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Dr. Aksel A. Bot.bner-3y
Dlrector of llesaaxoh
Uellon Instltute
44OO !'ifth Avenue
Plttaburgb 13, Pa.

Doer Dr. tsoühnor-3yr

We heve undertakan j,n thls J.aboretory a syatenetlo

study of soEo pJßi.tllnö d€riv&tlves end ve thlnk that e preliruinary

report of our results oan be lnrhaps of lntereet to sone of tbs Id0LLONMR

road.erB.

We found that tho 3 gubstltuted pyrlatlnos(8-Clr Brt

eoetyl, aldehyite) give apootre that cen be nloely deeorlboal by an 13XL

epprorlnatlon (perturbort ABX!). Dotalls of botb eeüboiis of lrpprortüat1on

rvill be publlsbetl eleewhor€. fn theee seoond order spectla e useful

ltor€rtLve prooedure uae founal. 'lbs lineg due to tbe two nost stronSl)r

ooupled protonB ere treated. as an Atl eyatenr tlret lsr the ooupllng wlth

tbe C & D e:re suppoeed norerlstent and tho Aö llnea ere avereged. fou! by

four to obteln B pue Ats spootru. [hlB glv€s lnltlat values fot ( V1)ot

( V3)o ena (Jen)o.

Tb€ C anal D llno poaltloaa ar€ averagod. outr what

gLv€s ua ühB lnLtlal valuas for ( Vg), aaa (?p)o. fh€ spllttlq$r

(whb\ unltke the ll0 ay.teor ere 39! all oqual tbougb thoJr r€Inat ln

e.roh group of llnos) cle evoregtsd to 61vo tho Lnltlel t€rrtativ€ values

for th€ ronalnitlg Jra.

lylth thso6 f,1ast tentstlve d.eta, th€ speotrun 1s
oalculeteö ead fron this, the new ( J13)renO (J1)1 sle obtainod rhloh
er€ oonpered. wltb the furltlql (orperinentel) oaes. ,Ibe d.l.fferenoee m
uöed. noü to lnprove the 9ira and JUis. Tho cnlculatlon le repeete<I
aoveral tlees until gootl agreeo,:nt 1s found. b€twesa the (Vl)ors end

t{*li; (t1)o tern6 tb6 oorroot values for tbe oheeloal. sblfte. Tbe

saüo hold.s for the J -!a. It wae found that wlth ths ÄjXy approrleatlorq
15" V1,l a,re dlrsotly g:iven by tUo (Vr)ors. Eraot .A3CD oalouletlor
fo! tbs parenoterg of, ühe four substances b.as a,leo bosn lnrf,orreil (vith
tb' rBl[ 6Jo anil th€ F€"'&ntl üercury oonputers) end tbs legults obtsl,,ed
gtv€ good agr€€ment vtth tbe AIKL tt€etneut.

Conparatlv€ rsaulta oan be geen oa tbe attaobod üable.
The AiBK, oalouleted sp€otlur of the I Ct-pyrLdlno la elao lnoluited.

Si,no€r61y youxsr

I.p*--.. t,.
Dorq O. do Kow4l€rrs)ci
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UNIVERSIIE DE MONIPETI.IER

ECOIE NATIONATE SUPERIEURE

DE CHIMIE

8, RUE DE TfCOIE.NORMAT€

Prof. !{ar Uouas€ron,
DLrsc tor.

Dr. A.A. BothBsr-DY,
llelIon Irstltute,
4400 Flfth Avenue'

Plttsburgh, lJr
pa.

Monlp6lller, le 2Jrd June, t9 51
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f enclose a traclng of tlto epectruo of tha J'5-cyclo
lho values quoted. rrG ln c/sec fron bcnzene used as

reference.
conpound.
lntsrnal

Dear Dr. Bothaer-By,

Thank you YerY nuch for
enclosures. I th!'nk MEDLot{-u-R

your letter of the tlst MaY, Ylth
ls of enornous value to

Concernlng thls, I knor I ougbt to b€ uslng T.ä.S as
an lutornal reference as rell as sn srtarnal referoncc, but for
tb. tllo bctng re are hav1n6 eone difflculty ln obtalning t&S, the
best aourdo betnS FIUKA ln SYltzerlsDdr rho oannot for tho nonent
tupply uE rlth tbs pur€ conpound. For the erternal !€ferenco, I
an aralttng the ouPply of a coarlal cell.

Cotrcernir.g 16aolutlo!r rs check thl8 €aah tln€ by
rocordlng tho acetaldehyde quartet aDd I olcloae a fsY epeciren
aa ore|lple!.

Iours alnc6roly'

TA

J. I{ILDE
Charg6 de &eobsrchca, C.N.R.S.

Laborqtotn dc Bötoocacr
Mcan6üguc Nucklqtra

everybody and particularly to Peopl€ 1n Europe,
strthusiastic to reAal tbe copies you have sent ne.
grateful if you could placo ne on your nailing 118t'
conalder that our contrlbutlong can be sufficlent.

I should be
if you should
Ue qul"te aglee

concarning tho pollts nontloned in your letter. vlz. the slno qua
non conditl.on for Particlpetioa and the private nature of thc
inforratlon conteineil 1n the letto!4.

As I nentlonoal ln Ey laet letter, re bavs a varian V-4rfl
55.4(or 60) I'{c/sec. lnstalled here ginca octobor' lt60- thatls,
the lnstrunent ras delivered then- and perhaps you vould be interested
ln certeln detai lg of the s€t-up. the apparatue I's I'n a roon
on the ground floor of the buitdinS, rhLch rool has been air
contlitloned vith a tenPeraturs control bstter than + 0.5'Cr1 süEn€r
and ylnter. Tb€ ragnet coolln8 Yater la of the closed loop type,
vlth heat orbhanger fli cooleal by tap Yaterr a coolltr8 group of
2600 Frigoriee/h controled py a contact thernonetsr. lhe
teDperature control i.-!-ö.r6ö, opuitlrog tenPsrature l?.loc.
te havg aaldod a supplenäntary sand vator fllter, ths filter on th€
nagnet belng lnsuflictent (fro{bnt cloggi'ng); the eand vater fllter
can be regenerated rapldly by Yashln8.

Porhaps you vould be lnterested 1n aone sork va havo dono
on oon6 l-gterols. I do not knor lf tbe N.!lR spectre of guoh

conpounde have been publiehetl. Prof. Crastes de Paulet, of the
Instltut de Bj.ologi,e hsre, ras intereated to knoc if re could
distinguish tbe 115 cyclo atructure fron the double bond structur€
1n
P*
UE
The
pattern, the bigbest fleld Peake belng the angular Eethyl grouPa.
Ihe spectrun of the i-sterol sboced at a fleld higher than th€
angular nethyla gevergl peaks at a field value clogely corrÖspondlDg
to the cyclopropane cheüical ghift. Thsse hlgh fiold peaks look
rather lik€ en A8" etructure, but do not flt quantitatlvely Yith
theor€tical AB, alectra. this is rather to be erpecteal, aa ühere
18 a cyclic -Cfi, " rt to the carbon atoü o! the cyclopropane rin8.

a eteroid. Ilis research studentt !1. Baecoul, accordlngly
areil the knorn co3pound, I?-p-bydtoty-'5J5-cycloandroetane, and
conpared ita spectrun rlth that of l7-P-hydroryandrostane.
spectrun of the latte! conpound ehoved up the call knoYn atsloI

br
*fr*
\
E-



Unlver8ite de I'tontpelller

od

R.F. Frequency:- 55.4 Mc/eec.
Solventt- CCI.
concentratLoot rol rpp.
Referencet Interaal Eenxene, 5fl
Sreep rate and altrectiob:- L.28 c/sec/sec, fron hlgh
Paper rate:- lnn/eeo
tloduLati,on frequancy! 500c/aec
Estl.natsd resolutloa:- I - 1.5 o/oec

Fluoritte :r.i{.:1. li:)ecLr,rscöpy. V, A ();!r )(jn-lj ';Lr.r{ly oi
Cou))Iilril Conrt:rrrto JictrJ(,en Cis nnrl ,.l,r.nn{t t;1.5 (;r(rr-rlrs

1t 11lr1hl! Uluorirraterl Olefins,

CeorLle Vnn D)ike Tters

Contritutton Ilo. 2-O+ frorn tl(r (,-r'rttral Rescnrclr Ilc,rirrt !r,rtC o.ti ilr,r)flnnccota )linin;. an.l tlanufactrrr.in.. Co., :.t. l'rl.,l l), it_i-rLneet,Ln.

The cirpirLcal correlnELon of truclenf ,i:,.,.retic resorr'irce (',. ,. l.)
spectral dnta with etereoisoqertc s.:ructurl: ls rnll es\:flirrtnl,,: 'i i. r
orllatric cot.rpoutr4o. In the fieI.l of fluorinr: clLr.r,ristryr lu:,,r<:virr,

very few stureoleot-ters lrave bern icolnted nrrrl .irlc:rLL i-ilc,l r,'i Llr rln:!{:)rL-

abre certaLnty. anrl r(:latively fev clrr:,nLcirr nrrl rrhl,nicar ir:ci,rri<;rr:3

nre availal>1e fr;r onclr idcntilicauion, or evcn i(rr i:!re ilr[erct,, r,,rrri.scrt

of tlrese rrLth other :.raterLalo, t,lhen cin-trlrts. iso.,eri-r..r airir,rr a

dorr rlc ixrn j ls lx:in; e tuclied, interconlrarteong tiul), l)c rlcrrrc ily j.1 ,:t

nearra, !-rtrt for tlre orll ,inal JrrooJ:' of structunc lt ln rrccen:iar)/ to
appe-al to an rrabaorutert l*etho(I, ßuch aa the rrell-tc.txru {rr)ßcr,ce of
thp C=C Btretcltl-n!: tnfrnrecl alrsorl:tion for a syrrlnetrtc,rl tr.irns-olc r'iir.
r.n tlrrs lnanner thc clB- nrtd tra.rrc- 2r5-tliclrlorolrc>:aflrrorrilrrii:cnü-2

Lno',rcre frnvc irce-n irlontlfic,dlg tlle t,I.1J.R. stu,l,r o1l fir(,.se la()r\{!rn,

( r) F- l)Lckiuson, r{. tlill orr.l J. lrlrray, J. dlßriii. :ir:c., 14.ll ( l, irj)

re:)orteil lrarc, yields clraractrri.srtlc shicl<lirr., vahi.er ,rr, ."ri)i?r-!.jirr

couprinll c(lilrrta[tB rör üi'f t,roilT)9 so loc;rbn,rl. rrr.ritLli to iirc iifl iv:t.Lc

equLvalerrce oi: ,iru oir3 l.r'rlr.ri)Rr t!r-e 
".r,,nrr,r..,con:iLdrru.r cr,trlcl r)lrLy irc-.

ascertaLtcd frorir the. trGll elrEcl!.Lte', l.,crrl:n, rriri.ch r,.s.irt rrl,rr tlr* tJl
i)reBeilc{!, in rroLtrral iri)'.ln{l{t(rcc, oll r*orcc,rles lro-irriir.. ulfi., i.r,,,ri;c ,r, .",,rfi
one end. flr{-s cle-1lnLrt rnr.Llrrrrl, rlue. to sirelrpartlz-4, iirrs lxrretor(:rc urr15, I

L\

to lov flelds

-./ ir,t,.

f?f-hfdro:y-) 1 5-cyc loandros tane
--) 

H,

2t3 a6t 33o 36:37q aqs \|l '-k,r-elo.i
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(?)

(3)

(4)

A. lJ. (:(,hen, tl. Iihctrrparcl an<i J. J.'I\lrüer, Proc. ohenl. Soc.
(Loirclon) IfB (195B)

ll. fihcppnrrl anrl J. J.'jL'urrrer, )'roc. Itoy. lloc. (Loutlorr) Ai!3,
50ö ( lr tr9 )

ttr. llhepplrd äucl J. J. lbrner, lloL. I'hys. i, L5B (1960)

C.\t.l).'l'lers, J. I,hys. Chero.; g3r I1l1 (Itt58)

G. ltillpovich anrl Ö.V.D.'fiere, {bld., €r 7dI (1959)

C.V.O. tiero, J. l,hyr:. Soc. Jnpan, 15, 554 (1960)

llh(eldlnlg Values aü^;l CouplLnf; Coratantn for the
S!1 ^,ut Eg.!!1 Io,,toplc Isor'reic of 2rJ-Dlchloro-
lrex,r I l.uoro i)u tene -2 .

Table I

Cls

+s0.445
+ 0.007

?75.E3s
I o.t3

1-1.3ie
+ o.o7

been applled to ppoton compoutds.

t:lxr>c rirncntal

Co*unc rcl.al 2 r 3 -rJ ichlorohe xaf luorobutene -2 ( l loolct: r üherr:l cal Co. )

qras found to linvc a cLn/trane r;rtlö of ebout I5/ü5r otlrer irrrirurltles

also beinl: prcsorlt. Vapor i:iros;o clrror,ratol;raptry (VI'C) over " Kel-F "

oil KF-3 (nirrrr. Mining & Mfg, Co.) renrlted in a hl1;lrly pure

cnr,rple oJ lIgX - 2r3-d'lchlorohexafluorobutere-2, hg25 t.l44O, f,.p.

!A. -55o to -50or lrnvinl.i s very weak CsC lnfrured barrcl, antl conral.ning

<rnly 0.?/, of the 9!g-lronoor. C<ittuncrcial 21213r1-tetcachlorohcxrtfluoru-

butaru (tlookor Chcnical Co.) wns clechlorlnatedl tc, g,,lve tlw olefin ln a

c{r/trana ratto of oO/4$r frou wh.l.clr pure cls-2r5-dtchlorotrcxafluoro-

buter"re-2, contaLnlng only 0.6% trana l,eorrrer, wae {.eolatr:d by ttro Vt,O

technLqua alreAdy tlcgcrlbed. tlilltr purtty wa* rerprlted as tho laoiuer

peaka (at 4A ile/s) tend to obdcure the Cl5 eatollltoe.

Ttre l.l..l,t.ll. equiflüent and technLciues Krere ae prcvlouely deocrttr*dl"'/

fiee ref,. 6l concentrntlon IO.CPÄ by voluüre .Ln OCIJF, rre.r$ure-
rtrent tempr 25o + lcr bleat (und{lutc.d) anrirples were unc(I.
t.Ihen at 1O7, conc. by volume in ilC:-rfr, tlrte dlifr,rence l.o
+51284 go.OOIi note ttrat the three vnlucs citetl nr:c.<! rrot I)e

ldenbLcnl, eincc the 'raolventsil used are diifcrerrt. ,!f;o..,

refe. 7 ond 9. Glorour appror(. A3lJ5 analyela; aee text.
fllere Fr reDtresenta fluorine ettaclred to CL5. \r$

"r*t
sr

'I $omer

gf*. p.p.r,r.a

y'* (tcarrs!/* (cio)
p.p.trt. )rc

A/, p.ir.,n.lttd
1 0l3lr-cL2rLr)

J ( cl5r'r )
c/slt

J (r,'rrr;
c/ebJ

;t 5l
o01

+3.
+O.

+0
+o

74+3
3o

+0
+0

.005

.196

.oü2

'lrn11a

+ü3.730
1 0.ooB

.L:L

.001

275.b6
+ 0.06

4+
o2

I
+o

a

(5)

(6)

(7,

exctFt that Vaviarr field honogeneity contvol coit: had beerr added
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Carbon - IJ Isotope Effect€ and Couplin6 Comtants 1n the tr19

SpecLra of Oxalyl tr'luoride and Oxalylchoridefluoride

A relativellr luge isotopic shlft ln tUe fl9 resonance

betyeen Cl2F .rd Cl]F rnd a rathor small i.sotopic 6hlft betyeen

c12-c12-r .ra cr]-cl2-r have been r€portad for a fe, compounda in
6arlier numbere of MELLONMB (Lauterbur 2, 9i Ti€rs lZ, 8). Uo have

rocently obtalned the opectra of oxalyl fluorlde (COF), md onlyl_

chlorialefluoride COC1.COF. The CIJ satellites in tha I,l9 spectrun o{
(Cof), coneist of two ovorlapping quartets at +218.8r +16?.5. +gL.tr

+29.5, -2?.6t -?g.Lt -Lla.r, -po\.z c/a frorn the c12F tin, at 56.4

l4c/a. 8y oonsidering each quartet as u AB spectrun the coupling

oonstmts ed l8otopic ehlfts given in the followlng tq,ble were

deduced. Foor CIJ satellltes were observed iB tho spectrm of

COClcOf at +Lgr,?t +4g.r, -\2.? anal -180.8 c/e fron ttre Clä tine,

at 56.4 Mo,/e fron vhich the coupling ooßtanta ud lsoüopio ehifts

61ven in the table vere obtained directly.

J. org. Chen 25r 2oL6 (1960) ). The tuo spectra wer€ easily indentlfled

by meana of the Gl] oatellite patterne. tn" cllcl2tr' coupling constanta

appear to be rather larger than hava been obeerved previowly but the

isotopio Ehifts de very almllü to previoue neasurements (Lauterbur'

Tiers)

J. Bacon and R. J, GillesPie
Deputnent of ChemlstrJr
McMaster UnivorsitY
Haniltonr Ontülor Caada.

HJ4,/Dl,{'
DÄPARTMENT OF SCTgNTIFIC AND INDUSTRIAL IISS€ARCH

6
w

National Physical Laboratory

oÜt tali

, 
.I'tsDDINCTON'MTUDLESEX

'!'.LJr4ß; Phylics,Tcddirgron ?'rLpüi'lr: Moti&f rjso, Eft. 199
Plee ,qry ft ilt Dt lr ct o t a&il qcote .ct tclcrcnie

DP.A.A.l ]I{S1C PIITSIOS JJTVISION
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Dear ]Jr', Bottnrer-8y,

I noticed a typing rnisLuke irr lgr lust .[,üiLIIrN srü-
caription (t;t-lo,t Lto. )t, 1t.2J). Inetead of

(t') for tlie iorioforui nrutlyl iodidecorrplex

one stould, o{' course, t'ead.

(t) !'or the methyl lo'iicletolu€ne conrl)lex

ilH = 1.J to.5 kcats/rpla '.

/f S = 4.9 tO.4 e"u.

MY aPologies' 

Youa eirrucr.cly,

tK4

il-J. AbraJrM
Basic Physics Divigion

Dr'. A,A, Bothrer'-By,
Iiellon Inebitute,
I{-IFOO !'i.f'tlr AveAue,
Pittsbugh 1j, Pa.,
u. s, A.

ürr

c/A

Jclfr

a/B

TABLE
I60tope
shlft c/a
(at !6.4
l(c/a) p.p.n.

Isotope
ahLft c/e
(at 56.t+
ttc/a)

Jcrlcl2r

c/a p.p.n.

(coF)a

c0F.cocl
^.5

766.o

t?6.5

+?.,

+7.,

o.L31

o.rt,
ro),2

97.O

+o.9

+O.8

o.016

o.o14

The tyo 6ub6tances yore exa.rlned aa a nixture prepared by

fluorlnatlng oxalyl chloride vlth NaI' (C. W. Trrttoqt snd D. D. Coffman tt'r.F
*&
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The Protonntlon of Anilines

In a recent number of MELIONMR (3q, 8) Shoolery and Johnson

reported that they found the NHZ resonance in the proton spectra of liqui,d

aniline and of a dilute sol.utlon of aniline tn carbon tetrachloride to be

very narrow lines and they attributed this to a large electric field

gradicnt at the nltrogen nucleus rather thqn to Proton exchange. In

trifluoracetlc acld äs 6olv6nt Lhey found that the amlno group was protonat'ed

and that the NH,+ resonance was quite broacl. Ttiey considerecl that proton)
exchange was unllkely in this system and ihey attrlbuted the broadenlng of

Lhe resorrarrce to the reductlon of tire NI4 quadrupole relaxation due to an

increase in the electrical symmetry around the nltro6en nucleus on pro.

tonat.ion.

tlle find, however, ttrat if aniline is allowed to sland over

potassim hydroxide nnd is thendistllledthe NH, resonlnce iö broäd Yith a

width of 8 c/s, althoullh aniline rrstrai6ht fron the bottlerr h;rs a very

narrow NH, pesonance as reported by Shoolery and Johnson. In a dllute

eolutlon of the redistilled aniline in carbon tetrachloride the Iine width

is reduced to 4c/s but in dimethylsulphoxide lt is increased to llc/*. lfle

conclude therefor"e that the very larrow resonance i6 due to proton exchange

that is catalysed by 6ome impurlty, such as water or acid, ln the aniline..

Thr: reductlon of the line width of the redistllletl aniline in carbon

tetrachlorlde solution is probably to be attributed to some lmpurity in

the cärbon tetrachloride. r,{e have also found that the broa.l NH*+ peak
t

ttra! Is otrserved in trtfluoracetic acid solutlons becomes somewhat narrowct'

in Cf'rCOrH - H2SO4 rnixtures reaching a constant width of about, 19 c/s in

solutions containi.ng none than 60mol o/o H.SO,.. We conclude therefore.24

that proton exchange is still occurinE on trlfluoracetlc acj,d but is

probably negligibly slow in looo/o sulphuric acid. The breadth of the

Nll.+ peak under these condltions mu.st be attrlbutecl to NI4 quadrupole
t

relaxalion.

fn similar studies on o- and p-nitroanilines we flnd ttrat

although the NH, resonance is narrow for both compounds in nitrornethane

as solvent lt was 8 c/s wide in dimethylsulplroxlde and for j-nltroaniline

2O c,/s wide in acetone. tfe conclude that eome impurlty in the nitromothane

ts catalyrjlng the exchange. ln the case of N'methyl*4.chloro2-nitroaniline

protonation on thd nitrogen can be conveniently followed by observinB the

spin-epin coupling between the Ntl proton$ and the methyl protons, Thus in

a saturated solution in nitnomethane the rnethyl group signal consists of a

doublet wlth J = 4.8 c/s, but on dilution, or ruising the temperature to

1ryBoo the doublet collapes to .r sjngle lj.ne. In Lril'luoracetic aci<i the

methyl resonance is a single pe&k but with the addition of sulptruric acid

this gradually spllts irto a rather broad, lncomPletely resolvedr triplet

with J = 4.5 c/s. These results indicate that there is no proton exchange

ln nitromethanerthat there is pnotonatlon and rapid exchange in trlfluoracetic

acicl, but on lncreaein6l the acididty of ttre medium by the additlon of

eulphurlc aciat the proton excltange becomes neqliglbly slow. That anlline

ünd o* and p-nltroanilineu apparently undergo proton excttange in nitronelhane

but Nrnettryl-4-chloro-?-nitroaniline does not, can probably be attributed

to the seaker basicity of the latter.

'I'. Bj"rcnall and R. J, Gi,LIeepie
Departnrent of Chemist,ry
licltaster Universi ty, llami.lton, Ontario.
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{H}.1 }.ltJl.l SPdCTRU}1 Oiir 2. J-DIitYDItOIlliXAFLtlOitO0YCl,Olli.jx^-1.3-DIAllE

tho Ul.lR spsctrun of thl6 conpound, whlch wRs made by ldr' W'J' Fotot ol

thIB Departmont, haa eomo unueual featuros.

Thoconnoundmayberepreoent6dtnt,baplanarfornl'buttheEtorloslly
favoureil conflguratlon la aa 1n IIt where nuolsl Fo ehould b€ dlstlngul6hebl.

ll

F" F4

rF II

as pseuato-arlal and pseudo-equatorlal. The abeencs of any euoh 
'llBtlnotlon

ln tb. I9F apectrun lndloetea that th€ nolecule hae a relatlvely rapld

lnverslon frerluency at room tornperatute glvlng the tine-averaged confl6rrratlon I.

fhe proton apeotrun ( lzMc/") 18 a sinpls trtplet of sspöratlon 6'8 oy'a

sr y' - 4.24.
Tbe fluorlns Bp6ctro (lO.f6l üo/e) noeourod. relatlv€ to ertornal trifluoro-
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On overell lntensltyr doubl€t A ls asglSnod to the Fb palrst €ecb ol'rblch

ts coupled to tho adJaasnt tr'a wltb JF FL: ll'4 c/e' tbe F" elgnal' (B) uhoutd

therefore be Bpllt lnto trlplets of öpäretton 13'4 a/a , wblctr ls JuGt twtoo

the obsorvsd. sepalation of the qomPonontB of tho Eoptstt and slnpllflcatlon

ln tbls wsy ytö1ds a trlplet ldenttcal with tho proton spootruß'

Ths protona and F" oonetltute an A2I2 syst6ß whlch nust therefore be

approaohlng thc llnitlng case wh6ro JH}l, *"d tt^ä """ inecceaslblo an'l wherpt

uolng th€ uaual nomonolaturo, N t l).4 a/a and L -> O.

1.e. Jr"€ JHr!. d 6.? o/o., thou6hron tlno-wldtb consldsretiona,
the coupllng oonstants sould dlfJ'er by up to t o/a. fbta rather unorp€otod
feeture and the 2rI ratlo of the conatanta together wltb conforruatlonal
lnverglon oombine to produos tbe relatl,v€Iy stmple apeotrum obearvod.

J. Honel

L.F. Thornae
D€partmont of Chenlstry,
Tbo Unlvarelty,

Edgb ao ton,
Birningbarn l).
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C€NIRE FATIO{AL DE LA RECHERCHE ACIENIIFIQUE

INSTITUT DE CHIMIE oEs SUBSTANCES NATURELLES
GIF.AUR.YVETTE (S.-A-O.}

C€dIAE NATIONAL OE LÄ RTCH€RChA ACIENTIfIAUE

INSTITUT oE CHIMIE DES SUBSTANCES NATURELLES
OIF-5UR-YVETTE (s.-r-o.)Gif, July lrtlr I96l

Dr. A. A. BO'IHNER-BY
Mellon Institute
4400 I'ifth Avenue
PI?'TSBURCH 13 - Peruu.
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Jsc Ja,n J-e,c Hc HB H
A

nk. 
=.'"tx/ -"o

Ilear I)r. Eothncr-Iiy,

Iu the course o{ the atructure deterrrrinatlon of eome
diterpenee, wo inveatigated ABC-typ€ opectra.shom by the vinyl grouping
of the rnolecule. Wo were able to cornpute coupling cqnstantc and chernical
ehifts by the method of S. Castellano and J, S. l{augh l

l'wo of the compounds studled were manool (I) and.
sclareol (tl). We have taken t}lelr spectra (60 Mc) in 5/o acetone eoiution
contirlning l% of. TMS as internal reference.

Coupling constants aro glven ln cpe, whercas chemi-
cal shitid are in..l" unlta.

'We were surprised to notice that J cie and J trans
are rrcarly equal ln ihose caees. Nonethelese, it was pteaäiito tirra frit--
the vinyl lines of the Bpectrum are seasitive to differences in the r.olecular
strrrcture eeveral bonds away.

We shaU carry oD this kind of studiea, and try to find.
sonte correlatione between the variations of tho coupling constarrts ind struc_
tural aa well as at€reochemlcal featurea of the molcculeg.

We wlgh to add how glad we aro to rsceive tho MELLONMR
Ietters : they are very uaeful.

Sincerely yours,

+S. Cactdllano,. J. S. Waugh, J. Chem. phya. 
,

3.1, 295 (196r)

E' Loderer / A"a"l'"'l-

P. Laszlo tae--r- U'J/@

OH
OH

OH

Mmool Sclar6ol

I ]I \P
tjril:hr

q

.cfi|'

4,837 5, to715,4 0,8 13,6 4,117

4,822 5,05615, I 0.8 14,4 4,r13

II

I

A. Cauderner W ffi



THE UNIVERSITY OF TEXAS
DEPARTMENT OF CHEMI6TRY

AUSTIN 12

Jury 19, 1961

Dr. Askol A. Bothner-By
Dir€ctor of Research
[!ollon fn6bitut€
lrLroO t.'ifth eve.
Pittsbugh l,, Ps.

Dear IJr. Bothn€r-By,

I nust aooloqizo 1'or having requlrod so ruch prornptln6 ln order
to mko another contrlhutlon to MELLo\rL{R. The fact i6, that sftor a 1on6
tlrre of hevln1 to p)ay the intorest€d by-standerruo havo just reo,rntly
lnstalled a spoctroloter here and are noB in business again. As a rosult
I hope that a very brief resumo ol some of our current rork rill 6drvo a6
a ten)porary bolster to ry subecription and I uill pronise to follou up
ehortly uLth nore dotalls on sonB of ou projects.

Since our spoctronrter las put lnto operät1on I have qgain had the
opportunlty to do sonr rork rith hydrogon-bonding systers along th€ Iin€s
that r reported last year. I'he primry problen has bs6n 1n tryln$ to untangle
a11 the hydrogen-bonded 6pec1e6 that ar€ ßenerally present ln a solutlon at
th€ saw tlm. Tho imbllity to rmko definite chenical shlft asslgnmrnts
for dirrer spocie6 in alcohols, for exanple, haa nEde it lnpossiblo to decido
concluslvoly on monorcr-dlr,6r equillbrium con$tants and lieato of dlmerization.
In order to 6et around this difficulty ue havo 6yntho6ized sevqral highly
hindered alcohols suoh a6 dl-i-propyl-n-prol:yl corbinol vhich are elther too
highly hindered to hydroFen-bond at a1l or can at best form only diners. I€
are ctlrr€ntly invel,tlqatlng solutlons of thsso alcohols at difforont concontratlons
and tenporatues by both inI'ra-rod and nfitr technlques uith the hopo of obtalnlng
.rnauibltuous equllibrlw constants and relatod quantities. ft olso rrppoars that
1t rnay bo possiblo to establish relcti.onships bci;rr:on the nDr dnd IR data
rhich ulll pernlt eGtlmating direr ch. m1oal shifto in solutlons ilhore hiqher
polyr€r6 rnay lirevent a simple ßnd direct ne&swomont o1'theso shifts.

Along thes€ sare linos, ldrs. Litr (iatlln alld I are con,luctlng otudies
of tho proton spectrs of arino acids, purines, ppj.uddiru;s, ribo$idos, and
nuolcotidde in solv'rnts such as dimr:tlryl sulföx1ds &nd trichlor$cetöc acid.
The foruer s01!ont aplioar6 to be idda]Iy suited lor t]rose oyst.:ns and a nuntl(,r
of Nil .rnd (}{ protons rhich rero 1'orrr:rIy useen ha''e boen }ocoted 1n this
solv€nt. fn additlon, thero havo oppeored sorrv: interooting splidtj.nIs and
broadoninfls ahich vkry sith cono,rntration end tqn,Ferature indieotinli souE
lnterestin6 sxchang€ end confortrEtl:nrl chs,nges. I hopo re carr report more
detolls on this uork In the very rrolr l'uturo.

Anotlr,jr Droject noa under vioy irrvolve6 a study ot'the ts1l spectrr of
tetrah€drallr'6ub8titutsd:'oror] luns suoh rs tsI,,-, IJCIr-, rJ(ch-),-, ,,tc.. In
those i,ns cl,rrrrries in subötituunts on tl,e iror'rr,/lslio.,l,rrlnot ctr,ii;8 tir€ hybrl(li/rtiJn
of the boron so long as r11 fow eubstituonlq lrr the ocrre. Thus ons uould
expect a rath6r r(rfiulBr clopondence of thq B1l shlolding on the €ltrcr:ronegativitlos
of the substltuents and our studies have corrfirrned this. In additlon lt sconc

plausib]o to rrsr:i 1';n sil':nrl'1c"nt o1(j(jtüonol:rrtjvlties to ol.lr'rr lrotri's suoll rl
öH, . OCtl-., rrtc., on tho busis or' tl,u Bll slrilts. il:)r'r on tlris uo'r:rr.' lr;o.
So?"-ro.:,Jhus r,1so b.r5un on u6sociltion 8nd uxchart!;e pltsnolr'na tn Blr tnd Al2/
coupou,rds using both tl o uetal end proton sP(j.jtra.

IinalIy, \,.e hav€ begun soIrc studies of thr: structreö ond intorlral
notLons of dibenzons chromiun snd rolat€d cotrlrounds, pr.rljiculsrly slde-llne
uork. 'l'hest: cornpcunds are rather ltrtoresting from the stnn,lpoint ühat r-..ry
analysi.s indicat,rs that the boneno ring in thes€ conpounds rnay consist of
C-C bonds oloso to th€ normol 6inr.le and dorrblc bond leniiths rathor than
havÄng al] the C-C bonds of the san€ lenljth. 11'ttrls ls truo there roy b€
somo rrther interostlng possibllitles i-n terro of bonding, restrlctod
intrdnolcoular lrotlcn, errd 1sorcrs.

Let rne t,lso take this opportunity to con[ratulato yotr irouJ) on
WjLLON|.{R. ft ie an invlLuablc eourr:e of infocrntlon and 16 €n6€rly err,ited
€v{rry nronth.'I hope this rtote rill sorvo to keep me on th€ ilurlllng list
until x@re substsntia] rosultG c&n bo retJortod. Thanks.

ro

Davls, Jr

1,."\\
\i.,*tfi,{lib

1

'"\b



CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

.July 14, 1961

Durlng nry two yeara here as a poBtdoctoral lellow worklng for
Dr. Roberts I have derived imeuee beneflt from MELLON-M-R. Now that
Irm about to leave I find that the loee of the avallabtlity o{ thts publlcation
would cause a void virtually impoesible to fitl, and I would very rnuch ap-
preclate being put on your mailing liat, As an lnltial contribution I would
Iike to report soms resulta of an investlgat{on lnto long-range proton-proton
coupling coDatanls.

I have taken cpectra oJ allenee and polyacetylenes and have deterntlncd
goupling between protons aeparated by 5 to 9 bondr (J14 to J1g). 'Lhe magnl-
tude of the coupllrrg coDatants are tabulated belowi the elgn of J1a (relative to
J12) in l-chlorobutadieue-1,2 waa determlned botl by analysle of the ABX,
apectruru and by recording the Bpectrlm at 40 aAd 60 mc- Coupling in
€ymmetrical ayetema and in peutadiene-Ir 3, where the acetylenlc and
nethyl proton8 are nearly degenerate and form an AB, system, was deter-
rnined lrom llC-eatelllte spectra.

Jtx (c.1. 5.)

Dr. Aksel A- Bothner-By
Mellon In6titure
440 Flfth Avenue
Pittsburgh 13, Penneylvanla

Dear Dr. Bothner-By:

Compound

(CH3)rC=C=Cllz

(CH3)2C=C=CHCr

CH3CH=C=CHCt

HC=C--C=CH

cHrc=c-€=cH
cH!c=c-4=c-€I"Ir
clcH?c=c-{=l; -cHzcl
c H3c=c--c=c-€=c-{ II2oH
HC=C{:H=CHOCzHT Jn= 2.4

x

4

4

4

4

5

6

6

I
Jrr = 0.8

3.1
2.1

+ 2.4

1.3
1.3

1.0
0. -1

The preeence of long-raüge coupllng in polyacetyl€nes can be qulte
niccly accounted lor, at least qualltatlvely, on thc b"r"r!-:1:*:l:1|"
contrlbutirig structurets, e. g., CH!C=C-{4-4H: + CHu={l:{l=Q=C:Q}t.. Qng
canalaocalculatehyperfinecon6tantsfromu.rn.r, databyutilizinglnreverre
the procedure of Karplus IJ. Ctrern. Plye-. 33, I842 (1960j1. 1q ttric way one
obtainö the lbllowing valuei(ütp:I:ialiEä-EGEirdäi Il a !. orbltal, o-borrd gg;
hybridized):

CH-€=C.
l{c:c-€.
cH-cac-€

AH (" p r.)

+37x106
22 x 105

-19 x106

I hope you find tlre abovc work oI cufflcielt quality arrd iuterect to
warrartl a sub6crlptior.

Slrreerely,

ay.* r l7A;
Eugetrc l. Sriyder

EIS:jrruu
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Dr. R, J.
Baslc Phyg
Department of Sclentlflc and

Industrlal Research
Natlonal Phyalcal laboratory
Teddlngton, Mlddlesex, EnBland

Dr. F, A. L. Anet
Departeent of Cheml8lry
Unlverslty of Oitawa
Oltawa, Ontarlo, Canada

Dr. John D. Baldescholeler
Harvard Unlverslty
Department of Chenletry
12 Oxford street
Canbrldge J8, Maasachuaetts

Dr. Edwln D, Becker
Laboralory of PhyslcaL Blology
Nstloml Instltute of Arthrltl8

and lleEabollc Dleeaaee
Bethesda 1\, Maryland

Abrahan
TG-Eitaton

Mr. N. F
Research

Chanberlaln
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tlqble OII and Refltrlng Conpany
Baytom, Texaa

Dr. Harold 99!I9I
Mellon Instltute
44oo Fifth Avenue
PlttBburgh l), Pa

Dr. A. Dantl
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Texas A. & !1.
college Stacton, Texa8

Dr, Jeffergon C. Dav!8, Jr.
DepartEent of Chenlstry
The Unlverslty of Texag
Austln 12, Texas

Dr.
Phys
Kltngelbergrts 82,
Basel, Swltzerland

Dr. T. J. Flautt
Procler and Ganble Co0pany
Dtlul Valley Labs.
P. O. Box 175
Circlnnat! Jl, Ohfo

Dr. Erlk For8lind
Dlreclor of Research Group for

Nuclear ltagnetlc Resonance
Royal lnstlrute of Technology
Stockholn 70, Sveden

Profesgor Shlzuo lgllEg:g
Departrent of Chemletry
Faculcy of Sclence
The Unlverslty of Tokyo
Bunkyoku, Tokyo, Japan

Dr. R. J, Glllesple
Deparcment of Chenletry
Mcllastera Universlty
HaBilton, Ontario, Canada

P. Dtehl
lkalGiFee Instltut der Unlverar"cat

Edltorra Corner
The July laeue of Bulletin du Groupment drlnfomclon6 mutuelles.Arupäre
contalns che progru of the loth colloque Anplre whlch wlll take place ln
Lelpzlg, East Zone, {n September. There are mny paper6 deallng vlth
electron apln and nuclear mgneElc resonance. The largest repreaenCatlona
are from the French, Svls8, and East Geman echoole.

Dr. Skrotskll (eee last lerter !n thls lesue) has Bent severel reprlnts
includlng ß 'rrr,;1:,y111 ,-/\f,critror.o 3Ji,.r\ / l.(,|rl (,t,(l rl 5l /il r llü r i r ,: ldtr t,t(.llt {-fiL /i-ll//. rd (rli{(,i,Drlr(,1rr1 ß3,.{rl^1(.,.11r,Ä(t.onr:Ft, !u,( . 

Ifrltrtk ,ttl,F-

Dr. Hallace S

Deparcrent of
llgb Jr

Chen!stry

lrl r:( 6t'r\'iotj,\ll'lg JT/\nIf/\Li\ t\ .1.r.\t rtA /üAfflA|t1or,,
*t**

f,\:lJrrr/{t1 rA q riJtaltcA+flt|o

Unlverslty of Florlda
Galneevllle, Florlda

Dr. S. BromsEeln
olvts lo;;al;;lied chmle try
NaclonaL Reaearch Councll
OEtawa 2, OnEarlo, Canada

l.lr . J. J. Burke
uellon rns-lcute
l+[oo Flfth Avenue
Plctsburgh U, Pa.

Dr, M. Calvln
nad la t t6i-G-borator 1ea
Universlty of Callfornla
BerkeLey, California
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