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WORKING COMMITTEE
E. GIESBRECI T.
g..UATEIAg.
L. W. REEVES.

t Deeenber 29) 1967

Dn. Bernard L Shäplro
Departnent of ChemistrY
Stanford UniversltY
Stanfordl Callfornlal 94705
II. S.A.

Dear Sanyt

',ie l-nclude a prelinlnary tentative Ilst of tltles for the above synposlum" Ihe

arralgepent 1.1oto dlefin].te sesslons will be made on April 20 when all abstracts are clue.

hrrther titles nay be acldetl läter.

We hope to have a fulI program avallable soon after thls date and wlLl be sen-

cling details of a concurlent soeial program as weIlo fhe follovrlng sponsors have been

associatetl wlth the sYnPosiun:

Ttre Unlversity of Säo Paulo
fhe Nationa]. Research Cor:ncil of Brazll
d;; ;;Filäeäo a" GÄo ä pesqulsa tto Estado de Säo Paulotr (r'lprsp)
Ttre Brazll-lan Chenlcal DocietY

Ttre H.azlllan AssocLatl0n for the Advaneement of sclence
the Brazlllan Aeacleny of Sclences
lthe National Research Oouncil of Canatla
fhe Fortl Foundation.

In order to facllltate the arrangemente of proglans we would'request thst aU-

tbore an6 partlclpants try to gubnlt abstracts bbfore our tleflnlte tteadllne of April 20.
t

TbanH-ng yout

Slnäo }btlrlae Ir.W. ReeYeg 8. Glegbrecbt
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I,IST OF TSNT.TTIYE TITTJES

hincipal Speakers

R. B1lng, lfuklea::nJ- fnstitut rUozef Stefpnrt, yugoslarla

i{.S"'Gutcmslgr, University of ll1inolsl UoS.A.

John D. 3al-denschw'lelerr staurford universlt5r, californla, u.s.A.

V. J. Kowalewsld, Faeuitad, de Clenclas h,ctas ;r Naturales, Buenos Alres, Argenttna

Shi.zuo tr\rjiwara, The lTnive:'sit;' 6g Tokyol Japan

H. Pfetfer, Karl-lviarx Universltlt, East Germny

;Io Jo Bemsteinl llational Researeh co',u:eil of canadal ottawa, canada

E. R. Andrew; fhe University of Nottinghan, Drgland

Jobn So Waugh, hesachuseettg Instltute of Technologf; U.S.A.

Solvent Effects

G. Hertzl Institut für Ptryslkal-lsche Chenle und Elektrochenle der Unlv. (arlsnrtre,
Ge-nany

rrl{oIecular }ilotione ln Hydrogen Bonded Ltqulde by lluclear l{agnetic Relaxatlon Ttmegn.

John S. lvlarti:r, Robert D; 0rä61 Ttre Univgrslty of Alberta, Canada
|TIMR Studies of Anlon-Molecule Assoclatlonrr.

Bkln D. Becker; Natlonal Institute of Health, lfary}anrl, U.S.A.
trNl[R Studles of llydrogen Bondlngn.

Werner ',T. Brandt, The Unlverslty of W1 scondnr U.S.L
nConparatlve Nl[R and IR }leagtrtenents of Relatlve\y Ior Aseoclatlon Equlllbrtun ConetaJqtsn.

P.C. Iauterbure State U:riverslty of Net Yort at Storly Brookl U.S.A.
rrSolvent Isotope Effects and Ctrenlcal Slrlftstr.

John [c[a6uc, I{orth A.nerlcen Arlation, Caltfomla; U.S.A.
4agnetlc Relanatlon ln Clathrategrr.

Xar I. Rogerer ltlchlgan State llnlverslt;rl U.S.L
rNUR Studlee of Substltuted Anmonlun Saltsn.

Teil Schaeferl The Ualversity of lbnltobal Canada
nDlepersior Eleetrlc Pleld aud Speclflc Interactlon Effcets m Couplr"g Constaltc aJral
Chemteal Sl.fts of Sonc strple ldolesulcsno
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S. Rrownsteln, ]Iationa1 l'leseareh vo'.mci1, Ottalia.r' Cani;da
rrlnternolecular Int(rractions in Solution'fron T.' l;leasurencntstr.

CoAo fticDowell, I'o -aa-llunatl nr, llniversit.y of llritish üolumbiar Yanccuverr Canada
ItlüriR Studj.es of j.olee'-tlar l..otion in Clatlrlr.te lfCratesrf.

rI

,.lo:r"4:':r Troup, i,loni:i; r'niversityr. Victorlar,rur;tral1a
'rh Study of tadlation l.aivtge in üinqle Crystals of BeO by l'I,1IIr.

D. F. Evalgl rmp:rial colleEe o'f sei'euce and reelrnolo8yt rondr:nt h)r;-Jland

"ll,IR lltudies of Grignard Reagents anrl rlel:rted Compoundstr.

1,1.P. Slmonnln, teole llationale Sup6rieure de Ch:irniel Paris, trba:rce
ItRelative S16gcs of lrr:ton-i'llosphorus Constanis ln Allenic Cornporurrls of Phosphorrrsrr.

ihnlel Fiat, Ttre ',ieiznan Institute of Science, iteirovotlrl rsrael
"lildR Studies of tire llyclration and Solvation of lonsrr.

Joirn C. Verk..,r-:r -io'.'r^. crt..1te University of Science and TechnoloSryr U.S..A"

,,PJl Che,llea.L Srlfts t rä fl1- pll Sfirr-Spin Interactions in L''letal Cc-rmplexestr.

Gldeon ilraerrlrel, f're Olrio State Universi'byr [I.S.A.
rrDcchange an,l Inve:'sion in Or,3anonetallle Conpoundstro

IIaroIC L" rbieclmanl State Lluiversity of ilew York at ijto4y Brookl U. S.A.
title not availabl-e

I,iaurlce :lisenstadt, State t-Tniversit;' of ltrew York at Stxy hookt U.S"A.
tltle not arrailr.hle

l!ar;: 1,. .loocl, Basil Ca.tcikise louisiana .ltrLte rTr.iversity in j'ievr Orleansl IJ.S"A.
il)ll.l?.jtudles of SorJ,r-Ic;,'1 anii Äry1- C;titnide r)onjrlexes r>f iltorli'.lnrro

Robert W. lEftr i,'niversltJ of Oaliforni-a1 lrvinel U.S.A.
'lo

tr^ rYl-l:l:.? Investi!-'ation of tL:e ljlectronle J'ropertles of Tri- aurd Tetra.-Coordlnate
il:tosnhorous Subr.'ti t;entsfro

Blo'lorical'r.l;pliea.tions

1,1" 3heinbl,att, le1--'',v1v Unive;'siti-1 Is: ael
rrTi:e l:'rfon'ation of leptldes ln lolutiontr.

3. trnyl-r.lke .argorure llati nal Iabor atoryr ll11noisr U.S'A'
rrlicne i?eer-'nt ll3 StuCies of Slolocical lloleeulesrr.



I t 3-4

SECOND INTERNATIONAL SYMPOSIUM ON
NUCLEAR MAGNETIC RESONANCE

Säo Paulo (Brasil), 8-11 July 1968

F. F. C. L.,
UNIVERSITY OF SAO PAULO,
CAIXA POSTAL 8105

SAO PAULO, ARASIL.
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01eg Jardetzkyr I'lerk *larp & Dohne Res. r€.boratcrleel N.J. 1 u.soA.
"lügh Resolutlon NIüR rnve-qtigations of protein Binding sltesr.
Robert i. Kurland, Ca:'ne.rtie-lie1lon llniversityl pa. 1 U.S.A.

-ll m,n Studies cf ltenins, Ilenoglobln, ete.

Janes Shoolery, Varlan Assocj-atesl Californial U,S.A.frRecent Aopltcations of l{1gh Resolutlon hoton Magnetlc Resonance at Z2O I\Tlzn.

Ianr C. ?. üd.th, Bel1 telepi:tone Tq!s, lI.J. I U.S.A.ItBlnding of rrlnucl-eotide codons to transfer If,{A as studied b:' hoton L,tracnetic Resonar-
ee at 22O'!:t[lztt.

Double Rescnance CouPllns Constants Anal..,'sis of Spectra

De Eo lfhlffeDr llatlonal .il"{'sieal Iabl Teddln8tons l{idd1esexl iürqlsnd
rT,!ethods a^nd Results of Heterornrclear Dcuble Resonancer.

P. Dlehlr r?rysikallsches Institut der Universltät Basel
Special Toplcs ln the Analysis of Hlgh Resolutlon NMR-Spectra.

Y/eston Andersonl Variarc AssocLates, Callforrrtar U.S.A.trTechnllues to Deterrnlne ltrlt1R Line Posltions and Spllttlngs rvlth Hi-gh heelglonfr.

llJ.ehael Barfield, Ihe Unlvelsity of Arizonal U"S.AoItiechanisns of Contact liuelear Spin-Spin Couplingtr.

Paul äaake, Unlver$-ty of Californlae Ios Angeles, U.S.A.'t?ttg" - I{ Coupllng Constatts and their Relatlons to Bonding at Heteroatomsrr.

Kenneth L" Serrls, University of Southerrr Cali.fornial U.S.A.
llileeha.nisn of Fluorlne-Fl-uorlne Coupling: 415-Difluorophenanthr€t€srro

Reeonance of Non Routlne Nuclel

Cary E l6ac1eL1 Hanraril Universlty, }laasaclmsettel U.S.A.
no tltle avallable

George A. Obb, Cage Weetern ncserye Unlverslty, Oblo; U.S.A.
tlCarbon-I3 Reeonance Inveetlgatlon of Carboatun lonsn.

J. 3. Stothers, Tbe Unlversity of lYeeterrr Ontarlor Ionöon' Canada
ItSter{c (or Confornational) Dffects oo lJC $rleldlnge 1n Al-iphattc Orygenated Coupoqnilsr.

Dvld l{. Grant, Ttre Unlverslty of Utah, U.S.A.
Reeent CarborlJ Vagnetle Resonance work,
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l{lilR Rrlse Methods Rela:cation ?henomena Chenica.l S|tift Anisotropy

Robert l. voJ-dr llniversity of californlas ra Jo1la, u.s.A.trSpin lettice Relexation 1n Ltrltilevel Systemsrto

Do lflo Dariese fhe University of Birndnghaml ll:glandtr0henlcal Shlft ilnisotropytr.

Johr S" ilaugh; lbeeadhusetts Institute of lechnologyl LT.S.A.ItlJultiple Pulse I'II,IR hperiments in Sollds'r.

Eo J" \Yells' Sinon tr'ra.ser Universityl 8.C., CanadarfChenical -{pplications of Rotary Echoesrr.

J.A.S. SnLth, J. Royston, The LTnlversity of i'/arvrl_ek, DrslandItDeuteron ltragnetlc Resonance Sturlles of tiolecular Interactlons in Crystalsrt"

Jo G. Powles, University of Kent at Canterbury, Dngland.
rrlluclear Spin Helaxation and Moleeular I'.Iotion ln D[arn',.gnetie Crystalefro

KarI Haueser, I\tax-P1anck-Institut für iriledlzlnische Forschung, Heiclelbergl GerranyrrJ);manlc lluclear ?olari-sation 1n l,iquids and Solidsro

A. Ioewensteinr TECIINrOII Israel Institute of Technologye l{aifa, fsrael
ItRelaxation ?imes or 14f 

and Drro

l,[. 
"7aruuthl 

Drratom C.C.R., Ispra, trta1y
rrOvEtrLq,tTiUR Effect of Other Nuclel than hotonsrro

Rar',ner A. Hoffinanl Unlversity of Uppsala, Svreden
nüLne Strapes ln High-Resolutlon NIßtr.

David Aillonr TLre Univer.slty of Utah, U.S.A"
ItllldR anti Slow liotlonstr.

Ada.n Allerhandl University of Indianar U.S.A.
title not avaLlable

lheodore Äxenrorl, lhe Clty University ofllew York, U.S.A.
BcsH.ctcd Eotatlou ln X-nltr6ssm{1ss with N-15 labeled compounds.

ldeltrin ?. Klei:r' Unlversity of Callfornia, ü.S.A.
frSlnultaneoue Deterrlination of the Indl-cldual Iongitutli-nal Relaxatlon Tlrnes of All Llnes
ln a Hlgh Resolutlon M,fr Spectnrmrrr

Eaptu bwsonl Esso Itoduetion Reeearch Conpan;r, fexas, U.S.A.
i\rlsed llli{R in ltrethane.

ffi.ented l'loleculee
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1: D. h.rcldna,hanr The tlniversltyl Bristol, Srglandrrillgh Resorutlon speetra of sone iartlally'oriänted LloLeeuresr.

H. Spleseeke, Erratort, l.{.Du' Ispra, Italyrrcorcparatlve studles of the clientetiän ot btnanel Etllytene, Allene, and acctyreae withlrtchlorobenzene in }lenatic lr{ ;fi11ssrr.

3.P- Dai-Iey' columbia unlversity ln ttre Ütty of rrlerr york, u.s.A.
Sol-utions 1n tiquid Crysta1s.

S. I\leibre'r, 3e1t Telephone Iaboretories, lI.J. I U.S.A.
äMR ln Id.qüid Cr.wstal Solver$s.

Appllcations to Orsanl.c Cheraistnr

RoR. Fraser, Univerelty of Ottawa, Canadarrlhe E?feet of Stereochendstry on Genlnal Proton-proton Coupllng Constantsn.

J.B. I!me, University of Calqary, Cnnada
rrThe Applleation of High Resolution NLß. to the Study of ?olysu1ph1d.esr.

J.',Y" Ensleye Unlversity of Soutbanpton, tglanarrFluorlne Chemlcal Shlfts 1n Aronatle Cönporrndsr.

Claudio Costa ltleto, Inetltutö de Qu{rotca da llnlversLlade Fed,eral 4o frlo de Janelro, BrasilltrAronstlctty of Hydrogen Bondilrg Contalntng grstensn.

O. R. Gottllebl Universldade de Säo paulo
ItTLre strtreturar DeternLnation of xanthones by ilIr{R spectroscopyr.

Victor Gold, Ilblvctslt5r of Iondon Klngrs Col1ege, rrrglaad
tltle not avalLable

A.A. Bottrner-Wr Carnegle-!,le1ton llnivereity, Pa. I U.S.A.
title not avallabla

Eleetron Spln Resonance

E<ls9n Rodr{-guesl Escola de dngenbarla de säo carloe, säo ?aulo, Braalltltle not arrl-lablc
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R. Jo Gillesplel licl'laster Unlversityl Ontarior Canad.a
title not available
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title not avalIable

Recent Additional Titles

hvid ;. Iarsenl tlniversity of I'{issouri at St. Loul"s, IT.S.A.
rflffä Studies of Assoeiated fons ln Solu.tionrr.

E<hvard !. '3an, llniversity of l,{ainel U. S.A.
rrlnfl.uenee of ilectric Fie1ds on I']T;lli Speetra of Liquid Crystalsrr.

Il. ],. '"l1]-lansonr I,irunt ilolyoke Colleger I'!ass.r U.11.-,1..
.!}re ?ond -trg1e an,i )lhedral Angle Dependenee of lroton-Fluorlne Co,.p.1lng.

Xorge A. Doll{nguez, Instltuto Tecnol6glco y de Estudios Superlores'de Montelreyr Mexlco
rrldentiflcation of Steroitls and Terpenolds by M,R Spectnrm of lts Products of Catalytic
Dehldrögenation and fhcoretlcaL lnterpretatlon of the Spectrarr.

George Bensldl rnstltuto venezolano de rnvestig,aeiones clentiflcas, caraeas, venezuelarfProton Relaxation ln ilernoglobins w.ith Gu++ ""
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December ff, 1967

Dr. Bernard L. Shapiro
Stanford University
Stanford, California 94105

Deaf Dr. Shapiro:

r would l-ike to call attention to the fact that the shielding
constants for such compounds as R3M-H are anomalous, and fol-l_owthis with a guess on the cause. rt is often supposed that in
saturated mofecules the Ht NMR chemicaf shifts primarirf reflect
electron densities, with smal-l- corrections due to bond. anisotropies,electric field effects, etc. However, a consideration of publiiheO
values of chemical shifts of compounds of the above type show
that this is not true. Table I shows that the shielding constant
actually decreases consj-derably as M becomes more electibpositive.
I t^roul-d like to suggest that this must be due to a large increasein the pararnagnetic contribution to the shift caused by a decrease
in Ä8, in the second order perturbation theory average energy
approximation. This should al-so resul-t in an increase in .11a11
and indeed Jyg does lncrease dramatically--although certainly
other important effects are occurring concurrently.

Table I
t cH"

.C Jmt

SIIBJECT:
Anomal-ous shielding constants
for R3MH compounds

27
2^

Estimated from data j-n (t) on CH+, CH3CH3, CHsCHaCd3.
From M.S. thesis of B. K. Hunter, University of British
Columbia, L966.
From J. I^1. Emsley, J. Feeney, and L. H. Sutcliffe, High
Resol-ution IrIMR spectroscopy, Pergamon press, New york (1965).

Yours very truly,
D hn/f E. tu't7,hbrrut
D. E. Williams

DEW/gb

MHMR

I
.t5

CHs
CHs
CHg
CHs

(1)
(z)

())

cI3
si_2 e
gtrl 1s

Pbz 07

9.o
g. B0
9.82
9.15

B
6
5
2

12B
184

:-.744
2179

I
2
7
'z)

l)()w (,'()/(N/N(;

DOW CORNING CORPORAT]ON ' MIDLAND, MICHIGAN 4E64O ' TELEPHONE AI7 63C-AOOO
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SPACE ANO DEFENSE SYSTEMS
l orYtsror ot rAlRCfllLO CAXERA
Ar0 ttstnuxtrl c0RP0RAll0l

January 15, 1968

Dr. Bernard Shapiro
Departrnent of GhernistrY
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 rnodulation,
several cavities and a low ternperature Dewar. The rnagnet
that goes with the varian EPR is one of the 3600 series
with low irnpedence power supply. It is a 12-inch rnagnet
and we also have pole pieces for converting it'to 35 giga-
cycle s.

Anyone interested should contact rne at the above address

"ni I will be glad to discuss the iterns and prices. We'
are willing to sell the EMP separate from the EPR unlt
or as a package deal.

Sincerely yours,
o

,'L-'7

'Jarnes E. LuValle
Research Director

JELV:jr
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DEPARTMENT OF ORGANIC CHEMISTRY

THE UNIVERSITY
Addcr: ELOEMSINGEL 1O, GRONINGEN (HOLIAND)

Tol.:059O0-34841

Groningen, January 10, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, Californj-a 94305
U.S.A.

Dear Dr. Shapiro:

Hindered rot,ation in alkyl sulfonylmethylcarbamates.

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

Rtt

RSo2cHR'iicorn"'

(preliminary communication: S. van der Werf, T. Olijnsma
and J.B.F.N. Engberts, Tetrahedron Letters 19ffi, 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 lhe
alkyl groups attached to the nitrogen atom.

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

CH
3 2

CH
2 2

SO
2

cH^N-CO^CH21 z
cH^
l2'
co2cH3

N
I2 33

CH

5

5
H

2

c-co

co
2

CH
I

NH c H
2

IT III

In deuterochloroform at about 37o both compounds showed
broadening of öne of the ester alkyl signals, all other
absorptions are sharp (except the N-H in II) . Clearly, the
broadäned signals are due to the carbalkoxy group attached
to the tertiary nitrogen atom. This is in accord.rnce with
our previous note, that an arylsulfonyl grouP in the
O-poiition to the ester function is necessary for a considerable
diiference in chemical shift of the ester alkyl groups in
both rotamers of the sulfonylmethylcarbamates.
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Dr. Shapiro -2- January 10, 1968

Conbining these results with other (unpublished)
evj-dencer hr€ öonclude that the inductive eflect 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,

4M Ihrtl

S. van der !{erf T. Olijnsma J.B.F.N. Engberts(
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THE ROBERT ROBINSON LABORATORIES,
OXFORD STREET,

LIVERPOOL 7.

4th Januaryt L968.

Del:' Prof. Shi:piro,

Ihanks for your rerninder.

I recently obtained the t',io sbereolsoge1p 9f perhydrobenzo-dioxane-p
?no r anaryged their P.'rR spect ra. rhe 0ül{2cl-I20 f ragmbnt of both
isorner-" gave an Ärrf BBr nultiplet with the f ollorving ipectral parameters
( L00 ,'rH}' spectroneter I solvent:benzene) .

I

I

I

I

I

I

1

\'b J TI J,r)a

-L2.27 2 3.llg IL.66)

-L2.OL5 6.b24 3.227

Jg

3.zz-7

2,O 52

I r1\)

I I

0n the basis of the above results the cis configuratlon 1s
assi.ineo to;hre high-boiling isomer and the irans to the other.

Sincerely yours,

i:,j p, r:.rärr€rtt address is:

Y ]r-ß'' G. Gat ti

Istituto Chimica Ind.,
Politecnico,
Piaz,za L. Da Vlnci 32,
I20I33 iillAl,to, Italy. .
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THE UNIVERSITY OF GEORGIA

Depmtmerit of C hemistty

ATHENS, Gt)ORGTA 30601

Jonuory 9, 1968

Dr. B. L. Shopiro
Deportment of Chemistry
Stnford Lhiversity
Stonford, Colifornio

Deor Dr. Shopiro:

I om describing below some results which were recently obtoined ot
Mellon lnstitute o.s port of my postdoctorol studies with Dr. Bothner-By. I

hope you will occept this confribution os my subscription to the IITNMR
Newsletter.

Among the oromotic diozines, pyridozines ond pyrimidines hove been

exomined in detoil while investigotions of pyrozines hove been much more limited
in scope. ln Toble lore reported the results of o complete onolysis of tlre NMR
spectro of eight monosubstituted pyrozines. Spin-tickling experiments were
corried out on 2-chloro-ond 2-fluoropyrozine. The results from 2-chloropyrozine
dönronstrote thot Jg must be opposite in sign from J36 ond J56. lvloking the usuol

ossumption thot vicinol H-H couplings ore positiverlr2 1l't" obsolute sign of Jg
in Toble I is given os being negotive. Results from 2-fluoropyrozine estoblish the
following in relotion to signs of the vorious couplings: J36 opposite to J55, opposite
to J36, J25 opposite lo J25, ond J25 some os J24. As before, Jg is deduced to be

negotive; ond Jg ond J55, to be positive. Heteronucleor-spin-tickling cxperiments
corried out by Don Dovis estoblish the following for the H-F couplings: J25ond J2s

ore negotive, ond J25 is positive (relotive to the vincinol H-H coupling).

The effect of substituents on chemicol shifts is roughly porollel to thot in
monosubstituted benzehes.3 The effect of substituents on coupling constonts is
likewise similor to thot found fior rnonosubstituted benzenes3 ond pyridin.s.4
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Dr. B. L. Shopiro
Poge 2
Jonuory 9, 1968

The smqll ond normol volue of J56 in 2-ominopyrozine os compored with
J55 in other monosubstituted pyrozinesconfirms thot 2-ominopyrozine exists in the

oilino form. For 2-hydroxypyrozine, JS6 is lorger by 1.4 HZ thon J55 in other

monosubstituted pyrozines. Thus, lhis increose in J56 indicotes some double bond

fixotion, reflecting the existence of 2-hydroxyprozine in the omide form.

ln order to confirm the ossignments, we exomined the Cl3 sotellites of 2,3'
dideutero-pyrozine. We found J55 to be 2.49 H2 which is in Sgreement with the

monosubstiiuted pyrozines, but noi with the onolysis of the Cl3 sotellite signols of
pyrozine reported eorlier.5 W" hope to report on this discreponcy in the neor future.

Sincerely yours,

Richord H. Crx
Assistont Professor

RHC:mid

I

2

3
4
5

M.
P.

s

w.
K. 272 0e64)



TABLE I

PROTON NMR PARAMETERS OF MONOSUBSTITI.JTED PYRAZINES

iK:x)

)

Substituent Solvento
b
2

g.7g*

6.32*

3. g6*

2.57*

3 5
Jrr" J36 Jso Jze Jzs Jze

lO. zt* 1P.45*. 10. zo*

-8.17 4.72 -1.43

6

2-OH

2-NH2

2-OCH2

2-CH3

2-Cl

2-F

2-C02CH3

2-CONH2

DMSO

DMSO

DMSO

cDcl3

DMSO

DMSO

DMSO

DMSO

7.92

7.94*

8.3r

8.47

8.71

8.73

9.22

9.25

-0.05

-0.28

-0.35

-0.20

-0.40

-0.ß
-0.30

-0.0r

*

7.29

7.70

8.22

8.38

8.60

8.70

8.93

8.90

7.40

7.90

8.22

8.45

8.46

8.42

8.86

8.76

r.34

1.54

r.39

r.4t)

l.€
r.33

1.49

0.51

3.91

2.77

2.86

2.56

2.61

2.67

2.'43

2.49

993

7
8.

g0*
2g*

o 
OMSO = Dimethylsulfoxide.

',n ,* öwnfield from internol tetromethylsilone.

"lnHr. - \

J
1
(^)
I

(tl

* 
Shift or coupting constont of methyl protons of the given numbered position.
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January 12, f968

lJr ts L Shaplro
Department of Chemistry
Stanford University
Stanford, Carifornia 94395

Dear Dr Shapiro:

Molecular Structure of Trl--substituted 0Ieflns by N!48

PIease credit this contrlbutlon to the account ofDrHYChen a

llle have been interested recently ln trylng to determine the cls,
trans structure of some tri-substltuted oleflns by NMR. This
problcm arises from the fact that there is disagreement ln the
namlng of the compounds. With only one exceptlon (I) the reported
literature'ls in agreement on the namlng of the followlng cis, trans
isomer pairs; 3-methyl-2-pentene, 3r4-dlmethyl-2-pentene, 3-methyl-2-
hexene, Lmethyl-Lhexenc. The API (American Petroleun Instltute
Project #44) has rcvlscd its namlng of the ftrst two isomer pairt,
but the latter two isomer palrs remain unchanged desplte the cvidencc
1n thc literaturc.

Greenlce and Wifey (2) suggested that nono-olcfins of the 3-mettryl-2-
alkene type be named wlth the cls isoner havlng the lower boillng potnt.
Shortly thereafter, the API changeO the nomenclaturc of the flrctüro
palre. Hivery (3) OV Gas Chromatography and Hlgglns et aI. (il) by
synthetlc means suggested ln addltion to thc corrected isomers that thc
latter two palrs bc changed. Runmlns (r) uslng IR bcrieves the API namlng
should bc left the way it was originally, but his llne of reasoning ls
open to questlon (conparc this artlcle to the one by Crreenlec and lfllcy).

Lt prcscnt the latter two isoner palre are stlll not changcd whlcli
lead ue to take a look at thesc compounds to see lf ilm could clarlfy
the problern. f,e have found a clefinitc relatlonshtp among thcec con-
pounds. Fron the chenical shlf t data, both the ( -C112 and c, -Clg
groups havc I cis ) E trans relatlve to TtS whlch follows the samc

iattcrn as polyisoprc'nc (5). Alro the ecparatlon of thc c{tb ctoublct
is greatcr io"'the cls tsomers than thc trao. lsomers. Thc naming of
thesc corpounds is based on the aetrnptlon that the nomenclaturc of
the latter two liolncr palrs io reverscd ln agrcement wlth our rtrultr
and the rcsults found rn the llteraturc. The olcfinlc pcaks havc
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6 cls ( 6 trans with the exception of the 3-methyl-2-hexene. This
does not change our argLünent srnce the spectra and structure of the cis,
trans lsomers are rdentical to 3-methyl-2-pentene wi.th the exception
of an aclditiona L CH2 group. Arl the ätefintc peaks are well resolved
for the cis compounäs but not so for the trans compounds. This is due
to the greater trans (JH-C.H") coupllng across the olefinic bond" Thearticle by stchring and Barfz (6) has lnvestigated numerous Dono-
olefins by NMR and should serve as excellent background material. A
cletailed analysis of these and other related compounds wiII be forth-
coming ln the near future.

Sincere).y yours,

,ü*/ (.

Spec tros copy Depar tment
RESEARCH UIVISION

Davici K Ravage
bj L/ L2/6o

Re ferences:

F
K

R

G

H

F

( r)
(2)
(3)
(1)
(5)
(6)

H A Rummens, Rec Trav Chim, % f003 (1965).
W Greenlee and V G Wlrey, JEg Chem, 27.2304 (1962\:

A Hlvery, Anal Chem, 3$ r92r (1963).
M U Hlgglns, B Saville, and M ts Evans, J Chem Soc, 7O2,
Y t:hen, Anal Chem, 9! 1793 (1963).
C Stehllng and K W Bartz, Anal Chem, 38, L467 (f966).

( rtos).
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DIVISION DE CHIMIE PURE

RESEARCH

NATIONAL RESEARCH COUNCIL OF CANADA
CONSEIL NATIONAL DE RECHERCHES DU CANADA

CABLE ADDRESS

ADRESSE T€LEGRAPHIQUE

PLEASE eUOTE FtLE No.
NO OE OOSSIER A RAPPELER

OTTAWA 7.

January 15th, 1968Prof . B.L. Shaplro
Departmenb of Chernls
Stanford Unlversity
Stanford, Callfornla
rPartlal-saturatlonr uslng Nucrear Magnetlc Double Resonance

Dear Barry,

To conflrm the rer-aülve slgns of the .H - t"F coupllng_constants 1n the gauche (s)_ano trans (t) i"or"", oi !,r,zrztetrabromofluoroethane (TBFE). we' performed a double-resonanceexperlment based on the fact 'that the tlme taken for anlnternat rotatlon through whlch the molecule can convertltself from one .1somer1c form to another 1s much smaller thanfhe l1fe-tlmes (T1 and rz ) of the nuclear spln-states. Thus,th: nuclear spln-sba.tes are conserved durlng lnternal rotatlonand lf the transltlon oF-+aa 1n one lsomer 1s lrradlated byapplylng a radlofrequency-fleld (Ha) of an approprla.tefrequency (ur), then the same rransitron of the other lgomerwouLd be affected. By worklng at a temperature at whlch therate of lnterconverslon ls sLow enough io allow the ou"""v"t1o"of 1nd1v1dual 1lnes from dlfferent lJomers but fast enoughso that durlng the l1fe-t1me of one rotamerlc-state populatlonchanges between the spln-states due to relaxatton arä small,one can achleve 'partlal-saturatlonr as shown 1n the flgure.The upper trace (a ) shows the norrnal 56.++5 wrr--tör,-"pectrumof TBFE at -85'c rer.atlve to cF0ls. ih" tio rine"- "t7926 and 7950 Hz are due ro rhe t lsomer ii;.fiFT":;;.o,Hz)wh1le the unresolved doublet at 2797 Hz rstaü" fo tne g lsomer.when a double resonance f1e1d ( t t, H2 -j Hz) r" 
"ppired so

Zrthat 1ts frequency vz eolncides wlth one of the tra.nsltlonsdue to the t lsomer, saturatlon of one of the transltlons oflhe g lsomer ls achleved allowlng observatlon of the llne-shape of the other. Trace (b) ls obtained wlth vz = tg|to Hz

try

94705
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2.

and ( c ) wlth vz = 7926 tLz. The6le
wlth the agq,lgnments 1n whlch Jl
"no er;" .fF : r.7 Hz. ' s

sul-t
and F6t

re compatlble onlY
have the same slgn

/9 d,M*
H.J. Bernsteln

q

G. Gov1l

777 2

I

3926
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Dr.llernard L. ShaPiro
Department of Chernistr5'
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INSIITUISDIREKTC(
PROF. DR, R MECKF

Neue Rul-Nr. 31391

TE LE FO N 07 tl +#++

78 FREIBURG I, BR
Fa.xtR5lsÄssi.r

1(1 . ,I,rnu ar 195ti

ri,t. rr -\n afr . a

Protonenreson;rnzspel.:troskoplsche untersuchungen an ,\mi qr,rplrosphinen

Sehr geehrter Iterr I)r.Shapiro,

tvi r sytr.theiisierten eine lleihe von substituierten itminophosphinen trnd

tuntcrsuchten dje 'lemperattrrabhängigl<eit der Protonenresonanzen im Bereich

;lvischcn rl,lOoC rrnd -lOOoC:

2
.\Lkylgrtppen
iso-Propyl,

z.B. CHr, C211b,
1

l)
"1

,t3

tt3

^t = n'] 
* = rint * "r-) 
s 4

.r-l).)''t-"z!
t't / t1z 

.l

'i--P
\,,

'ztII
2

Cllr-Phenv1.

4
Cl orier Phenyl.

u;rrl 2',','rlr rlic

a)

b)

vier F:ill.e:

c)

(l)i'. 'R:l/ 4

i)ic irrteressantestc Verbj n<lung rvar: d.rs l,lethylbenzylaminochlorphenylptrosphin:

,c C1

)i ---P
Ilr1-Cl1,: Ph

Bei clieser Verbindung l<onnten rvir zwischen zwei verschiedenen kinetischen
Prozessen unterschierllicher Geschwj ndigkeit unterscheiden :

1) l-tern langsarrnen Cl-,irrstausch (T. = T.Q + SOoC). B€i diesem Prozess kehrt sich
clic Konfiguration an Plrosphor um.

2) Der schnelLen llotation um dic N - P - Bindung oder die Inversi.on am Stickstoff
('r. = T"t -sooc).
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Der Chloraustausch rvurde mit Hilfe der PR-SignaIe der Cllr-Gruppe (AB-TeiI

eines ABX-spektrums; )( = Phosphor)' nachgewiesen: Bei ttOfr""." Temperatur

(t ) +aOoC) werden die be j.den lvlethylenprotbnen äquivalent (A2x-Spektmm).

Die Austauschgeschwindigkeit k dieses hozesses ist stark vom Lösungsnittel

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

Bei tiefen Temperaturen {t (-SOoC) wlrd der zweite oben genannte kinetlsche

Prozess filr die PR-Spektroskopie eingefroren. Das Tieftemperaturspektrum zelgt

di.e Signale zweier energetisch verschiedener Konformationen.
'Es ist anzunehrnen, dass es sich bei dem zrveiten Prozess um eine Rotation um

die N - P-Bindung handett und nicht um eine N-Inversion, denn bei den i\mino-

phosphinen mit zwei gleichen Substituenterr am Phosphor (R3 = R4) waren die

beiden lvlethylenprotonen der Benzylgrupfre bis -llooC äquivalent.

Eine ausführliche Prrblikation mit Spektren wird im Laufe der nächsten Iüonate

in der Zeitschrift f. Naturforschrtng TeiI b erscheinen.

Iült freundlichen Grüßen

\--
il ipüot'tt1 ET

(II.Friebolin) (D. Imbery)
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iierrn
Professor Dr. Bernard L. Shapiro

r,':partment of Chemistry
.illinois Institute of technology

Jrtr cAGOrILL.60616

33 BRAUN9CHWEIG
SCHLEINITZSTRAS SE

Tcl. Hoöröulc lral
Dwdrw.hl lnittlut { Z6 22 25
Voil.hl OS 31

17. November 1967

r. S. A

.:ehr eeehrter Herr Professor Shapiro !

Konstitutionszuord-nuns d,reier isomerer meso-substi-

tui-erter Porohind.erivate

Durch d-irekte Acetoxylierung d-es Octaäthyl-gemini-porphyrin-mono-

ketons ] mit iileitetraacetat in ei-nem inerten Lösungsmittef wur-

clen drei isomere Reaktionsprod.ukte erhalten , deren Konstitution

aufgrund ihrer Kernresonanzspektren aufgeklärt wurde.

q A q

o
Pb(A cO)a

A
oco cH3

o

A

-

A

t
A

?=

-2)

ß

A

A

?=E (o %) i ?_=9_ Q e6)

einer Intensität t

I ß

AT

1

A

4(%);
!! ppm rnit

I A

H

NH N

Das scharfe Singulett bei- 2)88
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die drei v{asserstoffatomen entspricht , wj-rd. d.er cHr-Gruppe des
Aöetylrestes zugeord"net. l)a nur d.rei l"lethinwasserstoffatomsignale
vorhand.en sind , muß sich die Acetoxygruppe in e^iner meso-stellung
befinden. Das bei den d.rei rsomeren auftretend.e signar um gr1 ppm

wird wie bej- 1 ') dem d-en geminalen Athylgruppen benachbarten
Ivlethinwasserstoffatom zugeord-net. -Es ist al_so in keinem Fal_1

substitution an dieser meso-stelrung eingetreten.

Auffallend ist d.ie Aufspaltung der Ivlethylen- und Methyl-ljignale d.er
ggminaren Atnytgruppen , die nur bei d.en rsoneren ?-4 una ?-E vor-
kommt. Bei diesen muß der Acetylrest senkrecht zur Irlolekülebene
stehen.r so daß dad.urch die beid.en sich oberhalb und unterhalb d.er-
selben befindlichen geminalen Atfrytgruppen nicht mehr äquivalent
sind. Eine ö-ständige Acetoxygruppe kann jed-och - wie I'lo1ekühnodell-e

zeigen - hJegen der geringeren Raumbeanspruchung d.er peripheren Keto-
gruppe durch die lt{olekül-ebene durchschwlngen. Dadurch wird d.ie er-
wähnte Dissymmetrie aufgehoben. Dem rsomeren ?_c , d"essen spektrum
keine Aufspaltung der geminalen Ätfrylgruppensignale zeigt, kommt d.em-

gemäß die Konstitutionsformel mit der ö-ständigen Acetoxygruppe zt).

Zuord.nungstabelle der Signale

ö-r,ierte in
cr-H

S

1 9,11

CDCIr-Lösung

ms-H CH

s

(o,o5

CO per. -
,M

cHl gemCH

T

o r47
or41
or4
o r47
orVS

BemCHt

a

2176
2r72
2171
2 169
2r7o

m) Varian HA-1OO

t
S

per. -CHZ-
M

t

9 11,

8,96*

9 rO,

,95
'87
'89

:77,
,79
q78

,92
'68

9
9
9

9
9

9
9

9
9

4,19-1r81 2 ,76 1 ,98-1 ,77 O 14+

2A

2B

2C

2rB9 4116-) r)B

2r88 4r1t-tr41

r 2199 4t11-7r81

1196-1,,71

1r9+-1168

1r9r-1r75

S=Singulett, T=Triplett
M=Mu1tip1ett.

t(JH_H= 4 Hz) t Q=Quartett (JH_H= 4 Hz)
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l'ür d"ie beid-en Isomeren ?_A una 2_B kommen also d.ie ß- und. "1-meso-

substituierten Konstitutionsformeln in Frage. Die Zuordnung war mit

riiLfe d.es Kernresonanzspektrums 2) des meso-Acetoxy-octaätnylporphins

a1s lteferenzsubstanz mög]ich. Das IntensitätsverhäItnis (221) der

beid-en d-en I'lethinwasserstoffatomen entsprechend-en'Jignale erlaubt,
sie d"en ß- und ö-ständigen dasserstoffatomen bzw. d"en .1-ständ.igen

.Vasserstoffatom zuzuordnen. Beid.e Sienale sind- in Bezug auf d"as vom

Cctaäthylporphin entsprechend.e Signal zu höheren Feldstärken ver-

schob'en , und zwar ist diese Verschiebung für d,as der Acetoxygruppe

gegenüberstehende Iriethlnwe.sserstoffatom-lSignal größer (Orlo ppm) al-s

für r1as d.en ß- und 6-ständ-igen lvlethinwasserstoffatomen entsprechend,e

ijienal (O, t+ ppm) .

Durch Vergleich d.er Kernresonanzspektren der d,rei isomeren Reaktions-

produkte mit. d"em von ] im Bereich d-er Methinwasserstoffatomsignale

kann man feststellen, d-aß auch hier d-as jeweils in d.er Tabelle mit

einem * qekennzeichnete Signal stärker zu höheren tr'el-dstärken ver-

schoben ist als dj-e zwei anderen. In Analogie zu dem meso-Acetoxy-

octaäthylporphi-n wird. rJ.ieses Signal jeweils d.em d.er Acetoxygruppe

rre$enüberliegend,en I\4ethinbrasserstoffatom zugeord.net, so d"aß beim

Isorneren ?_A d,ie Acetoxygruppe ß-ständ.1g , beim Isomeren 2-B 1-stän-

rliq und beim Isorneren ?=9 - wie bereits erwähnt - ö-ständ-i-g sein muß.

uas bei d.er nied.rigsten I'eld.stärke (919, ppm) li-egend,e Signal bei 1

sollte claher rückschließend dem 1-ständigen Methinwasserstoffatom zu-

zuordnen sein.

lvlit vorzüglicher Hochachtung

rhr äZ*/ n-e-/
1) R.tsonnet , D.Dolphin , A.!{.Johnson , D.Oldfield qnd G.F.Stephen-

son Proc. Chem. Soc. 19O+ , )71.

2) J.H. Fuhrhop , Dissertation Braunschweig | 1966.
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'i;ii: heben in cl.er: l-r-.tztgp J-,,1.:cr.rR untr,r rnclerem nlclr':ei'ct1 ,iiesucht,
den : uf'.'rrnd bei rl er i1e),.trenbe.:rechnu-nii nrii;1ich.:;t zu rrerrln.qernt
da Uns ltur ein lilelner. rrrrd. relr_,tiV l-i_:rr{.S:,ljer t'Fcr._enrUtOnät
(4000 iiireichelpl" tze) n ri:: Iie:: "..ir-'uli::.' stelr.t. '.,r lrel '.vurd.e 1n einem von
l:r:noId. /1 , 2/ ,,6,,,chi:ff enen 11.ec'!renprogremm cllrs rl-ort vcr\'i end ete
Iter;,t1.;rr6verf,:ir.::en rrcn .lleili; unti :iua.l-en (nS) ciulch clas \ron
Cristel-Iano ulnci tso Lhner-B;' (Cn) ersetit und ver,'"leichencie llnier-
suclrnn;:in cl.urcii:'ef i-.hrt. $s neiS;t sich, da;3 beicj e \rc'::jlah-':r'n be-
zii;:1ici-r. l,littelun,l der ,!'re,*Lrenzmellf ehl-cr Ltnd :lnf orr:l erungen ern dle
-itr:rt,-.aranetcr ,:l.eicbiiertii: sind. Ci.; ben,-.'tig:t in F.;-[.1en tnit tneh.r aLs
u:'c.i n:chtäcrul'r,:;lentcn ijirläs ',renii:r:r' zuzuordnencle li nien (','Zn(n+1)
st. tt 2n-1) und konverr;ir;rt be1 ,:,D-- unci .:.':C-S;'sterten stir.rlle'r a1s Rli.
ItS hat den Vorza[t cles geringeren Speicirerl-rlatzbede.rfea u.nC d.er
kiirzeren Reohcnzeit (grolr gerechnet et'iii-j'. ein Viertel im Verglelch
zu Cts bellr r/ey,,;encletsil iteolir:nautoi,u.ien ZRli-1).,Dadurrch t';1rd dle lang-
samere I[onvrr.'errz rnc]rr als c,usEe.''llchen.

D er 2liiir-1 besi-tzt eine i.r;sch:Lnen.:"ebunclene ,lef ehlsversch.li-i:;selung t
so d.aß c].1c Rechenpro-'rai,tme n.'cht :lliir ancLere -liu.tonaten verwenclbar
.r; i.nd .

:i t freundlichen Grilßen

/ 1 / t?nold ,Ii. ,
/ ?-/ !,rncld ,I{. ,

Br

/.nn.P!-.;'S . LpZ. 1B , 138
Dlplornärbeit , r-,efiäLg 196

hoW
i lotl
1 e66)\
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Dear Barry:

Though our naJor effort at the nonent 1s devoted to nnr studies on fruorine-labelled surfactants, rrerre still follovlng wlth lnterest nev d.evelopnentsrelate& to

and would llke to t g Zllrcherrsdlscussion in Progress in nnr Spectr-scopy, ,ioi. e, p. Zt+S_Zi6:: 
-

Zrbcherrs viev, which ItIl not restate ln detail, is that anomalles ]lke theupfleld shlfts tn hexa\rdronesltylene (see IIT NMR #g3, p, a) arise from solvent_solute lnteractlons. They shourd then disappear in the gaseous state; however,obtalnlng the requlred gaseous-state specträ-nay be rather dlfficult, an6 wehavenrt tried lt yet.

ft has been noted severgl tlnee (Evans, J. Chern. Soc. g?? (fg5O); Bovey andYanarl, Nature_l.85' 10\2 (1950); M. Laskowski, pereonal comunicatton)"ti"t rlgnmr spectra and W spectra ln fluorocerbon solväntg resemble gaseous_state spectramtrch nore than spectra ln other organic solvents. It therefore seened likefythat tf the proton shlft anonalles do lndeed reflect solute-solvent lnteractions,they ought at least to be red,uced in nagnltud,e nhen the solvent is changed, fronhydrocarbon to fluorocarbon.

4 snnple of uesitylene nae hydrogenated (Adarns catalyst) ana cyclohexanervaa
add'ed to the leoneric 1,315 trlnethylcyclohexanes rithout separatlng the cls fronthe tTans: A-50 spectra ltere run.on tüe resulting mlxture, neat anä;;-"-7 "--
solutlon ln a fruorocarbon "Fc-?5" obtalned fron 3M Corpany. In the hydrocarbonnlxture high-flerd slgnala rere found as erpected (see ö. it. Hughes, M. s. Thesls.Purdue untversitv, 195b; also segre and-Musher, JAcs b, lo6 tröerli, irr.-t"ä-;;;;pronlnent peake ryins at +53.7 and +63.6 Hz fron the cyclohexane resonance.rn FC-75 the apcctrun ie vlrtuatry identlcal, the shlfts being no,r iitr.g-""a+65.3, all rO.3 Hz.

P u n D u E U ru lv E R s try
OEPARTMENT OF CHEMISTRY

LAFAYETTE INDIANA 479O7

January 19, 1958

Dr. Bernarti L. Shepiro
Depertnent of Chenistry
Stanford University
Stanford, Californla 9\305

Thls result, together wlth our previoua finding (.r. cnen. phys. 37, LITI (rg6e))that the spectra are easentlally unaffected by solvent changes wilen CS2, benzene,
CH 3I antt Tl'{S are used, aeeBa to lndlcate rather strongly ttrat ttreee anonaloueshlfts do not rcfLect a solvent effect. Thls 1g aleo suggegted by the fact thetln the trlnettrylcyclohexanes the adJacent nethyl groups affect the arlel andequatorlat rlng protons so älfferently, ae potntcä out ln ry earller letter.
f wlsh I could offer a convlncing alternatlve explanetlon; as they say ln thel{orld of Sports, Maybe Next yeart fflth beat regärde.

Sincerely,

[orbert
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TELEPHO]YE 955.5000
AREA CODE 3O1

D E PÄ RT;II E h 7' O T- PH I'S I O LO G I CA L C H E iI I S T R 1'

Jonuory 25, 196f,

Dr. B. L. Shopiro
Deportment of Chemistry
ftonford University
Stonford, Colifornio 94305

Short Title: Substrqte-induced Conformotionol Chonge
of o Protein.

Deor Borry,

ln our continuing studies on the conformqtionql vqriotions of proteins of the
chymotrypsinogen fomily we hove observed whot oppeors to be o cose of o rqther
lorge substrote induced conformotionol chonge for dimethionine sulfoxide chymotrypsin.
This derivqtive is obout 4V/o more unfolded in its notive stofe thon is chymotrypsin
ond its NlvlR spectrum in the oliphotic methyl region is morkedly shorper thon thot of
chymotrypsin. (See Hollis et ol., P.N.A,S,, 58, 758 (1967).) ln the cose of fhe'
d ipheny I corbo my I deri vo ti vloTdi meth ioni ne suTTöx i de chymotrypsi n the NM!
spectrum reverts to on oppeoronce neorly identicql to thot of notive chymotrypsin.
The diphenylcorbomyl derivqtive seems to be similor to the ocyl intermediote of the
enzymic reoction (Erlonger ond Cohen, J.A.C.S.,85,348 (1963)). We believe
thot this chonge results from o refolding induced byTEä binding of the inhibitor,
thus undoing the conforrnqtion chonge resulting from oxidotion of Met 180. Further
detoils will be given in q forthcoming poper.

Sincerely,

(i'u" &,-H"U;
fonen

d
Bil

f;,).t"**-

DPH:pog

Rodney L Donqld P. Hollis
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ILLII\TOTS TI\rSTTETJTE OF
cHtcAGO,60616

TECIiINTOLOG}Y

OEPARTMENT OF CHEMISTRY
,Ianuary 22, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford Universitv
Stanford, California 94j05

Dear Barry:

Renoval of an Impurity in TI,IS

In the course of a studi' of phenyltrimethvlammonium chemical shifts,
t{e noted the presence of smal. 1 traces of an inpurlty in stock TIvlS. For
neat ri\'ls, snurious signals appeared in the nmr as a sinqlet at ö ca. 2.0s ppm

(as determined frorn the lower l3C ,id"lrand of TI,IS), ancl in the IR at ca.
1720 cn-I. Fron IR and nmr evidence, the impurity is thouqht to be acetone.
The presence of this impuritv in two bottles of Tlr{S from one supplier and

the fact that one of these was freshr.y opened by another research qroun

suggests that the contarnination was not our work.

on standins over type r3X molecular sieves far=?-4 hours , th; T\,ts lost
the spurious siqnals, as the ,,beforerf and ,,a_fter,, spectra indicate. Type 4A

sieves were inefficient, i.e. they seemed to decrease the concentration of
inrpurity only s1ight1v. One further note: Dr. )1. ohnishi of professor K. D.

Kopplers qrouD at I.I.T. removed this impurity by washins the Tr4S r.yith water.

Sincere 1y,

,Lx? \r,!,4,sJ
Garv I{. lVi ley --+-

f"tl"'*, )
Sidnev I. Miller
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UNIVERSITY OF CALIFORNIA, IRVINE

BERKELEY . DAVIS . IRIrATE . Los ANGFI Fs . RTVERSIDE . sAN DIEco . sAN ERÄNcIsco SANTA BARDARA . SANTÄ CRI-'Z

DEPANT}IENT OF CIIE\IISTRY IRVINE,CALIFORNIA 92664

January 22, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanfor-d, 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 CDCIs at normal
probe temperature showed the ylid proton to be a broad singlet (v, = 7 cps)
centered at 3.9 ppm. O

o
-cH,

I H

Temperature studies over the range -400 to +?5o 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 -40o, the ylid resonand
sharpened to v1 ^, 4 cps, ö = 4. 15 ppm. With increasing temperature, the
signal moved progressively upfield and became progressively broader. At
+75o, the line width, vtr , 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_ot slable sulfonium ylids
have been observed by several groups of workersl, 2,3, ild, 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

oo3
(CHs)zSCHCCoTIs

n

(CHs )z S CH C OCHg

ilI

oo B
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Dr. Shapiro -2- January 23, 1968

about the enolate C-C bond.2'3 This explanation cannot aöcount 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, howöver, 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; = 1 cps. As
expected, addition of trace amounts of water to a solution ol 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
Itr may well be observable but cannot be evaluated reliably from the line-shape
of the methine resonance

Sincerely yours,

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

B. M. Trost, J. Am. Chem. Soc. gg, 138 (196?).

J. Casanova, Jr., and D. A. Rutolo, Jr. , Chem. Communications
(23) 1224 (1e6?).

Marjorie c. caserio 'lf:,t,* ,l 9* ,

Stephen H. Smallcombe 'Ebü >h"4'ur-t""'-

Robert Holland 
- 
-ü-*'ll.,4W'flRichard Fish Q/^--( 

"{ VI-A
MCClmp

I

2

3
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NORTHIü(/ESTERN UNIVERSITY
EVANSTON, ILLINOIS 6020I

DEPARTMENT OF CHEMISTRY

I

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
inversiorrs 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 1966,1 ,2
described the inversion properties of diphosphines. ffe report in
this letter the first kinetic measur,ements of inversion about o>rygen
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

+

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 -?0o. The Baeyer-strained ethylene oxide system (tr, R =CH3,
CzHs, i-CsH7 ), however, produces the expected Aa - AA'BB' tränsition
with a Ts n€&r -40o and an Ea 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 (m), which

-\R A7R ./^\ r: Z-o;-Rr

II

As--cH,

cQ.or-ct Ht CHr-.- .- CaHs .
As

I.>
III-meso

'l'

A

ITI-dI

S

'c, H,
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Dr. Bernard L. Shapiro
Page Two
January 24, 1968

can exist in dI and meso modifications. The barrier was expected
to be lower ifr-Itr thE-fi monoarsines because of enhanced Pr,-dn
bonding and phenyl conjugation in the transition state. The nmr
spectrüm of trI cbntain-s [wo methyl peaks of unequal intensity due
tö ttre distinct diastereoisomers. The coalescencq of these peaks
into a single sharp resonance above200o (Tc -' -180",- Ea.- 23kcall
mote) indicates a rapid interconversion of the dl and meso forms
through inversion a6out arsenic

Sincerely yours,

/*

V^!.
JBL /kc

J. B. Lambert and D.
N9J1 , 26 (1e66).

J. B. Lambert and D.
88, 3669 (1966).

Dale H. J on

IIT NMR Newsletter,

d. A*. Chem. Soc.,

I

2.

c.

c.

Mueller,

MuelIer,



II3-34 THE QUEEN'S UNIVERSITY OF BELFAST

.l .' " . ;.lo :.,:".'n-.__v:

SCHOOL OF PI{YSICS AND
APPLIED MATIIEMATICS

DEPARTMENT OF
APPLIED MATHEMATICS

'o,
v.L 2 nt! l,L j ,

i'i i iji,
l.:r l :'. n
V- j. r v._ j. | _Li:.'Oä,;I i 5

f'oo tno +, I's

BELFAST 7

N. IRELAND

TErnpgoxs: 301 t I
Exn. 344

),1 Jrtn'L ß

l--^:r t-, _,__,v r . -.:Jr

.f C..:: '; :r'.:o:r n.1::,j l'-'.'e ^ .o, .r.1 r....1i,cecL ". ,,,.,n'L." .f j-srirr rrroto,rs'.-.::tr.^-^vL:r.1']-:ir:ta1_l_ic ..rr,.,rourrÄ". Tl:e ,rr"ul t;. -,1.: eon.L.:.inec1 i4 ir;y

;:::;.i-,:t...ll:, - ::.''. tiic'ir;o're t'ooks I'nc1 rlticr,,, h:.vc l:',r,r ',rlittun,- , .!. v-..... _ : !..: ;:';eci':L ::ecti_o:rs ?]t ]_!:ri" s;,,.st,::::,: , r,*lJ_ci: dö ,,;t inci.uC.e-; 'r 4'ti. Tire oniy co.r:clusici: th.qt r-a:n witlir to accent is that the'rrthors r,'ere nof. ,r;,,.,',.ie,1f oir.r r,:ork r hop;-il:t i",,'rräi"tii"oro".^ eecrlt tlte fo11-or';i;i, ''s '' subscriotion, b.j-r'r,,., l] 
"crr':il"s ticl of or:r rcsr.ilts.

Scrrr of thc :;rstet.ts .,y(:, Looked at h-t r.l-: e".-,j, heen stuCied, sonc irnvel- '-' ,-'"gi't.c on rftir;c hrü eonpleteir. our. re;r.surc;nents ^.'i otr_iers have,'r',o':rentl-! r.Jtu ;ct bt:r: :n..:lysed.. f :, ,:lost e.t.s3s o'i ,....tr is belicved. toT r' 'oi'' rccu:'^te trl^ n ih"t "i-i'ercli. i,i th,:; rit,,.r-,tur. ,f.r..ql ,.,""o",iirgly, wer':i " t: rlrort "1r c'rr .l-r-;nir: lati ilid.:scri;,rinrtcry i.i1 .r;hr: t:ibie thatlcl -'i o:'3

o:l

In 1.^e intr:::,-st cf ,l:.e,ri.ty i,re cic not rel,,,-.. t2 il-, l ctr._ -r-ist ol rr.,fc;1o n.cviou; :';.;rk (rherc ä-;ulic-r 1e) o,-,- ii.or" 
"or,.,,oor.r,r, r hoper ' tl-c i,'o:'r:':r"; c -rr-iccrned ;;il1 c;tcuse this c;ll.il;siori.

1. it^vr:n S. D,_._n;z-1ul: -ncl f .2-' je"n 3r"'l-cy, Ph.D ?hesis. :rd versit.r' of To:cnto, I'ni,rersities nicro_tilns |. -:loli (r;6i)

r'-
t\-.""

:.: Irr. t'erro:.s in the d rs arrd,T's r.rn e fro_, lO.Of to tC..*.
\, 

= ,/ 
i) ''e thlnl< ,r-.11. .rlrrroi: lcr ;upi:Lyii-. comror_rncLs inrl.,/- \._ i;i "il:"ä,iä:;;i" il.,#;":i;-*".r:ili;;;;" ;-""u. 

:-?b 
:jl"r:::" , in cci 1,i i,:i-"r,itä,n"ru,!, f,*,,u., onry;

;".'tet obscurcd, pb2"7':;t"iii;l; ff,;r'f;;i r::i::'J"i"-:1""1il"]i:iu"'*"'
p^ r^ ;,,:tor er1-o:.s --'c lrrge; vii) sin,_i.,, i.,räacl lin a, Jr " of lrirrua Uyei:tr":iolaiio' lrrr:.: th: other cl:loro coi:pounds . -----' " u vvuarr!
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Table of vinYl-proton IiItR

fielci of

tlata at 6o Lttlz in Hz to 1ow

T ltl S (i,it)

Conpound notes

i__L}

v

vl_

v1

vr_].

f,r*

300.1
y6,2
14r.0

tl+5.1

345,0

292,2

146.L

142.9

354.0

1r5.0

337.7

ll{r.0
345.r

fu7.8
3t+7.8

150.6

161.2

351+.L

361.2

177.5
335.6

5t S" Jabt Jo.s' 'Jbc

c"t+
3i Vir,-
Ge Vi-r,

Sn Vi4
Pb vi,+

305.0

163.t+

36r.8

372.6

381.5

52.2,0

377.6

174.2

585.3

392.8

lfl.8
155.9

359.L

167.5

366.6

360.1+

368.7

165.2

367.o

177.5
357,5

1l+9.o

357.t
172.7

1Bt.t
l+19.1

410.0

399.t
198.4

\a1+.5

t$6.6

366.7

367.L

366.1+

387.r

3n.3

t68.1+

tn.5
383.1

372.5

177.5
31'1.6

2.0

t.6r
3.07

t.r4
2.02

L.l-5

3.59
2.\n

1.08
1.87

3.75

1.82

3.6r
3.69

t.6g

2.89

2.88

t.r7
2.52

18.5

20.40

20.o7

20.69

L9.57

u.00
20.2t
L9.87

20.55

19.82

20.r8
20.48

20.47

20.10

20.38

20.28
-n.63

20.11

20.1+9

20.l+
aD,o'1

8.75

r.4.58

r3.45
]-3.78

L2,L7

l-v

10.4J

l-l+.58

j.3.76

11.54

si vi
^ ^ lt:
'.-c v -L

Sn Vi

fr3
i,3
6-

,)

ß3

fi.
l{a

d 17 -l
v V.J-

Pb Vi

lsivi
TI.95
L4.TL

14.89

r4.69
l.t+.59

r4.6t

15.o5

14.00

14.58

14.90

It+.9
,3.32-

I,le* Si YiZ
l,{e Si Vi,
fi" si. vi,
fi si vi.,

i;,e, CL si Vi
t,le C2-,, Si Ti
fi, c.a si vi
g c.22 si vi
cZ- si vi
e ul/;. e

2.4
.1.93

Yours sincere\r,
o./
)0s,1-

Se/n Car':le.y

TITLE: Vinyl group Pln iata in 0rgano-metallics.
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PHYSI KALISCHES I NSTITUT
DER UNIVERSITAT BASEL
KLINOELBERGSTRASSE 82 - YEL.4it(x22

VORSTEHER: PROF. OR, P. HUBER
Prof.Dr.P.DiehI
Dr.C.L.KhetrapaI

BaseI, January 29, f96g

Prof.B.L.Shapiro
Dapartmant of Chemistry
Stanford University

5 t'a n f o r d

California 94305

u.s.A.

_ Daar Barry,
In an aarricr comnunication p hava rcportad soma of ourresurts on thc tempcraturc, concentration and spinning spesa ae_pendcnce of the NMR-spectra of orientcd ,ooi"cut"". In thc mean_time wa have bacn ablE to undcrstand the decraase of orientationes a function of apinning spead and to mrasurr at spcads up to2o Hz as warr 1s to predict'possibla spaeds of 250 Hz at 50 kilo-gauss rithout deatruction of orientatiän,
The prcsent rettar dgars rith our furthar studies on oriantedrolrculee:

(r). uc hava studiad tha spactla of pyrazina and p-banzoquinonein thc ninatic phaec of p-pr-di-n-halirriJ"r"xybcnzana from thcpoint of viaw of. studying tha gaonctry of thesg morccurce. Thaanglas batrsan the cH and the öc uonaä havc thus bacn darivad.
(2r. ua have appriad thc dircct nethod of anarysia to oriantadayetans. It turnrd out that eontrary to isoiroiic ayetame lheorientad systema of z13 and 4 nuctci rithout aymratry do notprovida anough ralationa fron lina pooitiois tä alrol.an anarysieif all the pararctcrs (shifts, indiract rnd ai,rcci-corpli;ä") arrunknorn. This situation is danonstratcd in the figura.

In ordar to stirr eorva thc probrcna, rs suggrst to includaintaneity infornation in terils of noreni 
"iritiän". T;u; ;:;.thc orisntcd two spin_ayetcn (AB) hae g uikio"ng and tro ralationefrom rins positions. Th; infinita nunbcr of solutions for a givcnlina position ie raduced to tro if thc intanaity informrtion isinctudcd in tornE of thr eacond rorrnt.-iiiriiv"ti;kii;;-ltorrabe eble to dacids which of thrre ir corrcct.

An avcn roass situation ray rrira if thc chanicalthe indirect couplings ara rgiatively enall or zcro.3-epin ayatan rithout synnatry (Alrti) ttypii.Ily acen be rhorn to hera en infinitc nurbcr ol'aorutionapoeition and inteneity ara congidcmd (Shoufd bc ancxporicnca for itarativs progmnet)
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Thg orientad
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C. u.
( c.L.

?"t vlq)Asl*I
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THE UNIVERSITY OF ROCHESTER
COLLEGE OF ARTS AND SCIENCE

RIVER CAMPUS STATION

ROCHESTER, NElr YORK 14627

DEPARTMENT oF cHEMrsrR January Z), : 968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford Unlversity
Stanford, California 94jO5

Dear Barry:
com'outer Fittine Exchange Modified AB spectra

I was interested to seel that our neighbors in Buffal-o have!9u" using an iterati-ve procedure to obtaiä ratä äata from nmrlineshapes, since we havä leen uusy-in a simi]ar area. Mrs. A.T\rrner has incorporated a Fortran iersion or tnÄ complete Alex-ander line shape equations2 for an AB system untJ.ergoing intra-molecular exchange into a generar_ non-rinear t_easi' squaresregression progra.m. This ls written in Fortran rr for a 7074computer.
The soectrum rnay be cal-culated in terms of the mean l_ifetimeiI ), !19 ähemicar_ säirt (V^;;j;"it"-"o,,,pring consliihe width in the ausence or-'öxchanse (rnl), ano a .l3ll"jt+äJi.ln"(5). our program is t"itt"r, in "u"fi-a way that we can instructthe computer to j-terate on any or all- of these paralneters, start-ing with guessed. values which yiero-ä cal-culateä- spectrum reason-ably close to the experimental spectrum. rn practice, we treat 1Ias a constant, obtaining a value from spectra determined und.erconditions of minimal eichange broad.eni-ng. .laf-"ä" also be treatedas a constant once its value has been establ-l3fiea. so far we have

J"t, Vee t?"y sirice trrere seemed to be a possibility"irrä?'iä-riärrtbe temperature dependent. our_ usual proced.ure, therefore, is tohave the computer iterate on.three paiameters. slnce an AB spectrumis symmetrical we have restri-ctea cämputation to narr the spectrum.
Although we have now successfully fitted a number of calculatedand experimental spectra of conformerä with wioeiv varying l-ifetimeswe are still not completely satisfied with orr" p"ägra.m, which needssome more work done on it to improve its efficiänc!. Tt does notwork as well as our earl-}."" p.o-g"am for the two site , zero,coupfingcase3 although both use trre iamä uäsic non-linear l-east squaresprogran' We will- probably find it necessary to tailot o""-$närarprogram to fit these specific applicatj-ons."

yours sincerely,tu
L. D. Colebrook

täls
Templeman, IITNMR ll_1-41.
Alexander, J. Chem. ph
D. Colebrook, IITNMR B

S.,v
4 -6

77, 967 (t962).
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Paris, le 30 Janvier 1968

Docteur Bernard L. SHAPIRO

Departrnent of Chemistry
Stai'rford University
STANF'ORD
CALIFORNIA 94305
(u. s. A. )

Tautom6rie de cornpos6s h6t6rocycliques

Cher Docteur Shapiro,

Dans le cadre drune 6tude g6n6rale de la tautorn6rie des compo-
s6s h6tdrocycliques, nous avons 6t6 arnen6s ä 6tudier dtabord plus sp6cia-
lernent les d6riv6s du ph6nyl-4-amino-?-thiazole et de la ph6ny1-4-imino-2-
thiazoline.

Dans le cas des d6riv6s N-alkyl6s, les cornpos6s ä structure thia-
zole se caract6risent par un ph6nyl en -4 pr6sentant une structure ä deux
rnassifs tandis que pour les thiazolines les cinq protons du groupernent ph6-
nyle donnent un signal unique. De plus, le proton en -5 de lrh6t6rocycle thia-
zole est situ6 ve.rs les charnps faibles par rapport ä celui du cycle thiazoline.

Dans le cas des d6riv6s acy16s, ctiloroacyl6s et ä la fois N-a1ky16s
et acyl6s nous retrouvons la diff6rence rem.arquable signal6e plus haut con-
cernant le groupernent ph6nyle en -4. Mais Ia position du signal du proton
en -5 delh6t6rocycle ne permet pas, contrairernent au cag des d6riv6s N-
alkyl6s, de fixer la structure thiazole ou thiazoline.

Lt6tude par R. M. N. des noyar:x benz6niques fix6s sur des lr.6t6-
rocycles a 6t6 abord6e rdcemrnent par L.G. Tensrneyer (l) qrri se r6fbre, en
outre, ä r:n m6rnoire de B. M. Lynch et Y. Y. Hung (2). Ces auteurs ont re-
marqu6, au cours de llexarnen des spectres de R.M.N. des divers cornpos6s
6tudi6s que le ph6nyle se caract6risait

l) soit par deux muttiplets nettement s6par6s dans,le cas oü lrh6t6-
rocycle et le ph6nyle sont coplanaires.
La distance entre ces deux rnultiplets perrnet une 6va1uätion approxirnative
de lreffet dranisotropie rnagn6tique de lrh6t6rocycle sur les protons en ortho
du ph6nyle.

Z) soit par un seul rnultiplet dans le cas oü la coplan6it6 est en
partie d6truite.

3) soit par un singulet dans le cas oü les deux cycles ne sont plus
coplanaires. Les protons de lrh6t6rocycle en ü par rapport au ph6nyle sont
d6plac6s vers les champs forts. Ces observations concordent parfaitement
avec les nötres.

.../



It3-

Nous pr6sentons nos r6sultats eous forme de tableau indiquant les
d6placements chimiques en p,p.rrr" (T.M.S. €D r6f6rence internel conc€rl-
tration molaire de lordre de 1./. ).

Ainsi, llexamen des signaux du sroupement ph6nvle en -4 suffit.
ä lui seul, pout fixer avec certitude la structure thiazole ou thiazoline des
compos6s 6tudi6s.

Avec nos sentiments cordiaux,

Marguerite SE , Mlle Gabrielle MARTIN

et Ren6 FREYMANN

I.-rL.G. PENSMEYER. Nlv[R_l9$er.gr 1966. no 93, 42-44.
2.- B.M. LYNCH et Y. Y. HUNG- Can. H. Chem. I964, 4?.,1605-1614
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OEPARTMEN T OF CHEMISTRY

THE UNIVERSITY OF WISCONSIN
MAOTSON 53706

PLEASE AODRESS REpLy TOr
I t 12 WEST JOHNSON STREET
MADtSON, WtSCONStN 53706

Dear Dr. Shapiro:

It is well known that when nuclear relaxation is due to dipole-dipolecoupllng among 3 or more spins, cross-terms of the type .y/'1t,,tl|.r-o""ir-i"
the ielaxation expressions. hrhile rhese rerms ";; ;ä;r.iip-u- ""äiä"iäu,it has been proven that they cag be neglected in ottly . few speclal cases,lcF. p. s. Hubbard, phys. nerl tog, l-153 (1958); ibrä. 128, 6i0 (1962)1.

r have recently concerned nyself with the A resonance of AX3 groups
-(trlgonal symnetry), a case slightLy different than that considered byHubbard. In the process, r have investlgated the conditions under whlchcross-correl-ation can be neglected. The entire treatment is rather J-engthy-lt ls available in preprLnt form and'wili- be published in .r. rrrys. chem.early this year-but the concl-usions can be tlierty stated.

Neglect{ng these terms does NoT depend on (a) the extreme narrowlng
approxlnatlon or (b) the assunption of lsotroplc re-orientation of thenolecule. (These assumptions were nade by Hubbard and in most other workln thls area.)

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

January 31, 1968

Cross-Correl-ation in
DipoLe-Dipole Re laxation

but the method used should be

Yours very truly,

Neglecting these rerns DOES. depend critically on (a) the high temper_ature approxftnarion <tItfr<<tTlFa (ü) r,igt syümerry

Brlefly 
"r.a"O: ln the speclal case considered (N(s), if the totalspin of a group of equivalent species s is . r-, f - z., then cross-correlation can be neglected if D\r,, = 

i ",t,
f

<s2(T), = t,.s2(i)>.

No other cases are worked out in detail,
useful In other cases.

M"(k*
Asslstant Professor

JHN: ges



yarlan /61 t hansen way/ palo alto/ california s€m / u. s. a . / 415 / }264000

January 31, 1968

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

Dear Barry,

One Silly Milliherrz I

Among the many experimental chal-l-enges presented by NMR, one of the most
intriguidg is the possibiLity of defeating the line broadening that arises from
iniromogeneity 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 "isochromatsr', the scrambling of these individuaL freguencies by the
non-uniform field distribution can in principle be reversed or circumvented. Ttre

trick in spin echo experiments is the refocussing effect of a 1800 pulse; double
resonance experiments which depend on intramolecular coupling mechanisms carry a

certain iurnunity to inhomogeneity broadening since the appl-ied field is very uni-
form over molecular distances.

This can be exploited to detect previously unresolvabl-e fine structure
on Nl'lR lines using many diverse double irradiation techniques2. I.le woul-d like to
describe here an adaptation of a classic experiment by BLoembergen, purcell and

?
Pound- which permits us to "look inside'r the magnet inhomogeneity broadening and

thus make sone precise frequency measurements. The idea is to saturate a very
narrow region of a sharp high resol-ution line ( or') creating a rrhot spotrt or
region of localized saturation, the remainder of the active sample vol-ume being
essentially unaffecEed. Bloembergen et al. cal-l this "burning a hole in the Liner'.
In addition to this rrprimary hole" in t.l 

"6r 
there is also a secondary hoLe in any

line obc that is regressively connected to r.b, due to the perturbation'of the
spin population on the cqunon Level b. (The progressive configuration gives rise
to a Itspikett, usualLy a very poorly defined feature e:<perimentaLly.)

UnfortunatelY a f.ine with a hole closely resembles the profile observed
in a spin tickling experiment where the coherence effect of H, produces a line
spLitting effect, and where fieLd inhomogeneity broadening is partially conpen-
satedr generating what also appears to be a very narron "holett.

1. l{e apologize to those readers fortunate enough to be outside the range of
American tobacco advertise'nents.

2. R. Freenan and Bo Gesrblom, J. Chem. phys. gr Zl44 (L961).
3. N. BLoenbergen, E. M. PurceLL and R. v. Poui?, phys. Rev. 73r 629 (1948).
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vi at
Professor B. L. Shapiro -2- January 31, 1968

Although both effects, saturation and splitting, clearLy operate together, we

believe vre can show that at the low rf level-s we usej (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 Eransition as yet, al-though this is theoretically pos-
-1+sible for a pure population effect'.

The hole burning experiment puts certain new demands on the NMR spec-

tromeEer, parEicuLarly on the stabil-ity of t,he three audiofrequency oscillators
required Eo generate sidebands for the irradiation, observing, and controL fields.
Line-broadening influences other than field inhomogeneity must be carefully ex-

cluded. Special attention was therefote given to the problems created by exces-

sive sweep rate, residual- field-frequency instabiLity, radiation damping, natural
line widths, unresolved fine structure, pov/er broadening, and instabil-ity 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. Ttre figure shows an experimen-

tal demonst.ration of this claim, rhe profile of a line oO" being recorded while

Ehe frequency used to,irradiate a regressive line trb i" varied in steps of 1 milIi-

hertz. I^Jere it not for dist,ortion due to Ehe finite s\4leep rate, .*""i centering

of the irradiation field on line u.r.O would give a perfectly centered hole in ,b",

permitting a very accurate determination of the separation oab - "b" 
bY noting

Ehe frequency of the observing field at the cencer of the hole. Sweep rat.es as

low as 15 miLLlhetEz/minute were used and the residual errors due to finite svTeep

rate cancelled by making recordings in both sweep directions. The precision of

these frequency difference measurements was estimated to be of the order j 1 milli-

her Ez.

This suggests some unusual nevr applications. An extremely weak physical

perturbation of the nuclear precession frequencies should now be detectable, and

one innnediarely thinks of isotope effects on shifts or coupling constants, very

weak molecular atignmenEs, non-linear chemicaL shielding, etc. I^Ie have been able

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

4, V. Sinivee and E. Lippmaa, Comm. Estonian Academy of Science, L, 564 (L965).



Professor B. L. Shapiro

b c

* Now at the Institute of Physics,
University of Uppsala, Sweden.

hgfdo e

-3-

Yours sincerelY,

Rdrg

January 31, 1968

HUNDREDTHS OF HERTZ

4 microgauss displaces cert,ain lines of a complex spectrum a detectable amount (2 millihettz), i'n a fashion

analogous to the Bloch-siegert shifts. rn another experiment v7e measured the transition frequencies of an

ABC spectrum to provide input data for the iterative analysis programs l'1ARrP6 and laocooNT' Both programs

gave identical calculated frequencies (when rounded off to the nearest 0.1 millihettz) , and agreed with the

experimental frequencies vrith 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. Siägertr' Phys. Rev. 57, 522 (1940)

6.J.D.SwalenandC.A.Reilly,J.Chem.Phys.}J,21(L962).
7. S. M. Casrellano and A. A. näitrner'Sy, J. Cfrern. fnys. 4!, 3863 (1964)'
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NORTHERN ILLINOIS UNIVERSITY

THE MICHAEL FARADAY LABORATORIES

DEPARTMENT OF CHEMISTRY
February 2, 1968

DEKALB, ILLINOIS 60II5

Areo Codo 815

Telephone 753- I l8'l

0r. Bernard L. Shapiro
Departrcnt of Chemistry
.Stanford University
Stanford, California 94305

HYDROCEN BONDING IN AMIDES

Dear Barry:

l,le are presently carrying out hydrogen bonding studies of N-mthylacetamlde,
N-isopropylacetamlde and N-ü-butylacetamide in carbon tetrachloride and dioxane
at varying temperatures. The measurement of chemical shifts of the nltrogen proton
plotted against mole fraction of NMA in dioxane are shown in Figure 1.

The mthod of analysis of the data to obtain K12 and K has been described.l

Kte

monomer a- dimer

fi)nomer + n-mr
K

\

-

(n + l)-nBr

Our computer program accepts estinates of K12and R, uses them with the experimental
data, and yields the sum of the squares of the devlations of the chemical shifts
from a least-squqres plot along with the chemical shift of the monorEr and of the
H-bonded proton.r I'le are currently modifying the program to allow the_computer to
vary K12 and K, and thus nnre quickly find the set whlch gives the smallest deviations.

Our goals are to find (l) tne enthalpies of self-association of the amides
(2) how these enthalples 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 monornr chemical shlft
is changed by the solYent.

I would like to acknowledge the asslstance of 1'lr. Chang Y. Chang
Isbrandt, who are now graduate students at Northern Illlnols Universi
Michigan State Universlty, respectively, with this projäct.

Sincerely yours,

aha rqr. Lester
ty and at

l*r
LLG:plk Laurine LaPlanche Graham

l. L. A. -LaPlanche, H. B. Thonpson and !il. T. Rogers, J. Phge. Ch.em., !!.1,
1482 (re6s).
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CARNEGIE.MELLON UNIVERSITY
DEPARTMENT OF CHEMISTRY . MO FIFTH AVENUE . PITTSBURGH, PA. I52I3

OFFICE OF THE CHAIRMAN

JO January 1958

. I{e hasten to send you a titLe of our own for our
recent letter (fft m'n tta, 60), as the one you devised
seems to us to be an uildarranged admonitlon. our suggestion
would be trSlr-tetry no Stynie for IAOCOON'T.

Dr. Bernard L. Shaplro
Department of Chemistry
Stanford Unlversity
Stanford, CaL1f. 9\rO,

Dear Barry:

(: l:7 t, -- l'r.
l{. L. Mock

t;^'
S. M. Castellano

t)/*-L
A. A. Bothner-By

Sincerely,

'l [rl* -
M. P. WiLliamson

P. S. Suggested tlrle for this lerter (we wonrt fall into that
trap agaln): "seriaFisu risun, seriis discuEere,,. 

-



"Uber die Bestandteile du- rlefer XfV.
von Candida utilisil "Fluorothiocdbonyl Isothiocyanate"

A. liaas and W. Klug
Asgew. chem. Intern. Ed. Engt' .6J gt+o (tg6t)

"substituent xffects of p-Trirnethylsilyl Groups in Bls-J
-T;;trki"-, 

and Hexa.his- (trimelihylsilyl) -p-xylenes"
H. lock and H.A.lt
Äe"". c;"*. intern. rd. Engl' 6, 9\2 (t967)

"linea Relation betveen Chemical-shifts of the 3IP

"ää"ä-*"""-""u Hamett Constants"

A. schmiqpeLer anc h'llecl:sl 
. g, 9\i 1L967)Angev. Chen' fntern' i!o' !

"Ring contraci:ion on oxidation of Phenyl-substituted
Resorcino].s"

H.-;üt;"", G. Kirsch and D'schulte-l:tlli:9:
Angev. Chän. lnrern. Ed. Lngl' 9: 9+' \Lyal )

"New lligtr-tenperatwe Initiators"
Ch.Rttchardt and G. Hmprecht
A';;;=;";. rntern. Eä. Engr' .!, 9\9 G967)

"Isomeric Peroxy Esters of Sugd carboxyLic Acids"

M. Schulz and P. Berlin
A'e;;.ä";. rntern. Ed. Engr' !, 9,a (t967)

,,srereochemisrry of the cycloaddition of Suuonyr - '

rqocvamtes t'a n-st""li!;ilä;t;; to EnoI Etbers"

F. Effenberger and G'-Kieler
"d*ä:'ä;;: rntern' Eu' Iingl' 6' 9',r 11961 )

l.höhi.'l Shifts of iU\ß Signals of the Acety1 Protons
"äi-ä-P""tt-o-acetYrgrucose"

r<. 
"i1""-v*l- ul-p' trauuvein' t:' l' o:-l"li32?i

Angev. Cilen. Intern' [d' rngr' o' >/) \+/"tt

,,Fluoro-coenz)me Q1 (Fluoroübiquinone-))"
n.-i"n*""n"t'and h' t"lachleilt 

g, e>l {WA.;
Angew. Chem' Intern'Ed' -En

Uber die Sterine

MatswotoH. Morinoto, I.
Am. Chem. 708,

, T. Muata md N
t967)

Inada
230 (

CARNEGIE -MELLON TJNIVERSITY

BIBLIOGRAPHY

"Olef ioierungen mit Phosphor-Ytlden, I'
r^ä St"""oän"tie der l'iittig-Reaktion"

M, Schtosser und K' F.Christmann
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24, 33O (1961)

"Spectroseopic Studies of Hydrogen Bonding.
Trifluoroe bhanol"

K. F. Purceu and S, T. Wllson
J. Mo1. Spectr. 2)+, \68 (1957)

Pül: I.

Pdt I. F1'uorene"

II''

"Reactions of Diethyl Chlorophosphine with Derivatives of
Dimethylacrylic lcid and Mesityl Oxideil

S. Kh. Nurtdinov, V. S. Tsivunin, T' V.Zykova, and
G. Kh, Kamai

J. cen. chem. (USSR) (English Transl.) 31' 648 (1967)

"High-Resolution Proton Magnetic Resonance Speclra of
Iluorene and lts Derivatives

K. D. Bartle and D.'l"tr. Jones
J. Mol-.struct. l, 131 (1967)

"Bridged Polycyclic Conpounds. r-VIII. The Proton
Magnetic Resonance Spectra and Mass Spectra of Some

Di substitute d lenzonorbornene s md Mono substitute d

Beroonorbornadienes"
S, J. CrieLoI mq C. \a. Nachtigall
J. org. chem. 32, 3ß8 (1967)

"quinazolines and 1,4-Benzodiazepines' xxxVII' Synchesis

and, RearrangmenLs of a Subslituted 5-PheryL-lH-L'4-
benzodiazePine"

R. I. !'ryer, J. V' Ear1ey and L' Il' Sternbach

J. Org. chem. 32, 3798 (L961)

rrAz epinoid.oles . rr. I 
'2,3 

,4 ,5 ,6 -Hexahydroazep 1no ! 
3; 

1;o 
l

"i"ä.i"-*a 
1, 2, 3, 4, 5, 6-Hexahvdroazepinol 4' 3 - b ] indore

J. B. HesEer, Jr.
J. org. chem. 32, 38a4 (1961)

"Svnthesis and ReacLions of Certain 3-FomyL- and 3-

äta.ooxindoIes"
ß.. ö. ntderfield and 11. Il. Rembges

J. org. Chen' 32, 3809 (1967)

"Mobir. Kero ArLyl systems' rv' ReacLion 3E 
*i"":

";"t;;-"li;;.*#thvi) chalcone,,and AL rvr ic Rearranse-

ments wiEh B-KetoalIYLmines
N. H.Crof,welL and R' P' Rebman

i. ö'e. cn.*.32,3830 (1967)

Mantecdn, L. Cort6s, E. Payo and A' Salazar
Org. Chem. 32, 3796 (L967)

I'Free-Radical Addition of Organic Disulfides to

Acety 1enes"
E. I. Heiba and R. M. Dessau
J. Ors. Chem. 32, 3837 (L961)

"Organic Fluoronitrogens. VII. Tris.(difLuoranino)
fluoromethane and Related Compounds"

R. J. Koshar, D. R. Husted and C. D.Wright
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