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Dr. B. L. Shaplro
MeLlm Insüiüute
lrlpo Flgth Avenue
Plttrburg6 13r Pennsylvanla

Dear Doctor Shapiror

I{hen a sanple dlssolved ln chloroforrn ls shaken wlth deu-
ter{um mide, exehange of the aml-de proton oceurs very slorly,
In the presence of a bases such as ürlethylamlne, the exehange
occurs rapldly and quantitatively. .

Ttre canpLe ls dJ.ssolved lrt O.h m1. deuterochloroform con-
tatning tetnamethyLelLane and ühe specünrm taken, the tube le
removed, and 50 mierollters of dcuterium oride and 5 nLcrolLtcrs
of tr'let?rylamLne is added. the mixüure is shaken several ti^nes
and the tube ts repJ.aced in the probe.

Ttre Lower curre shows the chloroforrn spectnrnr of protected
glycine rtrtle the upper curve shows the spectnrm.aft"I base ex-
ähäne" of the aml-de-proton. the -NiI signal (h,lr5 tau) ls absent
in the upp€r curi\re end the mettrylene signaL at 5.Bl tau orlgln-
ally a dorblet coLlapses to a singlet on exchange. In the upper
curve, the signaLs for trtethylanine and trace amounts of water
are also Bggnr

Yorrs ürllyt

0!!% a \J,,t*
AL1en I. Cohen
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MOUNT HOTYOKE COITEGE

Souü fl ADltr, 
^{ass^cHusfrs

DE?AITffENT OF CHETISIIY
CARR TABOUTORY

Dr. B.L. Shaplro
Me.Lloll Instltut,e
44OO r'1fth Ave.

I"by 6, 1963

PlttsburSh 1J, ?enna.

Dear Barry,

In an extsnslon of work rEcsntly reoorted (.r. gn. Chen. Soc., !!,
5L6 O96t) ) on Eub6tltuent effects ln a saturated syEtEn we havs anal-
yzed the sDectra of the followlng serleB of mono-substltutad 1rl-d1-
cblorocycloDroDanes !

Cl CI, R3 OAc Thls syEtem ha8 been studled ln hooes of anawer-

3,6

32r\
\

*: Ll

2.8

2.7

2.6

R
oCHz lng some que8tlons ralsed ln our 6e,r11er blcyclo-
B.r t hepteng serles as well as shodcllhg some llght on
il tne effect of rtng straln on coupllng constants.
Cooli Thls oartlcular systeß was choson becaus€ 1) 1t

has only tfrree couDllng protons, f€[cl1ltatlng unanblguous anelysls of
the spectra,2) tt ls r1E1d, thus sllolnatlng.chengea ln coupllng con-
stants due to changes 1n dlhedral anEle and J) orobably moEt lEportant'
only one substltuent ls cbenged 1n the aystemr facllltatlng comparlson
of spectra i,r1thln the serles.

The data for these compounds ts Dresented ln ths Tab1e. It w111
be not,ed 1n Flg. 1 that there ls a roughly llnear correlatlon between
couollng constants and electronegatlvlty of the substttuent' 1n con-
trast tö the ftndlngs of craham änd Rogärs (.1. lm. Chem. Soc., Y' 2249
1962 ) r*ho concluded fron thelr study of a non-honclo€rous serlea of cyclc-
propane comDounds that substltuent effec'ua ltere not lmDortant ln the
conslderatlon of the Droton-oroton couollng eonstanta. Ilutton and
Schaefer (Can. J. che;n., 41, (1963)) in a-nore recent study ol coupllng
cons'eants 1n the cyclopropane system concLuded that substltuent effects
nay be of some lnportance, but agaln +.}:ey were not exaalnlng a honologous
serles of conoounds, and thue could see no cl,ear ccr:'elatlcn.

In F1g.2 we have olot'ued the lnternal challcal shlft (ln c.D.9. at
60 le. ) 5-r-6L and 5*- ö vs. electronegatlvlty. 'tle ere atra loss -to ex-
plaln the"Ia'ige devTatlons of some of the oolnts'

From thls work we conclude Lha! couDllng constants and lntetnal chenlcal
shlfts are Llnear functlons of the electronegatlvlty of the substltuent
ln the cyclocropane system.

-t0 -? -E ,956
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1) rts deflned by Cavanaughr and Dalley, J. Chem. Pirys.]4, 7i??-(196]-).
2) DaLa froa Gräha.r ind äogers, J.Am.Cfieo.Soc., 94, 224) (1962).
J) iate fron äe111y' Absträc',s,4th ccaAfiS, :Ie.cln 2' I)63.
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ÄAOUNI HOTYOKE COII,EGE

SOUI}I HADTEY, MASSACHUSETTS THE UNIVERSITY OF BIRMINGHAM

May 8, L963
D€partment of Chemistryt

EDGBASTON.

BIRMINGHAM, I5

lth l[ay ]!61.

DEPARTA.IENT OF CHEMISIRY

CARR I.ABONATORY
r.L.,iox.: sELLY OAK i30l.

Dr. B. L. Shaplro
r',Iellon Instltute
44CC Flfth Avs.
?lttsburgh 1lr PennsYlvanla

Dear Barryt

I feel I nust take a stand ln a flttle controversy ralsed ln
the last i"ElÄoN-l{-R, namely the slgn of the 4rF.(gem) couollng con-
stant. i'tclauchlan and Bucklngb.an ln #54 repoiited thts counllng as
havln8 a neeatlve sl8nr however th1s was questloneal by Baldesch-
wleleF and Earfleld äs-weIl as El1enan, l4enatt, and learce \n #55
who 'would prefer to see a posltlve s18n.

Eleewhere ln thls lssue 'de have reoorteC soüs work on couollngs
In a cyclooroDane systen ln whlch it was shown that Jr*(gem) de-
creases algebralca,lly wlth lncreaslng elect,roneg;atlv1ty. Thls has
prevlously been shown by ue to be true for a blcycloheDtene syste$
I.r.,gm.cfrem.Soc., 85, 5M (196r)) and by schaefer for sone ethylene
conpounds (can.J.cn-em.49, 1 (l-962)). Recently we have coll-octed
sono data on xacno-substlTüteA'epoxiaes and havä shown that Jgfi(gero)
decreases algebralcally as electronegatlvlty lncreases. _It has
Eä=Effin täat JHH(ge;) 1s Dosltlve-ln elgh tn t,he epoxldes wh1le
ln tbe systems mentloned above 1t 1s ne8atlve for tbe nost part.
It EeeBs- very Iog1ca1 to us tfrat as one lncrease8 the electron
wlthdrawlnS iowei of a subetltuent Sroun on an atom, ong'rould
decrease the'coup11ng between nuc1e1 also bound to that aton. There-
fore If one woulä asä1gn t,o Jgr(geu) a negatlve slgn (as reoorted by
Mclauchlan) tfren 41p(gem) would decrease algebratcally wltb lncrsaslng
electronesatlvlt-y ol X tn the CHF2X molecules studled by Arlsonr et
at. (.l.cnäm.soc.-, W, 1B2B), a behavlor that would oarallel the
behavlor ln Jgg(gen).

It bas been reoort,ed that .[1g(gero) can have botb oosltlve and
negatlve s1gns. In I,EIÄON-M-R #55 Ray Freenan demonstrated that
J(;l-leq 1 can also have elthcr s18n. Undoubtedly the mlxuo ln the
Ji;(gäüJ etgn has arlsen through a coroDarlson of two serles of
cöäoöunds betr.reen whlch a slgn lnvsrslon has taken oIace.

Dr. B.l. Shapirot
lfellon Institutet
4400 Fiftb Avenuet
Pittsburgh 13r PA.t
ü. s.A.

Dear Dr. Sbapirol

Following upon Dr. Anetrs recent contribution on cycloöctane]
MEILONMR readers may be interested in some observations which l[r. wyer
and. I trave been making on its perfluoro analogue. The sampler provided'
by Prof. J.C. Tatlow, was examined in solution in CF.CI at lO.IO'f lic/s.
and tbe room temperatuxe spectrun is a single sbarp line (rr 2 c/s. tJj-tlth
at half height) I20 p.p.m. upfield from the solvent signal, which is
sone ll p.p.m. ]ower than tbe values for cyclic C"Fln and C -F]r.
lowering the temperature produces line broadening'afid1 ultiüatElyl
spfitting into a doublet with a separation of only zJ.J c/s., tlne
coalescerce tenperatuxe being -'OtC. There is no indication of F--F
geminal couplingrbut if it is as large as in tbe other cyclic fluorocarbons
the outer lines of the resulting AB quad.ruplet r';ould be difficult to
detect under these conditions. liVe hope to resolve this point by running
at bigher frecluency when the J/d ratio uill be more favourable. In the
meantime we have treated it as an uncouplecl system andr from both line-
width and peak separation measurementsrestlnate the heat of activation
for invers-iot t" 6.5 Kcal/mole. and' tbÄ entropy of activation $Sras
about -20 e.u.

we are also i-nvestigatin6 the low tenperature behaviour of
a selection of highly fluorinated cyclobexanes.

Yours sincerelyt

/-.9.7u*-
L.F. ThomasSlnce re 1y,

Kenneth L. i'l11}1aneon
Assrt. Prof. of ChemlstrY
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Department of ChäniEtry,
fnperial Col1eg:et

tonilonl S.f,.'f.

9th May' 195r.

Dr. B. L. $apiror
lüel1on Tnstitute,
4400 Fifth Avenuel
Pittsburgh lJt Pa.

Dear Dr. Slapirot

f expect this wil-l arrive too late after your reninder to plevent
our missing a }Iewsletter, but perh&ps it can get ue back on the list'
r was inieTestetl to read Ho1m, Chakravorty antl Duilekrs lett€T in the J.a.c.s.
a few weeks agol denonstrating the e:ristence of discrete spectra for cliastereo-
isomeric complexesl since f had alSo recently come across soroetlinq einilax
with cobaltous complexes of two anino acids. The spectrun of LCo(D aspartate).J-
is the same as that of [Co(L aspartate).]=; tbe extra line from the eolution
contai-ning both ligand.s comes from the'öomplexl ICo(l aspaxtate. L aepartate)]'3
ihe relative Broportions of the tbree species in this mired solution are about
25%, 25ß and. 5OS respectively, assuming all lines areas bave the same relation
to proton nmbers. lliih histid.ine, the rel--ative proportions in !!e mixed

ü:l'l';1"äj:1{ ff :"3; l;' r;:i"" ;i:?:'i' 
"?:{ 

)jq"o ffi 
" 

t::f :,":;:}Iildof th.
mixeil ligand complex is probably because it can have the mogt syornetrical
structure, with the 4 N atoms in a plane - the imiclazole [ts being trans to
each other - and above and, below the plane a carbolyl group, which probably are
coordinatetl to the cobalt, but in any caee are well out of each otherrs way.
to ilo this with 2D or 2L ligalds, the inid.azole groups have to be cis an<l iben
they are rpther close togetherl alternätivellr the 4 nitrogens need not be in
a plane. Th" li$e"elgg in the line positions naör arise partly becaus€ of
differences in the total extent of spread of unpaired electrons from the.cobaltl
but alsoy presumably, because the sterjc interactions make the cheLate rings
have clifferent conformations in the two sorts of isomerr since there d-oes seem

to be some relation between conformation and contact shifts in aliphatic li8ands.

Yours sincerely,

\L'fr"it
L. Pratt.
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rHE tsRrrrsHEPAL @usi[pN iftn,rry{ AssoclArroN In the case of the me'tlqrI phenols the sbcond noment of
2:J xyJ.enol a:r.d pseudocunenol are appreciably higher than are to be
expected for an aLromatic system containing freely rotating methyl
groups. However, when the m:thyl groups are not on^adjacent ring
sites only snal1 deviations frorn a val-ue of '10 gauss' are found. It
alpears that the presence oi an OH.group in an äCjacent positiö:: on
the ri:eg infl-uences the interaction of the neighbouring methyl ;roup
to sone extent, since the second monent of 2:J xylenol is si6nifice:rt1y
higher than that for o-xylene (9.8 causst).

Since the contributions to the secocd momenl from protons in
aromatic grouls, freely rotatiag methyl groups a::d phenoli-c groups äre
approxirately 10 gauss' ald the lone protons on tertiary aliphatic CII
groups have a similar contribution, m- thylene lrotons (cyclohexane
second moment 27.5 gauss' ) are the only lrotons likely to be pesent ir-
coals in arry significan_t quantity th:.t r:osscss a ceconci moment aipreciably
different fron 10 gauss'. This mi-ikes it possible to use the seccnC
noment coals to estima-te the fraction of the hydrosen present in the forrn
of methylene.

Id"L/sA

NE6ISTERED OFFICE:

RANDALLS ROAD
LEATHERHEAD, SURREY
TELEPHONE : IEATHERHEAD 

"ITcR^trlS : CUR^SSOC, LEATI{EtllEAI)

Dr. B. L. SLapirot
MelJ-on Institute,
44OO 5th Avenuet
Pittsburgh 1J'
Pennsylvaniat U.S.;I.

11th April, 195f.

Dear Dr. $:apirot

T:a cönnection ruith a recent NlR study of the hydrogen
C-istribution in coc.ls, we h"lve continued our investigation of the
broad-line spectra of organic solids. 'rJe wish to report the results
of a few measureilents on some rnethyl phenols.

The spectra of these compounds were recorded at liquid air
tenperature and the line-sh:pe, expressed as the second noment, was
calculated fron the derivative form of the spectrum. The values fould
were as follows:

Compound

o-L:re soI

2:J xylenol

JzJ r.ylenol

):b xltlenol
Pseudocumenol-

Second Moment (gauss2 )

10.2 : O.5

r.2 : a.3
^a*^-y.Ö - Q.l

10.1 r 0.4

11.4 t 0.6

If Sz is the second moment of tb.e coal, then the percentage of
the tctal hydrogen in the forn of methylene is. given by:

Sz-10x4^roi

Coa1s, which can usefully be ch:Lracterised by their c:rbon
contents (expressecl on a dry mineral mattcr iree basis), h:.ve second.
nonents ra:6ing from 18 gauss" for a high-volntile coal- of ?% carbon
to 12 gauss' for anthracite of 9l+11 carbon. For this rarlge of coal
ra"r:k the nietlgrlene content changes frorn f69": for the coal- of 7T/ carbon lo
11i3 fü the coal- of 949j carbon. This is co: sistent with the observed.
decrease in the amount of aliphatic structures with i::creasing carbon
content of the coals as sl'own by their infra-red spectra.

Yours sincerely,

p.ß L,ur
'vJ. R. Ladler.It is l<noun that the secc::d monent of a large nunbor of systems

of aromatic anrl of (aroma-tic + thenolic) protons appr-ximntes to 10 gaussz
f:is same val-ue h:,s elso been fou-nd for the second monents of methyl-
substituted aromatic systems provided ttrat the rnethyl group is in a
position nhere free rotätion is possible, )ut restriction of rotation
leads to rln incr,:a:c in the second tlcnent. For exanple, the second
morrnt of 1:B diri:thy1 naphth:lene is 1?.5 E'^ussz end thrt of hexanethyl-
benzene is 13.?' ,.,3=t.

^^.+ /
,):iL.../...
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INDIANA UNIVERSITY
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A
)r. f. L. Shapiro,
-;ellon Institut€,
UrOO Fifth Avenuel
Pittsburgh 13, Pe.

1) J: N. SroolerT, Disc. Faraday Soc.,
2) R. E. ],!ssner and 1T. L. Joll-y, J. An.

tas

Dear llr. Sbapiro:

The groton "p."i",u of dlbcsle has been rec€Dt\y ob"alled using. a Varian
nodel lüoöb spectreter sP€!'ftlag at 6O IIc. Iliqb resolutlon rias obtaired on\r
by tnni-Eg onthe intemaL-flEi lu tbe suples. (SpU.nnhe the sanples did not
inprove the resolution. )

Tb atleshod f,iage !bct8 th€.foton n.ll r. spectra ot g61 
1on 

and isotopically
nomal dlborane. Pacts l and C shor the ccoplete spectrun for nornal ard 1€
diborane respectively. Parts B ard D shcn the bridge proton regions expanded'

The bridge prototbin nornal öbcrranö are split into a seven-lined nulltiplet by
tso lrBts (Interities should bo Lt2r3)+t3t2rl). Each of these Llnes is fwther
spl-1t into a qut'U€t by coupling tö the tour terrninal protons (B)-. _This coup3.ing
cannot te sesn rhen one looks at the tomi-nal protoB becauge of the broadness of
the peaks.

rhe bridge Froton r€glotr ln the qtctla of toB dib-.n" (D) ls corylicated
beeause tle rfia'gClrq lJ 3, and becaügc ttle couPling of roB to protgns is on\r
L/^ lhat o1 riB. Thus the brldg€ IEotoD leglon 1s overlapped and only the gloss
tiätures of roB-fi (tirfdee) aDd H(bride6)-g(t€rd-ua1) canpllng can be observed,
r,hough proton-protdo coupi:llg fi cl€erly in eYid€nce. Coupung through boron
nas üeei prewiöusig *sercod[3)r buL this is tbe flrst exary)'e of Proton-p-roton
corpltng lbroogb tcFoD. otbar bcori bdrld€s a,re pceaenbly being exanined to see
if proton-poton coupll'ng caa bs ob6dßd. The valtes fe tlE sP€ctre are
tabilated tn tu teltc.

Cb@tcal Shtfis ad Corptlng Constarrbs fc Dlborane.

- lga mB H"H
D t t --r t--

nornal , -3.9"8 ü5 ".p.". . €.5"t 116.1 c.p.s. , 7.0 c.p.s.

--iä-----r- ,
96fi 

--ts -3.% ü.5 ro.lr3 o$

(a) tus . o

Dc

H.
H.

N,86,1J.
Slncerely yor:rs,

oonatä r. Gaines,
Rlley Scbeeffer,
Ibed Tebbe. (n

O)
I

{
Le.2r5 09tt).
-chen. Soc., B\, zolg (tgiz).



Iuclear Nagnetic Resonance Group
TilE R.OYAL INSTITUTE OF TECHNOLOGY

STOCKHOLM 70

SWEDEN

Stockhob' ü8y 10' 196r.

Cable addressi Technology

Dr. B.L. Shapiro
ü€Uoa IDsüitut€
440O Fifth Avenue
Pittsburd 11 PenE.

I]SA

Dear Dr. Shapiro:

During tbe last fer nonths ue have, ia collaboratio! Fith Bo Geetbfon'
perfornetl a series of experinents rhich appear to offer a uer possibility
for the energr level assigment in nuclear spiu syetens. the principle
of the oethoä is to proaluce a tIesEllg5r rettistribution of the nuclear spin
populations in an ener6r level sJrstes' either t'hrougb transitoty selective
saturation o" tfl6reh selective pöpul'ation inversion by neens of adiabatic
fast passage.

Suppose this has been acconplished throug! strnoug ltradiation of some

chosen lj.ne for a tire ehort contrnretl to tbe relaxation times. Ihen if
sone part of the NllR spectrum is inveetlgateit rlthLn a ttoe short coqrareit
to the nuclear relaration tines, f:iaee having En enelgr lsrel in co@o[ rrlth
one of the irailiated lines rill äisplqy iatensity changes *1ch depencl

only on the population changes.

N+2 TP

t7+/

t.

eelectiv€ seturatioa tbe pogrlatioa of the lradiatetl I'evels r and s
becoD€ equal antl the iatensity changes rill arout to 50 fi under optimrn
conclitlons. Yitle poprlatlon inversion Urrou6! adiabatic fast lassag€
tbe inteasity chFngss rill id.eauy bc loo l. Yith degenerate transition
frequocies the poFrfation chaagee 1111 bc largpr; they Day horever be

dettuceil iD the aane sinple naoner.

Io oral€r to acconplish a transitorT eelective saturatiou the steady
nagnetic flel<t a.lld thus the ener8iea of the various epin stetee shoultl
reoain constant in tine; the saturatinS d.-fieltl shoulai be rapittly turaetl
on and off inneilietely before the t€lovaBt part of the spectnrn-is invesögated
rith e neek r{.-fiel<l by'neane of t}re frequency sweep nethqit. TheD' the
transitorily seturateil levels vill alL aquire the sane aveffe popglation.

Popu.letion invelaion by neane of adiabatic fast passage cea be caried
out rith a field sreep nethod anat in this case the etrong rf.-fie1d is feft
oc 6uriDa the tine rihen the nagnetic fiefd scans tne tine(s) to be irradiate6
(care nust hovever be tsken to turn off this strong rf.-fielil if sone li-nes,
not to be irradlate<I, otherriee should be scewletl äurin8 t}le tine tlat the
relevant part of thd spectrtn is inveetigatett).

tJe rill iflugtrate the potentialitiee of tJris Dethod rith a nice 1itt1e
eranple. Let us consitiet the cage of e tJrree-spin s]rsten (l n C) rri-th one

"o,rpiing 
(J1p-) erperinentally equal to zero (rie 1."". the choico of an upper

]inil 16 mei-reaaer). lbe schenatic fi.ret order spectrtn for this case is
iillicateal at the bottou of Fig. 2, ancl in the upper prt of this figure tlxe

energr level arrangenents colresponaling to equal snit opposite signs of the
tro obgerwable coupling coratsnts are indicateil. As is eviilent fron these
tro leve1 arrangenentsy stroag irradiation of the liues A I antl C 1 viII
reiluce the intensity of the line B 1, tbe retluction being inclepend€ot of the
reletive signe of the tro coupliDgs. Eorever, if t'he line B 4 is elso iradiatetl
prior or einulteneously to the tines A 1 and C 1 the recluction of tbe li.ne B 1

rill be Dole pronoutrcetl if tlee coupllng conetaats carJr the sane sign but
uDchs[gd if the couptiag constatrta ere of opposite eiga. In ttris ra5r we

hsye Bborn that the trc yicinal coupling constants in the siale chaia of
cinneneltlehycle carrJr t'he sane siga.

fn concfusion re uish to e:press our slncer€ appreciation of your
ercellent bultetin entt of th€ blbliog!8phy. AB' p,orhaps gonetines overf,ooked'
atlvantage of this bibLiography ie that lt prsYeütB rorks burieil in soEe

obscule Europearr jounral to pass completely ulaoticcd by our hoaourable
Anerican colteges.

Yours aincercly

Str.n/BR

l.-

l"/ I S -S'-?
ti9.l

For eranple if a nonclegenerate transition (r e+ s) is strongly
irradiate<l the populatiou of the upper feYel (r) riLl be enhanced antl-t'hat
of the torer tevel (s) rill be retluceil in conparison to the un<listurbed
(soLtznan) ilistribution. Then the lJ.ne corresponcling to the transition
q-r yi1l be reiluceil in intensity rhile the iatensi-t]r of the line
correspontling to ttre transition p e r riI1 be enhancecl. Using t'he

noaencLature of Freenar and aldereon (l.c.p. fl, 2055 (tg6z)), we Eey

fomuLate the general rule that transltions ni-th Jt = 2 vilI be enhancetl

in intensity a.Dal transitions ri.th -rt = o rit] be reducetl. llith transitory Sdr//..-%*;;

ol
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fla€n"" e. Eoffnan Sture Fors6n
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at ö 5.79, 5.16, 4.45 and 4.O4 ppn respectlvel5r. The
trlplets artEe beeause eaeh proton ls atrongly coupled
to 5-ts two aelghboura on the atlJaeent carbons rith a con-
stant of the ea.ne megaltutle. In addltlonr the brenchee
of trlplets ! anct I are each doubled by spllttlng of
0.5 cps, so that proton ! ls cllagonal\r opposlte proton !.
therefore the protons corr€spondlng to trlplets g, E, g,r 4,
are conaeeutively around the rlng 1n that or"iler. tbis
aaslgrment is confhaetl by tleeoupllng experlnents r e'aal

dlrect rleasurement fron an expandetl trace glvea the coup-
llng conetantE beIow. Eorever we tlo not feel the anal-yele
permlte a clear dletlnctlon betreen the esaigment of alg-
nals to protons ae 1n I or II. If anyone reatllng thla le
confldert that tbe chenlaal shifts 1111 tlistlnguleh I fron
II, tben I would be glad to hear fron then.

3r
He

I II

-3-

chenletry from the coupllag constantE. Eor uucb thls le
due to lmekerlng of the rlag and bond anglee by türe bulky
rmbstltnenta, to the state of hybrtötzatlon of the carbon
eton, or to a firndauental bllnd spot ln the theorT, ls be-
yonil the capaclty of practlslng euplrlslste I1ke nyself
to tleter.nlnc. I propoee tnetead the flrst Iew of ülcro-
soelologr: nf,hercag peoptre are elther squ&rss or dlelln-
guenta, cyoLobutaaoa are both'.

llbe conpounrls etuclleal above are tlegrarlatlon producte of
the dlha1-ldee formed by chlortnatlon and by bronlnatioa of
cyclooctatetrgene. The lntrlguing coacluslon 1s that the
ehlorlaatLoa ylelde a cla-dlchlorkle and the bronlnatton
a @g-<tlbromlde. .0. frlL Baper, lneluillng photographs of
the apeetra and eome rlld nechanlstlc speculatlon ls 1n
press with letrahedron. üy assoclate perpetratore are
Tlaglos Georglaa (tufts Unlverslty) ancl Roy Johnson
(Vertan lssoclatee).

Ioure slncerely,

3&* Rfttl*

A. Y. Rob son.

EöEb

3rc02E
QH

J.8rD
t"ru
to 

ro
J" 

ru
toru
J&rG

= 8.7 eps

= 8.7 cps

= 8.7 cpg

= 9.2 eps

=fu;' ops

= 0.0 epE

In either case the four nain
couplings J"r6, t"ru, Jbro *d
J . renresent two vlclne1 ctecro
and two vlclnal trans coupltngs
yet they al-l bave practically
the se.me nagnltude.

Tbe atereochenlcal eoufigurattons of the dlehlorodlacltl
and the dlbronodlacltl are based on the chenlcal ehifts of -

the ring protons, ancl on the dlpole nonente of the eor-
responding anlqrdrldes. It is obvlous that the Karplue
equatlon eoultl not have been usetl to tleduee the.etereo-

ot
O)

I

ö
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PROFESSOR DR. F. BOIILMANN
ORCANISCE.CEEMISCEES INSTITUT
TECSNISCHE UNIVERSITIT BERLIN

Berlin Chulottanbug 2, don 11. 5. 63
Srnßo dor l?, Juni Nr. ll5
Fcronf: 32 51 8l/252

Dr. B. L. Shapiro

4400 Fi&h Avenue
Fittsburgh 13, Pa.
USA

Dear Dr. Shapiro,

to-day we have two contributions concerning spectra of acetylenic compounds.

Although our Engüsh is not the best one we prefer using it, since we

believe many of the participants wiil understand our bad English better
than our good German.

1) On the linear relation between the screening constants in some

acetylenic compounds and their corresponding methyl derivatives.

D r e n t h and L o e w e n s t 
" 

i rrl) have plotted the chemical shift
of the acetylenic protons of compounds Y-C=CH against the shielding

differences of the methyl and methylene groups of the corresponding ethyl

compounds Y-CH2CH'. This shielding difference was correlated by

D a i I e y and S h o o I e r y2)to the elektronegativity of Y, an{

therefore D r e n t h and L o e w e n s t e i n took it as a measure

of the l-Effect of the Y substituent.

As shown in that graph of D r e n t h and L o e w e n s t e i n the

Iinearity between the electronegativity of Y and the screening eonstant of

the acetylenic proton is not quite good because of the different M-effects

L) 2)
2)

of the Y subsütuents.

We found that there is a very exact linearity if one selects only close

related compounds. Plotting, for instance, the r-values of the acetylenic

protons of the carbonyl compounds II-C=C-COX (X = H, Me, OMe, OEt)

against the r-values of tle methyl groups of the corresponding CH'COX

compounds - the Iatters being taken as a measure of the electronegativity of

-COx3) - one finds all points Iying exactly on a straight line (see fig. 1)

according to the following equatation:

T,=r-r) (-cHi) . 2,Qo,l 46,13+ ??mT

7.2

t;

7,

CO Me

COOET

COOMe

B'o \:c,!)

6s

b6
CHO

(Jl
O)

I

3) 34,1099 (1961)

7,8

[;o,1-t-s-

7e

välwes see next GlEe !
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H

Me

OMe

oEt

crIS-c=cH

cH3-(c=c)2H

cHScox

?.835)

?.9154)

8.024

8.032

tab. 1 f-values of acetylenes

8.201) (cn')ac-c=cn

8.12 (CH3)3C-(C=C)2H

(cHr)rc-(c=c)rH

EC=C-COX tab. 2 fr-values of phenylconjugated acetylenes

2)6. 58

6.835)

7.L4

1.L7

Ph-C4II
Ph-(C=C)2H

Ph-(C=C)sH

7.L25

7. ?0

7.93

By the way, we found tle tr-value of propiol aldehyde given by

K r e e v o yr C h a r m a n and V i r, r " d6) (8. 11 ppm) bein! in
disagreement with the fact that acceptor substituents eommonly are

lowering the frequency of acetylenic protons. Since the deviation from the

.hour one (6. 53 ppm) is nearly 100 Ez we believe that tbere wiII be a mis-
calculation in the work of those author6.

2) On the dependence of the acetylenic proton's shielding on the number
of conjugated carbon-carbon triple bonds.

As shown in tab. 1 the replacement of one triple bond by two or three

ones in aliphatic hydrocarbons with no conjugation with double bonds has

no considerable effect on the shielding of tJre acetylenic proton.

Increasing ttre number of triple bonds in the phenyl conjugated series, one

can expect a diamagnetic shift eaused by the decreasing of the deshielding

effect of the aromatic ring arising from the increasing distance of the

acetylenic hydrogen.

Calculation after J o h n s o n and B o v e y3) yietas values for the

deshielding effect of the benzene ring anisotropy (- 0.226; -0.063; -0.026ppm)
of

the dilferenceswhich (0.16 and 0.04 ppm, resp.) are considerably lower

than the observed ones (0.5? and 0.23 ppm, resp. ), thus indicating thbt

the increasing of the hydrogenrs distance cannot be the essential origin of

these large diamagnetic shiJts we have observed.

This is confirmed further by the fact ttrat there is a similar effect in the

series of compounds in which the triple bond system is conjuga.ted with one

double bond, e. g., butenyne (r = 7,08 ppm)4and cyclohexen(1)-Vf(f)-

butadiyne (r = l" 70 ppm).

In contrast to D r e n t h and L o e w e n s t e i rrS) 
"nd 

to Cook and

D a n y L, k2), we believe thöre must be assumed some not aegligible

interaction between the aromatic ring and the conjugated acetylenic bonds.

Doing this one might expect any parallelism of the screening constant

and the reactivity of the compound in quesüon. For this reason we have

plotted the "first[ half-value period of the o><ydative coupling reaction of

some phenyl conjugated acetylenic compounds against their t-values (see

the graph on the next page).

8. 125

8. 125

8.0?

In contrast, in the phenyl conjugated series (see tab. 2) the shielding of

the acetylenic hydrogen increases by an amount of 0.5? ppm if the number

of triple bonds increases from one to two. Going from two to thr-ee there

is a further diamagnetic shift towards higher fields by 0. 23 ppm.

4_G.RD. Tiers, J. Phys. Chem. 62,1151 (1958)
5) teken from H. Conroy in Advances in Organic Chemistry, Vol. tr,265(1960)
6) J. Am. Chem. Soc. 83, 19?8 (1961)

I)-J:-MoL Spectr. J, 110 (1960)
2) Tetrahedron 19,1?? (1963)
3) J. Chem. Phys. 29,1012 (1958)
4) J. Am. Chem. Soc. 83, 19?9 (196U ibid., 84,2009 (1962)
5) Rec. trav. chim. Pays-Bas 81,635 (1962)
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This reaction which yields (R-c=c-)2 from R-c=c-H is carried out in
presence of a large excess of couprous and cupric chloride in acid
solution (ethanolamine hydrochloride in methanol) and is found to be a
second order one.
ItFirsilrhalf value period means that time in which the concentration of
R-c=cH has reached just one half of the value of the standard beginning
concentration.

Although the linearity crould be a better one it is shown that there ls
any dependence of magnetic screening and reactivity of acetylenic bonds.
This could be interpreted easily in terms of the charge density at the most
external triple bond"

AII the spectra were scanned using a yarrtalir A 60 spectrometer in 1-
molar solution in CCln. 'Ietramethylsilane was ta.ken as internal
reference. The scanning rate was 0. t Hz/Sec.
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QUEEN MARY COLLEGE

( UNIVERSTTY OF LONDON)

MILE END ROAD.E.I

o";*'#;; "}ä:fu:il" ]4tb Mayr 1963
)r. 3.1. Shapiro,
lfisllon Institute,
4400, Fifth Ävenue,
Pi-ttsburgh,
Perursy]valtia, U. S.A.

Dear Barry,

The research of the i{.M.R. eroup here has blossoned consid.erably in
severaL wid.ely dif'f'erent area. I shall try to surrnarise the results briefly.

1" 19F spectra of. pentafLuoroobenyl-x d.erivatives, C.F"X (Tony 3or:rn and.
lJll]1can -11-I1es/

As a result of the synthesls of a number of pentafluorophenyJmetal corn-
potrnds by Drs. A.G. Iidassey and F.G.A. Stone and thej: coworkers and. the
avaitability of several flgoroaronatic coropounclsrwe have been able to
roake fairly corprehensive r)F n.m.r. studi€s.
The cherdcal shifts of the ortho-fluorine atons appear to be influenced.
by the presence of r.uroccupied. lowlying orbitals in tbe group X. fhe
wort l-s an er€ct parallel of the perfluoxoalkyl stucly of Pitcher,
3uckingham antl Stone (1. cnena. Phys., 1962, &., 12ü. tilhen X is a
heavy atoro, e.g. in C^F.I as opposed to C.F^Cl, or contains a netal
with lowlying d orbitäId, e.g. in cÄFqlh(UOyg versus (C^Fo)oSnDlezr
the ortho-fluorine resonarce is movöd/to low-fieItl. The-eff6ct should
also be present, of course, in ortho-substltuted monofluotobenzenest
ancl inileed the presence of an unerplaineci shift to 1ow field has been
recognised. (see Pople, Scbnei-der, Sernstein, p.325) althoqb so far not
adequately cxplained.. We are considering the rneta and. para-shifts in
the light of recent theories of el-ectron clensities (J. Chen. l'hys.,
1963r .39., 3?4 ana 381).
The Jo*r s show interesting variations with substituent [r and we are
investigating the JOts in such molecules as 

,{ }r_(*xfor similar variati.öns. " ,-\=d-:
There are some intriguing_1ong-rarge couplings: 9.9., between E. *d
ortho F,s in (c.F.)"Snue-(0.35 c/s.) and c.F.oMe (1.o5 c/s.), and
between the CFr" dnä. tUipara-fluorine :-n "Cfrrcf, (t.q c/s.).

f, Known to be initiated as rphufylr, since the CErgroup has been tertecl the
rroufyll group. J

Dr. B.L. Shapiro -2- 14th May, 1953

2. Tetraethyl 4er!v4!iveg of Grouo IIt and IV trlleoüate (Dr. Iiassey
arr" "t"a* """"1
fhere are spin+pln effects betroen protons a.nd the centraL atoos
evident in tb.e proton spectra of EüOB-, Etrltr and. W..l,st (c.f.
Lancaster antt Neglia, Mel.lonnr, No. 43: f9j and in Mer3- and trierAs+.

The reeults o"4r11cna) - 4.o c/s.s 
"tt.". = r.o, F,gq, -oru

ultn. - 1.? (neeotiatect with lancaster and'Neglia)9 nu?5öuJ.n"75cn,.
Bolon"thus reselobles fluorine with respect to the relative size of J

the short- and long.{arge cor4rlings.
thr appaarance of tbe proton spectrrm for Et,As+ clepend.e upon tbe
solvent. 0n1y in solvents of higb polarity +are spin-spin effects
(otben tban Joo) evident. Ia other solvents we conclude that ion-
pair formatlofi"allorrrs rapicl relaxation of the qua,tlrupolar nucLeus.
l[r. Chuck has noticed silri],ar effects on spin nultiplets in the etbyl-
pJTidiniuxo salts, as well as i61-pair influences ou the chenical shifts
(c.f. Gicleon Fbaenkelts work on arrilinium salts).

3. H {g} ana retative eipos ot t! in lt5-apiaes (Tony Bourn)

We have looked. at the cases: R 2 - R 3-H; I
p. -".<: :

R2 - R3 = Me; III
R2 = Mer R3 'EtII

The relative signs and magnitud.es of the couplings are

J

J

J

J

J

J
a

(t'tr)

(r'rz)

(ur)
( rz)
( 23)

( 13)

InI

+- 15.3

| 86.5

i 9o.o

II

i rl.5
! r.2
i 92.6
i o.g
+ 4.83
+ 1.9

III

i ry.e
! t.2
! 1.1

o-gt
o

o..+t

91

SPf
I

l

4Je&"p L 3"

*.f H'','| * rv'{irl
'1' g"JL ;4.4

! 13.4

+ 2.8

+ 1.7

* Tentative relative sign a@p*a€l -'e {.*-l J"3 a {€'*(Ä A
t gq* u*i*w

E t. * t<-.-lr 3 ne!4.S,* *. {r€.!&A rAo* t(u Your:s sincerely,
z&.<.luact 4/w^.;2. ,"."r^ rt Tra b .U(

.t&, Aa.r g E,/R*,rolat!

Frl Rand.all (,
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Pleose sddtes ony rcply to

Department of Scientific ond lndustrtol Rescorch

NATIONAL PHYSICAL LABORATORY
Teooncrorl, Mlddlesex

Ielegrams: Physia, Teddingun Telephone: nodiagton Lock 32D., ext. 601/199
Basic Physics Dj,vision

THE DTRECTOR

ond quote: :tt'..i
Your rcferencc: lrthl;,ay, 1961

Deer Buzl',

?he case arraia;t trisqLes

ft occasiomlly haliens that ihe feasibilitlr of an eq;erünent hinges alrnost
entirely on the resolving porer of the :3R s:Ectroneter. iuch wae the case in a
recent experiment of oue (described in the note ihat follo're this) md it led us
to r*eruj.ne the factors that deternj.ne the obs*ved l-inFlyidth- lhroughmt the
]t;'eu histori' of ow q,m DP6O we lu.ve usually been able to vrhittte the lines
d(m to a rridth otr about 0.[ cps (futt vidth at ha]-f height) but not ruch bettä,
md one gets the iripression tlet oiher spectr@ters tend to exhibit a si.nilar
nhand corei of line uidth that is Eoof against arry @dnt of fiddling vith shin
coil coatrols. It <ioes se@ a U.ttle bit swprising that tbis shald be simply a
field in.hoogeneity effect.

Let us src that pwer broadening by satuatim has been avoided, a.nd that
properly degassed solutiffi.of Iw viscosity have been oryLo5red so that the true
natual linlrridth ( fi f2)-1 j.s less than the imtrwntaL ridth-

Railiation d."rping nqy reu its ugly head (see ücllm 55 ,1) but 
"equires 

that
the tEtidlär liae ia question be so strong that 1t8 abseptim is no Long* a
negliglble flraction of the driviag 

"ad.iofrequcncy 
levcl. When there se mrSr lines

ir the spectru, or vhon dtlute solutions are used, broadening by this nechanis
strculd .be negligibLe.

Fielä c frequencJr lnstabillty canld conceivably give rise to broatlened lines,
hrt a fagt acttag field-ftsquens;r controLler shcarld oure this difffl.olty. Our om
set-up fceds an erc signal fro a strong line ia the speatnn to the flux stabi-
Il,g€c anil at tbe sanc ti.oe grlls the rf crystal frequency to co.rnteact rapi.cl -
fluctuations.

One possiblc o:cplanation of this lirre ridth rbarrierr is that the sldv lw3agc
requir@trt bec@s verlr difflolt to fulfill fü rerT sharp liueg. The requi:etl
cotrditlon ls that the tjle taken to steep througlr the line shqrld be long ccupareil

/vita,

Dr. B. I& Shapfuo,
Ifell-m Iretitute,
11400 Sifth Avenre'
PittsbEsb 15,
Permsyl-vania,
u.s.a.

NATIONAL PHYSICAL LABORATORY

rith thc inverse Line width (i,.e. halvirg the line ridthvdld require a ftrfolil
deeqsc in sreep rate). If thi.E rather stringent coqd.ition is not uit, then the
brGd.enir€ of the rEtural line mgr erceed the field in"hmgeneitJr br@ilening.
Jacobsohn and 'lttangsnesa (Flrys. Rev. f7., 9lP, 1948) bavö calqlated the llne slnpes
to bc e4ncted fd ffiop raües c@IEable rith the i:rverse lite ridtlL One DaJr
tledrce tbat a f.iae 0.2 cps ride mld requirc a sregp rate of thc orde ot l4 cps/
nirute to avoiil a14reciable br@aleni.ng (and incittentally thde is then very tittle
ringiug after thc line). this is so slf, s to recessitate sre kind of field-
ftequency controller.

Smc. evidance for thi.s vier-point is providedl by recording pat of the
sp€ctru of l-brmotiriophenc-2-aldehytlc at two d.ifferent sreep rates. The upper
trace recedcd by sreeping ttre raclidrequency at 12 cps/nlrmte, the lder trace
at J cps/Eimte rith a c6lEmating fGfolat reduction in chart speed. Resolution
xas iupü'ored by alnost a factor 2, giwing a !.ine-Fidth of<0.2 cps. Iven Bharpe!
llncs rcre obtained at lmr srecp rates but thcn ctErges in fielal hmogeneity
rith tir. brccnc aplrectablc. F@tütately the contiru@s oscill*colrc display of
thc ecc signal used in tbe control loop allm atljrastoents to be @de to the y
grailient cmtrol rtriLe the spectm ls actually bej.ng rcddea.

' Ytrs sircercly,

RoX Fm^a'n

Rey llecoan

R-b'^3
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ond quote: EP.ir.F.1
Yur rcfcrcncc:

It wouLd be interesting fuor the theoretical point of, wievr to be able to
relate the signs of long-ralge proton spin coupling constants tc couplings of
lrrown sign. To <to this by the spin-decor:pling rnethotl requires the two prot3ns
to be part of a trlangle of rmclei (.+X) wtrere all three couplings procluce
obserrable. splittings in the spectruo (e.g. Jril W be relatea to Jt" bJr

rash-ing out J-.). Unfortr:nateJ.y it often happens that one of the cou;olings is
so saJJ thattt proiluces no <tetectable splitting at aIL; this is sotenl:at to
be expectecl if one is üying to relate a five-bond coupling to a vicinal coupling
because the thitd coupling is necgssarily 1on6-ra1gs itself. a typical exar-ple
is J-brurothiophene-2-ataähyd" ( IJJJI<o.z ärs, l.ro*l = 1.1 cps, lJa.;l = 5.2 cps)

of which the 60 IIls spectnur is shown belorr.

Dear Bantrr,

the case for ticklins twice

:i Thie problen can not be circr:nnrentetl by a sirgle tickling e:qreriment because

if J.* is less than the line wiath, irratliation of an X line does ltot split an
A 1tf,e. The-general nrle in a tickling experioent is that transitions are split
if they share an energr J.evel rith the irracliatecl line; we rorst therefore refer
to the-energ3r 1eve1 Ai"gr*, (slrown here for aL] coupling constants posi-tive).
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For J"* = O each X line and each Ä line is in fact conposed of tso
degenerate-trusi.tions. rmaaliation of an x line (e.g. treniitions xl andx2) necessarily rErturbs both upper ud. rover levels of al arri /i2 equalr5r antt in
a coherent fashion w'ith the result that no net effect is obserrred.

-. _9r" wqy of lifbing this troublesone d.egeneraoy is by the ticküne experinentitself. frratliaticn of ar5r one Li trmsition lou]'cl split just one tians-ition of
each degenerate pair, naking each ä and. X line a i:2:1- tr:lplet. For example,
consid.eration of the energ3r 1eve1 d.iagrarn strows that ir=arliatioriof Ml rouldsp).it A'1, Ar, Xl antl Ir,. brl woul-rt leave M, N+, X2 srrd )(/a önfy very sligbtlyaffected. rn practice lJr,-:t[ i" so sh2't't that even a rea] H, pl"turi" rrne ue
to s@e extentr. anit this generates a reak satellite line on one sid.e of A2 anilä4 (see Fie. zb).

rf a thircl racliofre,Tuency fieltt H. is rnw set on the centraf. li-ne of one ofthe x triprets (sqv x2 tn the high-flertt tripret) ana if the p.ttn"t"iio" otthe other ccnponents of thi-s triplet (xl) is k-pt very sna11 by nakins IL > H-.then a very aa1l splitting of art the cmponents of one of trrä -l tiLpI.i" 
"iÄrtabe observ'ed.. For like signs of J1g arft Jr* this riLl- be the high-ri'erd triplet

(n] -u nz), fo1-orryosite signs, ür" r.-fiufa iripret. rn practice nagnet fieltt
-inhonogeneity affgcts proton-proton tickJ.ing e:qrerirnents, cairsing sorre äoublets tobe abnorrally -"irr"p ""d 

others abnormauy broad, so the smqrl 
"pi:-ttir,g is only

resolved for the central line a2 but not for the outer lines -al 
as lccn in3ig. 2c, blrt it is clear that the lon-fie1d A triplet is unaffected.

. {ru *Fd b: e_:q>ectetl to h?Ie the sane sign as o-rtho benzene couplings rhich
have bEn_ shdmr to b€ positive (ücrar-rch1an, i:ellon !e), indicatirg ttrat tire rive-
borcl coupling to the alde!5rtlic proton is al'so positive.

one of the headaclres of such m e:<peri-nent is to rs,ol" how to propitiate thosedeities tbät contror rnagnet perfortrace ancl resorution (see preceaing-note),
because intctltretation of-the tipletrtsonance slEctrun is oniy straiihtforrgaril itthe.sprittlrg- yHtllr is a sall perturbatioir co'rrared. wili' "yHr'/a.r , whichin tum uust be *mall c@pareA rith J$r = 1.1 cps. the experinent has nevertheless
rygyea qrite fesiblet antl ne feeL itiäa;r one dqy ererge aÄ a general nethod of
finrting the signs of long-rarge coupling constants.

' 
_f,c ackrmlegqe the generosity of Drs. Hoffuan and Gestblon in Forid:jJ€ the

p3op1e of brootl_riophene alael\yde, even nhile they were attaclsing tie probreo ofthe sign of the long-range coupling by another technique.

Youre sincere\r,

Jtüll-.

NATIONAL PHYSICAL LABORATORY

) \')G4"- R'ax Ftwna^ Zz.(2:,^{".t2-

A.D. Cohen Ray Freernan Keith Ltcif,anchlan
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Dr. B. I,. Shapizo,
Llellon fnstitute,
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)-...'r lr. Shaplro,

.ith the increasing Lr-se of lT.l.'i.R. in organic structure d.eter-
",:i:".Lrition it is iialortan-b that tire d.angerg inherent in its use be
r',:,- is.d.. Cr:e case has been '.ointed. out*. A blatant case of n
bu-iid.ing on unsound. conclusions is the paper by Ga-bl-in and. Davls';
'chose :ruthors rrprovert that d-eoxyeytosine exists in the hyciroxy-
fo:r and dlscuss at len6th lhe biologlcal implications. Their
d.::ta are seliously in error3.

Äccli.enial coincid-ence of cheuical shifts provides another
ritfall. .ife recently corisidered the nitration of cluinoxaline I -
re_-,orted io yield t'ne 5r6-dinj"trocomiround II.4 This appeared. an
unusual oriei'rtation for the product. The evj.d.ence for it was the

Me

immisclble with sulphuric acid-, but on sh,aking reacts to give
methane and. trimeti:,y1sily1 sulphate. In chloroforu soJ-ution
the T vafue of triuethylsllyl sulphate is 9.59 p.p.a. and' in
sulphuric acj-d 9.44 p.p.nx.' using 6.80 p.p.n. as the T' value
for--be-brame-thyl aamonium ion in sulphuric acid. as^suggested.
by Iiers7. TLis neans that previous ioeasurenentsÖ of chenical
shif-bs in sulphuric aöid soJ-ution using 'lrhat was thought to have
been tetranet?rylsilane as an internal stand-ard. should be reduced
by 0:56 p.p.a.

7e thank Professor Harold Hart for d.lscussion.

UNIVERSITY CHEMICAL LABORATORY,
LENSFIELD ROAD,

CAMBRIDGE.
TELEPHONE:5649I-

15th I'iay 1963
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Yours sincerely,

i. R. Ka-brLtzky, il. n. ileavill
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Gatlin and"
T. iii11es,

ky
J C. Iavis,

and. A. J. riaring, ., 69' (1962).
64, 4464 (1962).

J).

Chein.
J. c

96
Chem Soc rg57,

, \g5gt
252L.gl,

J
J. S
Ii. Case and J. A. Srennan, J

I II III
reduc-bive ring closure to III4 and. al-s
of III starting from -bhe nitra-bion of

o the ind.e'oend.ent formatlon-
6-tosylaninoqulnoxaline IV.' a

o

tc'7
. J. ,Kre
. van D.

Harold äart.
li. Hart and P. .ii. Lal.r,
Ä. it. Ka-britzky and il.

J. Amer. Chen. Soc., 1962. 84, 2462.
@.|T963,753-

f
. hi.i.L.l,.O.iT.l,i.R.. 50' (1962)' 3.
coffiiTZäffi-?rofEssor

e and Y. Chiang
iers, Personal

Ho,r'reve::, it seerred -bo us possibl-e that the clinitro cortpound.
could be tlie 5,8-isorner V, and- that the red.uction ring closure
eould. be exrtialned. by a qu.inoxaline ring opening and reclosu-re
ilechanism. Two sharp leairs at T 0.53 and. 1.10 in the ciinitro
coiapound. apr)eared. to confirrn thj.s v1ew. luckily, rve obtained. a
d.ipole moment ,rhi-ch proved. II to be correct. The chenical shifts
of tire:)rotons 1n the 7- and.6-posi-bions of this compound. are
evictently sensibly identical.

-tjntj-1 the,..use of -bire tetraneth;r-i atmnoniuüt j-on6'7 and. methane-
su-l-rllonic acid-ö as internal- ref erencc stetncla,rd.s folr,rork ire
concentrilted sullrhuric acid- l:;,d. beo:-r gener.llly accepted., ve irad-
iacn -rsing teira.re-bhylsi]-e;ne i,'rl.ricl'r a-)Ieitred. -bo be slightJ-y soluble
iir slLl';::uric acic1.9 /e i:,ave now sho'rn that te-brauethylsila.ne is
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May 16, 1963

Dr. Bernard L. Shapiro
MeIIon Institute
Pittsburgh 13, Pa,

On the NIvIR Spectra of Ethyl Glycinate anil
Methyl Hydroxyprolinate

Dear Barry:

At the recent 4th oCEANS Conference, we
presented a paper on the use of netal ions in NMR speütral
interpretatibn- of anino acid esters. In the Abstract of
the ilih ocEANs, the spectra of ethyl glycylglycinate and
ethyl cystelnate are given. We would llke to subnit the
resülts on ethyl glycinate and nethyl hydroxyprolinate
as our contribution to MelloNIt{R.

Fig. 1 shows the spectra of ethyl glycinatet
EG, in the absence and presence of IO-4 M cuprlc chloride
and 0.5 M cadniun chlorlde. Solutions were prepared in
99.8 "/" heavy water and contained 0.5 M ester and 0.25 M
NaOD. Benzene was used as the external reference. EG
gives a relatiyely simple spectrum and therefore serves to
illustrate the effects of paranagnetic and dianagnetic
metal ions. The CH2 group of the glycyl resl.due lies
between the coordinatton sites (the anino and carbonyl
o)cygen groups) while protons from the ethyl group are
situated away fron the coordination sites. Therefore one
would expect- the forner proton signal at' 2.76 P.Pomo to
experience a greater effect of the netal ions. This is
shöwn to be tiue. fn the presence of cu(fI) onty the
signal at 2.76 is broadened to the extent that it
becomes unobservable. Furthernore, the effect of cadmium
chloride on the downfield chenicai shlft of lhe 2.76 p.p.n.
signal is seen to be greater than that' of the 5.22 or
2.70 p.p.n. signal. The effects of the paramagnetic cupüic
and dianagnetic cadmium ions can be used as ald in
interpretation of nore conplex spectra.

As an example, Fig. 2 gives the spectra of nethyl
hydroxyprolinate, MHP, in the absence and presence of
cadniun chloride and cupric chloride. fn the absence of
metal ions, the following signals are observed: -a |ow
field multiplet at 2.08 p,p.n., a singlet at 2.67, and
multiplets at 3.23 and 4.25 p.p.n.

The effect of cadrnium chloride on the

DuouEsNE UNrvERslTY
P|r3IURGH tt, Pa-

downfi,eld chenical shift of the 2.Od p.p.n.nultiplet
(fron 2.OB to L.75) ls seen to be greater t'han on
other signals. Slnce the coordinatl.on sites are the NH

and carbönyl o:rygen groupsr one would expect the effect
to be greater oit the CH wtrich ls situated in between
these f,wo groups. The nultiplet at Z.Od P-rp.Eo
therefore is aäcrlbed to the CH proton. This assignnent
is confir"ned by adding cupric chlorlde. Here the signal
at 2.08 is broädened to a greater extent than other
signals. The nuttiplet at 3.2J p'p.n. in the absence of
metal ion is seen Lo vield a singlet at 3.15 and a broadened
muliiplet in the presänce of 10-J M cupric chlolide. The
lattei is ascrl.bed to the CHe qdJacent to the -NH
group which is a coordination site. The singlet at 3.15
prpolro is nethyl alcoholr an inpuriüy.

The above study has therefore lndicated the
usefulness of netal ioos äs aid in spectral interpretation.
Diamagnetic metal ions, such as Cd(II)r cause downfield
shifts of the NtrilR frequencies of the ligandsr the
extent of the shift depending upon the proxinity of
the protons to the binding sites. Paramagnetic ions cause.
a selective broadening of the lines of protons sufflciently
near the binding sites.

The spectra of Fig. I and 2 were obtained at
Dr. Edwin D. Beckerts laboratory at the Natlonal Institutes
of Health. The 4-60 at Duquesne University has been in
opeüatlon for two months and we expect that our next
contribution to MeIIoNMR will come from results using
our own spectrometer'

Sincerely yours

4/*^**- (' /---
Norman C. Li

H l"1a1'u..a

Raj llathur

Dueuesre UNrvERsrrY
PtrsBURcH 19, Pa.
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l. r. lr. F. Dlehl
PHYSI KALISCHES I NSTITUT
DER UNIVERSITAT BASEL
KLINGELBERGSTRASSE 82 - TEL. 430422

VORSTEHER: PROF. DR. P. HUBER

Basle, l.lay ?r 1963

Dear Barry,

Here i.s a short MELL0NMR contributlon on a subject vhlcht
I suppose, should be nade generally knoun:

These are the rrfactsrr: I have, some tine ago, observed

that a wrong value for the constant ffri/?l tras touna

its way into literature. The 't cortect" value ls
6r5L44ao74 1 o,ooooo1121) and not 6,55. The urong value
can be traced back to about 1959 snd has slnce been

used several tines e.g. in order to calculate J* fron JnO'

In this case, the nistake is welL r,rithln the experinental
errors, although it causes a systeraatlc increase of J* by

about 0,1 cps. If on the other hand J"U is conpared r'rith
Jprr the nistake may be of the order of I cps'

You.rs sincerelyt

\ru"
P.D. Dr. P. Diehl

M-nr,r,oN fNsrrtrrtr
44OO FIFTE AVENüD

Prrrsrrrmcrr ra, Pa.

24 llay L963

Concerning Indexes for MEIIONMR

Both Subiect and Author indexes for MELLONIIR are being prepared
for distribution in the near future. The purpose of this notice ls to
solicit help from any MELLOI{MR participant who nay in fact aLready have
prepared any such cmplete or partial indexes. If so, we would appreciate
very much receiving a copy of such an index for incorporatlon in the version
which is being prepared. Any index, however incomplete or whatever its
fomt, woul.d be of considerable assistance. l{e can, of course, return
an original if necessary.

B. L. Shapiro

M onthly
E cumenicol

L etters f rom

L oborotories
Or
N-M-R
ivate of

Infornation conta herein is solely for use the reader
is
and

noF permitted, except by direct arrangedEnt with the author of thö letter,
the naterial quoted must be referred to.as a rtprlvate Comrnicationil.

(J|
o

I

t\)

t) ts. SnaUer, E.L. Yasaitis and H.L. Anderson,
Phys. Reviäv 80,137 rI95O.
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A Hooe-made Pen Holder and Ink Reservoir for the A-60

For leasons of esthetics, permanency and ease of reproduction (Photographic o! other),

:ie har.e been using black ink (K & E 30158) in our A-60 Pens. Despite cafeful house-keePing Pro-

;edures, ue have been unable to keep the Pens suPPlied by Varian in working condition for long

enou3h Ireriods; clogging wäs frequent and cleaning either failed or caused cracking of the plastic.

i,te have therefore designed änd built a home-mäde pen holder vhich se have been using with cmPlete

satisfacEicn for several months.

A view of this holder is seen in Figure 1, and details of both the holder and ink reser-

\,jir are shoün in Figures 2 and 3. The pen holder was @chined frm Hysol 6000 c-8 cast ePoxy

resin (fron HySoL Cotporation, Inc., Olean, N. Y.). It takes about a morningrs work to make one

cf these pen holders, the final fitting being done conveniently using a small triangular fi1e. we

have subsequently made a duPlicäte as a sPare' but have had no occasion to use it'

The ink reservoir is made of Teflon. We have also used such a reservoir and Pen in the

Varian G-10 recorder associated with our HR-60, with excellent iesults over a long period.

The pens are standard, inexPensive Leloy lettering pens (K & E 61-0070 ); we norclly

use the -OO size with the cleafling pin in. Clogging very seldoo occurs and is almost allays curable

aith a vet finger tip. ultioately, the pen-Point wears away, but.rePlacment is fast, easy - and

cheap, we have also used the -O and the -OOO pen sizes vith equal success. All three sizes give

spectra which reproduce üe1l by either the Oxalid or xerox process' the pens track well on Varian

chart paper; not perfectly, but easily as well as lhe Varian Pens'

J. Bulke
A. Lorenc
L. Shapiro

Fi9. t
Recording Pen Ass.mblY
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UNIVERSITY CHEMICAL LABORATORY,
LENSFIELD ROAD

CAMBRIDGE,
TSLEPHONEI 5649I.

22ad, May, LJ63.

Dr. B.L. Shapiro,
Mellon Iastitute,
4400 Fifth Avenue,
PITTSBUBGH ll, Pa.,
u. s.a.

Dear Barry,

Ile are very keen to renew our subscription to the
exceedingly val-uabJ-e M.E.L.TJ.0.N.M.R. ancl apologise for the
clelay. Ile hope tbat our present 'tlouble-bamellecllcontributlon w"i11 give sorae conpensation for tbi.s.

Calcu]-ations on Dino'l c.r Co rrnl i nq ( R.M. L-B

tllpolar lnteractioa can be perforoeal analytically (ex-cept
foi oae whieh is expressecl ln te:ms of the exponentlal
iategral)

We founct (I) that tbe ttipolar interaction of nucleus A
wltb. aa electron ia an atonlc orbital ceatrecl on nucleus 3
was srurprisiagly large ancl for the carboa atoms ln acetylene
larger tban tbe lnteraction with an electron 1n aa A.0.
ceatred otr nucleus A. This indicates that in' for exanplet
vlnyl bronicterinteractioa with the electronst oE the bronine
aton nay well be lnportant.
(2) All tbe teflns {ere crltica.lly tlepenclent oa the
internuclear di.staace.

(3) fhe largest contribution dltl not come from the
exci.tation rr.-r 'r{(the lowest excitation). The clntributlons
were relativdly inseusitive to AE.

(4) The largest terns (of opposlte slgu) arose fron the
excj.tatioas o;1 cland o-.+ cf where the troverlap'r tems

(4"trt 
1 fii,R l4;'(h) did not caacel.

(5) the extent to which these terßs caacel clepencls eritically
on the coefficients of the A.0.rs in tbe M.O.rsrwbich we
do not thiak are known with sufficiently accuracy to
provlde neanlngful results.

Dr. B.!. Sbs,piro 2

I'ong-Range Coupl:l.nss of ?rotons

9.H

22ü, May, L963

In ca-lculations of coupling consta,nts it is usually
?igungd that only the contact tölo is inportant. Althäugb
this is probably true for interproton coupting there- is no
reason why it should be so for couplings involving CIJ.
We thj.nk that the nost probable explanatlon for the anou@lous
long range C13-Il coupliäg in acetylenes apd for the bronine
effect observed by Dr. Läuterbur ön tb.e C13-C-E coupllnej.n substituted ethylenes is either the dipolar J(2)-or fheorbital J(I) contribution.

Ite uracle an qnsuccessfuJ. attenpt to calcuJ.ate the
nagnitude of J(2) for acetylene. -We usecl a nolecuJ-ar
orbita-l wave function (McClean,J.C.P.,32, 1595) and insteaal
of uslng the ground state wave function and an average
energy approxinatj.on, we cal-culateal the second order-perturbation conection clue to eacb of the excited statesia whi.ch one electron 1s pronotecl to an antibondlng orbital
nacle of 2s and 2p carbon antl J.s \ydrogen orbitals. - The
energy of this tripJ-et state was taken to be the su.n of theorbital energies.

4sgrrmi ng the orbitals can be expressecl as llnear
conbinatlons of atonic orbitals all the integrals of the

The other (N.S.),with severa-l colleaguesnhas been
stuclying the NMB spectra of the natural proaluct nolecules
eleutheria ancl lsoeleutherin wbloh have the fo:muJ-ae glven
below as proved by synthesls.
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posslbility of resonance structures of the type
H:aZc\aZc:" i.n nost cases (as unsa,turated molecul-es

are involved). Banwel1 anal I have ourselves put nore
enphasls on the fact that nany long-range 4-boacl couplings
i.n saturatecl nolecules are 4'l go highly stereospeeific antl
correspoad to the planar zig-zag, patln H\r,,,C\a..H .

Ihe best exanples" are ta.ken from rigid ring systens such
as Anet's spectrar of Canphane-cliol-s and Ha3.l and Houghts
1:l diequatorial couplings in sugsrs rith chair confornalions.
TEe hypotnesis Ls alio cönsisten{ witb. Davj.s aud Roberts3
trans CHj-C-C-E couplings in substitutecl ethanes; however Ain another case of the latter sort Bothner-By ancl Naar-Col-in-
have concluded that tb.e long-range coupling involves a
gauche CH1-C-C-E group. Our hunch is that the 4-bond(in saturäted nolecules) and 5-boncl (in unsaturatecl nolecules)
Iong-range coupl-ings have conmon origi.n in a c -bonclstereospecific coupling nechanisn which sinply extends
and renders more selective the trans ) gauche{situation
in vicinal couplings. Eyring and colleagues have suggested
thetsuch 'straight' paths nay comespond to configurations
of partlcular stability.

lYe would in any case much appreciate hearing of further
examples that either reinforce or weaken our hJrpothesis.
In the case of " nZC\aZC:', 

coupling where the Karplus

f-'il nechanism prectlcts a, zero coupling constant, the
present b.ypothesis would stiJ-J- al1ow a finite coupling
(although not appreciably for H \1t

^nH'/"\c2"
With best regards,

4

The conbination of the nagaitudes of the long range Jq-.12
and vicina-l. Jtz.f_t coupling constants enabled a very -'--
cletailecl check to be m.acle on the strtrctures aaal also
coafo:mations of the partJ.ally saturatecl rlngs. Tbe
vicinal Jfe.tt coupling constants show which of the two
CH2 bydrogeä nucJ-ei is pseudo-avia1 and which pseutto-
equatorial ancl this in turn. allows the assignment of therlong-ranget J9,LZ couplings. Ihese come out as

J",*r = 3.5 Ja,e, = 2.J c/s (frorn eleutherin)

and J"r"r = 2.0 Je,e, <. L c/s (fron isoeleutherin).
lhis stereochenically-sensltive pattem of long-range
coupliags nay prove to be very useful ia other moLecuJ-es
and very satlsfactorily confi::u.s the expectation baseal on
thec- 7 configuration lnteraction üecbanisn that
Ja,a, ) J4,",*Jera,) Je,e,.

This brings ne to the nore generä'l topic of long-raage
proton-proton coupling constants. I macle some conrnents
on this at the Soulcler aeeting last year, a,nd these were
written down and anplifiecl in a paper Dr. Banwell and I
presented at the Faraday Society Discussion on NMR
(Discussion No. 34, 1962, p.115). My own opinion is that
after one has el-in'inated those long-raage coüpJ-iugs
which can be accounted for on Karplusr verSr successfula-7i configutation iateraction nechanlsn (either on
grounds of the expected stereospecifj.c variations - as in
the e{anples given in the last paragraph - or on grounils
that C=C-H -+ C=C-CII3 substitution aloes not change the
v-alue of the long-ränge coupling by nuch as suggested by
Hoffnan aad Gronowitz in MelloNMR No. 51 and tleir eartier
papers) there renaj.ns a set of residuals that confom
reasonably to a pattern. Bhacca and Freema,n (lrtettoMnR
No. 47) suggest that the long-range 5-bond coupl-j,ng w[ich
usually goes witb. our suggested tstraightest' planar zig-
zag coofornation

H'lc\c./c\ r.zH ratber than

n'-c\r'zc\c for exanple, can be correl-ated with the
I
H

2

or cüS

I
2
3
4

Can.J.Chen., 196I. 39, 789.
Proc.Chen.Soc., 1964 382.
J.Aner. Chem.Soc., 1962, 84,
J.Aner. Chen.Soc., L962, 8f.

Yours sincerely,
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