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SICIENTIFIC ADMINISTR'ATION
3OI' 1IENRIDTTA STREET

Tun l]p.ronx CovrPahrY
FINE PEARMACEUTICALS SINGE 1886

I(ar-aua,zoo, MtcgrcAN

February 24, t96z

()

Dr. Barry Shapiro
Mellon fnstitute
4)+oO fifth Avenue
Pittsburgh LJ.,, Pennsylvania

Dear Barry:

fn a recent issue of MET,LONMR (No. 35) you velcomed" communicatlons
regard.ing A*60 techniques, lüe have found. it rapid and. convenient to
tune in our A-60 spectrometer on ethanol, a sample rvhich no laboratory
should be vlthout.

After the usual optimizing proced.ure (on the broad. water resonance) tne
y-ad.justment vas optimized" and. the curvature controls r^rere set using the
OH line of acid.ified ethanol. On the assumption that this llne is a
singlet (as a result of rapid. exchange ) it strould be observed. at proper
tuning as a s)fiünetrical line" By sveeping in both d.irections over this
Ilne, one could evaluate its syrnmetry in respect to both line shape and.
ringing" The ringlng, evaluated. from the peak-to-peak amplitud"e of the
first beat, appeared. to be a much more sensitive criterion of the field
than vas the line shape (see Figure 1). Thus, undercycled. conditions gave
a larger ringing on the Lov'-field sid.e vhil-e overcycllng gave larger ring-
ing on the high-field sid.e of the resonance line.

The method. quickly ind.icates r,ahich vay to change the curvature control
for optimum resol-ution and" has the ad.vantage of comparing tv'o present
situations instead of comparing present line shapes vith something you
remember or recorded. earlier" !ühen the curvature has been ad.justed. to
give nearly synmetrical ringing the ethanol quartet comes out fairly
good (see Figure 2).

ft may be vorth mentj-oning that a clinical thermometer is convenient for
temperature measurement in the A-60 probe. Ours vas LA3.6" F, and. sample
storage in the magnet case, in front of the probe (suggested. by Bob lüilliams
of Varian), saved- time ordinarily required. to warrn samples from room to
probe temperature"

Very tr"uly yours,

George Slomp
Physical and Analytical
Chemistry

jmv
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Figure I
Traceg of the OH rdsonance from aeid.ified. ethanol at varying curvature

settings. Ntmbers ind.icate curvature settings, j.n hundred.ths of a turn, on a ten-turn pot.
The y settlng was optlmized. each time
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Figure 2

Partial A-60 NII{R spectrum of acid.ified. ethanol
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R. Freeman - l-

Professor A" A. Bothner-By
Di.rector of Research
MeIton trnstitute
4400 Fnfth Avenue
Pf"ttsburgh 13 r Peennsytvanf.a

Dear Professor tsothner-tsy:

GEMT.NAT, AND VIETNAT, PROTON COUPI,TNGS

Recent work by Kaplan and Roberts ox,I df"ethyl sul-phite (.1.a.C.S. 91,
4666 (1961)), Fraser, T.emieux and Stevens on dioxolanes (J"A"C"S. 99,
3901 (1961)), and Reilly and Swalen on epi,chLorhydin ("I.C" P. 35, L522
(1961)) indi.cates Uhat ira certain speci.atr" ci"rcumstances geminal and vicinal
proton couplings can be demonstrated to hrave opposite signs" Thc conse-
quences of these resulLs are di.sturbi"ng in view of the theoreti"cal pre-
die tions of Gutowskyn Karplus and Granc (.T"C" P. 11", 1278 (1959) ) and
Karplus (J.C,P" 3Q, 1l- (1959)) for the magnitude and sign of these coupling
cons tants .

Ln the three examptr-es cited above tl"le tnterpretations \^/ere based on
the fact tteat i"f the gemi.nal and vi"cinat couptr-i"ngs were taken to have li"ke
sign, an iterahf.ve computer program \^Iäs unabtre to produce a solution which
gave a r,easonable fir to ttre observed spectra. An entirel-y different
approach i"s now avai,labl"e in ühe spin deeoupling method (l'tot" Phys., 4,
321 (1961)) and we report here results whi"ch demonstrate that in 2:3
dibromopropionic acid the gemi.naL coupling has opposite sign to the two
vicinal couplings. This compound may exist {n three possible rotational
eonformers, the form wlutctr predomi"nates is most probably:

Bn

r-l HB
(and its mirror i"mage)

A

|lX coo H

K. Pactaler has scudied solvent effects on thi,s molecule in great detail and
has demonstrated ttrat J41E and "Tg1 vary with solvent because the statistical
weights of the three rotational isomers ciaange, but J4g remains constant
and can therefore be assigned with confidenee to the geminal coupling" His
work also indicated strong preferenttal solvenL shifEs and this l"ed us to
ctroose benzene as sotrvent for the spin decoupling work so that the specLrum
was r^rell spread out" At 60 Mc/s an ABX anatr"ysis gives
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YA= 0 c/s

vg = 22'7 c/s

vx = 58.5 c/s

Itoul= e "7 c/s

JAX = 4.5 c/s

JBX = 10.8 c/s
Like sign

Two modulaLion frequenci.es ti I amd v2 were used irn the double irradiation
experi"menls ,ät 60 Mc/s. Tlne signal vras recorded i-n a synchronous detector
aL r,/l , u.sing Bhe rf j"eld s\'üeep0 method. I^ii.th v2 at (a) of Figure 1 the
brJ"gh-field A doubl"et coalesees Lo give li"ne (b) i.n the middle Lrace, and
wi"Lh v2 at (*) the low field l, doubl-et gi,ves J"i.ne (d) in the bottom trace"
Iience Jgg anr:I. J.qX have opposi.be sfgrrs" A si.mi"l.ar experl.ment confirms that
JgX and JgX havä- li"ke signs. I,rIe have confj.rmed these results by ABC

analys js of a l-5 Mc/s spectrum.

The facrs frr:ren are cLear" A large geminal" coupling has opposite sign
Lo two vici.naL couptl.ngs one of: which j"s also J.arge" The impl-icatlons are
somewhai disconcerting. Gemi.naL and vicfnatr- couptr"ings have been shown to
hrave llke signs i.n mnst. vlny1" compouncls J.f lLhre geminal coupLl.ng i"s large.
The s,ame apFears [o be Lrue for the few epoxd.des where signs h,ave been
etlecked,u and we hr:ve shown by a spin decoupli"ng expertment slmilar to that
described above that the thre,e coupllngs in styrene oxide (epoxyethyl
benzene) are of llke sign.

One may simplify the di.scussion by arbitrartl"y üaktng the large trans
eoupling of. euhyl"ene to be posttive, Then uhe evl"dence of crotonaldehyde
and crotonic aetd (t'tol, Plrrys" t, 385, (1961)) suggests rLhat the viclnaL
coupLi.rrg ln eehane uradergolng free rotation (* 7 e/s) i"s aLso posi"ti.ve.
Only small varlatlons of thls average value are observed ln substltuted
etlranes (Glick and Bothner*By, J"C"P" 25, 362" (1956)) so that tt seems
unl"lkel"y thaü substttuent effects would cause boeh the trans and the
gauche coupX.irrgs ro go negative in 2;3 dtbromopropiontc acid. The second
possibil"ity is chat the gemina'l couptring (9 " 7 c/s) i"s negative, whdeh, if
it i.s t:o be reconcl-led wtth the tireory of Gutowsky, Karplus and Grant,
wouLd require either t.hat substituent effects produce enormous deviations
from the tl'leory or that the HCt{ bond angle is very much larger than normal"

It se,ems that the question of proton coupling eonstants is still
rather open and thab we should draw structural i.nferences from measured
couplings with. extreme cauti.on"

This work r^ras a joint effort wi.th KeiLh Mclauchlan and Klaus Pachler
of ttre Natj-onal Fhysical Laboratory in Englanel and Jeremy Musher of the
Lyrnan Laboratory at Harvard, and is being submi-Eted in greater detai"l to
Molecular Physics.

Yours sincerely,.

Rw.l T rt tPrrazi+

Ray Freernan
Ins t.rument Divis i"on
Varian Associates
Palo A1.to, Californla
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Dr. P. L)iehl

PHYSIKALISCHES INSTITUT
DER UNIVERSITAT BASEL
KLINGELBERGSTMSSE 8! IELEION 43q22

VOffiTEHER: Pm.DA.P.HUAER

ErrsIe. J;rnuar y /8, 1962
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9Dr. B.L. Shapiro

MeIIon Insti tute
4400 Fifth Avenue

Pi t t s b u r g h 151 Penn. USA

Dear Dr. Shapiro,
In Mellon-Ietler No. 2J I totd you about the deuteration

of pho6phorous and hypophoEphorous acid6 and nentioned oone Lsotope

effects üo be published elsewhere. The fact is, I forgot about these

results and only lately cane across then again. Secause I still- think
j-t is a very instructive case of iaotope-effect6, atfectin6 not only

the chenlcal shifts but al"so bhe spincoupling constants, I will give
you the fuII deLaiIE.

In a nixLure of bypophosphorous acld and häavy water three species

of nolecules can be observed:
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Fig. 1 shows the proton-, d€uteron- and phosphorus-spectra of
forns I, If and II[.'Ihe proton spectrum (l) is a superposition of a

doublet due to the lar8e JrO (forn I) and of two triplet6 due to the

couplini5 of the'deuteron with the proton (forn II)' On careful inspection
of this superposition (see Ar and A'r) it can easily be 6een, first that
Lhe two tripletß are not exactly on ttse top of the doubletlines and second

that the anounL of this shift is not the 6ame for the two halves of the

JHp doublet, There seens to be'only one explanation for this: The chenical

shifts of the proton8 and the 6pincoupling constants JHp t." rrot the safl'e

in forns I and If. $ub6titution of the deuteron causes a high-field Ehift
of the protou ald at the same tine dininishes the coupling constant JHp.
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Here are the exact figuree:

ofl (HDpoz) - ol (H2po2) - I,JJ 1 o,r2 to-8

JBp (Hapoz) - JHp(HDpoa) = o,54 I o,o? cps.

The deuteron spectrun (a) is a ouperpogltion of a doublet due to
JnO (form III) and of bwo doublets due to ilre coupling of the deuteron
with the proton (forn II). lgai.n isotope-edfecte can be neaoured:

o, (orXrr) - o-o (HDpol) . t,5 ! o,, . lo-8

J!([Dpo2) - JDp(D2po2) = o,12 * o,o] cps.
Thia neana, substibution of a second. deuteron causes a hlgh field

öhifL of the fir€t deuteron and again a reduction of a apj.ucoupllng
constanü (JDp), In order to compare the nagnltude of the spinaoupllng
iEotope effecta one nu6t of course nultipl.y ühe deuteron effect by a
factor ot'luf;,r= 5,5e. llle then see, that it i6 not poasibre to deternine
which i.s Lire Iarger.,

The isotope shlfts obviously are differont fron eacb other, the
deuteron iaotope effect. belng about twice as large aa th€ proton isotope
effect, So far I do not see how thls factor could be quantitalively
explalned.

The P-epectrun (C) showe a superposl-tion of the epectra of al}
three forns (I, II, III). The elight aeynnetry i6,due to a (pO4) inpurlty,

f neasured the iaotope-effecta nentioned above as a function of
pH and did not find any charrges.

Sincerely yours

? \;t^{

\t&.ffi8d[[t d&ffiü ' swtrzgrrLA.$rrr

HEAD OFFICt 6UAELSTRASSg 1 . ZUS TEt.!FHONt 042111555 . TELpX 6s5r
T.HE RESEARCH IA6oRATokY . züRIcH d

Pl.ä56 ropty to KLAUSSTRASSE 43 TEttpHONf Gt /4724d

tr'ebruary L2, 1962

.Dr. A.A.Bothner-By
Director <lf Researctr
Mellon fnstitute
44OO liifth Avenue
Plttsburgh 15, Pa.

usÄ

.l)ear Etlitor,

The last sentence j.n Ye Editors Corner (39th issue of thy
wondenful MeLlon Letters) has induced a vexy long ran61e 

-

coupllng in tlry readerrs rrind. I would thus like to sub-
mit to you and to thoee of your rearlers that might be
interested in, an NIIR spectrun of a alegraüation product
fronr Cucurbitacln B, wlrlch has played a capital role 1n
the formulation of Structure (f) for the latter,*
Compourrcl (III) _was obtained sinply by acld treatment of
Cucurbltone A (II)l

r')4..o
of,c

Trü;*ö
llc

trI /-Encl.
I'is. 1 o

l['
* a more detailed cosulunlcation wi-11 appear elsewhere.

KLYSI RONS, TRAVEITNO WAVE TUAEA, SACKWARD WAVt OSCTLLATORS, UNEA8 ACCELERATORS, MICROWAVE SYSTEM COMpONENTJ
R, F. SPECTROMETIRS, MAGNETS. ilAGNE{OM€TERS, STALOS, POW€R AMPLIFIERS, GRAPHIC RECORDE&S,

VACUUM PRODUCTS, RESEARCH ANO DEVELOPMEN'T SERVIC&S
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On account of the difficultles one normally encounters
in analyzing NMR spectra of cotttplex mofeculegr it mlght
be coneideretl a remarkable feature of this spectrum the
fact that it allows a complete assignment for the protons
to be roade.

The rltfference in chemlcal shift (O.+1 ppm) between the
two vinyl protons at Ct änal C6 was attributed to a
shielding of the forrler by the C,, carbonyl group whlch
1s a consequence of the geornetry .lmposed to the molecule
by the cis fusion of the rings C/D.

TLre A, System at I= 2,46 was assigned to the C3 nethylene
Aroup-which is in a rnore syrnnetrical environment as the
roethl,,lene at Crö. Tlre Iiltter is then responsible for tlte
AB sysrern atüi' 2.a5 - tB 1.1o, JAB = I5.5 cps.

The rest of the spectrun does not require any speclal
comüent.

Sincerely Yours,

//at '--
-*;6{i Me}era

Research Chenrlst
VARIAN AG.
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BP RESEARCH CENTRE

PETROLEUM DIVISION

SUNBURY - ON . THAMES

ENCLAND

75 ilope IIIGH tnSOtInI0N SECIROMAIER

(converalon of &O llopr Coonerolal Inetrurcnt)

It ls partioularly Lruportant In the petmleun fLelil to havc thc

wlnnm possLble rosolutlon tn ttre 7.5 - 9.5(rcel.on anil lndeeil a resolution

6re&tar then ütat obtalnable at 6O Mops l-s daeirabls. Consequent\r ro have

noillfleil our Vad.ar 4O l[ops high resol.utlon apeotrometer rlth ttß obJect of

provitling a h16h resolutlon systeu oepable of operatl,ng at flel<l otrengths

of 2O,OOO gauss.

Tbe negnet has been motlifi€a by replaolng tbe Varlan pole oaps by

conJ.oal Petr€ndur pole oaps nhlch we bave <lesigne<l. These have a faoe tlimster
'i;'i ;u*, htil, i.t,'' )! 't'!nz

of 7.9" and the gap nltlth bss beea reduoed. fron I.75t' to L". Tho Sr:per

Stablltser coLls ere nor oerrLed. on trl-angular aeotloned plastlo amull whlch

are hel<l ln posltlon by the po1-e oap retalnirg bolts.

l,lost of the rxr end 'yr gracllento have been elfulnateil by oereful

adJustnent of the pole plece retaJ.nin6 bolts. Rosidual.gracllents along theeo

axes atd also the I rt gratlient are oontrolleö by a set d Golay tlrpe shin co1ls.

Curvature aontrol ls effecteil by a set of ooil palrs as tlesortbeal by Zurober ln

Mellomr No. 2!. A plot of flelil stren6th agalnst lagnet ourrent, obtal.nerl

with the aid of e nergina} osolllator type of flelil strength neter no<tifieö

as recomrend.eö by Buss adl Bogart (Rev. ScL. Inst., 1!6O, l!, 2Of), showeö

tbet vl"th a 2.O mp energising cunent the fieltl strongtb was 22rf@ gauss.

At precent the instn)roeut la be!'ng operated et a flel<l rtren8tb of

I/,6OO 6auss (25 Utp") rh1ob lr obtalred wi-th a nagnet current of on\r

1.0! euperes. Beoause of the retluoeil 6ap rlilth lt tas D€o68aeq,' to conetmot

a ler pr.obe ulrit anö thl! rp havo done ullng al Anilersoa ntr1n T" fuPo brldgo

olroult. Th6 75 üops radlo frequeocy ls Senerateö ty e conventlonal quertz

orystel osolllstor, nhlle the tecoLvcr oouelste of e nornal oasco<le Laput

ar4rerhat. Conci.lereble oarc hatl to be tpken to deoouple the reoelver fron

tha transBltter. wo have also oonstruoteil a 1.4 Kopr fleJ.il moiluletl'oa

aysten whloh le basloally t*te olroult suggesteil by Variaa exoept that we

havo founcl 1t nooeeeery to put e narrow bm<l l.L KcPs fLlter befors the

synchronouc tleteotor. I[6 uss the D.C. anpliflor for slgnal. anpllfioatlon

as woLl as lntegration.

Uslug the above.reilLo frequenoy eysten te fiad. thaü lt trs posslble,

uelrg s tw f/A aauqrle tube, to obtain Epectls wlth e reeolutlon of L tn IO8.

Figure 1 shows the aoetalcle\r<le quartot wlth thig order of resolution.

Figuros 2 uit ] strow the spectra of tha etlry3. 6roup of ett4rl benzene at ÄO UoP!

anit /! Mops respectivoly an<I Flgures l+ end I sbow the 40 üops and /l !(cpo E)sotre

of ,:r+-dlnethylhexaue. These spaotra lllustrsts tdre iq)rov€reBt in otrenloal

shlft obtalueil by operatl.ng at J! Mcps.
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UNIVERSITE DE MONTPETTIER

ECOTE NATIONATE SUPERIEURE

DETHIMIE

8, RUE DE T€COTE.NORMATE

Prof. Max ltousseron,
Director.

Montpelller, le Jth !'ebruary 19 62

Dr. A.A. Bothner-By,
llellor Institute'

4400, l'iftb Avenue'
!ittsburght 1r'

Penn. ,
u. s. a.

ulrder !]re. i'iougseronb diTection la thl'g
igatirg tbe properties of rlinalol orideI
Iated conpounds. The iüitiaI probl€n
teLl us shether the conpound had one of

UNIVERSITE DE MONTPEI-I"IER

ECOLE NATIONATE SUP€RIEURE

DE CHIMIE

& RUE DE r€COIE-NORMALE

lalcPBoN: t2..9.19

Montp6lller, 16 l9

preparing a iThbge drEteti
laboratory bas boen lniest
and a oertaiD nu[ber of rö
vas to 66€ Lf N.M.R. coultl
the trao follorlng structutes:

Dear D!. lothaor-By'

First of allr ray I apologi1'e for the fact that ny
rubscrj.ption ls verJr much overduc.

I have a question to put to your readers colcelnlng
r rather tricky atructure probler. llLEs Levallois' sho ls

-2-
lldepetrdant of concentration' 2. The CUz-CUi band is ccntered at | ' 8''0 t 0'02 and

ie alao concentratj.oa indelendant.
,. The hydroryl proton dilutio! shlft' as shor! ln th e

figura I nay rell be coüsistant rith intranolecular hydrogen
bonding.

{ fnu infra ?ed evidencs ls es follJovs

Mole fraction 0E banclg i'n gn-I

1 naln Peak ,450 157, enall inferloa
O.? t45O 157' luflerion
O.t r€solv€d 3450 ,575 vell reeolv€d
0. r.5 1460 1575
O.o2 very snall 1475 ,575 \
0.00, Uolar ail 157, I

4. one of the gen alinethyls is oplit in dllut€ solutlog
legs go ln conceütratetl solution, end alnost coalescent ln the tho
pure liqui.il. fhe other gen dinethyl is utraffected by concentratlon'
(eee Fis. II)

ft appears that either of the trro posslble structureg
can erpl.ain this bebaviour. In structure I the tso nethyls on the
side chaia yiIl not be quite oqulvalent' as tbe carbon in tbs riag
ls assyntsetlic. Even if j-nter[al ]otatiotr sere xePld, oae ni8ht
erpect the nethyls to have 6light1y different shifts; further' if
internal rotation is hinalered by sone factor, the strifte should be-
cone larger. As tbere is nore intranolscular H bonding itl dilut€
solution than ln concentratedr or€ Yould erpect rotation to be

Bor.e hj.uderecl 1n dilute aolutior1r hence the netbyls nore tesolved'
This is {hat Ye fiDd. Surthernore, the rigld ! neobered ring
structure accounts for the concentratlon independance of the other
bands.

If we consider the 6 uenbered ring s ture 1I
l^r ti{ h.

htr
0lt

\

tl. lr(
(r)

ho
lh*

Eere ire the facts as rg find then:
1r the tro geonetrical isolrels of linalol oxlale glvo

only slightly diff.lent N.!t.ll.. spectra, the roticeable differenca
in chenical Bbift b€ing the position of the vinyl baud.

?. Tbs pfotor. adjacent to the 0g gloup SrouP $horB an
unueually conpllcateil group of linee.

ll. The spectra in CCl, solution at different dilutions
shov the erpecteil conceutration shilt of the alcohol protoD' but
furtber, soxe nethyl SrouPs pbsitious alef aensl'ti"ve to dilutioD.

the sane feetureg sbor up rith conpounds possessj'ng an
ethyl or an Lsopropyl Sroup"in the placa of the vlnyl.

Ue therefore lookeil lnto the behaviour of
(r) trt ht (iL)

(r)

h<

lh.
anü havrng r)o

truc
lrr

lhc

yhlch hss the advantage of being Bynüetr ca
ll

geonetrlcal isoners'
lde aoticed here:

1. tfre-tg-Protoa is no longer as-couplicated,
gives riso to a trlplet centered at 'Y = 6.tO + 0.0I

re üay take it tbat the
that the positloD of tire
( lntranolecular tl bondi

tvo chatr forms are in
equili,briuu nay chaüg€

ng favoring arial -O[).

equili.briun, butI i
vlth concentretiort \

this vould erplai!
but
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ECOTE NATIONATE SUPERIEURE

DE.CHIMIE

B. RUE DE u€colE-NoRMAr,E

rctatHoxr t2.49.19

-5-

tbe behaviour of tbe eettryls (dtfferent non bonde<l interactlou rith
OE) . But the objectlon h€re 1s that there ought to be 4 ililution
shift of the proton aalJacent to 0E lf it is true
populatlon IeveLs chang€ (dif,fereoc. of 0.5 ppn be
equatorial protons).

Thls Latter objectlon Yould be lifted i
ring bail the rtrist boet'confornati.on, for it troulit
uethyl ohifts, ao aboYe, but raould account for the
the proton on the basis that the
proton <lue to the 2,t and 516 C-C
forns is favored

l.
h.

lk

!il

Further evidence for tb.e structure of thess conpounds
nay be forthconing, but I thould be very gla<I to have any
suggeotloas.

Our apectoneter haa settled dovn to Yorking Yery snoothly
and !1. E. A,rnal, Ing. Tech.r C.N.R.5. is running it as a full tirg
j ob.

lours sincerely

(,,

ylde.
Chared d€ decherches. C.l{.R.5.

MICHIGÄN STATE UNMRSITY rgwsrro

$DZß qEU4 WOUTOiY . @UCA Ot g!NCA AND ARTS . DE&IH6NT O! dHrSTf,y

Febru€xy 22, 1962

Dr. Aksel Sothner-By
Mellon fnstitute
4.1+OO Füth Avenue
Plttsburgh lr, Pennsylvanla

Deax Aksel:

Max T. Rogers, Actlng Head
Depdtuent of Chenistry

Readef,E of MELLQNI\4R should be interested in the slmposlu on ,,Hlgh-
Resolution Nucleu Magnetlc Resonance Spect"o6copy', sponsored by the
Division of Physical Chenistry of the ACS vhlch !rll1 be held at
Bould.er, Colorado, JuLy 2-l+, L96p. A progru of about twenty-fow.
invited. papers is p].mned, md the f'ollouing have accepted invltatlots
to ptrtlcipate: J, D, Baldeschuiel-er, H. J. Bernsteln, tr'. A. Bovey,
3. P. Dailey, A. Bothner-By, Gideon !'raenkel, J. A, Goldstein,
H. S. Gutowsky, O. Judetsky, M. Karplus, S. Meiboon, J. A. pople,
L. lt, Reeves, J. D. Roberts, I^I. G. Schneider, J. D. Swalen, N. Sheppard,
and J. N. Shoolery. A complete prograr wl].l be available in Apr11.
Several Europem scientists have also tentatively agreed to present
papers if f am abl"e to axrange for trarsportatlon through one of the
goverrment research agencies as co-sponsor; unfortunately, lt vill be
a few week6 until f know whebher or not this vill be posslble.

A very linited nuber of short papers will be accepted and. authorB de
lrivited to correspond with the Chairnan conc3rning the gultability of
potential contributione.

The progrm will concentrate on cwrent probleffi and recent reseuch, and
should provide an unusual opportunity for workers ln the fleld to get
together. f will send you a copy of the prog'm when aveilable, ald ve
vill distrlbute registration forns to the MEIÄoNMR maillng llst when t,hey
tre available. Attendmce at the neeting is not restxicted.

Your6 sineerely,

a'("*

Monlpelller, le t9

that the
tueen arial and

f the 6 nenberEd
erplein tbe
constaucy of

lding ofthis
of the tso boat

{ J. 'l\' 4cic

long-range ahi€
bo nds*uhi cheve r

ox

ütl lh.

?s hn+'c
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SWEDEN

Cable address: Technology

sl.rvbn

Stoc}:holn, I9th tr'ebnary 1962.

Dr. lkeel A. Bothoer-By
l.lellon Institute
4400 Fifth Avenue
Pittsbur:F 11' Perm.

u. s- A.

H-o

hydroryuethyleuo-kotono fom (IfIa) predomlnates over th€ fomyl-enol fom
(IIIb) at roon t€mperature and tlßt ttre interconvetsion beco[€s noro rapld
at elevateil tup€raturee. ttre conpouxd evldently offors a poeeiblllty of
eranlning nore cloeely the energetics of proton transfer botve€n the tvo orygea

atom. O- H '- .. .O
IH.-c:

ryPh
In tlE etrol of tlre symetri.cat phenylnalondialatehyale (fV) no spfn aplitting

ts obsewed and th€ ploton transfer is obvtously a rapld prcccaa.
." H-o

c
I

It(-H

o

N'Pt,
lrc- tl

Dea! Dr. BotbneF-By:

In our laboratories ve bave for aome tine been stu(ying hydrogen
bonding ln eqoLlc syetere uslng NüR ed. IR apectroscopy. ltlost of our work
hes bee-n centerad. on B-tricarbonyl conpountle, vhlch ln general at€ alüost
conpletely ilotl.aeil in polar and non-1nlar solveuts. the lntra.nol€cul.ar
hydrogea borrda aro very etrong and for tJlre enolic OE-protons f-values rsnglng
fron -5 to -9 ppü have bcen observed. Part of thi8 xork has recently been
sumar.r.seil antl a reprint ls sent by aeparata nail.l

the strengtlß of tbe \ydrogen bonals se but one of the intereeting
asp€cts ln tlrc stuqy of enolic s)rstem. th€ locaLlsetion anal tlan6fBr of
protonß my aonctlnes be stuilJ.eal. In the enolic foro of aceflacetone
(f , n = n) ttre tro netbJrl gloups 8e krom to glv6 onty one PIIR elgrol. flnia
lndlcatss a rapld interconveralon of the tso (ldentj.cal) enol forms.z

-H.-Orl o
L_H -H

ao ub
Aleo 2-forrqlrlcyclohexanone (V) is conpletely enolleed. Ho spin splltting

ean ba obserreit vhich my be duo to preferential forüatlon of tltte fo:l5rl-enol
(Va) or to rapid proton tranefer.

Prelinimry studj-es on p' p-tliketoald€hydes hav€ not yet glven ar6r

aalditional eramplee of epin couPling of the tjrp€ Juat descrlbeai. $uch conpouils
cu be prepared ria the corresponding "nllg (4.g. vr). These erist €xclaively
ln the dLketo-€nabl.ne fo:n (here üIt), (conlare recent flndlnga on sciriff bses
by Duilek A, noln 3)

Hiv
llcr

-Ph
*H^

o-H "".orll
Cl-ls- a- 

a -C-cH3
ä

-->2<- cHs-
o'
tlc Fls

T
-g=C-LI

R
, Sintlarly, re fotmd that ln the enol of triac€tylsetlEne (I, R = CE CO )

two of the nethrl groups rele equlyalent. fn the enole of unsXmetriel / -
p-diketones no such conclusLong cm be dram.

l{a havo recontly observed., hoywer, that spln coupllng effects can be
observeal in sone enollsed aldahycles ("nyaroryrnetfrylene conpounilsrr). Itrus t}le
ethyl aoter of c-fornylpbenytac€tic acid (II) ia comptetely enoliseil in carbon
tetrachlorlde or chl-oroforr solutioB.. Th€ enollc proton (Er) la foud to
couple ylth the naldehydic" proton (s"). Th" spln coupti.ng comtut ls falTly
Iuge, J"" - 12.5 t A.1 cfa (ftetd tndependence checked at 40 and 50 nc/g).
This indicates that t}Ie enollc proton renalns attached to the ialdehlnle" orygen
for prolonged prrioils.

o o o-H^'-"o_rHultlH-c - L-c-oEL 
= 

Ho. c= 6--L-oEtös, TPh
Sonewbat unerpectedly, the enolic forn of }-fonuyl-l-ptrenylprolHre-2-one

(fft) afso ohows sp!,n coupling of ttre 'aldehyd.ict' and enolic protons. llhe
coupu,ng-comtet is here only 6.5 ! O.t c/a (at eloC). Its value io narkedly
affecteil by tbe tenperature of th€ saetr}le. fttese faota lnilicate that th6

O- Hx'.'. o o..."H-o
',tulH^*c: .-Z-cHu = 

H-a -- a--L-cH,dn rr,
Ua, ilb

ftre spin coupllag corßtant for H, (t= -6.45) and Ea 18 fellly large'
J". = 1J.4 ! o.Z ./s.

1. Nilssou, ü., sverek Ken.Tl<ldrr. 31, ++l (tget), (in Ensush).
2, Re€yes, L.U., Can.J.Cheu. 12, 65 0957)
1, Duilek, G.O. ed EolD, R.H.J.Aü.Ch€B.Soc. 92' 1914 U%1).

Ioura Bincerely
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Hurtrule Oll & Rsnlxtuc ConPlNv
Brvrowx.'l'uxes

Dr. A. Bothner-By - 2
t|L,r79q.62

overlap. 0u concluslons are (t) ln lsotactlc polyner the concentration of
syndloiactlc t14re nrethylenes i6 belou the ]!ntt of detectloni (2) assmlng that
tire inverslons in stereochentcal conflguratlon6 are randonly dlstrlbuted along
the poI)mer chain, the average length of sterlcally ldentlcaI segrents l-n
steräobiock polyner ls about flfteen monorer unlts, and (3) 1n arnorphous poI1rer
the ratio of isotaetic to syndlotactlc tytrF Eequences 1s approxlnately one'

'I'he spectra of poly-(CH3-CD{II2) are entlrely ena}ogous to those of
poly-(CD3-CD=CII2) except that a bToedened rnethyl band ls superlmposed. In rrone

of the pölyrer smples vas lt possLbfe to reoolve dlfferent nethyl types' A

detalleä acceunt of thls vork vllL appear ln the preprlnts of the PoLyner Sectlon
of the ACS l\,!eetlng, llashington, Nle'tc]n' L962.

I;le have also obtalned some chemlcal shlft cor].elatlons fo1l halogenated
mono-nuclear aroüattc hydrocarbons (figüe l+). AJ.J- samples vexe run at rO tL,
volme trEr cent concentratlon in carbon tetrachloride vith Tl'ts as an lnternal
stand.ard.. Although data obtalned on moTe dlIute solutlons {ou.Ld be of greater
theoretlcal tnterest a hlgh soluLe concentratlon l-evel was chosen because mqy
anal-ytlcal samples must be rm ät hlgh concentratlons ln order to detect and
tdenttty lmpurLtlee. I/le have not yet attenpted to ratlomllze the observed cheml-
cal shlits. A puzzfing featüe ls that a üethy1 group sl1lfls an.ortho CH2X grouP

d.ovn fleJ.d, vhereas Nugent Chmberlain [Ana1. Chen" 3], ,6 (1959)i has ehöwn that
a nethyl grorp sblfts an ortho rethyl grolp up fleld'

Preprlnts of these lFpers can be obtalned from the writer'

VerY truJ-Y Yousr.

RESEARCH ANO OEVELOFMENT

Dr. A. Bothner-By
Mellon Instltute
Ir\oo Flfth Avenue
Plttsbugh lJ, PennsYlvanla

Dear Dr. Bothner-By

Februxy 8, L962

METLONIIR

HL.r79q.62
B-l+-rOkl

1on

ALthough vlde llue NMR has been used to study stereospeclflc hydro-
carborr polyrners 1rliere liave been no reported applications of hlgh reso1ut1on
M,tR to lolyrers of this type. Bovey and Tlers have denonstrated. the utlllty
of NMR for äscertainlng the stereochemlcal conflgurations ln polynethyl"-
rnethacrylates [J. Poly. Sc1. l+l+, ]?3 (f-96o)]- We decided to 6ee vhat
lnformatlon coul-d be gained on a hydrocarbon poly{Er, polypropylene, al-though

lre lnltlally thought that the chemlcal shlft differences 1n the varlous
stereochemltal fonns of thls polyrer vou.l"d be exceedlngly smal1 and the
spectra mlnllerpretable. Hovever, natut€ has been kind and we have obtained
some very interestlng results.

The BtrEctra of amor?hous, stereoblock, and isotdctlc polypropylene
(rlgue 3) shov distinct dLffexences, These spectra cou.Ld not be lnterpretatetl,
however, so the spectTa of the correspondlng fractlons of poly-(CDjCD=Ctr2)

[Flgure 1-] and poly-(cH3cD=CH2) [Flgue 2] verg obtalned' Ihe key-to the
tnterpretatlons ts the speetril äf In..isÄtuctlc fractlon of pofy-(CD3CD=CH2)

[Flgure 1a], Assuulng thot there 1e no hydrogen-deuteri'w exhange ln po]ynerl-
äation, this polyner should contaln hydrogen onJ"y tn the rethylene groups' In
the is;tactlc fractlon ttle nethylene hydrogens are theoretlcal]y non-equlvalent
and 1f the coupling to nelghborlng deuterlm atoms is relatlvely 8Eall the
methyLene hydrägens shou.ld glve rlse to a t)rplcal AB lEttern' Thls ls lndeed
what we have foüd.. Dr. I€onartl Reeves of the universlty of Brltlsh colmbia
was klnd enough to run the smple for u6 at l+0 nc to verlfy the AB lnterpre-
tatlons, In the spectrm of the stereoblock fractlon (rtgre lb) you sLLl note
a snall band appearlng ln the center by the qudruplet. Thls band ls nuch more

lntense ln the amphorous polymer and. ln the mseparated pol)mer' We hare
attrlbuted this band to nrethylenes in syndlotactic sequences. l!|ethylene hydro-
gens ln syndlotactlc sequences are theoretlcally equlvalent and should glve rtse
Io a otnglet broadened ellghtIy by the relatlvely sml1 deuteriw couplings. lYre

raülooftl]eareaofthequadruplettothatofthesl.ngletlsequ].totberatlo
of lsotactlc to Eyndlotactlc nethylenes. It is ufortunate that ttre accuacy
with whlch thls ratlo can be deterrnlned ls severly ]i:nited by extenslve band

nsor*"^'J- 
C ' S+JL

a
Ferdinand C. Stehllng
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OHEMIOAL PPM.

FIG.+. HYDROGEN NUCLTAR MAGiIETIC RESOI{AIICE CHEMICAL SHIFTS

IT'l HALOGENATTD MONO.NUCLEAR AROIIATIC HYDROCARSONS.
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