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Dr. Aksel A. Bothner-BY
Hellon Instltute
4400 flfth Avenue
Plttsburgh 13, PennsYlvanla

Dear Aksol:

I{ero are tuo ltens lnvolving recant Hork at NIH that nlght .

lnteräst readors of MELI0NMR.

Dr" Alex Robertson, of the Laboratory of Chemlstry, has been

uslng a novel technique t; lttentlfy thö NMtt l1nes of 0H or other exchangaabl"s

protäns by deutoratlon. After obtälntng the opectrum of the origlnal sanple

tusually in CDCI3 solutlon), ho roturns-tho sample to the vlaL ln uhich lt
,u" f"*p"""4, adds one or tuo drops of DrO, shakes brlefly, al-!"ows the
fayuis io eeiarate, and uilhdraus the safipIe I'ayer for a rcpeat spectrm"
iui.ff"f"nt DiO eviäentLy dlssolvus ln CUCI3 to effeut rapid oxchange 1n m-osL

casos (conp1äte in 1ess than ono nrlnut"). -The rapldity and simpllclLy of
thtc n;tbod encourage lts use on alroost a routine basls. Hovevur, thore
are gti1l soue proble.s. AIex has found one clas: of alkalolds uhere ther':
1s virtualJ-y tto exchange of err 0S proton (presumably sLrongly lnlra-nclccularly
iya"ogun Uanaea;, errcl in so,o" """"s spul'ious pr:aks oppear aftsr treatnsnt
,itit irO. l,ju have not vet det.:rrnined tlre cause of this difflculty or tho
Linltafions of tho teclnirlue" Incidentllly, Alex adapted this tecllnlque
fron a slmiLar roettroil usod by Dr. Henry Fales, of the Heart Institute, for
IR studles"

I,lo have elso been lnterested in ths NI4lt spectra of soüs bromlne

dsrivativss of t,bo cllbonzyl- ether of hydroqulnono, uhlch Dr' Herman-Zlffert
of our laboratr:ry, has präpared as lnternedlates in ttre synthcsis of
äout,:ratea qutnonös. spociftcally the polnt-of the spectra that attracte'l
tris attentlon ls the paitern of chenlcal shlfts for the CH2 proLotrs.ln the
benzyl groups. Tha sLlfts (1n cps fron lnturnal Tl{J) are sulMrlzed as

fol-Ior,rs r

The spectra of I, II, and TII are subjoct to a consistent assigorcnt of
the poak at 298 cps to the bonzyl group at an unsubstltutcd end of thv
molocule and that at 303 cps to the bonzyl group uhon a slnglc l3r ls
ortho to 1t. Tho spectrun of fV vas at firgt suprlslng, slnco ono miglrt
havu oxpected tvo peaks evon further separatod. I bellevo that thls
anomoly can be lntorpreted ln terms öf tbs rlng curront effect 1n thc
hydroqulnone rlng. Molecul"ar nrodels lndlcato thet the tuo bulky bronlne
atoms forcs lhe benzyl group out of the plaoo of the lrydroquinone rlngt
probabl-y lnto a roglon of dlamagoetlc shioldlng. An upfleld shlft of
10-11 cps fron thls causü seoms reasonable and componsates the downfl':ld
shlft probably essoclatsd ultb an inductlve effoct of tho bronlnes.

Best lriehes for contlnued guccoss vlth MEI,IONI-IR.

S lncerel"y,

-2;n_
Eduin D. Bccker
Laboratory of Physlcal Blology
NatlornL lnstltute of Arthrltis

and Motabolic Diseases

Nrtior.l crn.d tn{iür. N.riobrt i.n rnditd. N.',uMI ldrtdc of All.16r lrJ lnl.\rilur l)s.r.a Nrri''!l Inttdt ul ArtLrnn 'nd 
Mdr[olr( ui(ac'

DiviionofBi.IoüifrsßndrnlDivli,no,'(j.tr€tlNt.didsr;.l(dD'vli,nolR.lc,h|(;lr!uDilhif6l.R4.rrrhstr'k.
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ü!]I4I|\AI, SPTN -SPIN COUPLII\C CONSfANT$

Getrrlna_L Il-It coup.ljrl8 cousterrts 1or a nütrber ol'sub6tltnlred methalles uel'e
detclaoi0ed I'r'ux tl|e deutcriutr substiluLed corupoulds. These are l-istcd in Tuble
I. Couillng col$ta0ts of coropomls for vhlch the H-C-11 boud ilUles are kiiom
are plottq,l 1t t'Igüe l, ulorrd uith the ltreorctica.l cu vc Ül CutowsllJ, Kar'llus
and Granto vtlich port'ays 1,lie arrgula. delEndencc of ge1tr1na-I coupllng constanl.s.
In cornpomds containiLg adidcent { electrolis siglrllicanLfy }&Jger coupl.lng
corlst&nts ar'e observed,

Bable I. Gemlnal H-H coupllng corr6tants and H-C-E bond angles for sDme

substltuteil methanes'

Conlnunal ECH Ansle

malononltrlle 2O,) + O.]acPs

r8,? + 0.6

t6.9 + o,t

r5.2 !o.5
t4.9 + o.ra

Lt.2 + o.2

ro8,7" + 1.1"b

ethyl cymoacetate

ro9.r"c, ro9. r"d

r08.5' + r.O"a'e

I09.5"

sem\ü

__+_ nElo[onltrl le
l.

2

^uurottr

\ J a.:eLurriLr'.ilu
\r

\_t]_ acetonc\

). acetonltrlle

\, acetlc aclal

5. acetone

6, nltromethane

7. methane ra.l+ + o.6r

\. !Lethätre

By descl'1trhg a noleeu.le o.l thc type XYCI{2 vitlr a l'ou elcctrorr välelicc-
boul trectnrenL, ilre pr.ev.ious vofk d.ld not con$idel la,sslb-Ie intclactiois of tlle
ruethylene group v1th thc X or Y substltuellts. Such ellects are cvidetrtly
inpo|tant, arld the lergel coupflng aorlstatrLs are ex!-Ie-i.ried ill terlls 01'hypel-
corijugetlon of tlre adJacclrt { elecLr'ot1s vlth a ruethyl ol'illctltylcnc glc'up'

lt is to be tloted tlLat ln tlle cese o.f trlLronetllälc, va]cnce Et|uututs
vhlch corlespolrd. to hyperconJuguLioo, place 1lke charges otr ad,Jucelt atous'
Sucir stxuctures violate tlrj adJacerlt ch&rge rule, coltflbuliug liLt,l.e to the
grourd ctate vave l'r(rctlurl urd thercby exp1ullllng tlie lrole lrorrdl cc'ulling 1[
n1t:'oeetlIarle

Ccu1il€{l H-ll coupllng cotisldits bs a turctio!
ot' the IL-C-H borid angle. 'lhe d&slled llrre is
tlrtr lbeoreilcal culve of Cutovsky et cl.a

Mlchuel B&r'lle.id

l)uv.id M. Glant

aE, g. qutovgry, M. I(arprw md D. M. Grant' q:-19!Sg:-!ryq't L' L278

(L959).

"ä;1ili1".il1,';"5'll3'"H*ffi F;'i?3, 
(i?31, 

r* .*
rcrk of N. Muller *a p' nl-p.itinard, J' An'. ChgIn' soc' 9' .3ß) .

iigi8l . severar parmeters vere aseweilthe latter sLudy ln order

to calculale the Etructural value6' As Hlrota and Morlno m'le an airo6t
;;r;ili; analysls ba6ed on isotoplc substltutlon. ln the nalonÖ/titrile
;;iä;;., tt is felt that the lalger value for the H-c-H ansle 1s nore

rellable.

"L. F. Tto*", E. I. sherrard andJ' Sherldan, Trans' FaradaySoc'':I'
6l9 G955). No error vas relPrted'

t{, Kes"Ier, H. Rlng, R. Trmbarulo, and U' Gor<ly' Pn'!'!:I:1^i2--: ?:
(iS:o). Due to zero-1ntnt energy effects the error vas estlmaf,eq 65

about one IErcent.

"Th. H-C-H angle cm be calculated fron the results relDrted by J' D'

s"ar.n "na 
cI c. costatn, J. chem.- ltivs',.)1, 1562 (l.959)' rn a privBte

comulcation Dr. svaten'tiältälEt-IlEE the error 1n the II-C-H bond angle

of acetone rculd be as large ae * 1"'

fM. Karpltu, D. H. Ardereort, T' C' Farrar, and H' S' Gutowsky' J' Chem'

PBP., 4, 597 (r95il,

il-0-II ArIg.le

10t llo" Itr'
Flgurc -1.

DepartnEut ül Cheroi6LrY

Unlver$1ty ol Utelr

t^l

s
f.



-Dr. P. Dlchl

PHYSIKALISCHES INSTITUT
OER UNIVERSITAT BASEL
XLIXGEIAERGSIil$E& T€LEf OtrSqA

Ba6le, ,lat July I95t

Dr. B.L. Shapiro
llcLlon Inatltute
44oo Flfth Avenue

Pi.tteburrh IJ Pennsylvanla USA

Dear Dr. Shaplro,

It ie uel-L knovn that aII the contributions to a apin
couplln6 conatant .Inn. arc proportional, to the product of the
Eagnetogyrlc ratloe |X?n,. If therefor€(tDNMn spectru@ of a fully
douterated aoleculc ie coapared uith.tbe proton-Bpectruo of tha aane
nolecule,all the coupling conatanta wiII bo found reduced by a factor
ot 42,5 (')i,/)u= 0'15)5). At the 6ane tlne the chellca.l- ehifte are
reduced by a factor ot 5,5. So'one 1s left wlth a gain ln \lJ
by a factor of 5r5. This factor doss in ruy 

""u"L 
considerably aln-

pllfy ühe apectra.
Aa an eraBpls I presont a hlgh r66olution D-apectruE of

pJrldlue-d, :

)

("-\r: 4,.'l t:ü I c,,uor g j,.u

\r -.\"= (.), \L,t' -l L,,uL).t' f .f ^{

Tho apcctrun haa becn taken rlth a Varian flred
fraquoncy unlt at '1,6) Hc/a. The eanple had e dlaneter of I cm

and waa rotat€d rlth a aplnncr of our oin conatruction.,lhe
qctlvc voluoe of the canplc wae about I cc.

It la lnlercstllg to conparc the D-ahlfta wlilr th€
U-BhtftB neaeurcd by Schnelder 

"t "l.I). They bave found th€
followlng valuee by neana of a conplex AB2X2 analyaia

S" .\,. i t.tr4 + o,oo5 p.p.e.

\t - S. ' o,t?5 + o,oo5 P.P.m.

The dlfferencsa b€tween theae ahlfts and the valu6a
glven above nay be due to laotope offect8. Sohnelder et aI. havc
found for ( \u - \,, ) values ot Ott?Z and o.J!o in the proton
apectra of 2,6-pyrLdine-da and )-pyridlne-dl.

I ao lndebtsd to Dr. U.G. Leenann froe Sandoz AO Ln
Eaelc for provlding thd Baeple.

Your8 alncarely,

'r \' ,
". r),f (rt

P.Dlehl

1) w.O. Schneiderr H.J. Bernatein and J.4. poplo,
Ann. N.Y. Acad. Scl.70,8O5, I9r8

I

Nö. s

Thers arc of courss no coupling conalanta obaervable.
Tbo largest JDD Bhould be Or18 cpe. The obaarved l1ne width te
O,8 cps. I do not knor wheüber thla le the natural line wlöh due

to quadrupole relaxatlon aa I bava eo fer not been able to fiad
narrower D-reeonance llnes.

OJt
UJ



Dr. A, A. Bothner-BY
Department of Chemi Etry
Mellon lndtitute
Plttsbu!gh, Pennaylvanla

Dear Akeel,

' ln company with many other a, we have been analyzing the NMR

apectrw o{ diethyl sulfite, We now think we have the an6wer and perhape

our reaults are of general intereet.

Although the apectrw of diethyl sulflte might be expected to offer

only a more o! leas trivial example of an ABC! t)?e. the manner of its
eenaltivity to Eolvent changea tur[ed out to be at firot balfllng and t]ren

illwlnating. The metJrylene reBonancea of 50/o diethyl Eulfite-50%
benzene are ahown tn Ftg. l. A eeriea of iteratiYe calculatione demon-

Btrated that t}Iia 6pectrum could be fitted td wittr{n experlmental error
by aesigning a 1. 09 cps (Jec = ?.69 cpe and Jnc = 6.60 cps) di{ferenco

between the epin-ppin coupling constanta for the dlfferent mettrylene

hydrogene and the metJryl hydrogene. The other Parametera had unex-

ceptional values, thus' vB - vA = 5.77 cPl, ,C - vA = 168.6 cP6, JAB =
10.45 cpe and J"" = 12.50 cPa. (The calculated aPectra were insengltive

to JCC or itE sign over the range, l-I5 cpe' )

Wtth neat diethyt eulflte, the chemlcal ohlft between A aqd B ie

cmaller (Cf. Fig. 2) but, we wele not able to comPute a satlslactory

theoretical spectrlm by varylng the chemical ehifte and keeplng the

coupllng conatanta constant. Mattera were conslderably lmproved when

the JOa and Jr" coupllng conatanta were Bet about Z cp8 apart along witi

a ernaller yA - vB but, even after more ttrm a hudred triale, the overall

agreement could not qulte be brought to withln exPerimental erlor.

The diflic\rltieB appeared to be reaolved when (following a tsuggestion

from Dr. Marjorie C. Caserio) we explored the poseibility of aeeigning

coupling conEtanta o{ oppoeite eigne. Complete 6ucceaa wae obtalned

wlth J46laving an oppoeite clgn from Ja6 and Jg6 (see Fig. l). Wlth

these relatlve aigne, the theoretical sPectra agreed withln exPerimental

elror with the experlmental EPectla when JO" war takelr ae equal J66'

Furthermore, thc change bctween diethyl eulltte ln benzene golutlon and

neat liquid could be aecribcd ae only due to changes in chemical ehlfte

with no changee in the coupling conatanta. \'Ve belicve tltat it ic a conslder-

able sinrpliflcation to have t}lese couPlings equal and const:rnt.

Complete agreernetrt botween the computed 40 Mc and tb""tt"i

40 Mc spectra o{ diethyl gulfite in benzene solution wac achieved only with

the coupling conetanta of oppoElte aignu. The sPacings between the linea

ahowq in Fig. I at Z'11.? and 241.? cpa and ZZL.j and, 220.7 cP8 (Fi8' l) wero

reduced to 1.4 and 0. I cpe reepectively at 40 Mc. With coupling conatanta

oi the ea;re eign. the computed apacinge for tlteee linee were 0.8 and 0.9

cpts recpectively,

On the baeia of these reeulta, we believe that the relatlve eigne of

J46 and JBC muot be taken ae belng indeed dlfferent from JO6. lntereat-

ingly, thie conclueion could only have been reached by treatment of the apin

aystern aa ABC3, not ae the ABX3 aPProxlmation in which a change ln tJle

slgn oI JAB relatlve to JAC and Jg6 doea not effect the theoretical aPectrum.

The reeulte can be regarded a8 disquleting in two connectlons' I.lrat,

th6 difJerence in sign between the geminal and vlcinal H-[l couplinge rune

directly counter to the tleoreticäl Predictions of KarPluB and Gutoweky and,

if found to.be getrelal, may weII vltiate conlidence in their aPProach. Second,

in analogy with the {indlnga of Castellano and \Ätaugh [J. Ctt.*. Phya', ]!,
295 (1961)l.for ABC systems, lather different eete o{ epin-coupling and

chemical-Bhift parametera were found to glve nea!Iy identical theoretical

Bpectra for diethyl Bulflte in benzene and each of these correeponde amazlngly

weLl to the experimental EPectrarn at 60 Mc. Indeed,, the prevloualy mäntion-

ed excellent agreement between theoretical and erperimental EPectra obtalned

for acetaldehyde dlethyl acetal hae now been dupllcated witJr vg'v4= 9.23

cps' vc - uA = 146. 3 cpe, JAg = 9. 30 cPe, and Jog eoual !9 .L66 = 7' 03 cpe

with JAB opPosite in rign to Jn" and rLU"'

Clearly, cautlon and Judgement muct be exercised ln uee qf the

iteratlve method of obtalni.ng spin-epin coupltng constantB eince there eeems

to be no aasurance t-hat a I'final'r solution ie truly unique. Certalnly' in

doubtful ca6es, assigned parameters ehould have to tstand tho teEt oI a

frequency change.

We are deoply indebted to Dr. Stanley L' Manatt md the Computlng

Center oI the Jet Propulaion tibolatory for the IBM 7090 calculadone of

the t.heoretlcal aPectra.

rÄrith all good wl8he8,

Very truly your8,

CALIFORNIA INSTITUTE OF TECHNOLOGY
FlASAOENA

August 14, 1961

6*t /(ry/^*
Fred Kapldn
JrL'{xf"et

\\
s
-R

!-KlJDR;Jmm

John D. Roberts
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Aueust 23, 1961

Dr, Ak6e1 A. Sothner-By
Dlrector of nesearch
Mellon Instltute
\4oo nrfth Avenue
PlttBbugh 13, Pennsylva.nla

Deü Doctor Bothner-Byi

l.le vere pretrH'lrrg to eend you the attached.EI)ectrotr of
l-chlorobutadlene 1-2 before recdlvlng you last 16sue ln vhlch
Dr. Snyder reported a closely corresporldlng value for the coupllng
con€tet JBX " + 2, ! cps &cross tlie fow ctrbon systen' K8p1u8'
theory for the 'rr-electron contrlbutlon Feduets e value posltlve
ln slgn and about one-l'outh tlle magnltude of the allenic coupllng,
JAB : 5,8 cps (wknown ulgr).

Oux frequenclea are L!r cps from m lnternal I'Mfi reference
1n carbou tetrachlorlde 6olut1on, obtalned at an operatlng
frequency ot 59.9c)'( nc. l'hey e'e deternined. by lnterpolatlon
betveen sldeueld.s il)d averaged over eleven scmg. The sveep ls
rether non-l1neu on the 1'19üe I chose for reprod.uctlon.

We had hoped ou trBlanenL would be tnore orlgln&l than
1t twled out to be.

Slricerely yous,

Y. Chlarg
E, B. Whtpple

Yc/rnw: pro
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2THE UNIVERSITY OF WE9TERN ONTARIO
UNIVERSITY .COLLEGE

August 21, It6l.

Dr. A. A. Bothnor-By,
Mellon Institute,
44OO Fifth Av€.,
Pitteburg, ll, Pa.

Dear Dr. Bothner-By :

One of the proJects udenray 1n our laboratory le a stud;r of the long ranSc
ahieldlrlg effectg of anlsotr.opic groups wlth particular enphasls on the )FC(. and )O=O
groupinge. Sone proli.ni-nary observetlons niglit be of intereet to UIXJONMR readers,
since there 1s sone dlaagreenent in tha llteratute concetnlng the ohielding effect of
the olefLnlc llnkage, (for example, cf. Jacl@an, ttApdlicatlong of NMR in Organlc Cheuistrlrrl
Pergamon, p. I29r and Conroy, nN4R ir organic Structural Elucldationsrt, ln Advancea llt
Organlc Ctlu'fstry, VoI. 2, Interscience, p. 285-6).

I have exanlned a serles of conpounds having the carbon skel€ton of Figure 1.
The parent copound for this serieg ls the Dlels-Alder adduct of levoplnarlc ecid €at€r
and nalelc anhydrido. AII of the conpounds studied vere klndly suppJ.ied by Dr. W. A. Ay€r,
university of Alberta. The varl-ous nembera of thie oeriee wero of ühres tJrp€s t Ar B,
and C, as-indlcated ln Figure 1. A1l spectra vere run at 6O üc./sec.

The nethyl group on Rilg A (Crr) uortld not be expected to shlft greatly tn
ühese etmctures. Fur.theraore, the eide-öHah nethyl protone are ea811y dlottnguishod
ae doublets ln the A and C stnrctur€e and by the characteristic bhift for CH3-FC tn B.
Thus, one can readily identify the peak for the sngular nethyl protona (on C17) ln thls
serles, and a comparLeon of ltg peak pooitlon ylth stmcture prorrl.des inforuation ebout
the Epatlal effect of the double bond.

In the exanples so far otudled, the Cr" nethyl protons absorb at 67 !lc./g.
(relatlve to intonnJ. 1l{S). Ttre angular nethyl $Äk ghlfts for the thr€€ typee ln the
fol1ow'lng way r

A, 35!L c./e. i B, t+5! t..1t. I and C, 56!t c./s.

Ttrerefore, it would appear that the double bond ehlelds the protons above
tho plane of the trigonal carbone and that thls effect decreases with increasing separatlon
ae eipected. An exarination of Dreiding nodels (as sketched ln Fig. 2) shows that ln A,
the angular nethyl group ls above the plano of the trigonal carbons and 1'ytng cloEe to
the centre of the double bond, while in B it ls sti l l above the plane but further rernoved
frm thie bond. Thus, on the basls of the fnnillar pofut dlpole approxLnationr the
anguJ-ar nethyl protons are in a ehlelding Pooition lf the transveree ousceptibility
perpendicular to the plane of the trlgonal carbons io largor thau tho traneverse cc'Dpon€nt

in thla plane. Thls nuet be the case since the A stracturo has the uroet ehieldcd
angular nethyl, the C structure the least shlolded, and the B typ€ ls lnternediato
between thes€ tro.

Although thla concluslon is noü now, ther€ has not been a grsat deal of
support for it (Jactroan, loc. clt.), Theao resul-ts provJ-de nore evldence as do the
rccent observatione rcported by Dr. R. R. Fraser fr@ a atudJr of Dl-els-Alder adducts
having tho blcyclo l2r2rlj heptene stmcture (paper presented at the i1.{th Annual
Confersnce at thc Chenicsl InstLtute of Canada, üontreat, Aug. 2-5, 1961). Furüher
exanples ln the eerlee diecusoed h€r€ir ar€ currently bel,ng investLgated, contlnulng
our approach to the rhapplngr. of the Iong range effecte of anlsotroptc grouplnge.

Slncerely, '(
r - -i- I r

_\lr \IIr'

J. B. S11JTTIERS

Assistant Profesgor

Edltor t e Comar
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Dr, Ahsel Bothuer-By,
Director of Research,
Mellon Institute,
4400 Fifth Ave.,
Pittsburgh 13,Pa,

Dear Aksel:
We have recently examined the high-resolution proton n)agnetic resonancc spectra

of a number of cyclopropane derivatives selccted to be of the AB, ArB or ABX typc '

SiDce these are readity analyzed by exact methods we have been abfe to dcterlnine

spin coupliqg constants betweengg]l protons and between pro(ons on adjacent carbor

"io*" 
t"tti"tt h.ve both the cis anFtrans configurations.Values of the latter reported

in the literature appear toFroustly in et.or as a result of assulnptions made in

attemptiDig to interpret non -first -order spectra.
our results are sunlmarized below. In each case only the lowest and highest values

observed in a scries of four compounds are shown.

4.80 - 8.38 cps.

7.90 - 9.33 cps.

I = 5.27 - 6.55 cPs.- trans
since the ranges for-the cis and trans coupling constants do not overlaP üre assumption

tnat I = J . , occasionally nrade in inrcrpreting the experitnental spcctra ' 
is seerr

'cls - trans
to be a poor one.

lf l iS intcrprercd iD telms ot trorrd arrgles,using Karplus. theoretical results

for *"fil: fragnrent (witlr tetrahedral hybridization), ZHCH = lt3 - tt7'5" for the four

derrvarives'we studied. This rarge seems reasonable since values of I llCll front

microwave spectroscopy and etectron diffracti<ln have been in the lange I 14 - I 18o

one may simitJfly colltpute the cis and trans couPling con$tants fror,n Karplus' results

for erhane-like molecules. One obiains in this way J cis = 8.2 cPS. (dihedrat angle HCCt"l

= 0o ) andJ Egf = 6,3 cps. ( ditledral angte HCCI'I-: 146.50 ) compared with observcd

average values-äf 8,44 ancl 5.68 cps. , resPect.ively. It is ilrteresting, a'd per6aps

instrucrive, that for the rhree compounds which we studied in which äll three couPling

constantsoccur, Jcis + Jtrans + Jgem = 2l.3cps'

AnDredetailedaccountofthisworkwillultimatelyaplrearinalnoleobscureSPot.

Sincerely Yours,

n4y
Max T.Rogers
John D,Grahalt
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MBLLON INETITUTE

Mlacellany Concernlng the A-60 -2- 28 Auguet 1961

ee s1üp1y deslgnated aa rraot-precislon cells, 5 m. , 6 ln. long" and
coet $1.25 each In Lots of 26 or more. They nay be ordered from the
I{llred Glaes Cmpany, U. S. Route 4O and Oak Road, Buena, New Jersey.

(5) WlEh further apologles to Varianrs SaLes Department, thls
tiDe concernlng chart paper for the A-6O: for settlog up, resoluEion
trimlng, lntegraLlng, and alL rough work, we have been using LlegE
chart paper first idiscoveredr by Meserg, Dudek and llerrick of the
Harvard Chenlstry Department. Thls paper costs l' 0ll per sheet (sic)
ln lots of 5,OOO sheeEs, and hag proved very aatlafactory, as iE tnkg
well and ls translucent enough to pemlt the blue grld of the ruled
Varlan paper to be aeen through it readily. Thls is partlcularly handy
for the exact poaiEionlng of the llrts llne on the zero mrker. Thls
paper Is sold by the Century Paper Cmpany, Inc., 295 Congress Stree!,
Boston lO, lIassachusetta, arrd 16 deslgnated as 5,OOO sheets lLrrx 26rl
Sub #9 wirlte srcoth quallty mnlfold, punched 3 holes on llrredge, L/4rl
holes, 411/4t' center6.

(6) Encl-osed are samples of two very handy ample cape for
NMR smpLe tubea. Both are aoLd by Protective Cloguree Company, Inc.,
Caplugs Dlvlelon, 22O7 Elmood Avenue, Buffalo 23, New york. The red
one ls.type K5 ($7.75n1), snd rhe whtre one t8 type 3/16" SC NaruraL
($S.OO/t't1. Ihe wtrlte one {B best cut off Juat above the second rlb
before attmptlng to get lt on the very fragile thln-walLed A.-60 tube8.

l{e wouLd appreclate hearlng from other 4-6O usere about a.ny
probl€ma, unugual techniques, gl@lcks, partl,cuLarly ueeful lmprecatione,
etc

B. L. Shaplro

Mnr;,oN INstrrurn
44oo tsttsTn AVüNUD

Prm'sBURou 1i}, Pa,

Miscellany Concernlrrg the A-6O

28 August 1961

Our experlences wlth the 4-60 during the flrst month of Lts
operatlon have been extremely good. Only recently have we had any of
Cire troublee to whlch conplex electronlc gear is prone. Eefore mentlon-
lng a few small lmProvements and other Ehlngs' lt should be Polnted out
that we have had no trouble reetin8 or exceedlng Varlanrs speciflcatlons
wlthout these minor changes, etc'

(1) Iil order to get the last, extra b1t of rgsoluEion-slabll-
ltv vhich the systen seems to be caPable of givlng, we have found lt ,
h-äpful to keeP the air leuPerature ln the room,as constant a6 Possible'
tlhiie chts ls of course much, much less crlllcal than with the more

classlcal hlgh resolution systems, room temPerature drlfts and flucfua-
tione ao eff-ect the 4-60 Mgnet' too' Our 4-60 1g located ln the sme
room as our HR-6O, thls rooß having s falrly good degree of room temPera-

ture control. The Ewo magnets are gg. 10 feet apart (the flel-d dlrectloqs
:"*i ft"pp." lo be at rlght angles) and they have not had bad effects
är.""n'ärn"t excepc when the fieltt of one ls being cycled or turned on

or off,

(2) Anorher way Eo affect a 3na11 lmProvement in resolution
etabllity ot'cnu e-OO ls !o leave a samPle ln rhe Probe and the sPinntng

a1r on ai all tintes. In a single trlal uslng a crude thernom€ter we

;;;nfft..-ih;-l"q"rllbrlumr temPerature of the business spot ln the
pr"U. f" 3-3'5"C. wamer when the sPlnnlng alr ls turned off'

(3) The oPtlrun settlngs on the ggggEE and Y-Gradlent
(€18) controts were ao aensitlve that we have replaced the 8lngle-turn
iää-with lo-turn Pois of equal alze mäklng ftne tunLng mch easler'

(4) Wfth apologles to Varlanrs Sales DePartment! the gggglg
tubee euppilld by Varian are lndeed excellen!. However, the cosc ls
äii-fv piäniuttlve for apPllcatlons auch as oura ln whlch lt la neceBaary

or äesrrable co keep seväial hundred sanPle tubesr filled and unfllled'
o. tu.a, lle have therefore been uslng a cheaPer varlety of ample tube

*a. Uy the !.lilmad Glass Company. These tubes-are aleo chln-walled and

have an O.D' of close rolerance, albelt not qulte aB thln-walled or ae

frectslon ground as thoee Varlan suPPlles' A1l these cheaPer' WIIüd
iubes have fttted ProPerly into at least one of our nylon ePlßners and

uo difflculty hae been encounlered ln their uee ln the A'6O' ltrese Eubes
(^.j

\
t
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EMoRY Utttvgnsltv
ATLANTA 22, GEORGIA

August I l, l96l
DEPARTMENT OF CHEMTSTRY

Dr. A,A. Bothner-8y
Director of Research

^1el 
lon lnstitute

h+oo ri fth Avenue
P i ttsburgh, Pennsy I van i a

Dear Aksel:

One of the studies fhat we have recently completed here involves the use
of Cl3-H spectra (in natural abundancel to Drovide a complete and ufiörn-
biguous analysis of A2B2 sysfems, specifical ly furan in this case, The
upper-f ield half of fhe.,;-proton Cl)-H doublef and the lo,rrer-f ield
half of the r.{-proton doublet are suf f iciently displäced to permit a

first-order treatment lo be carried out in each case. ln this way it
is possible not only to obtain al I four coupl ing constants but also to
check the values of J4g and JABt. Finally, the values so obtained are
employed to calculate fhe spectrum of normal furan, which under the con-
ditions of resolution employed here consists of fwo quartets.

From the Cl3-u pattern, the values of the coupling constants are:
JAB - 1.75 cps (average), JAB, :0.85 cps (average), JAA = 1.4 cps' and
JBB = 0,5 cps, These may be compared with the corresponding values em-
pioyed by Abraham and Bernsfein who adoPted the coupl ing obtained by
averaging over a large series of subsfituted furans.r For J4g and Jngr
f he two sets of values are essentially idenf ical (within O.l cps), whi le
the ofher two constants, JAA = 1.55 and üBB = 3.53 cps, differ from the
present values by 0.15 cps and o.23 cps resPectively, Thus' if appears
that, on the whole, the constants obtained by the averaging process are
in reasonably good agreement with those provided by a cornPlefe analysis.

The use of Cl5-lt patterns to supplemenf or complete an analysls is to
be recommended, particularly when the patterns are free of interference
and are tractable by first-order theory,

Sincerely

J. H. Goldsfein
Professor of Chemisfry

JHG: I t

l. R. J. Abraham and H. J. Bernstein, h.. J. @8., 7J', 1056 {1959).




