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Bas1e, 0ctober 12, 1960

Dr.A.A. Bothnor-By
Mellon Instltute
irtoo rlrtrr Avenu€
Plttsburgh 11, Peinnsylvanla

Dear Dr.Bothner-By:

Your letter (IniLtoNl'{R No.9) and p.R.Shafer's (MELLoi'n{R
No.18) convlnced me that it wouJ-d be worthvlle to bulkl the
magnet shlm co1ls for the Varlan V-\Ol2A-SM electromagnet
by ourselves. We have done so successfulfy, fol-lowing more
or I€ss the path descrlbed by P.R.Shafer.

As a further accessory rre added a set of two palrs of
co1ls (ln the plane of the x-, y- and z-coll-s) 1n örder to
be able to correcL for an overdlshed or dome-shaped fteld.
The theory underlying thls 1s slmp1e. One has to take a palr
of colls wlth a larger radius and a palr wlth a snaller öne.
The latter has to produce a fleld in the opposit,e dlrectlon(F1g.1). As each palr has a dlfferent radläi dlstrlbutj.on of
the fleld strength 1n the nedlan plane (where the tube ls
slted), a resultlng field can be- obtalned whlch ls zero in the
center of the nedlan plane and whlch has a l1n1te value fart.her
out.

Plotbing the f'1eId strength differences 1n the x-direcLion
between a nore and a less dished fleld, one geLs an iciea ol' the
radlal d1strlbuLlon of the fleld strerr-rgth whtch has to be pro-
duced by the dlfference in the fiel-ds of the two palrs of shim
coils. the values vt': obtalned were ror.rghly the followirrr;
(F1g.2):

Table 1

wltere a (=22mnr) 1s Lhe rirrll.al dlsl.an<:e fr.om t,he ccr)1,.)r o1 1.lrrr
maxirrrum f ieftl 5116,ngth di f'f'er.ence.

The radlal dlstrlbutlon of the fleld strength 1n the medlanplane for a palr of co11s may be calcur-ated vrtt iire treip of
.!3Urgl slvon by C.L.Bartborger (J..App1.phys1cs 21, ltog tryiOlI.Tlrc dlstanee of the two colis ls l+4-irm 1=1 .zi;tT,i zä.-as ..r.hpalr of co11s ulth a dlfferent radlus has a'äriru."r,t 

""ärÄi----11:+q 91:l'1lyt1g", one has to flnci out whlch-iäi-of trJ p"rrsuould best flt the values glven 1n row I of tabret(Fls.r): rtturns out that the tvo palis rrlth a radlus.f o:j;'i=i;.6r* =0.2q")-and l.fa (=21+-?min = O.95,,1, ,o"p., best rii inä äästrea.v:rrlatlon of the fleld strength. ftre räcli of rri iar-oui-ooesnot bother us much, for thosä nuclel do not contrirruto-rnucnto the slgnal anyhov.

* '. ^Experinentally.we.proceeded along Lhe 11nes proposed byP.R.Shafer, exeept that we chose a raä1us oi z, (:ütil-=- f .ir")
lol tlu-x-r {l and z-co1ls (Helm}roltz 

""".rg",n".t)- iü" concen_crlc -L.t-a-coll has 2l turns anci the O.la_co11 l0O turns (Flg.[).The l-.la-coll-s are lnterconnected, so lh.t t.i,. 
"o""""|-pärr""through them 1n the. sane dlrectloÄ, and so 

""" iüu-öljaicoir.lnter se brit wlth the flerd ruvorsäd. vrrlth th1:; ä.r""!"rä"tone should obtaln a f1e1d strength of / mg:russ wrli, ä'."rrunt
?r 5 t3 through each col1 at a älstance oi O.5a (=ifrr-=-ö.fj"lfrorn the center. The average draln ls arorrncl O.f-ro.

the colfs are placed upon the pole face covcrs and DroLectedwllh a PVC cover. The reslstances Lllut u"a lr,ro iöö.-föx'""a100 otrms, resp. (see IlELLOltltr No.1g, p.l+). rn-;"4;;'tä-ii""oexactly opposlte fiertt sLrerrgttrs at'tie center a furtherpotcntloneter of t00 ohms 1s necossary (flg.5y, The-cu.ie"tposition of thls potentiometer i.s fouird by"tiiar. ft,e-iignaron Lhe scope iras to stay plrt at fur.1 varlät1on of the cuirontthrr.rugh the co11s.

- 
I/e ;rrc planrrlng Lo slmpllfy the ,rr.''gerndrrt so Lhat l.re needorrly. one p.LonLlor,eLer i'stäad är trr" coarse :rrrci flnc c.r'e anrl

;1..',1.1,11]: !:r"l1ry ttoes nor have to be cirarrg,,ä .äpä"r-tJty.illll y-i;ra(llent itnil CurVe shape correCtlorr coils are'a reallrelp t.o tts. 'l'hey arn!rarentl.y ire lntlr:penclcrrt of oacfr OtnÄr.
T;rrn lrrrlrbt,.ti to U1-s.ii.(;anz a'd St.ll'bba'rl for rc;udlngLlrc tlaltusc.i pt, ,nd t,cr l'lr.Liitrglr) I'or. (lc)lnll t.irrj 

'xp(i'lrrcrrfil wor)r.

cl ttrlirrrl rnr:: otr l,lrt: r^irll irrr, .i isl. ()1. l,LULl,ONl.il.l _ 
"r, o"ti,o*ri| ,,no_

I'r rl. J oultrirf .

Percent of rnaximuln
flel-ci slrength dlffor.ence
Theoretlcal value octalned
wlth our shini coils (f)

Radlal dlstance fron center
1n mm

In parts of. a

20 67 g\ t-00

L5 67 9\ t5

11. .0

o.5
\.4
0.:?

t?.6
0.8
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L INttlN (l'rtttltl rt': ()t )ltt'()ftA't'l()N
cr:

P- 0. ll()x 32{

'f rJx Fil)o. NF:w Y()ltK

Dr. Aksel A. IlottuEr-lly ?- october U, 1960

tJN()x (;^nulr)s llEd!an.:B lxaflTurt

H

1

october }}, 1960

1o elngle urd tvlce N ln1,ense. In the trlrt\yllndole III ve have
observed the dlE{lplxssce of nultlpLet stncture 1n the ret\yl SrouP
sd the broadctrlng of Lhe 3-r1ng Proton reaonece on aulutloa of the
eld. I m dolr{{ 1'rtLher vork oD tbe exch&rge rate6 , vtrlle Dr. lurusn
hac eut)nlLted a papcr de&I1ü8 vltb Lbe strocturaL evlÖence. TLe cotltraat
betvceu ttre 3-proLouatloD of lrrdol.e.a ud the 2-protonatlon of lyrrole8 i'a not
loo crEl)rlsllu Hre(r one conslders that there sr€ tvo unexclted Etructuea
correslrurrdlüg üo fV sd oaly ore l or V. C1 rather the N Protomtlo! of
lrrdote le &l&logou6 to Lire exigtclrce of rcEtaldehyd€ aü, ethyleE ldne ratber
tlr@ vlr\yl älcühoj- ud vloyl 8u1e.

rr

A secorrd probleo ln vhlcb I'Ye bcen lriterested 18 ttre correlatlo!
of lord-rarge couplirig cor6turts erd nolecular lnfolsatlotr ln dl.haloprotrEDeg
Assulr€ eI trrgrrls depend.ence J=Jo cos? I oo the dl-bedral algle bltveen
a rcthyleE C-H boüd ed ttle 7 ula of tbe ceatr&I carbon s auggeeted ln
the recent }etter by l(ax?Iu8; üd fru'Lher a€cM1ng tbat the constaot tero
Jo lB uaffected by allyl-lc Bubstltutlor, oae olrtalE a reletloa betveen
the IoDd rurge coupllr)gs Jj ald J2 ln the aysteru R-CHj altl R-CH2E
(n - vr.nyr) ot the rom J2"z Ja (tf't + stn? 9' ), uhöre g' eppl!.es to the
&[lyUc gubslltueuL. Ceblnlqd t$ls vlth approprlete I.R lntemlty alata lor
doubled bmds ln sore dlhalopropenes ha8 Polnted to the exlBteoce of töe tvo
foro6 VI md VIf. 'itlelr relatlYe proportloE vary wlth tbe eolvent 1n a
predlctable &surer, the slop€ La [:.6ure I belDg tbat catculated fr@ a tr)olBt

H

Dr, Alsel A. Bothftr-RY
l&IIoB Instl.lute
l+l+OO I'tftb lvenue
Ptttsbügh 13, PereYl-vanlä

Deü Dr. nfotnner-nY:

lbank you for lhe reolnd€r that BV subacrlptlon to
M.ts.L.L.O.N.M.R, 1s 1n arrears. Follovlng ue tvo ltem vtrlcb I bope

are sorth flve Donth8 aPlece.

llu'o'rgh tbe sugSestton of Dr- n' L. tUrEEn of ou pttystcal 
\

bloloeff group, I have exaolred am proton resonuce apectra of
retqyiioaotes ln equeous H2SO4 1n ord€r to help dcternlre the poalt1on
8t vllch protoEtlon mcus. At rc1d concentratlore 10 the r&l8e of
I2M exctraige ls elov eDough to glve reEolved el-tlplets w[lc]r shov rather
cfä"rfy tUät tle protou adds to the 3-pos1tLou. Il ekatole, ror exeple'
tne netUyf grouP ln the trEotonaled fom I 1a thlfted (relatlve to tbe
aromtf.c-iryäroe.o) to biaber fleld by about 1.2 pfn ed spltt !\to a 7'5
aec-I doubie!. A quartet correapolrdlr4S to ttre added proton 1tr the

3-po81t1oü le obaerved, eld at iover field ttrar ihe 8(Mt1c lfne(e)
i äoubi.et 1s sslgned to the hydxogen 1n the 2-trp61L1oo' th18 sputtlng
La due to Lbe othervlae uobaerved N-H protoa, eü dercGtratea that
axchalge processea lnvol-vhg eltler of these bJdxegeM se alov' In L,2
af-mUrJ:-fnaofe (ff) tne l1re coIreslrndlng 1[ sblft Lo tbe quartet 1n I
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VulaLloll ol liol{ttlooal l6ooer ltluLllbrlur ConsLrurt 1n
l', 3 Dlchlor()!,r')pcrrc vlth llolvcrL Dlel.:cLrlc Con6trn!

Dr. Aksel A. &)tbner-By

lrBVsb

-3- tbtober ]I, I9&)

dJ.pole-Onsager cavlty nodel. The ertrapolaLed daLa Bugigest that, 1n the
vapor, foro VI of 2,3 dlchloroprolxne ls lover ln energJ by sorc 9oo
cal/nole ttru VII. This correctly predlcts the Lenlrrature deprn<l-.nce
of the dl.pole norent althou€h the c&Iculatcd nonenta ffe Lov by aborrt
O.I8 D botrr ln valrur ud (benzene) solutlon.

I a.n ln lFocess of vrltlng up 6one of thls vork md hotrn ü
bav€ preprlntB avalLable for a4rone lnteresLed. I! the reervhlle,
I vouLd appreclaue arp,one else 'o thowlrts or corutrerrüa oq Lire 6ubJect.

I contlnue to enJoy you excelleut n{'v8letter, Loth as a
aerylce to ud. foru for people lnter€sted 1o Lhe Nl'14 f1eld.

Slncercly yous,
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E. B. WhlppJ-e
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CALIFORNIA INSTITUTE OF TEChNOLOGY

Octobcr 14, 1960

Dr. A. A. Bothn€r-By
MelloD Institut€
PlttrburSh, Pemrylvanla

Doar Akrcl,

The loc€nt lctt6r to MELLONMR by John tyaugh regardlng nonequlvalenco
of ethyl mothyloue hydrogcnr tn acetaldehyde dlcthyl ac6taj. caught u6 with a rnanu_
rcllpt wrltt€a but Iacktng thc fln.l nmbcr. from calculallonr by your 204 computcr
progrm necdcd to compar. calculrted and observed llne po6ltione üd lnten.lu.6
fo! tho n. m. !. rpcctla of acctald6h)'do dl€thyl acGtal aDd aeveral rclated com_
posdr h.vlng ethyl group. attachad to a.ymnretrlc c6ntcr..

Thc prcrcnt work follows up our ptovlour oba6ryationü [ p. M. Natr and
J. D. Robort., J. An. Chcm. S.., ll, {565 (195?)l that th6 methylcnG protonr
of .ystem. of ttro typ6 R-{;H.-CRI RrRr may b6 magncdcally non€qulvalcnt and
dt.play AB rrthcr thrn A!-typ6 sp6ct!a. Wc have reveral exunpla. of lhid typ6
of bohavlor wlth ethyl groupB (R.CHI), paltlcularly othoxy groups, knowledgo ol
whlch could be important to uyon6 using D, m, r. for organlc qualltatlvo arnlyrlu.
Thla worl( hae beea carrled on by ptul R. Shafcr, DoEld R. Davta, M. Vogel,
and K. Nagrrrju. \fe arc much inddbtcd to S, L. Manatt ud th6 Jct propulrlol
Laboratory Computcr Group for dd wtth tho calculaüon8.

A typtcrl cxmplo tt cyclopropylnathylcarbtayl othyl sthcr (I). The n, rn. r
.p.ctrle oI the ethyl ClIl 3roup of I appaar. at th. 

^B 
p.rt of tho ÄBX, typc,

wlth y^ v" = 9.0 cpr arrd jf.n = 9.4 cps. The nonequlvalcncc oJthe CHr
hydrogGns l. du€ to the asymmetrlc ccnter at the carbinyl group of the cyclo-
propylmethylcarblnyl motcty, vhlch acts to f.vor onc ot the poarlblc lotadonal
coaforrnationr about thc C--O bonde over the otherB. Sltnllar bohavlor haa bccn
not.d wlth acetaldehyde dtethyl acetal (II) and acetophenono dlethyl kcral (Ul),
and wlth cthyl-oubatltutcd cycl.obutenoned ouch as IV, Wtth IV th€ effect i.

C rll" o

IV

obr6rved with CHl of tbo ethyl Iocalcd dlrectl.y at the asyrimetrlc 4 poBitlon
and ig furthcr complicated, of couroo, by epin-rptn interactlon lnvolvlng th6
.l hydro8en-

A'3 noted by \Yaugh the .peclrurrr of II (dd of I and III] ehowo a very
interc6tiog effect ln that th€ methylcte hydrogena of th6 cthyl groups ale not
equally coupled to the m€thyl hydrogena. We find thc re.pective coupllogs to
be ?.35 cpr ald 6.68 cpa Ior I and II. Since the spllrtlDgc recul! from elcctron
couplinS of nucl.ear spin6, those dlffetences in J valuea apeak Ior lnductlon of
aEymmetry io the bondlng o{ lhe methyleDe plotorra !o thel! calbon, Such would
be expected to b€ the case lf the effect of R w6re to nako ej,ther V or VI e
nrole fayolable contorrrralion about the C-{ bond the VII. Predomlmnce of

CHr

VII
elthc. V or VI wou.ld fi! well, of course, with the conaldorable choarical rlrift
differencc b€twccn thc rnethylene hydrogcnr. One contolmatloE must bc hlghly
favorcd becaurc no algn-lltcant chang6 iu the rpectrlm of II wa. not6d rt a€Er-
per&tuaca aa low as -80'.

Tho adFnmetry ob6orved by Flnogold I proc. Ghern. Soc. , 283 (l!60)l
for thö cthyl groupr of d16thyl duultc may well arlao from tho aatne cau!€..a

I thore diecurrcd horo, We havc notod chÄngs. tn tho tncahyleno teton&DcG ot
acctoph€uono dlethyl kotal (IIl) whcn th6 mat.rlrl b duuled vlth cerbon tctlr-
chlorld€. Theao chugoo &rc an&l,oBour to tho.e obrervod by t'lncgold fo.
didthyl !ulfit..

Vcry truly yourr,

t

"- /n
I
cHr

VI

QHr H

>+-of{H,HH
t

,/ruJQ**
Juhrr D. Robcrt.

JDR:ai

With rll good wt.hör,

Proforror of Organlc Ch€lrrl.try



l)F,PAR'fMlrNl OF Hl:AL'fll , TIDUCATI()N, AND wEl.l.ARL,

PtrELlc HuAl.ra stRvlcL At I Hl:5DA tt, MU.

Rlng Ctu'rcnt Effocte ln St rold Systeru

H

iA1lo|^l iÄ5r r r u r h! of trr^r.tx
!l!i6..,.

octob€r tB, 1960

RIIIO CT'RREIfI ETTNCIS} TN SIEROID STSTD,IS

Irl th€ courao of th61r strdles on the r€arraJcgeEnt of polyursaturat€d
6terolals, J. A. Stecle ad E. l,bsettig (Sterol(t tiectlon, I_aboratory of che@ls-
try) outotnea a If,1r pf 13mr1c hydrocarbone vhlch ver€ Lasvn fn>n chemlcaJ.

cvld'encc to dlffcr only lD rtcr€ochorlatry et cru. Ttre taak rrae then und.er-
tal(cn to aleterrlnc vblch vas vhlcb. t4)on exanlnetlon of th€ Nl.lR olrectra of
both cGporid'a ln cclr* sol.utloD, vG v€lE sur?r1sed to flnd e narked dlfference
1u chMlcal ablft for tbe aDgul,ar Ethyl protone (Cr6). It 1s evldeat by ln-
srtectloa ""r superpo5ltloD tbat th€ t'Jo NMll curveo dlffcr only 1n the posltlon
of tbe C-CE2 pea}. Stnce e cbc|tllcal 8h1ft, of 9.\jl te ebout Or?7 hlgherJ
fle}d tbaJc the Daxluun valrg gooeralry obeerved ror aaturated gter.old. protona,
Egnctlc shlelallDg of thc a.ugular ncthyl by the arrrratlc B rlng vaa surBr€cted,,

In8poctlon of Drelaung uodcla et4lportcd thc a,68\rDptlon. In the c18 llroEr,
tbe Cf3-CIg bobd 1a orlentcd, about lIO'.evay frou ttre aroeatlc planei 1n the
trans lEoDer the bod ls onLy lo' fron th(i ar.onatlc ptene vlth ooe of the trBttryl
protona cloao Gnough to fal1 vlthlo the fleld of,rr electrotr denslty. Cb tbls
baatc, ra vel1 ar fro eulryortlng cheü1cat evld.ence, II has beon aaslgr€d, tbc
@g stnrcture. By coq-rlsoo, tbc CIg Ethyl of oetroD€ (aromtlc rlog A,

C/O trang) agp.erE at 9.117 vbll,c tbat of neo€rgoaterol (aromtlc rlog B, c/D

!gg.) fa st 9.1$ f , aeaTt Eboytng tbc lnflucacc of the rlDg currcrt lD a r1gld,
traDS-nrlcd, eyetcu.

louls A. Coben
l,btabollte S€ctloD
laboretory of Cbenl8tty

N.tur.l ('r'.,, I'un,d( Ndnrr ltld! lddigrr N.r'!il l.!rir.'. d a!.,r, d l,l..r'o{ DEd. !{a:l-i,::1,rj::l-!*'r' n,J Äl.,debtb.
{(i.d lßh r. J l).ar.t Rd..,.[ N{rold ldrur. d MGr.d HdrI N.oond lq{qtr !l N.q.eruüid l)ir.d !'d llltJoa I h. UL&J (l.a,d
Diviro ol 8ri,jn. Su"Jra D'ti&! d rr(ü.,.1 M.drrd S(kn(d U'.'o. {t (q...L o'.dr. u,r,d-. -r Kil..,r! s.itra
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(Contrlbutlon fron The Kedzle Chealcal Iaboratory.
ttlchigan Statc Universlty, Eaet IanslnSr MJ.chlgan)

Scptcnber 2f+ , i.960

Dr. Akecl A. BothD.r-BY
HeIIon Iaatltut.
44oo nlfth nvenuc
F[ttsburgb 1), PcnnaYlvanle

Dcar Dr. Bothrcr-Blrl

Durlng a recant Nl,!R iuveetlgation of internal rotatlon 1n soeG lubstltut.d
aDl.d€;rI rc oÄcounteted an interostlnS Phenonenon pertalning to the effecto
of aolvonta on berrler bel5bta. Tbe barrlcr helghtt E", for internal rota-

r J.C. Woodbreyr ln a doctoral thaeie subnltted to The SchooL for Advanced
Graduate Studice of The Mi.chlSau State Universlty, East IanslnSr ülchigan,
19501 J.C. Ioodbrcy and H.T. Rogerai 1n a paper to be preeanted at Tho

lrgth l{atloDal üeetiug of ThG A'nericaD cbeEica] Soclety, Ner lork, N.Y.,
Septeaber, I!60.

tlon about the coütral C{ bond of N,N-dlbenzylacetaarlce (DBA)r fB.oq nole
percent ln allbrononethaae solutlonr waa found to be ?.) t o.7 kca1./6ole.
ihe "orroopondiDg 

value for )8.2o Dole percent DBA ln carbon tetrach\orido
eoLutlon rae found to be 6.4 l ol? kcal.,/oolo. Although these tso va-Lues

do ovcrlap, re felt that thc tro @--s,r.a valuee dlfferod sufficiently
to rarrant further etudy of other syatooa.

Couscquently, barrier belghta for llrternal rotatlon about the contral H{
bond of N,N-dlretbJrlpropionanldc (DüP) and of ll,N-dlaethylcarbanyl chloride
(DI,!CC) rere doterElned for several concetrtratlone of each anide in dibrono-
Eethanr solutlons. Slnllar determlnations rare nade for several concentra-
tlone of each anlde Ln carbon tetrachlorlde solutione. The valuee of E"
obtained for DMP in each oolvent ere plotted ln Fj-9. I, and the corre-
BponallDg vaLuoa obtaiDod for DMCC are plotted in Fig.2. Tha errors for
thc valucs ahorn 1u thesc tro flguree, iust as those glven above for DBA,

laclude the llults of !O pcrcent coufldance.

Each barrier helgbt cas calculated fron the temperature dependence of the
rate of internal fotatlon. Protou Ea6n€tic roaonance spectra (io = 5O.OOO

acs.) rere obtained Jor each sanple at several different tenperatures.
WhlJ.e sreeping through a 81ven 5p€ctruui the^tenperature of the sanpla
rae usually controlled to better than J 0.15"C. Rates of lnternal' rota-
tlon rere obtaLned fron the ratlos of naxlnuo to central' oi-ninun v-ruode
inteneitiesr2 for the chenical-shlft aloubl-et arising fron the protons of
tbe tro N-nethyl or the two N-neth)rlone 8roup6. This nethod allowed the
calculatlon of barrier helghte rith considerab).y smalJ.er errors than tbose
provlouely raported for airJ'lar etudles.)

A. loexenatolu and S. Melboon, J. Cben. Phys.27, 1067 (l9r?).

(Contrlbutlon fror fhr Kodzfu Chcr!'cal La,boratory,
Mlch1gaa Statc ltn1.v.rc1ty, Eeaü lanalng, ll1cbJ.6an)

-2-
FfS. f ehowo that tbe barrler hcl6ht for DXp dccrcaoea fron 9.2 j O.8
kcal.,/nole for tho pure anl.dc to 6., J O.5 hcel./nolc for lI.O7 rolr pcr-
cent anlde ln carbon tetrachlorlde aolutlou. Thia 1arge dccrcäcc 1n E" on
dll.utlon rith carbon tetracblorid. Day be duc to a dccreaee in contrlbütlon
of ths hlghl)r polar leaonanc€ forn I rltb docraasa in thc dlelectrlc con-
sta.nt of the nedlun (€ d 2.2 for CCl4r €4 tA for l.rMp). The h16h barrlcra
for internal rotatlon about tha C{ bond of aost arnldcc are attrlbutcd to
the contributlon of tb€ otructura analogoua to I to th€ roaonanco hybrld.
The barrler helght ohould, therefor€, be eenaitive to any chan5ee ln the
lnportance of thj"a forE.

:o:
+

ct,

"r"g I
The value of Ea for Dl{P 1e sln1lar}y found to be lorer ln d11utc dibrono-
nethana soLutions. It drope to 7.! t O.E kcal.,/nolc for lO.I1 uoh percent
anidc. Tho dlelectric constant of dlbrcaoncthane la about ?.2. Hor€vcrl
for'eolutions of lnternedlate concentratioD of DMP ln dibronooothans thc
barrler hei6ht appeare to rise, reachlng a naxlnun of about 1O.) kcat./nolc
at about 65 rnole percant amlde. Thle euggccta that hyclrogen boacle of tbe
typ6 Hh20-H.....0-CH{(CH])2 nay atablJ.izc the polar forn f and 1u-
creaae the barrl.or helght on inltl.al dlLut1on. That the raaxJ-nun in E"
appeara to occur at abouü 66 lole parcent anlde nay nean that only one
hydrogen aton of the solvent lntoracte ylth each oxygeD atom of tho anlde.

The obeerved effects of eol-vents on tha barrlor height for DMP are aupportcd
by the data shown ln Flg. 2. Those reeults shor somewhat slnllar olfcctA
of dilutlon on the barrier height for DXCC.

To learn nore about the nature of thase aolutloa effecte, onc of ua (HTR)
ie etudying soLutione of other eubetl-tutsd aurldee and colvcnte.

Slnc.rcly r

Uncloeure (J) /"-^f-C,'il"-//'t j
Janea C. Woodbrey+

vlryr.82*
Hax T. Rogere

* Prceent Address; ltl.R. Orace & Coopany
Resoarch Dlvlsion
Analytlcal & Phyaical Reeearch Dopartnent
CIarksvllle. l.laryland

) E.s. grao*ek5r autl C.E. Holn' 1bld.4i' 1228 (1955)i L.H. Piette and w.A.
Aader6on, lbi-d.29, 899 (1959)rT:-crll and L. Reevea, iblg. 12' 1878 (1960)l
B. sunnerelT-.8.-Plotte aDd w.G. schneider, can. J. ctt"t. $,68r (1960).
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(Contitrutiotr from 1he Kedzie Chemical I-aboratory'
'üi;ht;;. State lJrriversity, IJast Lattsirtg' vichigan)
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for internal rotation about tho central C-N bond of
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UNIVERSITY CHEMICAL LABORATORY
LENSFIELD ROAO,

CAM BRIDGE.

Drs. A.A. Bothrrer-3y and B.
It{ellon Institute,
44OO Fifth Avenue,
Pittsburgh 13, Pa.,
U. S. A.

TELEPHONE 5649I.

26th September, 1!60.

Shapiro,

Dear Aksel and Barrv,.

I apologise for tLre fact tlr:rt you founci it neceils:lry
once:r.q:ln to proci me into contributin,r to your excell_ent
Newsletter. Irve actuallv had ,Nervsletterr ch;tl-ked on the
bl-:rckbo'-Lrd in my roorn f or three rnonths, but r The prrthvr:.;r
to hell ...... I

(1) Flrst of al-l I should }lke to mir.l<e a sli,3ht correction to
!y previous letter 1n No.15. There I st:rted, correctlvrthat
we had found th,rt analysis of an ABC X spectmrn cen in
pri.nciple give the relat j.ve sir5ns , of :r.ll- the couplin.q constrrnts:
this is possible because stron-r couplin.g betvreen the A, B and
C nuclel glves rise of ten to ::Ln rsrrnnrctrical X spectrurn :.rnci t he
orientlrtion of thls asyrnrnetri crr.I pr'rttern rs L urholc rvith
resi)ect to the ABC si.lectrum deterrnines the rel.Lti.re si..ns of
the AB and AX .t;rpes of cor-'.irlin1 const:rnt. We h:tve (see below)
aIrl)l1ed this rnethod to thl: Ceteri,li-n.rtion of tLre rel.rti'/,r ,ri -n.r
of the HH rend HF cou.i,llug corl:-it '.nts in vi_ir;,.1 l t r.ror.i cle : but
tlre c;rr-rilple thrrt f quoted (the vir:.il ,,ÄBC , rnd :r]lyIic, X,
hydrogcrrs of I roetig'l butcnc-l) in f.:Lct Coci irot (,rs I
erroneously str.rted) give thls j.rfr-.,.:.-i;Lr.rtion Lcc:rure of tire
corrlirlexity of the X spectrur.r ccused by coulLling lv1.bh ilre
u;eli.qyl proton::. Tl.rLi:; tl:e Ion;-r":r.lr.lL) ootL,;lii,;; corrst,i.rLts
rrreintlind their: ..;i._n arrrbi...iriby _.rtll :;ltr)Lrl.d rJ .rl:
J-tc = I 6.5, J., = T.1.2, Jr A -' + L-7 Of cour:;er orr t) LrllcrL' L: J-4
prücedi.rrrt !ve lrr.efer the to.p siUrlr;:Ltj origii.r:_i_t_ly rluoted, but
these are not 1n -frct e:rir:,rirrrcnt:,.Lly,letcr.ruincrl :.rt.tc,r, :rll.
Sorry I

2

( 2) I'ir. B:rrr,;re11 t s rr:iul-ts f or thc cou1r11n; c,rnst.r.nts of
vinl'l fluoride cre J11u (tr,.rns) = 12.8 (:rssu.x,:d +ve), end

1t tlreu fo.l 1o:'s th;rt J* (cis) = +4.9, JIIH (gemlnrl) = - 1.2,
J,O (tr;rnr) = +52.4, JilF (cj-s) = +20.1 and J,p (Jcr;r1nrl) = a34.7
in unit* ol c/s. B'rlt, Siroolery :nd ,'iiIl1 itrsr h.!ve 'rr:vlcusly
:;iro'vri tli:t irr fluorobenzene ortho and met:-r Jr* coultlin3 ecnstants
.',r'e posi tjve rvlttr resl)ect to J*, (ortho). As tha l.ltter h:rs
alrnost cert:-:j.nl.l/ the srr:re l15n :r.s Jr", ( cis) in vln;'l coopounds
i-t follo:vs th:rt rrfl- JO couplin3 con:tants so frr Ceternined
3re ol l;he s:rne slgrr and positlve in this sense.

(3) Oo. worh on tlie N-,lR spectrL).a of v1nyl compounds,
CH, = 911 X, h:rs now been coupleted and wil} i:p.pe..:'r before long
in rL'iol-ecul:rr P.l:7sics, (Banwell and Shepp:lr<i). The n:in
conclusi-ons rr'.- thrrt the g!:, trc.ns end qer[1n:rl coulling c.;nstlnts
v !rl' rou,'hl-" ln urrison irrid :.1t-,roxirrrrtely line:r1y rvith the
electroneg:rt.ivi ty of thc :r,l jlcent atorn X. The pclnts for
l{ = C, I{, 0, and F fall ön en excell_ent str:ri3:ht ).ine, wherers
tirose f or C] rnd Br irre not far off : it secros th:t ilre:e
crrlri,lirr..; conr';t:utts are rnostly deterrrri.ned by lnductive effects
prob.bl y tr"rr'lr:),,itted bh:.cu3h the q bondslon the other hand tLre
di I t'u'r'ü11cr' b,;t,v.:,:n tlie ci,errlic ü shi.f t of the proton ner.rrest
'Lo li ir'rcl tl|i lae 1n of tltosu oI' tl:e =CH2 grout)s vrrriaJ..i
r',,ru _th1v l.llc:trl v wj.tlt T..rf tä, f qr reson:rocB li.laspleter i. e.
the citeruic:-rI shj-ftr :rre I:rr,,'e'ly dcl.rendent on tT -el_ectron
effects.

( 4) irtr. Turner h:].s 3 1irtlrer j.n lrress (also in r-,iolecullrr Ihyrj-cs, )

der;cribj,n " tlie ui,pliciltion of the t wiggle-be;rtr method to
-ilI:rl,yrllnt bhe si'r,Lcirr.,1s rvithin irn ungyrßillctric:rl fout-Ilne
prrttern such ls that ob [;rined f rour l ]:J_ ralxtul.e of SiHrD
(givi-ng a l-:1:I trilrlet) ünd SIHO (giring a slnglet of
lntenslty e1u,rl to tire othe .rs, se rr:rrLrted f rom ilre centre one

by the isotope effect in tire hytirogen chenricel shifts) -

\
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By tlrls rcc:rns he rrnd Dr. Ebsrvorth obt-uirrerr t.he v:ilue of o.cz / t o.o(a jc/s tor the ltD c.uplin,g consr:r't ,fn;":'?d,,.".f,ir:Ti."
c'errric:rI sirift. Thls r^ethod rel_ies orr t;e usc oi a computerbut 1r: ol con:ri,jerable rrccur.:rcy :rrrd is c:rI,,rble ot gerrer.rrl i.r.;;rti onto otiier frrir'ly sinrple s.ysteuis.

(l) fn t'e fiel-d of the l,l,iR strectr,., of f rt.ge rnolecLlles-r, we(Dr. Biclr, liir. Il:rr.Iey-irl*son, 1,1r. Vernenqo:inrl r'yself) hcvestr-rdied thc s1,,ectr:r c_rf :t consi,ler.:tbl e f:imily of blsbenzyliso_quinoline :rlk.rloirls .rnil h.tve f ounri thet the 1oc rtions of
nretho x y gror{1,s3 crin ot'terr be r.e-tdily deterurine,i b,,r tiie cftcuric:rIshlfts ol the s[:rr'0C]', r,erio]r,r.ces. Ihus in alk,rloirls of theIep:r.nd1.tre anri oxyrrcitn ilrine t;rpse sg structure

t,5

cHr - I - c.{.t t

\

"?O
uetho x y1s irt positions 4,d,6' itncl ,/ lL;ivc ci: rr.r.tctclistlc
clti:uilcul sirif ts :u'i(j c.iut hcncc be j tlerr t, i f i e,l r.r such. The6r netLro x yl reson.Lrrce :rl.jr) il.1jJ conrigterrtl.y riiflerent
V.L.l tteg dcl,onderrt (,n lvhetIr,,r. tlt,,r tirrr liiyi.rrlctr,ic.!l c rritr)t) _rLolr.r
(ad jacent to N) ar.e ot' the ( **) or ( *_) t.yl,.:r.r,;rrrd ilre NOII.resori,rrlcest differ depentlirr.q orr rvhet}ler. ttre ethe_r. Iirrl!.r. 1ebetvreerr ttrc ti.ro io,reI. berzciii r.i rr ,.; i 3 .rs .lt..i:vrr or" _.,r,:{ ,ndi.rgon -r1-Iy the o}.r1,1t51te gense Lis 1rr bet.b:triri ne :rrr(l tetrrtrr,lrirretypes of a_Lki).Ioi,l . This work w1ll alpe:r i.ti J. Chein. Soc.irt sevet':rL ruotiLlrs 1;irle. A sIurl.y oI.tirroilrcr, I.t.r,ge ruo.l..rcu16t ,gibberelllc .icj.(1 , lr r,L recet.rtlv lss,i publistre.i (J. Cher,. Soc.1960, lO40). It seears üo us: tirat OCF

üre goJ ng to lrlrry :1g i.rrl)or.t.trr, , ,r,-,r.rt3r;:tti"l;l]ril;;"il:;:
st ructr,trril f.'c j,t.turcs ot. rlLk;iloitis as C

ste.r)ids. 
l-Cflj re:orl trrces hrve vrj th

(6) I ehould now 11ke to malre goue polnts ln reletlon torecent contrlbutloae to the fersletter. Wlth respoct tothe rlne-lnverslon work descrlbed by Reevee anrt Str/une(üo.23) and Claeson, lndroes antt Cal_vln (no.ZZ1r ür. Herrls1e naklng elnllar
l" ",broad, "r;",'ff:;Tff ff;:1il;:""ä::: ff'"*oo
r.JH: :;"u"li;"r*w, 

r have ueel stuoyloe !l,u Nr{R epectra

i:: ü,, i ö;iü'il;,"äi;iT;,,i;i'i,::iä:,,r":; ftr:i+i 
; 
"( 

c5,5 )l
oeduc€ the essentlally planar 

"ti.ii,.r" of the llgend an. thefollorlng patterns of ooupllng constaate that are eln1lar totbose reportecl by üoore, Joaeesen end Joyaer (No.23) for cntr.
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(7). I should tlke to sound the re:rcti-ons (if any) of
Ilewsletter readers to a proposel that cou1rI1n1 constr:.nt data
be presented 1n such a fornr as to correct for the differlng
tnagnetlc propertles of the nuelel lnvolved. Thus, i-n
theoretical ternrs, the coupllng constant Jm 1n cycles per
cecond (c/s) betrveen two nuclei Ä:rntl 3 can be expressed
as J* = f (E) fA trB rvher.e f (r) is soine function of the
electronlc structure of the rrolecule concerned anrl üA ..ra ün
are the magnetogyric ratios of the two nuc1e1. As a chemlst,
or as a theoretlcal cheraist, one is j.nterested 1n the extent
to wlr.lch thls type of experimentuLl data can be correlrted -
1f at all - wlth other electronlc properti-es of the nolecule
(".S. bond orders, the electronic wave functions etc.);
for this purpose it i_s f (E), or some quantity proportlonal
to th1s, which is relevani enrl not the experlrnent.r.l pareneter
JeB. f n viLrious str-iclies that we h r_ve nade Llu.r.ing the last
f ew ye'1rs rve hr.lve been concerned on rlif f erent occesions wl th
the relrrtive maEnitudes of corrrrlinq const Lirts involvin- the
p'irs of nuclei HI{ and llcH, l+l;rn,i pHr irr:r'd 29siH, I*i a,Ln,l

llF' Ift and I{P and we h3ve spent rluite 
' r ittle tiine roo}ring

up the nagnetogyric r:rtlos of 13C, p! p etc. bo convert our
daba tabuLatetl in c/s to Inuclear--f reer units. r shoulri r-1ke
to propose ter,tirtivefy tlLat i^, ll silectroscorists rin irt qr_rotinq
as bef ore I rawt experimental data ot- cou.lrlino congt,rnts i n
c/s rblt that rr,r: ouote oLrr de|ivetl vrrlrres in corrllinq units,
(c.u.?r) given by,rAl XF. tv/ ü /e= r (:) fH f;;;"."

Y ii io the nLa3neto,oyric ratio of the Lr;rrirr-,.1cn nrrclerrs. O.
thie cholce of urrlts th-e cor.rl,lin_r tl itrr for ,r lrrrir of irydrogen
n,rclei renraln nrurier,ic;r11y i1s 0lei,,:rLtre,J in c./s, those f or
1 1^_--Uli, l1f'etc. o,Lirs of nuclei h;lve to bL, llliltijll_1ed by'[tt /^ Y!]t,,,, 

-/,t 
/ {, ur"-,-,,,nu ,,,o"" uor*,:en FF, ?p nr"^cL.-i etc

bJr lzri / lZt, tzg / {2p 
"t". Iror ex:un|1.e l n such unltg tlre

coul-r1irr,1 il;rta for the

5

uut, 13o, 15NE nucrel ln Bti, cEn aad NE*+ rou].d bave
nore dlrect slgnlflcance 1n reLatton to tbe el_ectronlo
etructures of these leoeleotronlc speclee. Sone uay feel
tbat at the nonent thls 1s a plec€ of pedaatry, but a
nunber of us already babltually do thle converslon between
DE and 8Il and I euopect that ac lüB epreatls Bor€ and nore
to other nuclel tban $rdrogen eucb a scheme wlll becoue of
lnportaace. If eo, we nlgbt es rell etart out on a deflneai
I1ne at an early etage to avolcl eubsequent confuslon.

(8) and ftnally, coutd I pu.t 1n a plea for more stanatarallsatlon
of lnltlaLs as used ln nucl-eer lragnetlc resonanoe? I prefer
N.M.n. (or N-M-R) ae 1n tbe tltle of your l{eweletter, but
one aow has NSR (nuclear epln resonaoc€- oouLd be nltrogen
spln reeonancol) PMR (paro'nagnetic resoaance, proton nagnetlc
resonance, - could be phosphons nagnetio resonancet).
Soneone w1lI lnvent PSR before long lf tbey baven't a-lreaily
done so! Our orgenlc and lnorganlc coll€agues get awfully
confused. May I euggest ag a standard phrase |NMR spectra of
X nuolelt or Just I mm epectrar where X roads rb;rdrcgen

(or proton), pboephorue etc.t rlth, lf necessaryt tbe teotope
lncllcatetl.

I bope thls brt ngs qy eubecrlptlon ulFto-date. tr1tb ny
best w1ehee to you botb and to Pau]- Lauterbur.

Yourg elncerelyt

'L
fYtpJ\.+-

P

N. Shepparil.
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A Sllloon-29 Iroto6

tluorlnr\
gr.Gatcr

(Ileht)
tn

Llhrn lluorlne Lt tttachcd to e oarbon
nrch ll XI) or tt"(r) 

or gtren it lr Jolned

.too b..rl.ng 
irn."- taotope

dtrrctly to O(!). en

(l) o. v.D. Tlcr.r
(t) o. v.D. tlerrr

J. Ar. Ohou. Boc., Zg,r jj'Elt (1952).
J. Phyr.Soc. Jepan, !2r Jrt (L96O).

(!) P. O. butrrbur, prlvatr coorunlcetlonl to b. prbltrtrcd,
rtlrotopr tlfrclfr tr obrorvrd rrhl,ch contl.rtr of r rhlft of ttr.nuclrer rpln ratononcr (NSR) poelr ccnttr ln thr dlrectlon ofrhlcldlng r roletlvr to thr corrrpondlng porL due to ttrr nnomatr,
coopound . Scellcr affrcta tn thc orno dlreotlon harn brcn obrarved
Droton HSB .pcotro.coplr. (4) (,r) (6).

(r)
(5)

O. V. D. Tl*e, J. Ctrrr. phyr.r_$r 961 (1958)r
O. V.D, ?1*r; J. f,tryr. Otlcn., 64, 97, (1960).

(o) tt. l. Outorr.kyr J. Ohr!. phyt., !! , I 6t3 ( 1959) ,

lacrntlT, r tttrG her brcn oadc tonerd thr ttrronrtlcel rxphnrtlonol trrch troüopr rhlttr (6). tt tr th.rclorc, o! DrrtlculG lntcrrrt torxenlnr rcn dlvcn rxrnphr o! thrn r!f1sg1 to provldr .xp.ranentlt
rvldrnco concrmlng thr rcleBlvr ülportencr 9! verlour ptrr&.t r.. tn

29thr pnrront rorL th. prtr of, irotoprr 
"orp.r.d, 

lurl
ürd El, r.pr...ntby lrlr thr ott conv.nt.nt cholcr frc tht r.oond ron of th. prrtodlc

tebh. ttrr hrxrcoondtneto tluorllloetr raion yrr ttudlrd ln aquaoua
rolutt,on.

hDGrtrqontrl

l,. o.mt:trti$]tttortr (tterrtrrs (ltren.'co.), o.2oo s., ,. dtrrclvrd
llr rolutlon eo. r.th.p rotd(o, pH l.o t o.!l tn tb pr.prr.tton cf thf*co'd aaplr r anll rrrrnt e! roltd emonlur orrbonetr va. .dd.d tö

edJuct th. pH to rbout 5.t, l,n

tl-
irhibit thr

ordrr to^fluorl,d. oxcbangr (Z).
(7) E. L. lir.tr.rtl.er A g. D. phllllpr r J. iln.Cham,Soo., El, l0g4 (1959)

A detallo<! dcacrtptton Mt bren glvot of, th. NsB, rpeotrountrr ando! thr oaaaurcE..nt t
darrorlon of ,hr .;::lä::,,ü il;T::.:.:.ff;T:.::.'*
don rt 25.o.o. rtrc doublct öra to 

,tra"O. 
rrer f,ound to b. c.nt rad .t

;rrentrlunrunar 
f,lcld (lor:s rtrlrldrd) thrn thr rtngtr vcry .tpong p.rr

dua to st!6r. Ltrn yldthrr tf(tn c/r) meaurrd rt hrlt.oochrl
lntrnrlty, nn qul.te nrproducl.blr but lrr. D[I-d.pcnd.ntl th. 

ilg{1r'.

:::t::* 
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1'hLe pornt vtll bo <lLacuanod ro* cir,iy-ln a a'braquant paper <tcallng
vlth ntla- ancl n1- trotoJ:c effcctr (B).

(B) J. U. Cucrtcr ond c. v. Ir. Tlarr. to bc sr:bnrlttecl for prrbl!.cation.

I,',attcrtl.or ond phtrllp! (7) note.d the ecftl-catolyzec bro'4ontng
(at very Lou 9II) o! tho :rLp6r p(rak, vhtch thcy attrtrruted to ,tfluorlrn
cxchanlie batgcen Slp6r 3pa.1cr',. e,g. ltslIf6-l exchangc betwccn Sltr"r
rntona vould not crur. rny broa<rantng. Horrovcr, thls hypothoslr cennot
eccount for thr mbttantlelly GrGttcr broedcnlng of 

2gsln.. 
ml.tlvt to

28
SIFOI a1 lov ptl. chontr tn lablr t. frcü tho rtablltty con.trnt fo!

stFor rt Dtt l.o(9) tt lr celculrted thrt lru than 0.l7 of tha (Luorinr ln
tho colutton l,r prcrent ar f,luorlda Lon,

(9) r. c. Ry.r,8. Obrhch. K!.h, Ig, !3L (19a6)1 oh.Dr. Abrt. 1!r 6lC
( 19oz; .

trcl *.l'tch lt fotloyr thnt nrgltgiblc rrroo<tcnlql on<r no rll?forantiel
b.ondenlryrr uould romrlt fro. rxchangr rd.th fl'orl4e lon ttcorf.

on thr othcr hend, rxchengr of (luorlnc (pcrtrapa vll fluorirrc Lon)
be tuern thc lmtopto lluortllcatr anlonc vour<r pro<tuco c>:actly thr'
obaonrod tltfforontlel broattontng of thr "*tUO, pe.alce. Slnct therr tr
onry r ?.!7r chencr thet r.fruorino, onc. rort, wllr roturn to a Dslrto.

enlon hnvlng rlntlrr apln, thr prrdoorlnant r*ocors Fcrultr tn broe<r,onrng;

vtrllc for 29ntft. thr charrcc of rgucb rGturn l. gt.4?,, hsnot broadentng h
rllght. stat.d othanrlar, thr rrto conrtmt, r t3 ft^f . celculatsd froo
tha broadrnln6:, of llnor for ,llorr exchangc.' (lo) ürrrt b. corrcctcd for tbr
( ro) J. A. Poplcr lt. O. Echnclder rnd lt. J. Deltrftclnr'.lllgh-Rcaolutlon
li.cloaf llagnotto llaio'tnc.,r r lto.rrvdlll Ino., llcv york, 195g, p. l2lo
ltro apporont llno vldth d.- to inrtrunrenter foctorr tr cornrcted for er
!n raf. (!).

'4-
lnhcrcnt probabl.llty of tha proccrr Ln queatlon, lf th. tnre prcudo-
fLret-ordcr ratG cont

rcr 
2Bs {ro. ;7. 04 6 r,* :;::; : :"::";::. :::",:":":rJ:,"::"t: l;.

pGrk to bc only 4.7a at grcat ar that for trrr6.. tftrllr the deta o!
Tablc r .troqlly confLra thc expectrd dlfforcntlel broadentng, thc aarrrplr-
to-rarnplc reproduel.billty ol llnG vldth ora.urementr {c lncuffllctcnt lor
a cr(tt'cal teat o! thc prcdlctcd retto. Thc relatlvcry praclra
dtf?erentlel broadeni.ng (fabla I) lcadr (lO) to Llrl.! ! 0.1 c.o-t
(per ll'uorlna eton) lor loea of, fluorinc f,ron fluoelllcetc Lon .! 2tt
rnd Pll t.0 3 0.5. I!, honvar, ont5r thc drst lluorl.nc Lc rerroved,
glvlng rpecLrr ruch rr slFSoH.(7) or slp5'r thG rat. eonrtrnt rlrtcd abovr
murt br nultlplled by rLx.
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Svn-ancl Isooerlen ln Sose Xetoxlres

ErnesE Lustlg,

Chentecry Divlalon, Naclonal Bureau of Scandards, Tash. 2), D, C.

Syn-anll lsomerisE haa been deEected ln several allphatlc ketoxlres and

sore ketoxlne echere frm the appearance of Ewo resonance llnes for Ehe pro-

Lons on carbon aEms cexl to Ehe )C-NOH or >C=NOR Broup. The leparatlon of
rheee llnea dependa on concentratlon and on Lhe presence of armatlc cmpounds,

dcld6, or basea.

Acerone oxLre shoua a üethyl doublet havlng a separaclon of about O.OtJ

p.p.n. for e l0 percent Bolutlon ln benzene. The doublet collapsee lnto a

aln6let on dllutlon wlEh CCl{. In non-ardnatlc eolvente, only a alngle nethyl
peak le found.

Thla solvent effec! uay be rattonallzed in the follovlng eays Ehe oxlme

nolecules form aooe klnd of a cmplex vlth benzene (or armatl.c) molecules

(see e.g. Reevea and Schnelder, Can. J. Chen. llr 25L (]1957)). f:r,. tuo (non-

equlvalenc) nßlhyl groups of acerone oxlme very rarely cme ro lle lu equlvalent
reglona of the antsoEroplc fleld of benzene (eee e.g. Johnson and Bovey, J.Cheo.

Phye. 29, IO12 (IgtB) and references chereln), because acetone oxlre doee not
poseeaa any aym€cry; lhua a "ahtft" 1e produced. The )C-NOtl or >€=NOR group

6eema to be cloger to th€ benzene rlng than ot.her parla of rhe oxtrc oolecule,

sluce che änlEotropy of the benzene fleld tg experlenced only by proEons on

carbon atoo8 edjscent co rhese Broups, The relevaqc part of the dtethyl ket-
oxloe apeclru conatsls of a palr of rcthylene quadruplecl but only a alngle
oerhyl t.rlplet. Another dlatance effect nay be Ehat the rrsplllLlngrr for
(Clt3)2C=NOCtls le only about one-thlid of thac for (C&)2C=NOH, other chüng8

beLng equal.

In Ehe caae of unelmetrlcal keEoxl@8, ayn and ant.l foros Eay exl6E

clmultaneoual.y. In a nlxlure of che cwo phenylacecone orlmee, aa obtalned by

staodard uelhods for che preparaElon of oxlma, cwo rcEhyl BlngleEs and tuo
nechylene Blntlets are obeervedl atrtlarly, Ehe bulanone oxtoe spectru
shocg luo CIg-CNOH- peak6, trro -ClfOH-Cge-CHe quadruplere and one -Cll2-Cle

tr lPlet.

-2 -
The tntenslty of the Ewo neihyl peake ln acetone oxi6e ls the ome,

as one sould expecc (e.g. under the a66upt.1on of equal relaxaclon tlnee).
But ln all 1Eorcr1c mixturea aEudled, the lntenslty ratloa of proton
reaonances correspondlng Eo analogoue groupe (e,g. the nethyrenes ln butanone
oxlre) are dlfferent frm unlty. thls suggescs thar there 1s an equilibrluo
between eyn and antl forma whlch lnterconvert. alowly, lf aE all. AE any
rate, lt appears poeslble t.o denonst.rafe dlrectly a)m-antl lemerlem in
ketoxlmea and Eo uge NMR !o nonltor the aeparalron of syn and an.l raomers.

In otrongly acldlc or baslc solutlona of acetone oxlE, lhe Ewo reChyI
reaonancea are separat.ed by 0.0) to O.0l p.p.m. The reepectlve oxlme lons
formd eeen to be reaponalble for Ehe appearanca of tso peak8 cau8ed by
ag)retry and/or exchange effecte.

\
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[Concrlbutlou from üelloo Inatttutc ]

Tbe Protoo Hagnecic Resonancc Spcctra of Olcfto.c- I-

ProPena, Butcoc-l, aod Eoxeac-l'

Aksel A. Boehncr-By aad C. Naar-Colln

abgtrsct

The hlgh-rcsolutLou Proton traguettc resonaace sPeccra of propeoc,

bulcla-I, and beraoe-I have been obtainad on 'hea!'r sarples aod on soples

tu dllute carboo tctrachloride solution. The spectra have been analyzcd

iq tcr:ms of chemlcal shlfts aod spin-spin coupllng constants. Sone possible

explaoatlous of Che chemical shlfts are discussed. Tb.e spln-spin coupling

constancs obsewed ln buEene-I nay lodlcate thaE. Che Ehree rotational

conformers are equally abundant 1o Ehe llquld.

L{BIJ I

t

cheotcal shlfts atd coupllng Constants for i-alkalrce

ErC - CECEaR
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