spectrum of its Products of Catalytic
Dehidrogenation and Theoretical Interpretation of the Spectra',

George Bemski, Instituto Venezolano de Investi i
2stigaciones Cientificas, Caracas
"Proton Relaxation in HYemoglobins with Cu'’ ™, ’ SRR
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DOW CORNING

December 11, 1967

Dr. Bernard L. Shapiro SUBJECT :
Stanford University Anomalous shielding constants
Stanford, California 94305 for RsMH compounds

Dear Dr. Shapiro:

I would like to call attention to the fact that the shielding
constants for such compounds as RzM-H are anomalous, and follow
this with a guess on the cause. It is often supposed that in
saturated molecules the H'NMR chemical shifts primarily reflect
electron densities, with small corrections due to bond anisotropies,
electric fileld effects, etc. However, a consideration of published
values of chemical shifts of compounds of the above type show

that this 1s not true. Table 1 shows that the shielding, constant
actually decreases considerably as M becomes more electropositive.
I would like to suggest that this must be due to a large increase
in the paramagnetic contribution to the shift caused by a decrease
in AE, in the second order perturbation theory average energy
approximation. This should also result in an increase in Jygy

and indeed JMH does increase dramatically--although certainly

other important effects are occurring concurrently.

Table I g
R M T cHs gl oLt
CHs s 9.0 8.4 128 1
CHs Siz® 9.80 6.15 184 2
CHs Sntt® 9.82 5.27 1744 3
CH, Pbe07 9.15 2w 02 2379 3

(1) Estimated from data in (3) on CHy, CHsCHs, CHsCHnCHs.

(2) From M.S. thesis of B. K. Hunter, University of British
Columbia, 1966,

(3) From J. W. Emsley, J. Feeney, and L. H. Sutcliffe, High ‘
Resolution NMR Spectroscopy, Pergamon Press, New York (1965).

Yours very truly,

Dugll E. 'dliorr s

D. E. Williams

DEW/gb

DOW CORNING CORPORATION °® MIDLAND, MICHIGAN 48640 * TELEPHONE 517 636-8000
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300 ROBBINS LANE,SYOSSET. L.1..NEW YORK 11791 - 516 WE 1-4500 - TWX:5I0 221-1858 - CABLE FAIRCAM SYOSSET NEW YORK

January 15, 1968

Dr. Bernard Shapiro
Department of Chemistry
Stanford University
Stanford, California

Dear Barry:
DA60, CAT and EPR Unit for sale

We have for sale a DA60 with internal reference and a

CAT and with digital drive on the recorder. We also have
for sale a Varian EPR unit with 100 kilocycle modulation,
several cavities and a low temperature Dewar. The magnet
that goes with the Varian EPR is one of the 3600 series
with low impedence power supply. It is a l12-inch magnet
and we also have pole pieces for converting it to 35 giga-
cycles.

Anyone interested should contact me at the above address
and I will be glad to discuss the items and prices. We’
are willing to sell the EMP separate from the EPR unit
or as a package deal.

Sincerely yours,

-~

/jwc AN

'/James E. LuValle
Research Director

JELV:jr
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DEPARTMENT OF ORGANIC CHEMISTRY
THE UNIVERSITY

Address: BLOEMSINGEL 10, GRONINGEN (HOLLAND)
Tel.: 05900.34841

Groningen, January 10, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305
U.S.A.

Dear Dr. Shapiro:

Hindered rotation in alkyl sulfonylmethylcarbamates.

Our interest in the rotational barriers in alkyl
sulfonylmethylcarbamates (I)

Rll

|
1) m
RSOZCHR NCOZR
(preliminary communication: S. van der Werf, T. Olijnsma
and J.B.F.N. Engberts, Tetrahedron Letters 1967, 689) led
us to the synthesis and NMR analysis of several new
carbamates with related structures. The results will be
published in due time. The intention of this work is to
establish the origin of the rather large difference in
chemical shift (about 0.4 ppm) of the ester alkyl groups
found in both rotamers. This temperature dependence of
the ester absorptions is in contrast to other simple
carbamates which only show broadening (if any) of the
alkyl groups attached to the nitrogen atom.

Two interesting examples are the sulfonylmethyl-
carbamates II and III.

CH3-©-SOZCHZIII—C02C2H5 CH34©'502CH21;I—C02CH3
CH CH, |

2

|
NH—C02C2H5 C02CH3

II IIT

In deuterochloroform at about 37° both compounds showed
broadening of one of the ester alkyl signals, all other
absorptions are sharp (except the N-H in II). Clearly, the
broadened signals are due to the carbalkoxy group attached

to the tertiary nitrogen atom. This is in accordance with

our previous note, that an arylsulfonyl group in the

B-position to the ester function is necessary for a considerable
difference in chemical shift of the ester alkyl groups in

both rotamers of the sulfonylmethylcarbamates.
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Dr. Shapiro -2- January 10, 1968

Combining these results with other (unpublished)
evidence, we conclude that the inductive effect of the
arylsulfonyl moiety alone cannot be responsible for this
difference in chemical shift but that electronic inter-

actions in the preferred conformations are of major
importance.

Sincerely yours,

AT Y

S. van der Werf T. Olijnsma J.B.F.N. Engberts
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THE UNIVERSITY OF LIVERPOOL
DEPARTMENT OF ORGANIC CHEMISTRY

THE ROBERT ROBINSON LABORATORIES,
OXFORD STREET,
LIVERPOOL 7.

TELEPHONE: ROYAL 6022

4th January, 1968.

Decr ?rof. Shapiro
?
Thanks for your reminder.

I recently obtained the two stereocisomers of perhydrobenzo-dioxane-p
and I analysed their P..R spectra. The OCH,CH,0 fragment of both
isomers gave an AA'BB' nultiplet with the following spectral parameters
(100 .Hg spectrometer; solvent:benzene).

7545 Twwy 6,099 -12.272 3.119 | 11.669 | 2,052

_| |

78 s | 30112 | -12.015 | 6.624 | 3.227 | 3.207
- . | P

| \ !
‘R.P.  Isomer ] \bégB J J J! N ! JB
' i
|
l

On the basis of the above results the cis configuration is
acsiznea to the high-hoiling isomer and the trans to the other.

-

Sincerely yours,

X . jwiqk

Ge Gatti

vy prrianent address is: Istituto Chimica Ind.,
Politecnico,
Piazza L. Da Vinci 32,
120133 .ILANO, Italy.
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THE UNIVERSITY OF GEORGIA
Department of Chemistry

ATHENS, GEORGIA 30601

January 9, 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California

Dear Dr. Shapiro:

| am describing below some results which were recently obtained at
Mellon Institute as part of my postdoctoral studies with Dr. Bothner-By. |
hope you will accept this contribution as my subscription to the IITNMR
Newsletter.

Among the aromatic diazines, pyridazines and pyrimidines have been
examined in detail while investigations of pyrazines have been much more limited
in scope. In Table | are reported the results of a complete analysis of the NMR
spectra of eight monosubstituted pyrazines. Spin-tickling experiments were
carried out on 2-chloro-and 2-fluoropyrazine. The results from 2-chloropyrazine
demonstrate that Jy must be opposite in sign from Jas and Js4. Making the usual
assumption that vicinal H-H couplings are positive,1,2 the absolute sign of Jx
in Table | is given as being negative. Results from 2-fluoropyrazine establish the
following in relation to signs of the various couplings: Ja5 opposite to Jgg, opposite
to Jag, Jos opposite to Jys, and Jye same as Jpy. As before, Jis is deduced to be
negative; and Jg and Jgg, to be positive. Heteronuclear-spin-tickling experiments
carried out by Don Davis establish the following for the H-F couplings: Jys and Jy;
are negative, and Ju is positive (relative to the vincinal H-H coupling).

The effect of substituents on chemical shifts is roughly parallel to that in
monosubstituted benzenes.3 The effect of substituents on coupling constants is
likewise similar to that found for monosubstituted benzenes® and pyridines.*
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Dr. B. L. Shapiro
Page 2
January 9, 1968

The small and normal value of Js4 in 2-aminopyrazine as compared with
Js4 in other monosubstituted pyrazinesconfirms that 2-aminopyrazine exists in the
amino form. For 2-hydroxypyrazine, Jss is larger by 1.4 H, than Js4 in other
monosubstituted pyrazines. Thus, this increase in Jsg indicates some double bond
fixation, reflecting the existence of 2-hydroxyprazine in the amide form.

In order to confirm the assignments, we examined the C3 satellites of 2, 3-
dideutero-pyrazine. We found Jz4 to be 2.49 H, which is in agreement with the
monosubstituted pyrazines, but not with the analysis of the C satellite signals of
pyrazine reported earlier. We hope to report on this discrepancy in the near future.

Sincerely yours,

Richard H. Cox
Assistant Professor
RHC:mid
1. M. Karplus, J. Am. Chem. Soc., 84, 2458 (1962).
2. P. C. Lauterbur and R. J. Kurland, Ibid., 84, 3405 (1962).
3. S. Castellano and R. Kostelnik, Tetra. Letters, in print,
4. W. Brlgel, Z. Elekirocem., 66, 159 (1961). )
5. K. Tori and M. Ogatta, Chem. Pharm. Bull., (Tokyo), 12, 272 (1964).




TABLE |

PROTON NMR PARAMETERS OF MONOSUBSTITUTED PYRAZINES

(5), N\j(s)
(8 NZ(2)

Substituent - Solvent® g 3 5 ‘ 6 J 35 © J3g J56 Jos3 : Jos Jog
2-OH DMSO  9.79"  7.92 7.29 7.40 -0.05 1.34 3.9
2-NH, DMSO  6.32" 7.94% 770 790 -0.28 1.54 2.77
2-OCH, DMSO  3.96" 8.31 8.22 8.22 -0.35 1.39 2.86
2-CH, CDCl;  2.57" 8.47 8.38 8.45 -0.20 1.48 2.56 *0.21* 40.45*. +0.70*
2-Cl DMSO  -- 8.7 8.0 8.46 -0.40 1.43 2.61 -- -- -
2-F DMSO  -- 8.73 8.70 8.42 -0.46 1.33 2.67 -8.17 472 -1.43

2-CO,CH, DMSO  3.99" 9.22 8.93 8.86 -0.30 1.49 2.43 i

2-CONH, DMSO g-;g: 9.25 8.90 8.76 -0.01  0.51 2.49 -

“DMSO = Dimethylsulfoxide.
bIn ppm downfield from internal tetramethylsilane.

c -
In Hz. A

* Shift or coupling constant of methy| protons at the given numbered position.

SL-€LL
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RESEARCH DIVISION
142 GOODYEAR BLVD.

January 12, 1968

bUr B L Shapiro

Department of Chemistry
Stenford University
Stanford, Caiifornia 94395

Dear Dr Shapiro:

Molecular Structure of Tri-Substituted Olefins by NMR

Please credit this contribution to the account of Dr H Y Chen.

We have been interested recently in trying to determine the cis,
trans structure of some tri-substituted olefins by NMR. This
problem arises from the fact that there is disagreement in the

naming of the compounds. With only one exception (1) the reported
literature is in agreement on the naming of the following cis, trans
isomer pairs; 3-methyl=2-pentene, 3,4=dimethyl-2-pentene, 3-methyl=2-
hexene, 3-methyl-3-hexene. The API (American Petroleum Institute
Project #44) has revised its naming of the first two isomer pairs,
but the latter two isomer pairs remain unchanged despite the evidence
in the literature.

Greenlee and Wiley (2) suggested that mono—olefins of the 3-methyl-2-
alkene type be named with the cis isomer having the lower boiling point.
Shortly thereafter, the API changed the nomenclature of the first two
pairs. Hively (3) by Gas Chromatography and Higgins et al. (4) by
synthetic means suggested in addition to the corrected isomers that the
latter two pairs be changed. Rummens (1) using IR beiieves the API naming
should be left the way it was originally, but his line of reasoning is
open to question (compare this article to the one by Greenlee and Wiley).

At present the latter two isomer pairs are still not changed which

lead us to take a look at these compounds to see if NMR could clarify
the problem. We have found a definite relationship among these com-
pounds. From the chemical shift data, both the « =CH, and & —CHq
groups have $cis > §trans relative to TMS which follows the same
pattern as polyisoprene (5). Also the separation of the o€ —CHq doublet
is greater for the cis isomers than the trans isomers. The naming of
these compounds is based on the assumption that the nomenclature of

the latter two 1somer pairs is reversed in agreement with our results
and the results found in the literature. The olefinic peaks have
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§ cis € & trans with the exception of the 3-methyl-2-hexene. This
does not change our argument since the spectra and structure of the cis,
trans isomers are identical to 3-methyl-2-pentene with the exception
of an additional CH, group. All the olefinic peaks are well resolved
for the cis compounﬁs but not so for the trans compounds. This is due
to the greater trans (JH-CH3) coupling across the olefinic bond, The
article by Stehling and Bartz (6) has investigated numerous mono-
clefins by NMR and should serve as excellent background material, A
detsiled analysis of these and other related compounds will be forth-
coming in the near future.

Sincerely yours,

ﬁMK.Rwaz,

Spectroscopy Department
RESEARCH VIVISION

David K Ravage

by 1/12/60
References:

(L) F H A Rummens, Rec Trav Chim, 84, 1003 (1965). )
(2) K W Greenlee and V G Wiley, J Org Chem, 27, 2304 (1962).

(3) R A Hively, Anal Chem, 35, 1921 (1963).

(4) G M C Higgins, B Saville, and M B Evans, J Chem Soc, 702, (1965).
(5) H Y Chen, Anal Chem, 34, 1793 (1963).

(é) F C Stehling and K W Bartz, Anal Chem, 38, 1467 (1966).
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DIVISION OF PURE CHEMISTRY
DIVISION DE CHIMIE PURE

CABLE ADDRESS
ADRESSE TELEGRAPHIQUE

PLEASE QUOTE FILE No

No DE DOSSIER A RAPPELER

NATIONAL RESEARCH COUNCIL OF CANADA
CONSEIL NATIONAL DE RECHERCHES DU CANADA

OTTAWA 7.
January 15th, 1968
Prof. B.L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 943205

'Partial-Saturation' using Nuclear Magnetic Double Resonance
Dear Barry,

To confirm the relative signs of the 'Y - '°p coupling-
cons$ants in the gauche (g) and trans (t) isomers of 1,1,2,2
tetrabromofluoroethane (TBFE) we performed a double-resonance
experiment based on the fact that the time taken for an
internal rotation through which the molecule can convert
1tself from one isomeric form to another 1s much smaller than
the 1life-times (T1 and Tz) of the nuclear spin-states. Thus,
the nuclear spin-states are conserved during internal rotation
and 1f the transition af-ag 1in one isomer is 1rradiated by
applying a radiofrequency-field (Hz) of an appropriate
frequency (vz2), then the same transition of the other isomer
would be affected. By working at a temperature at which the
rate of interconversion 1is slow enough to allow the obseryation
of individual lines from different isomers but fast enough
so that during the life-time of one rotameric-state population
changes between the spin-states due to relaxation are small,
one can achleve 'partial-saturation' as shown in the figure.
The upper trace (a) shows the normal 56.445 MHz *°F spectrum
of TBFE at -85°C relative to CFCls. The two ﬁ%nes at
2926 and 2950 HZ are due to the t isomer ()3 ! = 24,0, Hz)
while the unresolved doublet at 278% Hz 1s due to the g isomer.
When a double resonance field (1% Hz2 ~2Hz) 1s applied so

2m
that its frequency vz colncides with one of the transitions
due to the t isomer, saturation of one of the transitions of
the g 1somer 1s achieved allowling ebservation of the 1line-
shape of the other. Trace (b) is obtained with v2 = 2950 Hz

“"RESEARCH’
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2.
and (c) with vz = %926 Hz, Th;ersultgHﬁre compatible only

with the 3ﬁ§1gnments In which and t have the same sign
and gilve = 1=l diZ. . 8 -

oy A4 bontinn

v
G. Govil H.J. Bernstein

() M

(c)
(b)

| |
277 2789 3926 - 3950
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Institut fur Elektrowerkstoffe
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Dr.Bernard L.,Shapiro
Department of Chemistry
Stanford University

Stanford, California 94305
SA

Wi DER FRAUN-LFDR SES o ¥

INSTITUTSDIREKTOR
PROF. DR, R MECKE

Neue Ruf-Nr. 31391

TELEFON 07&1 4554

78 FREIBURG I. BR

FOKEESTRASSTD 4

16.Januar 1968

Protonenresonanzspelktroskopische Untersuchungen an \minophosphinen

Sehr geehrter lierr Dr,Shapiro,

wir synthetisierten eine Heihe von substituierten Aminophosphinen und

untersuchten die Temperaturabhingigkeit der Protonenresonanzen im Bereich

zwischen +1800C und -lOOGC:

und zwar die vier TFilles

a) ﬂl = k2 7

. , R, # R
b) .1/1.2§ 37 "a

vic interessanteste Verbindung war das

a)

cl C1
3 Ve
7
N —--p
AN

Ph-CI{] Ph

Bei dieser Verbindung konnten wir

y R2 : Alkylgruppen z.B. CHB’ CZHS’
iso-Propyl, Cll_ ~Phenyl.
, R4 C1l oder Phenyl,
Rl = R2
R, =1
R, = R '3 4

Methylbenzylaminochlorphenylphosphin:

2wischen zwei verschiedenen kinetischen

Prozessen unterschiedlicher Geschwindigkeit unterscheiden:

1) Dem langsamen Cl-Austausch (T1 -

die Konfiguration am Phosphor um,
2) Der schnellen Rotation um die N=— P

. ~ o
(ra =T, = -50°C).

T @+ 80°C). Bei diesem Prozess kehrt sich

- Bindung oder die Inversion am Stickstoff
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Der Chloraustausch wurde mit Hilfe der PR-Signale der CHz-Gruppe (AB-Teil
eines ABX-Spektrums; X = Phosphory nachgewiesen: Bei'héherer Temperatur
(TI>’+80°C) werden die beiden Methylenprotonen Hquivalent (AZX-Spektrum);
Die Austauschgeschwindigkeit k dieses Prozesses ist stark vom Losungsmittel

und von der Konzentration abhingig (SN -Reaktion).
2

Bei tiefen Temperaturen (T <:—SOOC) wird der zweite oben genannte kinetische
Prozess filr die PR-Spektroskopie eingefroren. Das Tieftemperaturspektrum zeigt
die Signale zweier energetisch verschiedener Konformationen.

“Es ist anzunehmen, dass es sich bei dem zweiten Prozess um eine Rotation um
die N — P-Bindung handelt und nicht um eine N-Inversion, denn bei den Amino-
phosphinen mit zwei gleichen Substituenten am Phosphor (R3 = R4) waren die
beiden Methylenprotonen der Benzylgruppe bis —11000 aquivalent.

Eine ausfiihrliche Publikation mit Spektren wird im Laufe der n#Hchsten Monate

in der Zeitschrift f, Naturforschung Teil b erscheinen.

Mit freundlichen Griiflen

W Q;‘fvcécrqu @ 3 »Jm-*oe

(,Friebolin) (D.Imbery)
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INSTITUT FUR ORGANISCHE CHEMIE DER TECHNISCHEN HOCHSCHULE BRAUNSCHWEIG

33 BRAUNSCHWEIG
PROF. DR. PHIL., DR. MED. h.c. H. H. INHOFFEN SCHLEINITZSTRASSE

Tel. Hochachule 4781
Durchwah! Institut 4782225
Vorwahl 0531

(Dr. Albert Gossauer)

17. November 1967
flferrn
Professor Dr. Bernard L. Shapiro
apartment of Chemistry

11linois Institute of ‘‘echnology

c

CEICAGO,ILL. 60616

'\:'- So Ao

»ehr geehrter Herr rrofessor Shapiro ¢

Konstitutionszuordnung dreier isomerer meso-substi-

tuierter Porphinderivate

Durch direkte Acetoxylierung des Octadthyl-gemini-porphyrin-mono-

ketons 1 mit Bleitetraacetat in einem inerten Losungsmittel wur-
don drei isomere Reaktionsprodukte erhalten , deren Konstitution

aufgrund ihrer Kernresonanzspektren aufgeklidrt wurde.

,‘.qA AA o A

e ws s we

-—
—

O—.
8 §

A A A

Pb(ACO)(,

AT A AT A

A (1 %) ;2

n=

2 B (10 %) ; 2.C (7 #)

Das scharfe Singulett bei 2,88 - 2,99 ppm mit einer Intensitat ,
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die drei wWasserstoffatomen entspricht , wird der CHE—Gruppe des
Acetylrestes zugeordnet. Da nur drei Methinwasserstoffatomsignale
vorhanden sind , muB sich die Acetoxygruppe in einer meso-stellung
befinden. Das bei den drei Isomeren auftretende Signal um 9,1 ppm
wird wie bei a 1) dem den geminalen Athylgruppen benachbarten
Methinwasserstoffatom zugeordnet. s ist also in keinem Fall

Substitution an dieser meso-Stellung eingetreten.

Auffallend ist die Aufspaltung der Methylen- und Methyl-Signale der

geminalen Athylgruppen , die nur bei den Isomeren §=§ und 2_B vor-

kommt. Bei diesen muB der Acetylrest senkrecht zur Molekiilebene
stehen , so daB dadurch die beiden sich oberhalb und unterhalb der-
selben befindlichen geminalen Athylgruppen nicht mehr aquivalent
sind. Eine &-stidndige Acetoxygruppe kann jedoch - wie Moleklulmodelle
zeigen - wegen der geringeren Raumbeanspruchung der peripheren Keto-
gruppe durch die Molekiilebene durchschwingen. Dadurch wird die er-

wdhnte Dissymmetrie aufgehoben. Dem Isomeren 2_C , dessen Spektrum

keine Aufspaltung der geminalen Athylgruppensignale zeigt , kommt dem-

gemafl die Konstitutionsformel mit der b6-stidndigen Acetoxygruppe zu.

zZuordnungstabelle der Signale

b-werte in CDClB—Lbsung (0,05 m) - Varian HA-100
o-H ms-H CH5CO per.—CHg— gemCH2 per.—CH3 gemGH3
S S S M Q M T

1 9,13 92,95 -—— 4,19-3,81 2,76 1,98-1,77 0,44
) 9,87

o 71 0,47

- 2,76 1,96-1

2_A 9,13 3:33* 2,89 4,16-3%,3%8 2’;2 i i 0:41

* 4,1%-3%,41 2,73 1,94-1,68 0,44

§=§ 8,96 3:;2 2,88 5=3, 2:69 ’ ’ 0:45

2.¢ 9,05 2,92, 2,99 4,11-%,8"1 2,70 1,95-1,75 0,35
- 9,68

S=Singulett , T=Triplett (Jy_y= 4 Hz) , Q=Quartett (JH_H= 4 Hz) ,
M=Multiplett. '
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Fur die beiden Isomeren 2 B kommeh also die B- und y-meso-
substituierten Konstitutionsformeln in Frage. Die Zuordnung war mit
Hilfe des Kernresonanzspektrums 2) des meso—Acetoxy;octaéthylporphins
als Referenzsubstanz mdglich. Das Intensifétsverhéltnis (2:1) der
beiden den Methinwasserstoffatomen entsprechenden 5ignale erlaubt ,
sie den B- und d-stdndigen Wasserstoffatomen bzw. dem y-standigen
Jasserstoffatom zuzuordnen. Beide Signale sind in Bezug auf das vom
Cctasthylporphin entsprechende Signal zu hoheren Feldstarken ver-
schoben , und zwar ist diese Verschiebung fiir das der Acetoxygruppe
gegeniiberstehende Methinwasserstoffatom-signal grofler (0,30 ppm) als

fiir das den B- und b-stidndigen Methinwasserstoffatomen entsprechende

Signal (0,14 ppm).

Durch Vergleich der Kernresonanzspektren der drei isomeren Reaktions-
produkte mit dem von 1 im Bereich der Methinwasserstoffatomsignale
kann man feststellen , daB auch hier das jeweils in der Tabelle mit
einem * eekennzeichnete Signal stdrker zu hoheren Feldstarken ver-
schoben ist als die zwei anderen. In Analogie zu dem meso-Acetoxy-
octadthylporphin wird dieses Signal jeweills dem der Acetoxygruppe
segeniiberliegenden Methinwasserstoffatom zugeordnet , so daB beim

Isomeren 2 A die Acetoxygruppe B-stindig , beim Isomeren 2

B y-stén-

diz und beim Isomeren 2_C - wie bereits erwdhnt - &-stidndig sein mulB.

bes bei der niedrigsten Feldstdrke (9,95 ppm) liegende 5ignal bei ]
sollte daher riickschlieBend dem y-stidndigen Methinwasserstoffatom zu-

zuordnen sein.

Mit vorziglicher Hochachtung

Ihr &l y/omu‘:w

1) R.Bonnet , D.Dolphin , A.W.Johnson , D.0Oldfield und G.F.Stephen-
son Proc. Chem. Soc. 1964 , 371.

2) J.H. Fuhrhop , Dissertation Braunschweig , 1966.
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Thy sikolisclhies Institut Teipmlig, 12.1.1968
der ¥-rl-.ocrx-Universitit

701 Leilpgzig, Linnéstre 5
Dirciutor FrcocfeDr.)\.Lische

= ) P T [T .
,T:l". hernarq ]—:. \)I"\.J)lfo

o nrtiiert of Clemistry
t:nFord University

st enf ord
C:1iTornia 94305

Snéhitrenberechnung

Loty Toenrter Ferr Dre vh.viro,

wir heben in den letmten dnbhren unter cnderem nrch “ezen gesucht,
den :ufwend bei der Spektrenber echnuns mdslichast zu verrincern,

da uns nur ein kleiner unc relotiv 1: nbcwn@r Techencutomat

(4000 3peicherpl tze) mur Ver icun: teht. obei wurde 1n einem von
arnold /1, 2/ ;p;uauf enen ReohenerNrbmm des dort verwendete
Iteratiousvelfr%"en von Reill:y und 3walen (RS) durch das von
Cestellano und Bolhner-By (CB§ ersetnt und ver~leichende Unter-
suchun';'n duroh;erhrt. L5 zeigt sich, dafd beide Verfahren be-
siislich Liittelun~ der Tre. uenzmeﬂfeh]cr und Anforderungen an die

St ‘rtoarameter ~]elcanert1" sind. CT benutl t in ?wllen mit mehr als
Cirei nichticuivolenten 50ins weriser zuzuordnende Linien (”2n(n+1)
st:tt 20=1) und konvercicrt bel iD- Uﬂ( ihC=Systenen stiirker als RS
RS hat den Vorzus des geringeren Speichervlatzbedarfes und der
kirzeren Rechenzeit ("IOD r*creohnet etwe ein Viertel im Vergleich

zu CB beir verwenceten techenzuton: ten ZRA-1) . Dedurch wird die lang-
samere Konvir enz mehr als ausgeslichen.

Der ZR4-1 besitzt eine ricochinencebundene 'efehlsverschliizselung,

so daf die Rechenpro-~ramme n’cht Tir andere fLutomaten verwendbar
sind.

"3t freunclichen Griflen

bkt

Be. 170tl

/1/ irnold,K., ‘nn.Phys. Lpze 18, 138 (1966)
/2/ Arnold,¥., Dinlomcrbeit, MeI5z1g 1965
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PURDUE UNIVERSITY

DEPARTMENT OF CHEMISTRY
LAFAYETTE INDIANA 47907

January 19, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

Though our major effort at the moment is devoted to nmr studies on fluorine-
labelled surfactants, we're still following with interest new developments
related to

Anomalous Shifts for Protons in Hydrocarbons
and would like to report on a new experiment, prompted by reading Zurcher's
discussion in Progress in nmr Spectroscopy, Vol. 2, p. 2L5-246,

Zdrcher's view, which I'll not restate in detail, is that anomalies like the
upfield shifts in hexahydromesitylene (see IIT NMR #83, p. 2) arise from solvent—
solute interactions. They should then disappear in the gaseous state; however,
obtaining the required gaseous-state spectra may be rather difficult, and we
haven't tried it yet. ’

It has been noted several times (Evans, J. Chem. Soc. 877 (1960); Bovey and
Yanari, Nature 186, 1042 (1960); M. Laskowski, personal communication) that F}9
nmr spectra and UV spectra in fluorocarbon solvents resemble gaseous-state spectra
much more than spectra in other organic solvents. It therefore seemed likely

that if the proton shift anomalies do indeed reflect solute-solvent interactions,
they ought at least to be reduced in magnitude when the solvent is changed from
hydrocarbon to fluorocarbon.

A sample of mesitylene was hydrogenated (Adams catalyst) and cyclohexane was
added to the isomeric 1,3,5 trimethylcyclohexanes without separating the cis from
the trans. A-60 spectra were run on the resulting mixture, neat and as a 5%
solution in a fluorocarbon "FC-T5" obtained from 3M Company. In the hydrocarbon
mixture high-field signals were found as expected (see 0., R. Hughes, M. S. Thesis,
Purdue University, 196k4; also Segre and Musher, JACS 89, 706 (1967)), the two most
prominent peaks lying at +53.7 and +63.6 Hz from the cyclohexane resonance.

In FC-T5 the spectrum is virtually identical, the shifts being now +54.9 and
+65.3, all $0.3 Hz. )

This result, together with our previous finding (J. Chem. Phys. 37, 1172 (1962))
that the spectra are essentially unaffected by solvent changes when CS,, benzene,
CH3l and TMS are used, seems to indicate rather strongly that these anomalous
shifts do not reflect a solvent effect. This is also suggested by the fact that
in the trimethylcyclohexaneg the adjacent methyl groups affect the axial and
equatorial ring protons so differently, as pointed out in my earlier letter.

I wish I could offer a convincing alternative explanation; as they say in the
World of Sports, Maybe Next Year! With best regards.

Sincerely,

Rorbert Muller
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE
725 N. WOLFE STREET . BALTIMORE, MARYLAND 21205

DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY I TELEPHONE 955.5000
ARE4 CODE 301

January 25, 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Short Title: Substrate-induced Conformational Change
of a Protein.

Dear Barry,

In our continuing studies on the conformational variations of proteins of the
chymotrypsinogen family we have observed what appears to be a case of a rather
large substrate induced conformational change for dimethionine sulfoxide chymotrypsin.
This derivative is about 40% more unfolded in its native state than is chymotrypsin
and its NMR spectrum in the aliphatic methyl region is markedly sharper than that of
chymotrypsin. (See Hollis et al., P.N.A.S., 58, 758 (1967).) In the case of the:
diphenylcarbamy| derivative of dimethionine sulfoxide chymotrypsin the NMR
spectrum reverts to an appearance nearly identical to that of native chymotrypsin,
The diphenylcarbamy| derivative seems to be similar to the acyl intermediate of the
enzymic reaction (Erlanger and Cohen, J.A.C.S., 85, 348 (1963)). We believe
that this change results from a refolding induced by the binding of the inhibitor,
thus undoing the conformation change resulting from oxidation of Met 180. Further
details will be given in a forthcoming paper.

Sincerely,
Rodney L\ Biltonen Donald P. Hollis

DPH:pag
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ILILINOIS INSTITUTE OF TECHNOLOGY
CHICAGO, 60616

DEPARTMENT OF CHEMISTRY January 22, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

-

Removal of an Impurity in TMS

In the course of a study of phenyltrimethvlammonium chemical shifts,
we noted the presence of small traces of an impurity in stock TMS. For
neat TMS, spurious signals appeared in the nmr as a singlet at & ca. 2.03 ppm
(as determined from the lower 13C sideband of TMS), and in the IR at ca.

1720 cm_l. From IR and nmr evidence, the impurity is thought to be acetone.
The presence of this impurity in two hottles of TMS from one supplier and
the fact that one of these was freshly opened by another research groun
suggests that the contamination was not our work.

On standine over type 13X molecular sieves for-24 hours, thé T™S lost
the spurious signals, as the '"before" and "'after" spectra indicate. Type 4A
sieves were inefficient, 1i.e. they seemed to decrease the concentration of
impurity only slightly. One further note: Dr. M. Ohnishi of Professor K. D.
Kopple's group at I.I.T. removed this impurity by washing the TMS with water.

Sincerely,
_~ . &
24 K Wikew S)
Gary R. Wiley i
fodhaq ) Mty

Sidney I. Miller
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UNIVERSITY OF CALIFORNIA, IRVINE

BERKELEY ¢ DAVIS * IRVINE » LOS ANGELES *» RIVERSIDE * SAN DIEGO * SAN FRANCISCO

SANTA BARBARA ¢ SANTA CRUZ

DEPARTMENT OF CIEMISTRY

IRVINE, CALIFORNIA 92664

January 22, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

We recently had occasion to prepare a stable sulfonium ylid of structure I,

and we noted with some interest that the nmr spectrum of I in CDCls at normal
probe temperature showed the ylid proton to be a broad singlet (v, =7 cps)
centered at 3.9 ppm. o :

H

(37)
~CH;
I H

Temperature studies over the range -40° to +75° showed a pronounced change

in line shape and chemical shift for the resonance of the ylid proton -but no sig-
nificant changes in the rest of the spectrum. At -40° the ylid resonance
sharpened tov, ~ 4 cps, 6 = 4.15 ppm. With increasing temperature, the
signal moved progressively upfield and became progressively broader. At

+75° the line width, vy , was approximately 10 cps centered at 3.5 ppm.

The observed changes in the spectrum with temperature were entirely reversible.

Similar broad resonances for the methine protons of stable sulfonium ylids
have been observed by several groups of workersls 2, , and, in the case of
ylids II and III, the spectra have been shown to be temperature dependent, and
the rate process resulting in line broadening has been ascribed to rotation

oo § ©0
(CHs)2 S CHC CeHs (CH3)2SCH C OCH3;

II III
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Dr. Shapiro -2- January 23, 1968

about the enolate C—C bond. 2,3 This explanation cannot a¢count for line-
broadening in the case of the cyclic ylid I since rotation about the enolate
C—C bond is not possible. We have found, however, that the ylid proton of

I exchanges rapidly with water, and we wish to suggest that the temperature
dependence of the methine resonance of I is simply due to chemical exchange
with trace amounts of water that are retained by I in the course of its pre-
paration and workup.

This raises the question as to whether or not the rate process involving

acyclic ylids might also be a chemical exchange process. We have, therefore,
prepared ylid II under anhydrous conditions by the reaction of sodium hydride
with dimethylphenacylsulfonium bromide in tetrahydrofuran. The ylid prepared
in this manner gives an nmr spectrum in ethanol-free chloroform or anhydrous
acetonitrile in which the methine resonance is ""sharp, " v = lcps. As
expected, addition of trace amounts of water to a solution of II in acetonitrile
results in a dramatic line broadening of the methine resonance.

Our results with ylids I and II, and several others which we have prepared,
demonstrate that the line shape of the methine resonance is critically depen-
dent on the presence of trace quantities of hydroxylic compounds. A rate
process involving conformational changes such as proposed for ylids II and

I may well be observable but cannot be evaluated reliably from the line-shape
of the methine resonance.

Sincerely yours,

M C. C !7:&/\,’»- (’ G@W
arjorie aserio
Stephen H. Smallcombf i?;g}%i‘f Goklemd
Robert Holland w 9 ]

o0 Y X(

Richard Fish A

MCC/mp

1. K. W. Ratts and A. N. Yao, J. Org. Chem., 31, 1185 (1966).

2. B. M. Trost, J. Am. Chem. Soc., 89, 138 (1967).

3. J. Casanova, Jr., and D. A. Rutolo, Jr., Chem. Communications
(23) 1224 (1967).




113-32

NORTHWESTERN UNIVERSITY
EVANSTON, ILLINOIS 60201

DEPARTMENT OF CHEMISTRY January 24, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

-

The Stereomutation of Oxygen and Arsenic

As almost all the earlier nmr work in the field of atomic
inversions has been concerned with the properties of nitrogen, we
have initiated a program to broaden the scope of knowledge in this
field to include other atoms. Our first results, reported in 1966,! 2
described the inversion properties of diphosphines. We report in
this letter the first kinetic measurements of inversion about oxygen
and arsenic.

For observation of a conventional unimolecular inversion, the
central atom must be trivalent and tetrahedral, with an electron lone
pair serving as the fourth ""substituent.' Such an arrangement is

+

N\R ot — L\OjR_
I II

found in oxonium salts (I, II). Reaction inan nmr tube of an ether with
an alkyl halide and silver tetrafluoroborate in sulfur dioxide produces
the oxonium salt and silver halide. The spectra of the methyl and

ethyl derivatives of tetrahydropyran (I) indicate rapid inversion even

at -70°. The Baeyer-strained ethylene oxide system (I, R =CH;,
CyH;, i-C3H;), however, produces the expected A; -~ AA'BB' transition
with a Te near -40° and an Eg of about 10 kcal/ mole. '

The experimental problem is reversed for arsenic, since this
atom exhibits considerable configurational stability. The system we
selected for study was 1, 2-dimethyl-1, 2-diphenyldiarsine (III), which

S
' \As\ | \/As\
.« CHy TCyH; ee CgHj CH,

III-dl OI-meso
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Dr. Bernard L. Shapiro
Page Two
January 24, 1968

can exist in dl and meso modifications. The barrier was expected
to be lower fn III than in monoarsines because of enhanced p-d
bonding and phenyl conjugation in the transition state. The nmr
spectrum of III contains two methyl peaks of unequal intensity due
to the distinct diastereoisomers. The coalescence of these peaks
into a single sharp resonance above 200° (T¢ ~ 180° E, ~ 28 keal/
mole) indicates a rapid interconversion of the dl and meso forms
through inversion about arsenic.

Sincerely yours,

Jo phB

R ﬁ
r //» 7. ¢ ﬂ

George F Jackson, III

Dale H. Johﬁ?o%M“

JBL /kc

1. J B Lambert and D. C. Mueller, IIT NMR Newsletter,
No. 94, 26 (1966). .

2. J. B. Lambert and D. C. Mueller, J. Am. Chem. Soc.,

88, 3669 (1966).
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Table of vinyl-proton MR data at 60 MHz in Hz to low
field of T M S (i,ii)
Compound notes Ja* ‘gb S : Jab* Jog Jhe
CViy 1ii 300.3 306.0 349.0 2.0 18.5 8.75
31 Viy iv 6.2 363.4  367.1  3.61 20.40 14.68
Ge Vi, 34,1.0 361.8 372.7 3.07 20.07 13.45
Sn Vi) 345.1 372.6 383.3 3.14 20.69 13.78
Pb Vi 345.0 383.5 419.1 2,02 19,57 12.17
¢3 C Vi 292.2 322.0 410.0 1.16 17.00 10.43
ﬁB 5i Vi 3,6.1  377.6 399.1 3.59 20.21 14.58
Py Ge Vi 3,2.9  374.2  398.4 240 19.87 13.76
¢3 Sn Vi 354.0 385.3 404.5 3.08 20.55 13.54
g, Pb Vi v 355.0 392.8 436.6 1.87 19.82 11.95
Me3 Si vi 337.7 351.8 366.7 3.75 20.38 14.71
Me, Si Vi, | 34,1.0 355.9 367.1 3.82 20.48 14.89
Me Si Vig 33,1 359.1 366.4 3.61  20.47 14.69
¢2 83 Vi, 3,7.8 367.5 387.1 3.69 20.30 14.59
g si Vig 347.8 366.6 377.3 3.69 20.38 14.63
e, cLsi Vi 350.6 360.4 368.4 2.89 20.28 15.05
Me CZ, 51 Vi vi 363.2 368.7 370.3 2.88 20.63 14.00
¢2 CL sivi 354,,1  365.2 383.3 3.17 20,11 14.58
g ck, 31 Vi vi 363.2  367.0 372.5 2,52 20.49 14.90
clL 5 Si Vi vii 377.5 377.5 377.5 2.4 20.h  14.9
GeyVig 335.6 3575 3.6 .93 0.0 18.3%
Yours sincerely, A
~
SQ(&!’L
Se:{n Cavley

TITLE: Vinyl gfoup PR data in Organo-metallics.
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PHYSIKALISCHES INSTITUT
DER UNIVERSITAT BASEL

Basel, January 29, 1968

- . 4304 22 .
R TR Prof.B.L. Shapiro
Prof.Dr.P.Diehl Department of Chemistry
Dr.C.L.Khetrapal Stanford University

Stanford

Califarnia 94305

U.S.A.

Re: NMR-spectra of oriented Molecules

Dear Barry,

In an earlier communicationwe have reported some of our
results on the temperature, concentration and spinning speed de-
pendence of the NMR-spectra of oriented molecules. In the mean-
time we have besn able to understand the decrease of orientation
as a function of spinning speed and to measure at speeds up te
20 Hz as well as to predict possible speeds of 250 Hz at 50 kilo-
gauss without destruction of orientation,

The present letter deals with our further studies on oriented
molecules:
(1). We have studied the spectra of pyrazine and p-benzoquinone
in the nematic phase of P-p'-di-n-hexyloxyazoxybenzene from the
point of view of studying the geometry of these molecules. The
angles between the CH and the CC bonds have thus been derived.

(2). We have applied the direct method of analysis to oriented
systems. It turned out that contrary to isotropic systems the
oriented systems of 2,3 and 4 nuclei without symmestry do not
provide enough relations from lins positions to allow: an analysis
if all the parameters (shifts, indirect and direct coupliﬁgs) are
unknown. This situation is demonstrated in the figure.

In order to still solve the problems, we suggest to include
intensity information in terms of moment relations. Thus e.g.
the oriented two spin system (AB) has 3 unknowns and two relations
from line positions. The infinite number of solutions for a given
line position is reduced to two if the intensity information is
included in terms of the second moment . Finally tickling should
be able to decide which of thess is correct.

An even worse situation may arise if the chemical shifts and
the indirect couplings are relatively small or zero. The oriented
3-spin system without symmetry (AA'A") (typically a 7-line spectrum)
can be shown to hawe an infinite number of solutions even if line
position and intensity are considersd (Should be an interesting
experience for iterative programs!)

Yours sincerely

Cohis- C.u Khathapaf

(P. Diehl) (C.L. Khetrapall
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THE UNIVERSITY OF ROCHESTER
COLLEGE OF ARTS AND SCIENCE
RIVER CAMPUS STATION
ROCHESTER, NEW YORK 14627

DEPARTMENT OF CHEMISTRY January 29, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

Computer Fitting Exchange Modified AB Spectra

I was interested to seel that our neighbors in Buffalo have
been using an iterative brocedure to obtain rate data from nmr
lineshapes, since we have been busy in a similar area. Mrs. A,
Turner has incorporated a Fortran version of the complete Alex-
ander line shape equations2® for an AB system undergoing intra-
molecular exchange into a general non-linear least squares
regression program., This is written in Fortran II for a 7074
computer,

The spectrum may be calculated in terms of the mean lifetime
(T), the chemical shift (Vap)s the coupling constant (J p)s the
line width in the absence of exchange (W), and a scaling éactor
(K). Our program is written in such a way that we can instruct
the computer to iterate on any or all of these parameters, start-
ing with guessed values which yield a calculated spectrum reason-
ably close to the experimental spectrum. In practice, we treat W
as a constant, obtaining a value from spectra determined under
conditions of minimal exchange broadening. Jpp can also be treated
as a constant once its value has been establisﬁed. So far we have
let ‘VAB vary since there seemed to be a possibility that it might
be temperature dependent. Our usual procedure, therefore, is to
have the computer iterate on three parameters. Since an AB spectrum
is symmetrical we have restricted computation to half the spectrum,

Although we have now successfully fitted a number of calculated
and experimental spectra of conformers with widely varying lifetimes
we are still not completely satisfied with our program, which needs
some more work done on it to improve its efficiency. It does not
work as well as our earlier program for the two site, zeror coupling
case® although both use the same basic non-linear least squares
program. We will probably find it necessary to tailor our general
program to fit these specific applications.

Yours sincerely,

L. D. Colebrook

2) S. Alexander, J. Chem. Phys., 37, 967 (1962).

1 G. Templeman, IITNMR 111-41.
3 L. D. Colebrook, IITNMR 84-6.
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Paris, le 30 Janvier 1968

Docteur Bernard 1., SHAPIRO

Department of Chemistry
Stanford University
STANFORD
CALIFORNIA 94305
(U.S.A.)

Tautomérie de composés hétérocycliques

Cher Docteur Shapiro,

Dans le cadre d'une étude générale de la tautomérie des compo~
sés hétérocycliques, nous avons été amenés a étudier d'abord plus spécia-
lement les dérivés du phényl -4-amino-2~thiazole et de la phényl=4~imino=2-
thiazoline,

Dans le cas des dérivés N-alkylés, les composés a structure thia=-
zole se caractérisent par un phényl en -4 présentant une structure a deux
massifs tandis que pour les thiazolines les cinq protons du groupement phé=
nyle donnent un signal unique., De plus, le proton en -5 de 1'hétérocycle thia-~
zole est situé vers les champs faibles par rapport a celui du cycle thiazoline,

Dans le cas des dérivés acylés, chloroacylés et a la fois N~alkylés
et acylés nous retrouvons la différence remarquable signalée plus haut con-
cernant le groupement phényle en -4, Mais la position du signal du proton
en -5 deThétérocycle ne permet pas, contrairement au cas des dérivés N-
alkylés, de fixer la structure thiazole ou thiazoline,

L'étude par R. M. N, des noyaux benzéniques fixés sur des hété~
rocycles a été abordée récemment par L, G, Tensmeyer (1) qui se réfere, en
outre, a3 un mémoire de B,M, Lynch et Y, Y, Hung (2). Ces auteurs ont re=
marqué, au cours de l’examen des spectres de R, M. N, des divers composés
étudiés que le phényle se caractérisait

1) soit par deux multiplets nettement séparés dans, le cas ol 1'hété-
rocycle et le phényle sont coplanaires,

La distance entre ces deux multiplets permet une évaluation approximative
de 1'effet d'anisotropie magnétique de 1'hétérocycle sur les protons en ortho
du phényle.

2) soit par un seul multiplet dans le cas ol la coplanéité est en
partie détruite,

3) soit par un singulet dans le cas ou les deux cycles ne sont plus
coplanaires, Les protons de 1'hétérocycle en a par rapport au phényle sont
déplacés vers les champs forts, Ces observations concordent parfaitement
avec les n8tres, '

neoff
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Nous présentons nos résultats sous forme de tableau indiquant les

- déplacements chimiques en p,p.m, (T.M.S, en référence interne, concen-

tration molaire de 1'ordre de 1°/,),

Ainsi, l'examen des signaux du_groupement phényle en ~4 suffit,
a lui seul, pour fixer avec certitude la structure thiazole ou thiazoline des

composés étudiés,

Avec nos sentiments cordiaux,

1 R

Madame Marguerite SE

s Mlle Gabrielle MARTIN

et René FREYMANN

l1,-,L,G. PENSMEYER, NMR Letters, 1966, n° 93, 42-44,
2,- B M, LYNCH et Y, Y. HUNG-~ Can, H. Chem, 1964, 42, 1605-1614
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THE UNIVERSITY OF WISCOMSIN
MADISON 53706

DEPARTMENT OF CHEMISTRY PLEASE ADDRESS REPLY TO:

1112 WEST JOHNSON STREET
MADISON, WISCONSIN 53706

January 31, 1968

Dr. Bernard L. Shapiro

Department of Chémistry Cross—-Correlation in
Stanford University Dipole-Dipole Relaxation

Stanford, California 94305
Dear Dr. Shapiro:

It is well known that when nuclear relaxation is due to digole-dipcle
coupling among 3 or more spins, cross-terms of the type ﬁJ{i.’{k‘> occur in
the relaxation expressions. While these terms are generally3 neglected,
it has been proven that they can be neglected in only a few special cases,
[CF. P. S. Hubbard, Phys. Rev. 109, 1153 (1958); ibid. 128, 650 (1962)].

I have recently concerned myself with the A resonance of AX3 groups
(trigonal symmetry), a case slightly different than that considered by
Hubbard. 1In the process, I have investigated the conditions under which
cross-correlation can be neglected. The entire treatment is rather lengthy—
it is available in preprint form and will be published in J. Phys. Chemn.
early this year—but the conclusions can be briefly stated.

Neglecting these terms does NOT depend on (a) the extreme narrowing
approximation or (b) the assumption of isotropic re-orientation of the
molecule. (These assumptions were made by Hubbard and in most other work
in this area.)

Neglecting these terms DOES depend critically on (a) the high temper-
ature approximation AX)<<kT and (b) high symmetry. )

Briefly stated: in the special case considered (AX3), if the total
spin of a group of equivalent species S is S(T) = Z g (1) then cross-
correlation can be neglected if i i

<82(T)> = % <82(i)>.

No other cases are worked out in detail, but the method used should be
useful in other cases.

’

Yours very truly,

oseph H. Noggle :

Assistant Professor

JHN:ges



—

varian/611 hansen way/palo alto/california 94303/u.s.a./415/326-4000

January 31, 1968

Professor B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry,

One Silly Millihertz1

Among the many experimental challenges presented by NMR, one of the most
intriguirg is the possibility of defeating the line broadening that arises from
inhomogeneity of the magnet. In this respect the spin echo and double resonance
techniques are related. If we think of the sample as an assembly of a large num-
ber of spin "isochromats", the scrambling of these individual frequencies by the
non-uniform field distribution can in principle be reversed or circumvented. The
trick in spin echo experiments is the refocussing effect of a 180° pulse; double
resonance experiments which depend on intramolecular coupling mechanisms carry a
certain immunity to inhomogeneity broadening since the applied field is very uni-
form over molecular distances,

This can be exploited to detect previously unresolvable fine structure
on NMR lines using many diverse double irradiation techniquesz. We would like to
describe here an adaptation of a classic experiment by Bloembergen, Purcell and
Pound3 which permits us to '"look inside" the magnet inhomogeneity broadening and
thus make some precise frequency measurements. The idea is to saturate a very
narrow region of a sharp high resolution line ( wab) creating a "hot spot' or
region of localized saturation, the remainder of the active sample volume being
essentially unaffected. Bloembergen et al. call this "burning a hole in the line".
In addition to this "primary hole" in W b2 there is also a secondary hole in any

line w that is regressively connected to w due to the perturbation 'of the

be ab’
spin population on the common level b. (The progressive configuration gives rise

to a "spike", usually a very poorly defined feature experimentally.)
Unfortunately a line with a hole closely resembles the profile observed

in a spin tickling experiment where the coherence effect of H produces a line

2
splitting effect, and where field inhomogeneity broadening is partially compen-

sated, generating what also appears to be a very narrow "hole".

1. We apologize to those readers fortunate enough to be outside the range of
American tobacco advertisements.

2. R. Freeman and Bo Gestblom, J. Chem. Phys. 47, 2744 (1967).

3. N. Bloembergen, E. M. Purcell and R, V. Pound, Phys. Rev. 73, 679 (1948).
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Professor B. L. Shapiro -2- January 31, 1968

Although both effects, saturation and splitting, clearly operate together, we
believe we can show that at the low rf levels we useé (three or four microgauss) the
population effect is dominant in determining the observed profile, The tickling
effect does contribute it seems, because we have no really unequivocal evidence
of a hole on an unconnected transition as yet, although this is theoretically pos-
éible for a pure population effect4.

The hole burning experiment puts certain new demands on the NMR spec-
trometer, particularly on the stability of the three audiofrequency oscillators
required to generate sidebands for the irradiation, observing, and control fields.
Line-broadening influences other than field inhomogeneity must be carefully ex-
cluded. Special attention was therefore given to the problems created by exces-
sive sweep rate, residual field-frequency instability, radiation damping, natural
line widths, unresolved fine structure, power broadening, and instability in the
gradients of the magnet field. Attention to these details resulted in a single
resonance line with a full width of 0.03 Hz, while a typical hole was about
0.01 Hz wide. '

The profile of a line in which a hole has been burned is extremely sen-
sitive to the frequency of the irradiation field. The figure shows an experimen-

tal demonstration of this claim, the profile of a linew being recorded while

be
is varied in steps of 1 milli-

-

the frequency used to, irradiate a regressive line wab

hertz. Were it not for distortion due to the finite sweep rate, exact centering

of the irradiation field on line Wb would give a perfectly centered hole in W

permitting a very accurate determination of the separation Wb T wbc by noting

be’

the frequency of the observing field at the center of the hole. Sweep rates as

low as 15 millihertz/minute were used and the residual errors due to finite sweep
rate cancelled by making recordings in both sweep directions. The precision of
these frequency difference measurements was estimated to be of the orde; + 1milli-
hertz.

This suggests some unusual new applications. An extremely weak physical
perturbation of the nuclear precession frequencies should now be detectable, and
one immediately thinks of isotope effects on shifts or coupling constants, very
weak molecular alignments, non-linear chemical shielding, etc. We have been able

to show that even the observing rf field H, at a normal non-saturating level of

1

4, V. Sinivee and E. Lippmaa, Comm. Estonian Academy of Science, 14, 564 (1965) .
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HUNDREDTHS OF HERTZ

4 microgauss displaces certain lines of a complex spectrum a detectable amount (2 millihertz), in a fashion
analogous to the Bloch-Siegert shifts. In another experiment we measured the transition frequencies of an

ABC spectrum to provide input data for the iterative analysis programs MARIP6 and LAOCOON7. Both programs

gave identical calculated frequencies (when rounded off to the nearest 0.1 millihertz), and agreed with the
experimental frequencies with a mean deviation of 0.8 millihertz. Measurements along these lines might be

compared with theoretical frequencies (obtained without iteration) to test the accuracy of the spin Hamil-

tonian on which so much analysis work is\based.

5. F. Bloch and A. Siegert, Phys. Rev. 57, 522 (1940).
6. J. D. Swalen and C. A. Reilly, J. Chem. Phys. 37, 21 (1962).

7. S. M. Castellano and A, A. Bothner-By, J. Chem. Phys. 41, 3863 (1964).

Yours sincerely, . =

/45;1;~f (:;‘ Pd / Z{?ff/k ;at,

* Now at the Institute of Physics,
Ray Freeman Bo Gestblom

University of Uppsala, Sweden.

Gr-€LL
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NORTHERN ILLINOIS UNIVERSITY

DEKALB, ILLINOIS 60115

THE MICHAEL FARADAY LABORATORIES Area Code 815

February 2, 1968

DEPARTMENT OF CHEMISTRY Telephone 753-1181

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

HYDROGEN BONDING IN AMIDES

Dear Barry:

We are presently carrying out hydrogen bonding studies of N-methylacetamide,
N-isopropylacetamide and N-t-butylacetamide in carbon tetrachloride and dioxane
at varying temperatures. The measurement of chemical shifts of the nitrogen proton
plotted against mole fraction of NMA in dioxane are shown in Figure 1.

The method of analysis of the data to obtain K;, and K has been described.1

K12

monomer ;:::::f dimer

K

monomer + n-mer ;::1:21 (n + 1)-mer

Our computer program accepts estimates of K;,and K, uses them with the experimental
data, and yields the sum of the squares of the deviations of the chemical shifts

from a least-squares plot along with the chemical shift of the monomer and of the
H-bonded protgp.l We are currently modifying the program to allow the computer to
vary K;, and K, and thus more quickly find the set which gives the smallest deviations.

Our goals are to find (1) the enthalpies of self-association of the amides
(2) how these enthalpies are affected by solvent and by the structure of the amide
(3) if the chemical shift of the H-bonded proton in the amide-amide bond is sen-
sitive to solvent and/or temperature effects, and (4) how the monomer chemical shift
is changed by the solvent.

I would like to acknowledge the assistance of Mr. Chang Y. Chang and Mr. Lester
Isbrandt, who are now graduate students at Northern Il1linois University and at
Michigan State University, respectively, with this project.

Sincerely yours,

L

LLG:plk Laurine LaPlanche Graham

1. L. A, LaPlanche, H. B. Thompson and M. T. Rogers, J. Phys. Chem., 69,
1482 (1965).
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CARNEGIE-MELLON UNIVERSITY

DEPARTMENT OF CHEMISTRY - 4400 FIFTH AVENUE - PITTSBURGH, PA. 15213

OFFICE OF THE CHAIRMAN

30 January 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, Calif. 94305

Dear Barry:
We hasten to send you a title of our own for our
recent letter (IIT NMR 112, 60), as the one you devised

seems to us to be an unwarranged admonition. OQur suggestion
would be "Symmetry no Stymie for LAOCOON",

Sincerely,

Gt s e d Vaal

W. L. Mock S. M. Castellano
\_./ ‘ .

. Y ’ //

d (V-A'-,, /.é/u&

M. P, Williamson A. A. Bothner-By

P. S. Suggested title for this letter (we won't fall into that
trap again): "Seria risu risum, seriis discutere".
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