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Chenlstry Departnent
ConreLL Unlverslty
Ithaea, New York

lrlovenrber 27, 1963

Dr. Benrard, Ir. Sbaplro
DleLlon fnstltute
44OO slfth Avenue
Rl. ttsburgh 13 t Pennsvlgan-la

Dear Dr. Shaplro:

f rould llke to Uejh our subscrlptlon to I{ELIONI4R
by placlng a posltlon wa.ated lten.

I have reco,tJ.y conpleted ny Ih. D. studles at I{YU
where ny dlssertatt on nas concerned to a J.arge extent lrltb
solvent a,nd asJnuetry effects oa NlvIR. I a,n currently a
l{atlonsl fnstttutee of Seatth Sost-Doctora1 FeLlow at Cornell
workLng ln Organlc Chenlstry.

I would llke a posltl.on elther ln a rrnlverslty or s
relatotl reeearch lnstlürte where there 1s soüe opportunlty
for teachlng and where there Ls an opBortunl.ty to pursue
$ys1oa1-0rgan{ c research geared. to NMR and./ot Mass Speo.
I irlII be avalLabLe ln the-Ibll of 1964. I w111 be heppy to
f,omard a detallecl resuue to any Lnterested partles.

Iooklng for'tmrd to our flrst copy of MELIONMR, X renaln

eo H. l{ahl, Jr.
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BY AIR MAIL

P.O. BOX a2

HEXAGON HOUSE
SLACKLEY

MANCHESTER, 
'ENGLAND

26th November L965.

rcrcphonc, El:::H Hiii iill lß:L)oo"n"'
fobjmr r Sridycor, Plmch.tßGt e
Our rd.

Your rof.

Besearch Department.
?vHff]r-5.

lcttor No.:

Dr.B.L.Shapirot
Icllqn Institute,
&l+0O Fifth Avenue,
Plttsb,urg! $,
Pcnneylvaaia, U.S.A.

Dcar Dr.Sbapirot

lle are pleasecl. to bc put on Srour maillng list for rfr;r0mfit' As

Irrodsod in our last letter, re are nor offering a few notes on IT.I[.R.
laboratory technlEues *lich Eay be of interest.

lir Conclitioninc

-

Ä fcr Jroats ago re sln erinented rlth varlotrs air cond.i.tioniag . .
apanccnonts and eventually reiched a systcn üich gave good stability vlth

" +g{"/" Varian Y-|JOOB spectrorcter. !, oysten basecl on thLs is givJ'ng

;räifi""t rosuLtg ätU " 
-recent\r Lnstallcdl m-10O Lrnstnrnent. Ilne basic

pr{ncipfct are as foIlorys:

(f) The nagnet an<l the air conöitioning unit are sited. at qrposi_tc, 
-

cnAs öf tnc bboLtorlr !o that a considerable volrrre of air acts aa a buffero
A beff,te f,tttlil srrer 

-the air condlLtLoner outLct breaks thc airflor ancl

Brcvcnta a dlirect blagt torarits tbc nagnet.

(ü) fhc aLr oond,j"tioner is a taten-cool-ecl nTcnkonr Series N naöc b5r

fcryäratgro Ltct r Ftrllrarn, Ipndca S.t.6 (alao-rcferred to by Page anö Grcen,
fmfiOnn [o.58r i. gA). thc clcfrost nolay Ls disconnected. and no hcater
ig urcdl. fhc-fän arin ai.r continuotrsly tbrough a.&rct fbon an ailjaccnt
la.boratory rtrose tcn["""to" is csnstant to rftfrfn ! ,oC. (ttrts is not
orLtical).

(ffi) On-off oontrcl ia appliecl to tbe conpressor of ttre itcnkorr by a
Ecrcgrlr thernonet."/tftrt*stal-vitn adjustablJcontact (J.C.Codighar llil',
Ionifon), througb a t$natnon-opcratccl hot-rire relay (A.E.I.r-$tpe E{"b):
f.hc thiinogtat-l.s ro,titca on tLc oncl of tbc nagnet rith a goall fan dtravlng
al.r over the bulb.

(f") Air Ls cxbaustcct fron thc laboratory tbrotlgh-ths V-21008 porer
e,"ppiy io an crtract ctuct vith a booster fan at the crC.t.

(") Venotial bllndrE are filttcd. to tho ctorble-glazed. nÄndlows to kec5t

out clircct ounllgbt.

("i) Tbe air tenperature at the nagnet ie continuougly uonitorocl by a
gensitive record.er (nirstraf< toilel t13r 75-3@C.r rc,th ltoclcL L}]Ja probc).

t,c,t,/z+tt/t/D/HQ, 6/60, W. & S. Ltd.

Continucdo..
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DltoTO

rioti fo6.I.Ltö., Dyeatuffa Divlsiorr, Hoxd&on Houeo, coNnNUAnoN: shrot No. 2,
Ble,okley, Manchaeter 9.

Df.B.L.BhapLro,
Mcllon Instl,tute,
Plütcburgh 1r.

Ihlr oyrten gJ.ves a o1rolo perlod of, about J nrl"rrar vri.th r pcak-to-pcak
anBllt'udc of about Io0. at thc magncto tlrle ln found adequetc to malntaln a
uorklng f,teld, honogcneLty for 1? to 2lr. hours on ttra I{R-I00 wtthout rhln oo11
aÄJuatncnta. Small aÄjustnsnta every few Lrours arE noed,edl to malntalrr optlnun
rörolut{onr

ilaqnet Fla Insulat{on

Bcoauaa the na6nct ool.l faoer and tho prcarpllfl,or arG oongldlcreblo
hcat aouroca, the m-100 la partLoularly ruscrotrltlble to homogcnolt'y lora ouÄng
to oonvcotton oumcntr or dlraughta througb thc polc BeD. ^ lfc havc f,tttcdl
oyllnörLoal alunLntuü oorrcrs in thrco plooer, backedl by tu floxlblc polgnuctbane
f,oan, *rtoh alnost ooryletc\y cnclosc the polc gap andl arc holdl on to thc oögce
of thc rlrl,rn coll unlüs by nrbber banös. f,hars arc gapa for thc probc rnd. Ioadr,
udl for lnecrtlng thc ranpX.e. Fltttng these brought a natkod. lryrovount ta
boüogarclty etablllty.

Solutlon Flltcrlns.

ftltcr{.ng a amall anotrnt of soluülon to rcnove ruqlodcil rolldr nry
prcacnt dlfftoflttcr rücn thc amr:ntr arc rnall, andl ls tn ergr os,to !, tcölour
chorc lf gravlty ftltratlon ls ugodl. A qutok andl sLnpl.s ncthodl 1r to purh a
falrly ttgbt plug of ootton rcol or glaas rlmI lnüo thc ntddtlc of, thc c4pty
N.l[.R. ranplc tubc, thcn pour tn tho rolutlon andl f,oroc ft throngh tbc plug
by *tlrltng ln a handbqBcratcd ocntrlf\rgc.

Xours rlnocraly,

f,ROcr,ut"n!!
J.K.Bcooonrcll.

P. 0oo. F. Ilen4lrotro

,P C* 7tuyyr

Lq,l,llulr" luao, w. ö l. u..
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.9,
tr ttxY llttl to!

20 November 1963

lfi ation of Isomeric Amln lthio u ic id

Dr. A. A. Bothner-By
Mellon Institute
4400 Flfth Avenue
Plttsburgh 13, Pennsylvania

Dear Dr. Bothner-By:

I^Ie would llke to submit the followlng as an inltlal rrsubscrl-ptionrl
to your excellent MELLONMR Ne$rsletter. My colleague, Dr. Daniel L. Klaytnan,
of the Department of Medicinal Chemistry of this Institute, has been
lnterested in determining and distlnguishlng the lsomeric Bunte salts I
and II by physical means:

I
"r-t3;!il2-NHz

rr cH3-9H
NH

2- sso3H-cH

2

The A-60 spectra in D2O solution are qulte simllar, the >CH-CH2
group approximatlng to AB2. At lower pH ln hlater, however, the rate of
protolysis of the NH3+ protons ls decreased so that one can observe the
superimposed coupling of the NH3+ protons to the CH or CH2 protons
depending on the lsomer. Spectrum A goes to C and B to D on acidificaElon
and we can noer assign the structures on the basls of lntensity considera-
tlons. The 82 protons (CH2) of the pnimary amLne shows the strong ca. 7
c.p.s. additlonal coupling from the NH3+ protons ln spectrum D, and so B

and D represent I. Conversely, spectrum C shows additional coupling of
the A proton and so represents strucEure II. Neutrallzation of the solu-
tLon returns the spectra C and D to their origlnal shapes.

I,le would be most grateful if you would send us any back lssues of
the Newsletter that you have avallable.

Sincere ly

James . Lown, Ph. D.
Department of Blophysics
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A-60 Spectra of 15% aqueous solutlons. Scale in p.p.n.
from T.M.S. a6 external reference.
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UNION CARBI$E PLASTICS TOMPANY

DIVISION Of tiNlOl'i T,ARBIDE CORP4')RAl r|'j

RIVF,R ROAO, IJ(}IJND tsROOK, II, J,

September 23, 1963

Practical Aspects of SH and OH Exchange

It is well known that OH hydrogens exchange (or can easily be induced
to exchange) sufficiently rapidl.y that HCOH spin-spin spl.itti.ngs are obliterated.
Anyone who b,as worked with mercaptans is aware, on the other hand, that some-
what more effort is requir:ed to promote equall.y rapid exchange of the SH pro-
ton. The literature connected with this phenomenon has recently been reviewed, 1

and it appears that under comparable circumstances, OH and SH exchange rates
differ by several orders of magnitude" Du.r:ing the course of our work here we
have come across a compound which exhibits qualitatively the various states
of exchange: 3-mercapto-2" 2-dimethylpropan-I -ol (I)" Itm presenting the effects
of temperature and acid here with the hope th.at it wil.l be of service to some of
the readers in describi.ngthis type of phenomenon to neophytes.

HCOH splittings are not obserwed in samples of I, as they are normally
examined. In order to slow the exchange sufficiently that the coupling effects
are observed, it was necessary to treat a dil.ute ( ^t 2'/o\ deuterochl.oroform solu-
tion of I by passing it over a short alumina column (AI2O3 packed in a medicine
dropper) to remove the last traces of catalytic H@ This technique would
appear to be generally useful for oLrtaini.ng splitt,ing patterns in samples which
are sufficiently acidic to be exchange-decoupled" The patterns so obtained would,
of course" have important structura.l implications.

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

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

In the series of Figure 2, a 2lo (by wt" ) CDCI" solution of I, treated by
the A12O3 method, is examin.ed at various temperatures". Note particuiariy the
improved HCOH sptitting patter:n ::esolution as tempera,ture is l.owered, and the

BAKELITE'' PLASTICS
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variation of the chemical shift of the OH (hydrogen bonding effects)" At -42'C" ,
the OH and CH2O chemj.cal shifts become accidentall.y degenerate, and spin-spin
splitting disappears from the spectrum.

In Figure 3, a neat, acidi.fied sample of .I is warmed. Notcthat whi.le
the coalescence temperature for the HCSH splitting is ,"50"C., the coalescence
temperature for the mergence of the OH and SH bands is ,v 75 "C.

It has been stated 1 th"t the base catalyzed exchange of SH and OH
are of comparable rate. Accordingly, it was found that 1 drop of an aliphatic amine
(piperidine) produces the same effect on a neat specimen at room temperatu.re
as a trace of sulfuric acid at 133'C.

-2-

1 A"Loewenstein and T. M" Conner, Ber'" der Bunsengesellschaft 6J-, 280
(1e63).

2. The sample of I was graciously supplied by Dr" G. L" Brode"

WFB:mjk William F. Beach

Clh
tJ

Ho -ct{r- t -ct{}-sH
olrs (r')

ö-CHr-c
T

ttlt
e-1*c
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HO - c-

Fi.gure 1
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DttArtrtNt ot cHlxlallY
ctltItallY rulLDlNO

X=BrrY=H
X=IrY=H
X=Brr Y=Br

ArEA CODp llt
ttL. No.

November 22, L963

Dr. B. L..Shapiro
Uel.lon Institute
l+l+OO ftCth Avenue
Pittsburgh L), Pennsylvania

Stereospecific Long-Range H-H Coup lings

Dear Barry:

I hope this letter will serve as an initiaL subscription fee
for MEIJONMR, perhaps procure for me such back Lssues as are available,
and simultäneously provide some lnformation of interest to your readers.
It concerns some compounds in which we have observed stereospecific long-
range coupllngs between protons connected onLy by single bonds, and may
be usefuL to those concerned with the theory of such coupLing.

One of the (non-equivalent) 9-CHp protons in !-bronrocamphor
(f"), p-iodocanphor (Ib), and Jrp-dibromocamphor (fc) is spin-coupled
fo one of the rnethyl.groups with Js1.0 c.p.s., the downfield half of
the AB quartet appearing as a pair of quartets (fig. l-). If the other
p-proton is l,ikewise coupled to the rnethyl the nagnitude of the coupling
ls much less, since the upfield half of the quartet consists of much
narrower Iines. We dont t ye.t know which methyl grouP is involved,
although are suspect C-8, but I hope that this question will soon be
answered by deuterium labeLling e:rperiments which are in progress. It
ts interesting that the magnitude of the long-range coupling is sonre-
what dependent on the nature of the !-substituent. Thus, while one of
the !-protons of the corresponding al-cohol (fa) ana g-toluenesulfonate
(te) gtves lines which are clearly broader than those frorn the other,
thetr balf widths are distinctly less than those from the bromide and
iodide and they are not resoLved into clean quartets. 

O

Rtt

x

flr

rai
b;
ci
d; X=OH, Y=H

e; X=0SO2C6H4C[I3rY=H

IIa; R=CHO, Rt =CIIsrRtr=a
b; R=CHsrRt=ClI0rR"=b
c; R=CIIOrRr =GIgrR"=c
d; R=ClgrRt =CIIOrR"=c
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Di'. B. L. ShaPir:o -?- November 21, L9(t3

Our other example of stereospecific long-range coupling involves
several diterpenoid aldehydes. The aldehyde proton resonance of O-methyl
podocai-pol (rfa) appears as a doublet (J=1.L 9.p.s.), while that of dehydro-
äirietal (ffb) is a singlet. Similarly the C-4 epimeric pair vouacapenal
(ff.) and vinhatical (ffa) give a doublet and singlet resonance respectively
for their aldehyde protons. In each case the axial aldehyde is long-range
coupled r,rhereas the equato::ial one is not, and several other examples fal-ling
into the same pattern have been observed. It seems that the multiplicity
of this peak may turn out to be a useful diagnostie in structure determina-
tions. F:.'om the appearance of the multiplet (doublet) it seens that one
proton is involved, and decoupling experiments locate that proton at a

rather higl-r field (5€f + 3 c.p.s. for IIa and 7\ + J c.p.s. for IIc). Again
rve have not yet ascertained which proton is involved, but soon hope to
by deuterium labe1ling experiments.

Sincerely,

('-Li

I^Ialter L. Meyer
Assistant Professor
of Chemistry

rkw

Fig. 1 ),)-Dibromocamphor (tc) in CDCI=

-CH2Br -?-rn"

tt
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(50 uc. ) from TMSc.p.s
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27 Novenber L963

Dr. B. L. Shapiro
Mellon Institute
4,[00 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

Recently longone (l1911qnn?!, 6I-]4) made the comment I'Anticipating
less than optinr:lr perförnance aue to the hardware present ir: the V-6031
probetr etc., concerning the A-60 Variable Temperature probe. We have had
one of these probes for some time and enclosed are some exanple spectra
showing for CH"CHO quartet at roon probe temperature and -60'C. I thirik
these spectra dre indicative of the fact that the tthardwarett doesnrt
perturb things very rnuch. The low tempereture speetra were obtained
afber about 15 ninutes of -60' operation. I an curious about the perfor-
nnnce other people are getting with this probe.

One very important .itern in the adJustment of this probe is the
position ln the magnet. We had some trouble at first until this adJust-
nent was nrade rrrhile observi-ng the quality of the field modulator signal
at J-?01 with a scope; if th; 5 kc.- signäI is spiked and/or erractie then
it is a good bet that the eontrol sanrple is probably in a too inhomogeneous
field. If one adJusts the probe positlon while the spectrorneter is ln
I'AdJustn one is optimizing the field at the sample position and the control
sanple nay be in a quite inhomogeneous region. The nanlfestations of this
situation or the borderli::e situation are not irnroediately obvious frora the
other si-nple tests one usually makes on the A-60, and this problen is best
detected at J-701.

With best regards,
1--l-> u-14

Stanley L. Manatt
Chenristry Section

SLü: Jas
Srclosure
Air Dlail

Telephone 354-432 I Tu'x 213-449-2451
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Strosbourg, le 3 D6cernbre 1953
2, Rue Gethe

Dr.B. Shapiro
MeILon Institute
440O Fifth Avenue
Pittsburgh I3, Pa.

Dear Dr. Shapiro,

Nous evons 6tutti6, 16cennent, lt6quilibre confornationnel
q.ui existe dlans les solutions de brono-2 t6tran6thyl-3 13 15 15

cyclohexanone ], ä ltaide des spectres I.R. et U.V., et d,es

nonents tiipolaires (8.l.I. et G.0., BuI1.Soc.Chim., Lg63r pF.

\9, et \96). PIus r6cennent, nous avons mis en 6vidence 1e

n€ne 6quilibre per R.M.N. (sur A-50).
0

B x
Y rr 0

Y

A

-
c

, eomne CCl

x

A
tu B

lt r le conf ormäre
Hl a la forne dtun
couplage s :

/
0

t a
a

DANS LES SOI.VANTS PEU POLAIRES

lg, ä brone axial, pr6donine. Le signal dü ä

triplet centr6 ä 2ll2 cpa du TMS, attribu6 aux
l+, b.Jl,g = -JlC = I,1 cps o

Ces couplages Bont possibles dans ce cas puisque les protons
A et C, ainsi que A et B, pr6sentent la "disposition en M"(ici,
en I{) n6cessaire tt I apräs Meinweld et Lerie .

En outre, les protons axiaux X et Y sont nettenent diff6-
renci6e deg protons 6quatoriaux par suite de lrinfluence du

groupe C-Br, exergant favoreblement son effet cLtanisotropie
ctianagn6tique. Les protons C et Y, ainsi que B et X, donnent
ainsi aeB spectres caract6ristiques de type AX (nonenclature
6vidennent un peu confuse, nais aans doute conpr6hensible...).

0n observe alora JCy a JBX = 13-1ll cps.
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Mais, alors que les
normaux sans structure
d.ans Ie spectre AE ont
on d donc:

l{
J =AB

et Y donnent Les d.oublets
d,eux pics des protons B et C,

protons X

fine, 1es

bt

chacun une structure fine de triplet;

4 JnC = 1r1 cpsr

DAN LES SOLVANTS POLAIRE tels que Ie benzonit$/ile,
c t est Ie conf ormäre 19 q.ul est pr6doninant. Le signal dü

au proton A a alors Ja forme dfun singulet+: iI nty a plus de

couplage ä longue distanee, Le sch6na en M nt6tant plus r6alis6.
Dtautre part,1es protons B et X ne sont llus sous Lrinfluence
tlirecte des groupenents C=0 et C-Br. Ils donnent donc un

spectre AB (triptet avec bande centrale intense) ; les protons
X of C donnent toujours un spectre AX.

iloup avorls ici raisonn6 conme si les confornäres lg et l!
6taient dans chaque cas seuls pr6sents. f1 est certain qutil
fauctrait dans une analyse pJ.us pr6cise tenir eonpte des

Bopuletigp6 reLatives tle ces deux conf orrnäres. Il eBt n6an,.noins
renarquabJ.a {tue toutes les cons6quences de I r 6quilibre conf or-
nationnel puissent Stre retrouv6es sur qe aystöne en utiLisant
unc descriPtion aussi extr6Pe,

Avec nos neilLeures salutetions

4.7 Ou**v'ZVlt

=AC

u

+ 16gärement 6Iargi.
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3.29 J;rB t-.7 cps

il 2"4 il

or underneath ttre plane
the 1r3-coupling in I falls
we have a pure gauche

linit of 3.9 cps for J*

U S'r

Niiit-spectra of Chloroindenes

Dear llarry,

In connection with sorne structure determirtation we were intef€s-
ted in the Nl{It-spectra of the two indene derivatives I arrd II:

CI HB TT

ry
ccr4 Gp% v/vl with r[{s (internat) and

obtained:

T

Spectra were
ttre f o11 owirrg

r%
II II

recorded in
parameters

6"60

6069 tr

Hu

3"50 il

Assuning the two C*\-bonds 600 above

respectively, as indicated by models,
in the expected range (f ). In II tlien,
couplingr with 2.4 cps well under the
predicted. recently for propenes (g).

Longrange coupling: The CHr-Broulrs in both compounds as well as

Hn in I show additional coupling with the aromatic protons. The

doublet of tlre methylene group qf II is shown on the enclosed
figure at, 50 cps sweep width and trvo sweep directions. Each coü-
ponent is split into apparently six lines (tive clearly resolved),
which could arise from a triplet of doublets. This would mean

equal coupling by O.5 cps to tlo aromatic hydrogens (na, IICt)
and a smaller coupling of O.2 cps to one (Hfr). Longrange coup-



Iilg to trvo aromatic ltrotons by U" 5 cps ltas been clescribed f or

the CIIr-Broup of itrdene (g)"

63-L7

too, but
i s involvetl.
give similar

The lines of tlte

at relatetl compourrds for citses lvhicli

Thanks f or sending .l,ieIIon Let l,ers to ny nell' adtiress ' rlegards to
the Group,

truly yours,

i{U-triplet in I are furt}rer split
ttrat nore ti'iarr oite aror:reLtic protorragain it seems,

We are lookiug
effects"

;(_ la(--
I)r. II. üünther ilr" lI. liiefer

(t ) T,A. I'Jittstruck, S"li. trlalhorta and II.J. Itingold,
J. ri,ur€r; Chem. Soc: 85, 1699 (fOOS).

11" I(arplus , ibid. €, 4431 ( f oOo ) "

(Z) A"Ä. lJothrrer-$yr Co Naar-CoIin and II. Günther, ibid. .l!,
2748 (reOZ),

(3) D"I), Ulleman and SoLo Llanatt, J. Chem. Phys,39, 2346 (fOOZ).
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BELL TEIEPHONE LABORATORIES
INCORPORATEO

MURRAY HILL. NEw JERSEY
TELEPHONE

AREA CoDE 2O1
5A2-3000

A Conference on Magnetlc Resonance 1n Blologlcal

Systems w111 be held July 20-22, I)64 at the House of the

Amerlcan Academy of Arts and Sclences 1n Boston, Massachusetts.

The purpose of the conference 1s to provlde an opportunlty

for dlscusslon of NMR and ESR lnvestlgatlons of blo1og1cal

molecules and systems. SubJects wl11 lnclude radlatlon

damage of nuclelc ac1ds, enzyme actlon, conformatlon studles

of protelns and nuclelc ac1ds, 11ght lnduced exclted states,

oxldatlon-reductlon reactlons, and paramagnetlc rnetal lons

1n blologlcal macromolecules.

Addltlonal lnformatlon can be obtalned from

R. G. Shulmarg Be11 Telephone Laboratorles, Murray H111,

New Jersey.
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63-20 Laboratoire de Spectroseopie ltertzienne

Institut de Physique Expdrimentale

Boulevard drYvoy Genbve (suisse)

Genbverle 7 \lovembte 1961

Docteur Shapiro
MeJlon Tnstitut
Pittsburgh 11 ?a
4400 fifth Avenue

Cher Monsieur,

I'aisent de la R.MN,je suis vivement interessd par le Bulletin
drfnfornatlons du Mellon Institut.Je serais heureux que ces que1gue9 rdsul-
tats ne pernettent de figrrrer parni vos correspondantg :

1

Nos ätudes ont portd sur des ddrivCs

subctltu6b du Dlorane 1,3. Ces ddrivds peuvent

Ctre r€partLe suivant trois eatdgories :

ll 'l

lt

H

to) Les eourpos€s h -gsnfornetion netten H
lr

l{

lt

l.l

Le type ea ert }e Dindthyl-tr.ans-4r5-'diorane-1 'J :

Les proton" E2oirl "t Hz6o'lr"toria1 prdsentent un GHt

d€pl.aeenent chin!,que 6 = 2) e/c \ 6o Mo/e (speetre
9Hr

H
effectuC sur A-60 par 1e Docteur Attilio Melera de Verian AG Zuri.ch qu€ nous

renercl.ong) et une conetante de couplage J = 610 Cfs dont Ia faibl'e valeur

ect ä ronarquer.
Ces valeurs ont itd vdrifides avec exactitude sur la totalitd des

produlte de ce type que noua arons eranindg.

2o) Conpos.dis ,en dquilibre 4.vnanique e.ntre 2 conforlnations 6galenent probables

Cfeet le cas clu Dioraue-1 r5,du Din6thyl-4r4-iliorane-1 15 et du Dindthyl-515-

Diotane-1 ,r.
La rCsonanee des 2 protons tlu groupe - O - CHZ - 0 - est unique par suite

cle lr6change tr6s raplde entre les 2 formes

H (r) H
H

CHr
(&)

H (')
t{

t{

t{

H

H (t)
H

ct{s

Ct{r (r) H trt



1 o ) une c q-t-6-eot i=. --a e.--e ery.o512g ;1n tgry6 g-i-a glgs -e-q!1e*-ges |-g!gfues,'

crest en particulier le cas du Trim6thyl-4r4r5 -dioxane-1r7.Pour ces

composds J est inchangd et vaut toujours 6 cycles. Par contrerfest ramen{

d 5rjC/s. Cette dirninution ded s'explique parfaitement en supposant qrrril

y a 6quilibre dynamique entre 2 formes dont 1a probabilit6 d6existence

est tliffdrente : 
H

H (,1 cHl
H

H (r)
? H

cHr Fl 1,y
CFls c llr

l{ J!
H tcr

63-2r

r
cHr

Le calcul donne 6115"/ d.e forme I pour 3Br5/,de forme ff .

3gggru,:Le M6thyl-4-dioxane-1 ,3 prdsente ttnJa" 19rB Cf s,ce qui eorrespond

suivant Ithypothbse pr6c6dente ä un dquilibre eomportanf 9fl du

produit avec ndthyledquatorial et Jy' avec mdthyleaxial. Cette valeur

est ä rapprocher de celle donnde par Eliel potrr le Mdthyt-cyclohexane:

g5l du procluit environ aurait Ie M6thyle en dquatoriaf ( 1 )

Recevezrcher Monsieurrltexpression de nes sentiments

les neilleurs.

Clauclette Barbier Jean Delnau

\p,"it"a Cllq*
(r) n ."/"rand M Rerick. J.Am.chen.soc . gJ.,1367 (1960)
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STATE UNIVERSITY OF NEW YORK
AT STONY BROOK

STONY BROOK, LONG ISLAND. NI|W YORK

DEPARTMENT OF CHEMISTRY

December 9t 1963

Dr. B. Lo Shapiro
Mellon Instltute
44oo Flfth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

Readers of IT,IELLONMR nay be interested in the plans for the Flfth
Experinental- NMR Conference (successo:: to 4tfr OCEANS.). It wili be
freiO on Friday and Saturd.ay r'28 and. 2) February,. L96) I ät Mellon
fnstitute" As 1n past yeas, the Conference will be devoted" to new
d.evelopments in ad.vanced. initrumentation and experimental- techniquesl
it d.oe! not compete with Workshops and. courses offering an introd.uction
to this fiel-d.

Although sessions will consist l-argely of invited papers, contrlbute
papers are welcone and. should. be sent to the appropriate Session Chairman
ör- to the Chairman of the Conference, The Sessions and their chalrmen
are as follows: Supercond.ucting Magnets (D. D. Elleman), Relaxation
Experlments (D. C. Douglass), fnstrumentation Maintenange.r -F"p+l",Moälflcation'and. Operation (F. A. Nelson and. M. Mo Crutchfield)t
Electrlc Field" Expäriments (,1. S. Inlaugh), Double Resonance (R: Freenan)r_
Slgnal Enhancenen-t (J" Do Bal-deschl^lieler), Spectral Analysis (C" A. Reilly).

Additional informatlon may be obtained. from the enclosed. instructions
or by wrltlng to me. Prompt expresslon of interest is d.esirablel it
nay be necessary to linit attend.ance because of restricted. physical
f aclJ-1ties.

Yours truly,

/r
Paul C. Lauterbur
Assoclate Professor
Chairman, Flfth ENC

PCL: iv
enclosure
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FIFTH EXPERIMENTAL N}IR CONFERTI{CE

Instructlons for Speakers and Contributors

Lengths of lnvited and contrlbuted papers w111 be assigned by
Seeslon Chafumen so as to leave anpl.e time for dlscussion in
each tO mLnute session.

Abstracts and supplementary material (flgures, tables, etc.)
Ln no case exceedlng 5 pages should be sent, by FebruarY 1r to:

Dr. A. A. Bothner-By
ENC Arrangements
MelLon Institute
44oo rttth Avenue
Plttsburgh L1 t Pennsylvania

They w111 be prlnted and dlstrlbuted to the confefeÖs. Additlonal
naterfal, elther too long or too late to have been printed, rnay be
reproduced by the author and arrangements will be made to distribute
lt at the Conference. A distribution center will also be provided
for comercial naterial of possible interest to the conferees.
Authors are urged to submit deLailed abstracts and drawings, schematics,
spectre, etc., lf at all posslbLe. Participants in past conferences
have found such a printed record to be quite valuable. In addltion,
the presentation of undigestlbLe masses of data, complicated
schenatlcs, etc. on Slides or blackboard is obviaLed, saving time
and easing cmunication.

Abstracts and detaiLs of post-deadline papers and of contributions
not accepted for forsral presentatlon wil-l be printed in a Supplementary
Program and may be dlscussed at any appropriate session lf time permlts.
The deadllne and length llmitation are the same as for contrlbuted
PaPers.

ProJectors for 3-L/2 x 4 inch and 2 x 2 inch sLldes wi1L be
avallable at alL sessions. Unusual requirements of any sort should
be transmitted to the Session Chairman.
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DEPARTMENT OF

HEAI-TH, EDUCATION, AND WELFARE
FOOD AND DRUG ADMINISTRATION

WASHINGTON 25, D.C.

December 16, 1963

Dr. B. L. Sheplro
Hellon Instltute
4400 ftfth Ave.
Ptttcburgh 13, Pa.

Dear Barry:

Wlth apologles I submlt a correction to fiy contributlon

ln MELLONMR 57, 49-5L(1963). The flrst rwo formulas on rhe

second page of ny letter ghould read:

3(Jcla * Jtr.o") = (ur2-o1) + (ür4-o3

262 = (tug-or)P * (ol-urz)z - 912 (J.16 * Jtr"rr")t

Pleaee lneert these corrections tn the next MELLONIIR

lsgue.

Best regardr.

Slncerely yours,

Ernest Lustig
Chcmist
Dlvlslon of Food
Bureau of Blological & physlcal Sciences
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THE ROCKEFELLER INSTITUTE

A Graduate [Jniuersity and Research Center

NEW YORK 21, NEW YORK

December L2, f963

Messrs. BoEhner-BY and ShaPiro
The Mellon Institute
4400 Fifch Avenue
PiEEsburgh, Pa.

Dear Aksel and BarrY:

I agEach Ehe abscracEs of four arEicles recenEly submitted for
publication of which a very linit,ed number of preprints is avail-
äUte. They are enEitled "The Role of Multiple Quantum Transitions
in NMR: A Lhree-spin system,'r "The MagneEic ShieLding of a nu-
cLeus by a neighboring atomrrr "The Fermi-contacE, contribution
Eo the Profon-äeuEeron Coupling Constant in HDr'r and 'rcommenEs
on Qrbital HybridizaEion.'r The firsC of Ehese wiLl aPPear in
J. Chem, Phyi., Ehe second has been submiEEed Eo J. Chen. Phys.
and Ehe thiid subnitted to Ehe Phys. Rev. The lasE of these, in
view of its armchair-scienEist and nonEradiEional aspects, as well
as jts poEential significance, mighE noE be considered publishable
and chetrefore Ehe pieprinE mighr Eurn out to provlded its enLire
circuLation. I hope not, but who knows?

I would llke to take this opporEuniEy to expound some of ny
pre3udices. (f) I{e do not, know as much abouE chemical shifrs as
w" lhint te do; (2) lle do noc know as much abouE coupling con-
stanEs as lfe Ehink we do; yet (3) we go on bliEhely using our
worn-out concepLs Eo make still more corrdaEions and raEionaliza-
Eions wiEhout Lrying Eo undersEand whaL is wrong with . our model,
or why our model- doäs give good results when it does. NMR can be

" ronä"rful probe into molecular sEructure, if we onLy would use
lE crlElcally!

To be specific:
(1) t{e say regularly that prorons from

brldized carbons resonate to lower field than
because of the bridiza ion on Ehe carbon.

ons should come at st ilt lower fie1d, buE

explanation of fhe "high-frequency'r conlribuEion to 6 , ad argu-
r"nt thaE could be applied (wlEh modificaLion) Co Ehe shielding
in ethylene as well as in aceLylene. Has anyone ever Cried to

hydrogens on^sp2 hy-
Lhose on spJ carbons

Those on sp hybridized
one accePEs PoPlers
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THE ROCKEFELLER. INSTITUTE

A Graduate Uniuersity and ResearchCuüer

NEW YORK 21, NEW YORK

2 -- Messrs. BoEhner-by & Shapiro

esEimaEe Ehe shielding aE a proton in an sp3, sp2 and sp carbon
bond using Ehe same screening parameters and ionic characEer for
all these? I did once
of onlY - 0.2 PPm in
his coworkers are abou
this showed me was tha

couple of years äBor and found a variance
Lamb-Eerm conLribuEions. (Perhaps Guy and

o do a proper calculacion now. ) hlhac
he hybridizauion iLself has no effecE on

,a
the
t,E
EE

the shielding cerEainly noE of Ehe order of I ppm. What has the
effect? Probably differenL screening parameters and ionic charac-
t,ers, because, after all, forgetcing hybridizaLion, a double-bonded
carbon has a single weakly shared 7T -elecEron rather than the
sErongly shared d -elecEron in a single bond. This can, of course,
change Lhe screening and ionic character wichouc affecting the hy-
bridizaEion. In facE, I believe LhaE all Ehree Eypes of bond are
essentially sp hybridized. Then, too, aE Lhis shorE distance Lhe
exacü sEructure on Ehe carbon is significant The long-range
shielding of a subsEituenE group is generally treated in the dipole
approxination despiEe the seemingly absurd results so obEained.
The crudesE possible observation on this problem -- the distance
at which this approxinat,i-on is valid for Slarer vrave funcEi-ons is
calculated -- is made in my paper "The rnagneEic shielding of a
nucleus by a neighboring atom. "

(2) Irle say Lhat, 13C-H coupling constanEs depend on 'rs-char-
acEer" in a simple way, and Ehen find Ehe C-H bond in formyl fluor-
lde Eo be s-p. Is there no such thing as self-consisEency in Lhis
gane, or do we Ehrow all exceptions inEo Ehe bucket of rrbenE-bonds"?

A significanE devlacion of a single poinE from a curve should noE
onLy involve a raEionalizaEion of LhaE poinErs deviaEion, but raEher
Ehe re-evaluation of the validity of the curve itself, or at leasL
one mus! be convinced that Ehe argument,s raEionalizing Lhis single
point are in applicable to Ehe oLher PoinEs as well. AnoEher ex-
anple: everyone beLieves Ehat Fermi-conEacE conEribuEions to Jrs
musE be positive, despiEe Mclachlanrs quesEioning the procedure,
since his commenEs Itere answered by lGrplus, who said, in effect,
EhaE because we believe these Jrs to be posirive Ehen the principle
contribuEion to J comes from Lhe lowesE excited staEe whose conEri-
buElon is posiüive. (Karplus acLually uses Ehe reverse of this,
buL it, amounLs t,o Ehe same Ehing.) Irve been Ealking for some tine
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THE ROCKEFELLER INSTITUTE

A Graduate (Jniuersity and Research Center

NEW YORK 21, NEW YORK

3 -- Messrs. BoEhner-bY & ShaPiro

aboug J in HD being negacive (which no one believed); for examPle,
when I talked about iL aE the Gordon conference. Yet now Ehat
there is experimental evidence thaE Ehe C-F J is negaLive' one

can argue, as does Pople, that in Ehis case Ehe olher l'ow-lying
exclUeä sEages can mix, egc. Since we know very little aboug ex-
clted sEaEes Past the first, even for H2, Do less for Ehe C-H

bond, whaE arä we really driving aL by these raEionalizations?
Simiiar argumencs hold ior Ehe aEEenPEef improvement,s (IGrpLus,
JardeCsky) of Ehe "I€rpl,us-curve'r for 4Jts since these are
still exämples which dö noC fit. FurEhermore' iE is supposedLy
weLl- known since Ehe 1940ts that Ehe valence bond theory does not
give good results see also ny Mell,onmr noEe of early this yeaT

äo ChIs subJecE. CannoL we be saEisfied with experimenEal correla-
tions and räalize thaE an organic molecule is a terribly conplicated
Ehlng, and scarcely subject to decimal-place correlations in Eerms

of quaLigaEive paramegers such as electionegagivlty?

I hope thag I have noE offended anybodyts sensibllLtles, buE

I feeL thär one of Che great uses of lIellonmr is for an occasional,
sounding off. A}Lhough Irm no! convlnced that my "Preiudices'r wi-ll
evoke nüch discussion, I would cerEainLy be willing Eo answer
SpeClfiC rrcommentstt or 'rcriEicigmg" On Eheir conteng.

Best regards,

SincerelY,

fr*,
Jeremy I. Musher

.ltM/sm
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CommenEs on Orbital Hybridization

Jeremy I. Musher
The Rockefeller Institute, New York 21, N,Y.

ABSTRACT

IE ls observed thac the existence of rare gas molecules con-

tradicE,s Ehe tradiEional chemical picEure of orEhogonal atomic hy-

brid orbifals. It is also shown Ehat Ehe presenE inEerpretaEion

of C13-tt tWn coupling constanEs is ambiguous and does not con-

stitut,e an experimental verification of the usual sP3, etc. hy-

bridizaEion of carbon aEoms.

l'lagnetic Shielding of a Nucleus by a Neighboring AEom

Jeremy I. Musher
The Rockefeller InsEitute, New York 21, New York

ABSTRACT

The Larnb Eerm of the magnetic shielding of a nucleus in cal-

culaCed for an elecEron on a neighboring aEom in as s- or a P-staEe

using Slacer aEomic wave funcEions. This exacE calculation is pre-

senged in order Eo illustrate Ehe radial dependence of long-range

nuclear magnetic shielding and to poinE out explicicly for these

rüave funcEions Ehe distance at which the dipole approximaEion in-

Eroduces only a negligible error.
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Fermi-ConEact ConLribuEion to Ehe Proton-deuEeron Coupling
Constant in HD

Jeremy I. Musher

Department of Chemi-stry, Harvard University*
Cambridge 38, Massachusetts

and
The Rockefeller InsEitutet, New York 21, N.Y.

ABSTRACT

The Ferml-conEact conEribuEion to ühe proton-deuteron coupling

constant in HD is calculated for Ehe Coulson-MO ground state wave

funcglon. A nevr approxlmaEe procedure for performing perEurbation

Eheory calculaEions on slmple Vots is used which enables most of this

part, of J_ Eo be obtalned in closed form" The result ls Jr='29,5 cps.F

with +3.0 cps comlng from Ehe one-elecLron term and Che remainder the

two-electron Eerm. This J, is opposiEe in sign to Ehe results of

prevlous calculations, The discrepancy is accributed to Lhe arbltrar-

iness of the previous procedures eLther as to the form of variational

trial funcEion or to the choice. of the arbitrary "average energy' "

The validity of the procedure can only be absoluEely determl-ned by

comparison of the result obEalned wiEh that of experimenE.

researc was supported ln par t by a fellowshiP from Ehe Divl-
slon of General lledical Sciences, PubLic HeaLth Service and by suP-
port exEended Harvard UnlversitY

f Presenr address

by Ehe Office of Naval Research.



53- 30

rhe Rore of Murtiple 
:::3llrJ:iJ;*tons 

in N' M R

J. I. Musher
The Weizrnann Institute of Sciencet, Rehovot,
and The Rockefeller Institute{ New York 21,

Is rael
N, Y.

ABSTRAC T

The double and triple quanturn (DQ and TQ) transitions in molecules

containing 3 weakly coupled nuclei of spin IIZ are exarnined theoreti-

cally and e>rperirnentally. Owing to the rapid growth and saturation of

these transitions with increasing rf, it is practicable to observe each

individual resonance only within a lirnited rf range. Based on the theory

of Yatsiv, e4pressions at a given Tl - Tz are cornputed for the rf
fields at which the various MQ absorption signals will attain their maxirna

and the intensity of these absorptions relative to the rnaxirnurn intensity

for SQ signals. It is pointed out that the usual MQ signal rneasured in

liquids has a linewidth almost equal to that of a SQ signal, since a con-

siderable saturation of the forrner is necessary for its easy observation.

A frequency shift only significant for high-rf MQ signals is also corn-

puted. The DQ spectrurn öf a ca.rnphor derivative containing 3 weakly

coupled protons is exarnined and the e>rperirnental results for the observ-

able peaks agree rather well with the theory. The gerninal J is opposite

in sign to the ylcina! {:s.

* Fo" prelirninary report see 8u11. Arn.
t Go.st scientist (spring serrre ster 1962)

f P""sent address

Phys. Soc. II8, 35 ( 1963) .
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NUCLEAR MAGNETIC

RESONANCE SPECIALTIES

INCORPORATED

145 Greensburg Rood New Kensington, Po,

)ecenber 2u, L963

Dro 3o Lo ShaPiro
FlelIon Inslituie
44Oü Fifth Avenue
Pittsburgh, PennsYlvania

Dear ,3arr1';

In connection with a research progrann on phosphoniirile
rine svstems, I had occasion to perform ä decoupqtg ez,perinent
ä"--Eirä" i. 6C.' 'Ihe results of ihib experinteni, perforned on di-n-
*ö"ö*"tirylaninöi te tra-n-dine thylaminö- triphospironi trile r are shovrn

ö" ifru attach"d spectra. ,3efore irradiation the methyl resonance
appears as a äö"Ui"t üroadengq !X add'itional coupling' 0n irradi-
;ii;;- ör ir'" pi.öipt'o"ous at 21r.29 i.c "., . the dor-rb]et is observed as
tro singlets ;ii = 7.35 and 7,t+6. This ooservation is consistent
with our Proposed struciure.

To confirm 6he fact that decoupling had occuffed, ye aLso
performed u"rrö"ä1 other experinents. Th-e atiached spectra show
ir.ä-*äir.yr aouLr*t or trimäthyl pirosphiie collapsing to a singleü
upön :-rrädiation at 21v.28 :;-c.

I have also submitteci a block d.iagram to il-lustrate ühe

basic method. used to achieve the desired irradiation'
,rüe wish to thank the Annstrong Cork FellowshiP "! 1';e11on

Institute, "pä.iri.ally 
Dr. i. I. 3ezman and i?. C' T' Fordr for

supplying us r,vith the phosphontrile sample '
Sinc

Fr E. ilickson
Ixecutive Vice-President

FEI/ams

Enclosures 3

Areo Code 412
337-7727

SCIENTIFIC APPARATUS ETf CIRONIC'NSTRUA,IENI AT I O N RfSfÄRCH AND DEVELOPIAENT
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POLAROID CORPORATION
CAMBRIDGE 39, MASSACHUSETTS

RESEARCH OIVISION. T30 MAIN STREET

EXCr{A}TGE OF ARO},IATIC PnoToi{s 4I l$rnmots

Decer:ber 2C, 196)
UNrvERslrY 4-6000

Dr. Barr;,' L. Si:a1:,iro
liellon Ins'"itr-tte
44oo rirth Avenue
Pittsbur,gh li, Pa.

Dear Barr;y:

VIe a:.e currentl'r observin- the e>lchen5e of +'ite e':'onetic h;rdro'Tens in sone

nlrarox-.-fa1s6 narirthaiene de:.irre",i.res with d"o, trs:-ns lur 4-6?: and trottid l-i-l:e to

nresent sore nrellriinl--.r;i results. Unless oii-rer'.'rise stated, the expe::i''eats re-
norted here ttere perforned by dissolr'ini- one eoitivalen'" of tire a:o::atic colpound

in 0.6 l,loLal- llaOD in 50 vol.f D2o-dio:rene, the tube sealeC u'nder;:itrolen'

Under these basic coniition" ?-"tpUtf'o.! excl:an5es its 1-h;'':droqen r';ith a

f-r"ff-iif"- a+, 2go of about 2 l:ou.rs.- ffi;;5the o',,'her ring protons shovred evi-
dence of e:<chanqing even afte:" 120 hours'

i{ith a verlr sini-Ier half-life 8-anino- hthol a3.so shows er:chan.1e onl;r

of its 1-hydroP:en. l'lhen only tr"o- thi ecu.ive ent of ITaOD vras Present the

exchange r'Ias very ruch slower, oi:l;" abou +, zr,(,lraving tal;en place after j days'

1,Iith 1 -di ro hthalene ani 1 .2 r:ol,es of .le-CD, boti: tire 2- and 8-

[evf]. f-lives of a'lrout 2 ö"a:rs. Phenol itself sho'.rs

fn 7-anino-1-naphthol only 'uhe 2-h;rdrogen I'Ias found to exchanqet rvith a. 
-

n'rr-iirä6*;1ffi".'rfhenon1:,'o.Eecuiva1entsof]]aCDr+asnresentl.t
r^;as not oossible to obser'.re anli exchen.e after 7 da;r5.

hi'Cro,tens e

no observebLe exchanle r+i th liaOD after 16 da;rs.

rn su:::nar:r, the sodiun salts of 2-naph',,1'lo1 ani 8-ar,ino-2-naoh'uho1 exc'nange

otrl.,, the 1-iryciro3en a*- eil epp::eciabLe raie, eni t'his sone JO-c9'0 tires fe-'ster than

f-uoir.,o-f-r,"r-hto1 exchanges- lts 2-h;'dro.en; ttoti-t 8r€ r-"uch :o::e rapicl than iiagPh'

l,le have been able to assi-r Een.., of the bancls snd cor-rnIin5 co::stants-for
these con:nouncis and rgill be i.ap11.'"o n€.ke these i:no',ru to antlone i::+"€testecr

Althou.:h this ,.'lorlc is obviousllt- 1nr frotr co::I:Le're, anci conci'-rsions wou'Id be pre-

:nature, we hoire that this cornunication ie;r be of sor:e interest' 
"Ie 

r'lish to ex-
press our aDpreciation to Dr. Danie1 Ross bor his sus.qestions and s;'rnthetic work

inportant to ttris Problem.

lltth best reSards,
./'-\
6Aä'br* C.nrv,;,n Ra"tl VhuAeer.J

(]":rs.) Fatricia c. llorrison Ronald F.'i. cieciuch
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Dr. Eer'nard L. Shapiro

IVreIIon Institute
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Arcisstrafle 21

Telefon: 5592 I 351

Sehr geehrter Herr. Dr. -shaniro !

Es wurden Kernre-eonanzgektren einfacher
Cyaninfarbstoffe unter sucht

Die Pr'otonenres onanz der Kettenchromophore von Di-nrethyl=

amino-propenyliden-dimethylammoniumperchl-or'at (I ) und

D imethylamin o-pent ap ienyl id.en-d imethy I ammoniumperc hl or.at ( r r ;

ist voro AX2 bzw, AZXZY-Typ.

Ein Dubrett der Protonen in { -.stell-ung der cyani-nkette von

(I) ( 0,5 m 1n DrO ) tlegt bei cla = T,4n ppm , ein Triptett
der ß-Protonen bel 6 r, = i,'t9 ppm (TMS 4 ir{ot % in CC14 ext. ).
Bei (II) ( 0,1 m in CDTCOCD, ) erscheinen ein Dublett der
( -Protonen bei Jn= 7,1, OVm, ein Quartett der protonen

in i3-Ste1lung der Cyaninkette bei t ß = 5,-1 ppm und ein
Triplett der f-Protonen bei t6 = Z,O ppm ( TMS 4 Mol % in
CCI4 ext. ). JotR =11 ,8H2., Jfjd -1Z,ZHz,1)
In Grundzustand liegt all Transkonfigur:ation vor , 2)

Bei Nor'maltemperatur in neutr'alem lViedium geben die tviethyl=

gr'uppen der Auxochr'ome bei beiden Ver.bindunt3en Anlaß zu je=

weils zwei gleichstarken fiignalen bel 
(
' ,r, (r) 1,21 und
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t,O1 ppm ( in DtO O,, m ) , bzw. örrr, fTr) 2,'i.) und 2,59
t \Lf,'l /

ppn ( in CD, CO CDt 0,1 m )

Diese Auf speltung der lvlethylsigna Le is:t tenperaturabhäny;ig uni

geht in etwa linear' nit der' Iteldstärke ( bei tI) in HCCI , 11 ,75

Hz bei 50 IVjHz , 414 Hz bei 25 N'Hz ) . SoJe'nie neuL.t'alet' IViecllum

vorli.egt , ist sie r,r,e ,itgehenC unabhäng;i-g vom Lösun'smj"tte1

tr'remdionen zusatz bleibt ohne Einf'luß auf' C ie Cr'öße der Auf spaltung.

Die exper inentellen P,ef'unde sind al s gehind ert,e , lnner'e

Rotation der N (CHr)2 Gruppen urn Oie N-'--Cq Bindung zu deutenl'4)

wie sie bei Car'bonylverbindungen von Gutowsky , Philips u.a. t)

beschrieben worden iEt. Sie ist säurekatalysiert , v;ie alle

c i s-tr'ans -Uml age r un Lien .

Die Höhe d.er Energiebarr'iere E" der Dlehung um die N---Cd Bindung

kann nach Gutowsky et al. 1) für (I) in Benzophenon zu 17 KcaT/M

( uei" f Z = O,227 sec/rad- ) , für' (lT) im gleichen Lösungsmittel-

zu 10 Kcal,/M ( Uei IZ = 0,274 sec/r'ad- ) , für Dimethylarnino-

heptatrienyliden-dimethylammoniumper'chlor'at zu 7 Kcal-/lVi ( bei

IZ = 0,227 sec/rad ) abgeschätzt werden.

lüit wachsend.er Kettenlänge ninmt Eu. ttd TKol1. ab. DlnethyJ-amino-

heptatrienyJ-iden-dimethylammoniumperchlorat zeigt bei Normal=

temper'atur nur mehr ein lVrethylsj.gnal.

Säur'ezusatz er'nied.rigt die Aktivier'ungsenergie der Rückorientier'ung

bei (I) . Or11 Vol 6/0 HZSO+ in einer wäi3r'isen Lösr1ng von (I) (0'2

nMol / ml ) veminger't E, auf 8 KcaI / Ni.

tas NlVrR-Spektrum der Kettenprotonen wircl dabei nicht geändert, d.h.

die Tr.ansverknüpfung der' Cyaninkette bleibt erhalten. Jedoch tritt

ein Pr.otonenaustausch der: H-Atone in ß-Stellung der Cyr:.inkette ein,

der in schwerem Wasser als Lösungsmittel bei Säure zusätzen von etwa



63- 38

0rl YoL {/u D2S04 so langsam erfolgt, daß die Kinetik untersucht

werden kan.n.

Mit freundlichen Grüßen

'V. ld l'l-r^

( /)Zr, 7 )'vz' v,r'./ ?,'v 7' '24 )'4

lit.
1) scheibe et ar. Beri. Bunsenges. für phys.chem. fl- 5oo (1965)

2) Scheibe Chinia 1! 10 (1961) s.Lit.Hinvri.

,) Gutowsky J.Chen.Phys. A. 1228 (1916) s.Lit.Hinw
4) Harnrnond,, Neuman J.Phys.Chem. fl- 1655 , 1659 (961)
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THE UNIVERSITY trF WESTERN ONTARItr
UNIVERSITY trtrLLEGE

trF ARTS AND StrIENtrE

DEPARTMENT OF trHEMISTRY
LoNDoN, trANADA

December 19, 1963.

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

Dear Barry,

f apologize for the fact that you had to send a reminder about the lapsed
ttsubscriptiontt and I hope that the fol-lowi-ng bits of news may be amusing or interesting
to some of the readers of MELLONMR.

C13 tun: Our study of aromatic carbonyl compounds is nearing completion and one
inte"ffifeature appears to be a correlation of carbonyl chemical- shifts with the degree
of planarity in conjugated systems. An examination of the data for some seventy aromatic
ketones indicates that substituent effects in the meta- or para-positions are very smaIl butjn the ortho-position marked. l-ow fiel-d shifts are ffid whidh-appear to be proportional-

, the size of the substituent. This suggests that the major factor contributing to the
carbonyl shift is the extent of conjugation between the carbonyl group and the.aromatic ring
and a correl-ation of the carbonyl shift with angle of twist, Q, assuming a cos'0 relation,
provides a sel-f-consistent set of values'for 0 which agree with simple steric considerations.
The results may be compared with estimates of 0 obtained from UV and dipole moment data
and this is il-lustrated by a few of the results in the tabIe. 0ther factors contributing
to the low field shift in the hindered cases appear to be of minor importance and our
results indicate that suitable ttcorrectionstr may be made. For example, the rrortho effectrr
of methyl groups on aromatic rings has been noted previously by Lauterbur and oursefves
and aflowance for this 1p.p.m. difference al-ters the 0 val-ues only slightly as shown in
the table. Extension of this approach to other systems appears possible, although introducing
additional cornplications which may require corrections. For example, in the series
X-C6H4-C0R, where R is Me , Et, i-Pr or !-Bu, the effect of the different alkyl groups on
the carbonyl carbon must be considered and the results for the two series, MeCOR and RCOR,
provide the necessary data. (Incidentally, the general survey of the Crr spectra of carbonyl
compounds which Paul Lauterbur and I have been working on for so long shoul-d be subrnitted
for publication shortly. hre hope it will appear in Can. J. Chem. )

Doubfe Resonance !{ork : We have been using heter{nucl-ear spin decoupling to aid il the
analysis of certain ABCX spectra where ArBrC : HrX:F. Since the ABCX spectrum is the
superposition of two AB0 patterns and the decoupled spectrum is another ABC pattern with
the same H-H couplings, there are three patterns which can be used to complete the spectral
analysis. Dr. J. D. Talman of the Mathematics department wrote a program to do this based
on l{augh and Castel-fanols approach but requiring on}y one set of Ets as input data. Ttre

other possible sets are generated and al-I possible sol-utions computed. Then one selects
e set of parameters which best fit all three patterns. In addition, €ut error analysis

progr€rm has been completed recently by Dr. Tal-man. A typicaf case is illustrated by the
accompanying figurg, thg limits shown are-phose given by the error analysis. Heteronucfear
spin decoupling, Hr-(p"), to deterntine Prr chemicaf shifts has been examined and I am

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

shiit data to be measured on snal-l- quantities (just sufficient for the proton spectrum,
of course) and one can obtain data to within 0.5 p.p.m. very readily. I have used our
ol_der spin decoupler (with a VFO) for this work, but the use of the SSB Unit woufd improve
the. precision.

An example of some homonuclear spin decoupling experiments is shovrn in the
second figure. This compound (f) is one of a series of
bicyclo lZ.Z.2] octane derivatives we have been studying
and. these spectra clearly show the coupling between the
vinyl and the bridgehead protons which is confirmed by
decoupling. I have used our NMR Specialties HD-60 unit
for these spectra and the particular side band and its
frequency for each trace are indicated. Spectrum D

shows thL effect of changing the SB (from üpper to l-ower)
during a scan in order to decouple two multiplets. The

small change in the base-line occurred when the side band
was changed. To conserve space in this drawing traces at
two different amplitudes were used for A.

H

o

r{ o
H

I
Miscell_angogs notes - some longer range couplings have be

may bffi readers. (a) Proton-proton coupling
*eityt groups on the double bond in Cpd. II (supplied by Dr- l{.
r+as found. It is interesting that these methyls are equival-ent
in-the parent, non-acetylated, pyrazoline. (b) Examples of
p31-H cäuplings of the type P-FC-C-H have been observed for
phosphorui esters, employed in the decoupling work mentioned
ätovä, having the structure (nto)rn(x)Ycucfu where X:0,0rS and S

with Y:0rSrO, and S, respectively. The methyl protons show a
splitting of l- J 0.1 c/s.

en found,recently which
of 1.35 J 0.1 c/s between
C. Howell of this department)

N
7 coc*{3

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

Sincerely,

J. B. Stothers
Assistant Professor

JBS:vl
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Estimates of 0 fo. some Ortho-Substituted-
Acetophenones bY Various Methods

Method of Estimation
Substituent (s) cf3 m-m,

(corr. )*

24o (Zso )

2ro (25o)

zro (zso1

44o (soo)

460 (s1o)

5to (5?o)

250

2go

o
51

1?o

220

240

2go

440

5oo

Snectra (1)

4oo

240

350

--o55

630{-*

Dipole
Moment (1)

340

460

UV

2-Me

2,4-14e2

2,5-14e2

2,6-Me2

2 14,6-l4eg

2,3,5 r6-Me4

2-Et

2-L-Pr
+2-t-Bu

2-Me0

2-CI

2-Br

2-r

2,6-Et2

2,4,6-L-Pr3

o
62

3oo (2)

Isobutryophenone

Pivalophenone

19

3

o

o
3 340

* Data in parentheses have been corrected for ttorthott effect of methyl group(s).
lt Usittg the data for 2r5-di-t-buty1 acetophenone

** Ttre value 6?0 has also been reporteO(l).

(1) E. A. Brande and F. Sondheimer. J. Chem. Soc. 3?54 (1955).

(2) tv. F. Forbes. Can. J. chem. !9, tto+ (1960).



SPECTRA of
63-42
(A) (c)

HH
r-C-ö-cocpre

fit"
(s)

A) Normal proton spectrum
(Ancx only)

B) Decoupled spectrum

C ) Theoretical decoupled
spectrum

A

91 .5
I

15 .6

Jls

Jl,c

Jsc

io,
0r.

+ 9.46

J 8.31

+ 5.b5

26.73

l'4.07

0.40 c/s

0.40 c/s

0.40 c/s

0.77 c/s

0.63 c/s

I
J

J

J
+

C

6 4 ,ro 68.4 22.9



. {,) normal spectrum

c) iz : 22a c/s (l-ower sB)

D) i2 : 57 c/s (upper, then lower SB)

c - f-l
6

t{F c 5* l-l

330 ?to

2to i50

)

o0 Mc ec SPECTRA of Cpd. (r\

n) i2 : 180 c/s (l-ower sB)

c

c

150 llo

A 63-43

l-{4

o

c3

tro 15() lro o
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