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Dr. B. L. Shapiro
Mellon Institute
4)+OO f ifth Avenue
Pittsburgh 1J, Pennsylvania

Dear Barry:

My responsibilities here were recently changed. to problems involving the
physical properties of polymers so thi3 wil-J- probabty be my l-ast contribution to your
excel-lent newsl-etter.

We have obtained. the NI4R spectra of about sixty hydrocarbon mono-ol-efins
and. have summarized. the chemical shifts and. coupling constants in the attaehed"
charts. Spectra were obtained on our A-50.' Great care l4/as taken to insure the accuracy
of the chemical shift scale by daily calibration. Solvent shifts (relative to TIt45

internal standard) were investigated" for nine compounds by comparlng the chemical
shifts obtained from the neat liquids and from sofuti-ons containing five per cent
solute in CCf4. Solvent effects vere less than O.Ol ppm for afl the non-olefinic
hyd.rogen resonances except for tertiary hydrogens alpha to an olefinic carbon atom.
In two instances the latter exhibited solvent shifts from O'05 to O.1O ppm - the
neat liquid resonance was d.ownfield relative to the resonance obtained in very dilute
solution" With this singl-e reservation, all the d.ata given in Figure l may be used
with confid.ence either for d.ituent solutions in CCI[r for neat liquid,s, or for
mj-xtures of olefins. Olefinic hydrogen resonances l^Iere found to be sofvent dependent;
chemical- shifts in the neat llquids wer:e O.O)+ t O"O2 ppm downfiel-d. from those found
in LO/o soluti-ons in CC14. Data in Figure 2 apply to the neat liquid- state. Table I
surnrnarizes the coupling constants we found-.

The utility of the chemieal shift charts is evid.ent from the almost
astonishingly narrow ranges found" for most of the hydrogen types. Geometrical isomers
of d"i- and tri-substj.tuted. ethylenes can often be id.entified from the chemicafr shifts
of pCHq's or a*CH-Js. This is generally easier than trying to ascertain the cis or
trans iature of a di-substituted" ethylene from.tb magnitud.e of the coupling eonstant
Effien the olefinic hydrogens "

We hope to rationaLize some of the chemical- shifts and- to lllustrate the
use of the d.ata in determining the struetures of ollgomers of mono-olefins and polymers
of d.i-olefins in a future paper. In the meantime add.iti-onal copies of the charts can
be obtalned" on request"

SincerelY Yours,

'f.a--*e
Ferdinand C. St

FCS:ms
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Toble I. Coupling Constonts in Mono-olefin Hydrocorbons.

Doto taken fron Brüget, W., Eleklrochen 64,1121 (1960).

Seporolion belween perturbed CH3 doublet.
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bond ond high field band, respectively, in perturbed CH3
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tines hl resolution of co 0.4 cps) in three portions of CH3 spectrun.



THE LILLY RESEARCH LABORATORIES

ELI LILLY AND COMPANY
INDtANAPOLIS 6, lND.f U. S. A.

April 15, i-963

Dr. l3ernard L" ShaPiro
l"le1Ion Institute
lr4oo rif th Avenue
Pittsburgh !7-st PennsYlva.nia

Dear Dr. ShaPiro:

since the najor portion of our work invoLves run-
ning spectra on a large:variety of organic cornpounds with
bhe Vaiial Hi?-60 speciron',et;er, we have found it desirable
to display the curves on a standard 5oo cps stdeep. Fo1-
1owin8 is a description of a few morlifications which ha've

made this ctlnvenient.

1\s the time base on the recorder (i'losley I'{odel 2S )

vlas not srrf f iciently reprc)clucible, an exterrtal /, axis drive
t{as installed. this vlas pl:ovided with a span adj'ust to
compensate f or sv,reep variations between spec tra. A f ixed
sweep rate resistor was installed on the slorv sweep unit üo

give a standard' slileep rate of about i '5 cps/ sec '

Forastandardcurve'anaudiogeneratorisused
to produce the 5oo cps sicle band of TI'15. 'Ilith the field on

the low side of the oia" band, bhe slov.r sweep switch is
turned on and vrhen the recorcler pen reaches the top of the
TMS side band the recorder external sweep is turned on'

OnourSpectrometerl/,'ehaveproVidedasenri-automatic
operation for starting the recorcler on the 5oo cps side band'
ArotarySP.DTswitchi,sattachedtotlreYa>lisdriveofthe
recorder through a rnagnetic cLutcir. i{hen the clutch is
energized a relay is connecterl to bhe norrnally open c ontac t
of the rotary urit"t, As thö pen Soes up with the side band'
the relay is fatchecl. This p*'i" the norrnally closed contacts
in series l.rith the x drive starting circuit and as soon as

the pen starts down, the circuit ir: ellergiz-ed. The. audio
gur,uiator and rotary sv,titch are disconllected by a two second
tirne <leIay relay. A timit srvitch on the recorder stops the
external recorder slleell and turns o f f the slow s$teep unit
throughasolonoiclactingonamodi-fieclleversr,vitch.

l3y using a calibrated spiln acljusb cn the recorde
svreep tre c an "o*tinely 

keep the ti't,; b31d vii- Lhj-n + 5 cps o

the reference line on our p"p"" (see I'ig' 2)' This' of
course, is dependent on th; inogt"t sbabil-ity arnd !'re have

obtained seveial consecutive specLr* vrithin.l 2 cps.

r
f
often



Dr. Shapiro )

A slave recorder coupled to the I'{osIey 2S

control transformer and DC servo system reproduces
scale of the main recording.

0ne f urther c orlvenienc e permits us to switch
meter operation fron scope to spectrum to integral by
the one f unct j-on svritch of the integrator. A printed

April 15, f963

through a
the shre ep

spec tro-
usj-ng
circuit

mounted externatly on the integrator panel bec omes a 'SpDT
switch with the contacts nounted on the f unc ti-on switch i<nob.
This energizes a relay in the spectrurc and integral positions
to turn off the Iinear sweep generator and energized the
recorder servos. In the scope position the relay is re-
leased to turn the linear shreep on and the recorder off'

Yours very trulYo'

ELI LILLY AI'ID C P"hNY

Paul iJ. tandis
Cirernical Research Divi-sion
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ROHM & HAAS COMPANY Dr. Barry Shapiro

C ompound

L,Z,Z-Trimethyl
1-Methylb
cis -Z-Phenyl ( A)

trans -Z-Phenyl ( B)

I -Phenyl -2, Z -dimethyl

9is -Z-Phenyl-I -methyl ( C)

trans -2-Phenyi-l -methyi ( D)

cis -I,Z-Diphenyl
I , Z -Diethyl-Z-methylc
I -Phenyl
cis - I -Phenyl-Z -methyl
trans - I -Phenyl -Z -methyl
ci s - I -Phenyl - Z -methylcyclopropme
trans -I -Phenyl-Z-methylcyclopropane

JPF:bac

March 12, 1963

Group Chemical Shift (T) a

2

RIDST0NI' ARSIiNAL RESEAR(] H DIVISION

lltrr rsvl l_t_t:.,\t \8.\N{l
March IZ, I963

Proton NMR Spectra of Cyclopropyl Acetates

Dr. Barry Shapiro
The MelIon Institute
Pittsburgh 19, Pennsylvania

1-CH3
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z-cH3
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9l!9-9z:
8. 08

8.30
8. rz
8.10
8.35
8. 03

8. i3
8. rz
Q r2

8. i6
8. 04

Dear Dr. Shapiro:

We havc recently observed some interesting shielding effects
which may be oI interest to readers of Mello-N-M-R. In examining
the spectra of some phenylcyclopropane derivatives, we noticed
that a methyl group ( and presumably other groups) cis to the
phenyl ring appeared at higher fields than in cyclopropanes without
the phenyl group and at lower fields when trans to the phenyl group.
Closs and Co-.vorkers have also suggested-ä--imilar correlatibn.
Wc have used authentic samples of cis- and trans- l;phenyl-Z-
methylcyclopropanes, I -melhylcycliliopyl äE-etate, 

-" 
and I, Z, Z -

trimethylcyclopropyl acetate as our standards for the compounds
listed in the tab1e.

In addition another shielding effect was noted with regard
to the methyl group of the acetate {unction in compounds A-D
in the table. The acetate methyl groups in those isomers in which
the phenyl and acetate groups are cis appear at higher fields than
rvhen they are tffi. This shift makes analysis of a c j.s -trans
cyclopropyl acEGG-mixture very easy since the areai-oi-TEE-Iwo
peaks gives tire ratio of the two isomers.

This sarne effect seems to hold for the cis- and trans-
et hy I z - p h en y i c yc I o pr o p an e c a r b o xyl at e s . In t h-e c i s i s omlEl-b ot h
the methyl and methylene groups appear at h.igher fields than
thosc groups in the t]äs isomer.

In connection rvith this work we have found that the I -
phenyl -Z -methyi -3, 3 -dichlorocyclopropane reported by Graham and
Rogers I J. Am. Chem. Soc. 84, ZZ49 (1962) I is the trans isomer
and not the cis as reported. This reassignment has no particular
effect on the conclusions reached in their paper since the vicinaL
proton coupling constant of the authentic cis isomer (tt els)
is larger than that of the trans isomer (8 c.zs) as would be pre-
dicted from their paper.

a Spectra wexe measured on Varim Associates V-4300 B 40 mc.
and A-60 spectrometers of dilute ( 5-I0%) solutions in CCta,
TMS internat std.

*b 
w" ."" indebted to Dr. C. H. DePuy for the spectrum of this
material.

" Mixture of cis -trans isomers. In the other cases the use of the
terms cis äidtiäiE-refers to the orientation of the group at
Carbon2-and tEE-acetate group except with the cis-I,Z-aipnenyt
case in which the two phenyl groups are cis.

Sincerely yours,

o ro

8.75
9. r8

8. 88

I ,t\t .rt., -

Jeremiah P. Freeman

CllEMlCAt-S FOR Ii"DUSTRY
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l)ear l)r. Sha I'iro:

I inc lrrle a diä'ran of orr hme hrrilt lw tenrErature equitr,9ent

fort'hellit.6().ltissjlt'isfactorytoatleast-l2o"C.I.}leq'|)p4ratus
has l,he ndvrrnt:t.'e of interchangeable sanplos at Ior üenrnrttlrre rith m'
isol,tion of receiver coiI fron the coolc'l resion' 'fhe criticel 

'limnsimsrre the l; m.-, insert cle"rance frm the dewared vessel rhicb should be as

sln,tll rs l)ossiblc an'l the hei:'ht of the derar since sani'les nust-be-short.
enough to clear the magSot, voke insulation on remal' 'fhe credit for this
,tesisn shoul.l bo shared ri üh hlr. .Imsen and ltlr. Krakorer of this delnrt'nentt
anrl the prcellence of our glasshlotgrs. t{e can supply further detsils on

nAst

Yours sincerely,

'/.*"-t 4,) /&",--
I*onard lI. Reevest

$rnx ntE
qerAmER

It CHAITBER

BEAMNE

(t(t
I

(D
'SPINNING SAMPLE' DEWAR INSERT
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LAFAYETTE. INOIANA

April l, 196J

thnusual nMn Dilutiou &ift for Acqtic Acitl in

Acetl-c Anhydride.r

Sir:

NllR stual.ies of carborrylic acid.s in electxoa-donatiBg solvents have revaa^1ed

a narkeal concentration-deper{lence of the chem.i-cal shifb of the acid.ic hldrogen.2's

fxis "alilutlon shift" is believetl to result fron a rapiit equilibrium betveen

climeric acid nolecules a&d- a nonoeeric species, probably hytirogen-bonaletl to a

solveirt nolecule. A d.ifficutty v-ith this intertrxetation is that the tlata alpear

to 1ag11y that at mod.erate concentrations (tO to 20 pole percent) consiale1ably nore

than balf of the sotute j-s Oinerizeö. glls confliets rtth the eaxlier viewr4 tbat

in such solvelxts "carbo:rylic acitls a8gociate with ttre solvent molecules rather

than v-ith thelr orm species. Shus ttrey give nonnal nolecular veights ln ethers,

esters a^nd. ketones." Another alarning sJmptomis the poor q[arititative agree-

ment betfleen tro inöepeDd.entl-y aleterninetl curves of ch€aical iihift versus concen-

tration for acetic acid. (AcoE) in acetone.l'3

If Acofi is tlissolyeal in acetone contaüinated. v-ith water, rapial proton exchange

bettreen.water and acial shoulal occuL aJral the observed hydrorry] cttemical shift

shoultl be the weigbteö average of the t]Le value fdlrthe aciat aüd that for $ater.

Altbough eacb of tbese varies rrith concentration, it is safe to say that the

proton resonance for ?ater il tlilute solutions is severa.I parts per niJlion

upfieBd frcm the.averagett hydrolryl resonaices of the acid species preseDt' A

very lar.ge spuriolrs ttdifution shif'tl for the aciö T'iJf result even if tbe solrent

contains s.s 1ltttre as O.2 veipaht DerceDt of vEter. qrite elaborate procetlures

are often necessarJr. to prepare solvents free of such traces of'water. Eot'eatr,

ia reference' 2 "analytical or reagent gfade" soiLvents vere used, aDtl it has beeD

reporbed: that Saker C. P. acetole, for exupJ-e, contaitred O'rgft vater by ne18bt'

a difference i-n tFlrness of tloe soilvents usetl. Moreover, there is scne likeililooat

Dr, 3. L- ghapil:o
Mc}lorr Ins ii';utc
l+lrO0 Iiftb Aveme
Pi-u LstrurEh li' PernsJ'lvaria

Dear Borry

llc rdusL a?ofacixe to you and thc recdels of MEIÄoNMR for including
in our lc'üLcr in is*o ,i,")2 sane conclusions vhich have turared out to
bc uron8.

A1'Ler correcting sme unfortunatc crroxs, lle flnd that the dilution
shj.ft for accb-ic acid in acctic mhlnlrj.de is un-Iike any previously
rcported cun'c for a caJboxylic acid in a öonor solvent' I{e enclose
l'or your infomation a prcprint of a ccmnmication to JASS vhich pre-
scn'us our rcsul-Ls, cnd ve lcavc ilr to )'ollr iud€nent vhether to repro-
ducc i'ü i-n I'trILLONI,IB or lei; thc rearicrs tait (ve hope not long) to see

ii- in ?rin'ü.

To cbsnEe thc subiect entircly: ltre have vond.ered xhether the long-
rangc coupu.ig rcported by Meinrmrd (JAcs q, q69 A96!)) for a ?rl,r
bicyctohcl:anc deriva",ivc lrculd have a counterpa.rt in the spectram of
a four-nanbcled ring colpound no'ü in a f\rsed-ring situation' To test
Lhis, Dicli RciLcl'has prepared 313 di:ne-uhyl irimethylene oxi'le,

-.CHe
O/'-"--c.CIIzJe arrd ve have Loolied' for iine structure on the C13 sid'e-.-\ 

CH-,/ >'-
band.s fror|i;he ilcthyfcne Sroups' I'Ie fomd that the sid'ebalös are sharp
sin{jicis, ind.icatin6 abscncc of cross rin$ couplinS' tte value o! J*r
.itti .l crc -s a fi'.-;-Lc surprislng vhe-n cmPared wittt o-"hcr rcported
rral-ues for cyclic C-CH2-C Crouls. isheppard ald I\rmer, hoc' Roy' Soc'

/€.)2, >06 it9:,, '. 
Thus for

CIL C:11.
c: - \-o JcH -- !42.2
\gttr-ctte-

CH. C Hr
c1 - 'c- Jcn = 1l+9'e
\crll2 -

CH*c

{ }c'ctt"'r Jcn = }l+8'i
'crlr-

.CIl2
o- | JCxr= r7r.z
'cria

Where is the extrEcted. üiforr nariation rith ring-size?

ifith best regards,

--\!s1,}o-\ }v*Llr'r

(,|
(rl

I
(o

?'*l fux tv'.-)
Norbert li[r]-]-er
Phi]-lp f. Rose
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that neither 6iudy l,ras nade wlth sol,vent sufficiently anhyd.rous to reveaJ- the

true ACOH dilution shi-ft fron vhich re.]-iable conclusions about the d.i-nerization

equilibriun night be dram.

In order to d.etemine the dilutiDn shift in rigorously arthyd.rous samp].es ve

examined N!{R spectra of solutions of AcOH in acetic an}rydrid.e (Ac2O). Our purified.

Ac2O contained O.B$.1 mole percent of AcOH, found. by comparing the intensity of

the methyt NII4R peak of the AeOI{ w:th that of the Crs sid.eband fron AceO. A series

of sanples vas prepared. volunetrically by adding known anounts of vater to 4c20.

Ttre reaction

Hzo + AczO +2 ACOH

cou-l-d- be folloved by studying the NMR spectrun as a f\rnction of tine. A sharp, tine-

ind.epend.ent hyd.roxyl signaJ. vas not obtained- until hydrolysis was conplete and a.l-L

vater, fron vhatever source, had. been deeomposed..

tr'igure 1 shows a plot of the hydroxyl- chemical shift against the total AcoH con-

centration. Ttre Vsrian high-resolutinn spectroneter was operated at !6.1+ Mcps. The

zero of the chemica] shift scal-e is the Ac2O resonance, which is 2.28 p.p.n. dovn-

field fron tetramethylsilane. The sample tenperature vas ,Olzog, TLre dashe6 curve

was caJ-culated. for a htrpothetical situation where the true d'ilution shift coincides

with our neasured curve but the "observed." vaJ-ue is shifted because the solvent is wet

For this calcufation the chmical shift for dissolved. 'e,'ater ms tahei as -2., p.p'n'

from tetruethylsila.ne* and the nole fracti"on of vater as 0.01" tines the nole fraction

xThis is approxinately vhere we found. the vater peak for dilute solutions of water

in acetone.

of solvent. In a real situation thj-s might represent 0,2 to 0.4 weigbt perceit water,

d.ependlng on the motecul_ar weight of the solvent. The uppenßost curve in the figure

represents the alata of ReeVes3 for AcOH in acetone.

-t-
frese results foz AcoE-ac2e solutlons are qlite tlifferent fron any prewiorsly

reporbed. for a carborylic acid ln a donor solvent. For the first tine the d.11utr!c;:

shift can be extrapolated to zero conceatration yieldiug an avera€ed shlft of

-9.OM.O6 B.B.m. frc6 tetramethylsilane for the solute species (presr:nably free

Acot in equilibrim .lrlth aJ" Acoa.Acao colplex) at infinlte d.ilut.i.on at tooc.
Ttris va.lue represents an upper bound for the hytlroxyl chemicar shift of AcoH,Ac2o,

in sharp contrast to the shlft near -, p.p.n. estinated2 for the Acoll-acetone

conp]-ex. Since in either case the aciö proton 1s strongly hydrogen bontled., a

val-tie near -9 p.p.n, seens nore in accord_ rith other observations on hyd,rogen_

bontled. species.

T:e tlifference betveen our d.i-l_ution curve 
"ltd. 

thatzrs for AeOII_ acetone,

together rrith the slnilarity betveen the latter and our "hypottretical wet sol-vEnt

curve" nay lnd.i-cate that ind.eed. the solvents used ln the earu.er rrork were not

adequately dried. However, it nay be insteaal ttrat l,his difference ieflects the

ability of ACoII anat Ac2o to form a cc'eprex v'ith structure r, perhaps nore stabl_e

than the AcOH-acetone conplex. II.

,,D= C-ct{3
AcoH' \

'o=c
cr-\a

\cH.
Ac oH\/

"o =.1T - -\cü= s-
I{e hope that ereeri.nents in progress here wirl soon provlde a basis for a cholce

between these inter?retations.

Norbert ![-rller

fhi].tp I. Rose

Departnent of Oreoistry

Purdue University

Lafa$ette, Inallane;
(tl
(Jl

I

ö



c.p.s. From Ac.O
I

1\)oo
I(rl
oo-4-

I. Supported, by research grant NSF G-L742L from the National Science Foundation.

2. C. M. i{uggins, G. C. Pinente} and J. N. Shoolery, J. !hys' C?,"t' 6o, flf (f$6)'

3. L. W, Reeves, hans. i'ax. Soc. 55, f684 (fg:g).

l+. G. Al-Ien and. n. I. CBleln, Srart. Revs. 7' 278 (195r)-

5. J. R. Holmes, D. Kivelson and.W. C. Drinkard, J. An. Chem' Soc', 84, \677 (J952)'

5. !I. M, D. Bryart, J. Mitchelt, Jr., and. D. M. smi.th, Ibid'. 6a, :lol+ (rg4o)'

Figure I. Chemical- shift (in cps from Ac2O at !6.1+ Ucps. ) of tne hydto)ry]- proton

as a f\rnction of AcOH concentration' Lover curve: Besul-ts of this study

for AcoH in Ac2O. Ir'liddle curve: calculated" shifts for ACOH in lhypotheticsl

vet solvent" (see fext). Upper curve: Results of xeference I for AcOH in

acetone
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DEPARTMENT OF CHEMISTRY
EDMONTON. ALBERTA

CANADA

April 2, 1963

Dr. B.L. Shapiro
Mcllon lnstitut e
44oo Fifth Avcnue
PITTSBURGH 1], PA
U.S.A.

n.. ,, T16rFlr.r/\- 1r lqr r J .

Irr rcply to ycur lctter cf March 28, here is my MELLONIviR

ocrltribul,icn.
Wc havo conl,inucd cur work on proton exchange in neutraf

alcohol-rvatcr syslcrns. For the reaction
-x _r .x,

ROII + 11ot'l' ,j ROH'' + IIOll, wc find the fcllcwing rate ccnstants
:rL ll2o:

S 4 (r molc-l """-f)
c .H 2.1 + a.\"2--,

3I{7

3Ir7

Using the spin deccupler accessory for the Varian inte-
grator, we have shown that the coupfing constants in the
heter*ocyclic ring of quinotine are all- of _the same sign' The
spectrum is close to first order at loo Mc,/s, so that the
möthod of Ray Freeman, Mol. Phys. 4, 385 (rS6f) was appl-icabl-e

My collaborators in these projects have been Dr. Harold
Spedding and Mr. Glen Bigam.

Yours sincerely,

i'"ffint""K^'w
)

B,L. Shapiro Aprit 2, 1963

6',/4

n-C

r-u

11LA 2f .l t v.)

0.35 + 0.06

hi. G. ?aterson

wGP /mf

M onthly

E cumenicol

Letters from

Loborotories
Ot

N-M-R
A monthly collection of infomal private letters from laboratories of In4R.

I"f.*rtir*tained herein is solely for the use of the reader. Quotation
is pq pemitted, excePt by direct arrangement with the author of the Letter,
and-6e- material quoted *it ba ref erred to as a rrPrivate Comunication'r '

Tlrü Llilla w!-'rc cbt]iLirled frcm measurements cf the line width of
iii" U^o signal and tho -OH multiplet spacing of the afcohol

I
si.gLrli. Thc. mLrt,hcd i-s summarized in Can. J. Chem. 41, 7I4, (1963).
Worl{ is in prcgrcss on the butanols. We use pyrex sarnple tubes
for t-,hc mclittröm.'nts, and find that an extremely thorough cleaning
i" ,'r.*"""oty to obtain reproducible results' Before each measure-
mcnt of a bütancl-watcr sämple, the tube 1s cleaned by the follow-
ing-"uü"ir"""i ir., th" crder-written, with multiple water r_i_nslngs
b.:ir,rc.-n c&ch treatmünt: conc. HNO3, hot detergent, dilute HCI'

ciilLirc ailrnonia. Theu the iubes are baked for severaf hours at
120-150' .

2
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?Xa*1"/l eg*e/*

e%*lA A 6;,*;. 6".a0

f QM:/"r'//

%l**tll&-e'/.

eT'-'Z.z a 6a*a, E*a
f Q/fr,""/t

Buenos Airee,rerch 29'1953. Rr-Rz

@H,

czHS

ncr\

Joctt-on,

o.85

o.85

o.88

o"95
o.98

Jocn-oR,

o.r7

o.62

o.56

lr'F'ernard l' shap-i-ro '
Ilielf on Institute.
4400 Fifth Avenue.
Pittsbrrrgh 13'Pa.
II. S. A.

near Dr. Shaplro:
while certeln results of research nade on alkyl

esters by sound absorption methcds 1rJ(Z/point to the presencel

of two isomeric forms for these-substancest,othe:is (electron

;;t;;;.;;;; (3),6ipore moment 
(4),i'r"" red (5) and microwave

(61.
spectroscopy \-/) insist on the sole cis configuration:

cp6.
tr

tl

iso cS)
crre.f tl

ot-"-o'R1- R2

n!)

It was deci'decl in this latroratory to tackle the

problem with the NMR technique which gave so good results in

the case of the a1ky1 nitrites t r) 'For this purpose 6o ltc

spectra were taken of sever€'I conmercially availabl.e esters

attemperaturesbetweenitsfreezingandi.tsboilin€points.
The results were conpletety negative'The spectra renainecl un-

changed anC no trace of signals was found which coul'I be at-

tributed to eventual i-somers'

It is perhaps interesting to observe the exi-stence"

in the formiates ,of a long range J-couplimng across the C - O

bond which is or:1y slightly (lf) depenaent on the other ra-

tlicals:

Ite lou).tl 11ke to point to the ueers of high ten-
perature equipment that we found g!$,! naleate a convenlent

sample for high temperature reeolution atlJustement,since the

first'peak of the.ett5rl quartet is quite sirollar to the cor-
reapondlrrg ethanol peak ( O.45 cps cloublet ) whtle the subs-

tance boils at' 2259 Crgli8ht1y Bbove the upper tempereture

1funlt of the Variarl Probe.
' YoursrsincerilY'

L*te
Dora G. cle Kowaleüekl.

,MlAi

1)
2)

t)
4)

J.Karpovich,J.Chen.Ph.22 '1767 
, (1954) '

D.Tabuchl,J.chem.Ph. 28'1014, (f958)'
J. [. O I Gonran, y. Strand' & V. Scbonaker, J. An. Chen. S oc.IL 4222, ( f 95O) .

c . t. zdhn, Phy atk.z,eit.2'7 10, (L952) ; R' J'lfiartlse & I' E' sut-

ton, J. Chen. S oc.L183 t ( r9t6) .

J. K. Wilnshurst' J. uo1. spectr. L, 2oI, ( I95?) ; T'Miyazawa'hfl 1 "

chen. soc. Ja panrfuE, 69r r.( 1961) .

R.F. Cure, J. Chem.Ph.!, 1529' (1959)

L. Piette, J.D. Ray & R. A. Ogg, J' Chen'?h'S, 154L, (]t957 )'

5)

6)
7)

(tl
(tr

I
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THE OHIO STATE UNIVERSITY
DE!ÄltxtNr oa cHaxISTIY

tt rrsT llTE ^vlNulcoLulllus 10, oEro

Yaxcl. 29, 1963

Dtr. B. L. Saplro
Page 2
lhrch 29, 1963

15Dlce1 ilata are li.8teal belos

4-D-dügnr to, 2.3631 6* z.9gzi Jo=7.23i J2,(2.6;

4,t.U.f3, Jp{.?4, etbe! solutLm.

4-D-6tt Jo, rg8o; 5D, 2.980; Jzr6J.96; J3r52.\Ji Jp4'Bo,
Dr, B. L, Shapiro
I4ellon Institute
\l+00 5th Avenue
Pittsburgh lJ, Pemsylvanla

Dear Bary
ether solution.

J in cps.

G'/ebh

3est regsrds,

Davlal Ailso8

(L+

D.za4.

\-lttBr.-dü{gF' 5 +. 3o, tetrah/drofirran. 5r" :-tt tau units,
We would. Iike to describe scme 1{ork concerling par€&agnetic

shjfts in organcnetalfic ccEnpowds and arcmatic heterocyclic altrineB'

lhe tlydrogens c to nitrogen i-n pyridine, plE!tridine, p]rrazine,
pyridazi.ne and related molecutes are greatly deschieldetl rith respect
io the hydrogens in benzene. Tlrese shifts move to blgher field rfüth
hydrogen bondi.ng at nitDogen, the ].init of the upfieltl qhtft belng re-
presented by the N-protonated bases.

Ninarify^En-T* increases l{:ith hdrogen bondlnS. We have
fowrd that for a väriety of inert and bydrogen bonding rnedia Jqg is
inrersely proporbionql toAEu-T* the proportloDality constEat be1üg
different for each solute' this behartor LB preciEely tbat prealicteal
by Pople for a paraEagnetic shift. The surprislng thlng i8 that the
olher contributions to the chenical shifts should retlain constent dur-
ing the transition through hytlrogen bonding to protons,ti'on

Phenyl carbanion is isoelectronic 1.ith pyridine' It ls generally
bel-ieved that there i-s a higb d.egree of ionlc cbsracte! to the carbon
netaf bonds in pheqyl-nagnesi.um bromide anat pberyUithiun. I'he spectral
characteristics of these q)ecies are pra-lleI to tho.se fo+.pyridine.
The chellrlcal shlfts of the \ydrogens ortho to the d- '.- },f+boncl occur
bel-ow that for the bydrogens in benzene, rlla::y smong ailfferent solveotg
and also frcm lithil.m to EagDesile. In contraat tbe cheElcBl thiftE
for the other hydrogens cha'nge very little. The W epectnu of
pher\yhegnesium brcmide is verlr sinilal to tbst oJ pyridine. (s = 2O0L
n 

""" 
ls1 tail arowrd 2900 Ao to vhi.ch ve assigri the n-?# trarsltlon/\

only by analogr to p)rrj.aline.' 
ltl conclude that the trEr€üagDetic sbift due to ttagnetic mixing of

the growd ed nearest excited electronic Etates of the orgalametallic
reagÄnts is important only for the ortho lrydrogena. Its tlagnltude
shoi:-d be inversely p"oporiiorral- to@71* rrhich in turn is e eimple
neasure of the ionic character of tbe carbon neta1 bond.

Gideoü Fra€lkel
AsslBtaüt hofeaaor of CbeEistrY

*^*W*I

(rl
Ol
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FORT WORTH. TEXAS
DFARTMENT OF CHEMIfrFY

Dr. !. t. Shaprio
I{ellon Institute
hl+00 lifth Avenue
Fittsburgh 1], Pennsylvaia

Dear Dn. Shapiro:

It is evident fron the nany l@LLOltlrIR fetters on the subject +hat 4-60
magnet cooling systens are sti]] items of interest. On looking over the
reiufts of yoür Lth o.c"n..A-.N.S. s:rve5r on A-60 operations, I was surprised
to note that only one person lndicated using the Vaxian nagnet cooling system.
It uas apparent fron the tj-me ue cE clered ow A-60 that Fort liorth vater could
not be used to cool the ma3net directly" After consultation wlth several
local- fj-nns, it became even more apparent that hone-designed, custcnn built
equipnent oifered dubious operatj-onal- eharacteristics and uncertain reliability.
Consäquentltr', ile nent nhoJ-e hog ard srdered the Varian Inodel V-3520 Coolant
Control- S)'stem.

0n installa.tion it uas found ttrat over a period of severall drys the
t*rperature of the recirculating water built up to tlle point l^,here the ma€net
cut itself off. A dayts cool-ing off periodrüas then required before things
could be put back into operation at which point the uhol-e process repeated
it scl-f "

The cause of the <iiffi.culty and its solution tas quickJy achleved by
Canw Jolfer ad associates as folfows. the V-3520 simp\y supplies nore

".iä tn* the A-60 can use, and the excess is returred to the recircd-ating
tark thrcugb a qr-pass which is in front of the heat excharger. Consequent\r,
the temperäture irthe tank sl-ouly nounts beyond the criticaf point for the
heat exchanger. The solution T{as to replumb the system uith the by-pass -to
the tank coming after the pass throrgh the heat exchanger. Th-is involved a

nen vafve and iose supplled by Varian and thjrty rninutes of tine for the
school pIu:nber. The result Has a very fine rnagnet cooling systan uhich has
now operated fcc ahost a yeax r,lith no doun tjre.

It uoul-d seem that those l.rho are experienci-ng difficulties uith their
pEesent systems orwho ae contempl-ating the purchase of an A-60 night veJ-l
profit fbom or:r experience

Youls sincerelYt

U*A*""-75.4ä

De|artment of Sclentific and lndustrlol Rxeorch

NATIONAL PHYSICAL LABORATORY
TEDDTNGToN, Middlesex

Telegroms ; Phy si cs, T eddi ngton

Telephone: rEDdington Lock3227, "xt 6Ol/t99
lSasic iir:.sics Dir"ision

22!d laxeh' 1963

Detl'lirry,

.iiqn or .T(c1äD

,;es iintlerson and I have i'een ticlc]-ing 1,1r2r2-
t etrabronoetliane:

,H.- -- -- +3'o cps . - - --:H
1\ /

+tgö,x \ *\'\cf /cPr \^,g.-" ^tz---w 

-\-

/\ /\
Bc Br B" Br

ta.lii.rg ;(,;1Ji1'1 to be ;"ositive ( jee l,iellon I'iewsletter llo. 54).

Oonficlence shaken, vre vtent bs.ck ancl remeasrred the sign of

.r(cl'on) after reading lreeskatq) and Saclcnann fz. gny=.

chm. l[ 261 (1962)J who silow by a rather ingenious nethod

trrat.r(cl'ur) ana.r(c1ä) lave opposite signJin ethyl iodide.

ous was still positive. so J(c1trfi)' Iike J(HG'H)' can have

eitirer sign..
l-ours sircerely,

Ra^1 F*tno"
.?. Ibeernan'

Sasic lbysics Di'rision.
!r. B. L. Shapiro,
i,!elJ-on Institute,
11400, :'if th .4-vemre,
li.ttsburgh 11, ?a.
U.3.rL

April 5, 1963

trtrilliarn B. Snrith
hofessor of ChanistrY

ri,n/BB

db

@
THE DIREfrOR

'tout refercnae:

.Pleose address dny replf b
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HARVARD UNIVERSITY
DEPARTMENT OF CHEÄdISTRY

12 Orfüd St"cct

Cambiilgc j8, M*whtscrt U S -
Apr1l 10, 1961

Dr. Barry l. Shaplro
MeI1on Institute
4400 Fifth Avenue
Plttsburgh' ?ennsYlvania

Dear Barry:

lle noted with interest the recent contribution to the

M$ILON-III-R by Kelth Mclauchlan regaraling his work rltb navid
Buckingham on the deternination of the absoLute slgns of JHHi

ald J"". A negative sign for JO,, ts luzzfing to us in view

of the rel-ative sign tleterninatlons of Tj-ers' as well as sone

of our oran results, which relate the signs of J"" to JHH 1n

fluoroethane and lrl-difluoroethane. tre have lnclutleci a table
eihlch gives a variety of H-F, H-u, c13-g ana c15-r coupllng
constants. The relatlve signs given in this table were obtalneti
by double reöonance or conplete spec:tral analyses.

A positlve absolute slgn for Jr"r ln P-NO2C5H*Me inplles
a positive absolute si€n for Je13-n 1n this conpound. A

positive absoLute slgn for Jcll-g further inplles that J""(een)
is positive through the relative sign deternlnations xrith gfiFcl2

ancl CHrCHrf'. However' the abgolute siSn of JHF(8en) reportecl

by Mcläuchlan for cHI] is negative. Since JIrF(gen) ln cI{F2x

nolecules has been fowrd to lncrease ln nagnltutle with inereas-
ing electronegativity of x (8. H. Arison' et alr J. chelB' Soc.

1962, taza), a rever€al in the sign of J""(een) ln golng fron
cHFCl2 to cTlI., seens irnprobable. f,e feel tbat thls lnconslsteacy
raises sone doubts about the absolute J"t(Sen) 818n reported bJr

Mclauchletr.
Slncerelyt
Joha Baldeschriefer
Mlchael Barflelal

Coupountl .1""(sen) JHF(vtp) Jo, (vlc) Jcl,_n JcI]_r

p-![O2C6ü4ue

GECl=CTICl

GTrzclCn2Cl

FC6E5

cIlzpw'
ffitr
ccl2IIF
cHF2CI{'

6zDz
(cEF2-C)Avg
(CEF2-N)Av8
(oEF2-O)Avg

ffiF,

8.2acpe
b+ b

+

+ 5.8c + 154c
* g.rd IGF-

+ 16.7e + 25.2e + 6.9e
T 14es
+ 53.6h + 22&

158r

-2sf
* 57.le'r + 2o.9e'i + 1.5e

50.1r
,1.5k
59.2k
?4.0k
?9 .0f

1a5j 232f

272'

a

b

c

d

t
I
h

1

j
k

R. E. Richards antl T. P. Schaefer, Irans. Faraday Soc. !!,1280 (1958).
P. C. Larterlnrr ancl R. J. f,urlland., J. An. Ctren. Soc. 84, 5405.
(1952).
P. C. larrterbur, prlvate conrualcation.
!t_89}r J. N. Sboolery aacl c. A. V5-111ams, J. Mol. Spect. !r
525 0958).
t. Barfleld and J. D. Baldeschrleler, J. tr[o]. Spect., ln prees.
S. I,. Stafforal antl J. D. Saldeschwleler, J. An. Chen. Soc. 83,
417' (r95t).
lS. lfulIer antl D. T. Carrr.I . ftyg. Chen. 6?r IJ2 (196t)
l{. llhrller anrl D. E. ?rLtcharal, rI . gheß. Itrye. ,1r 14?1 (1959).
-O. V. D. Tiera, J. An. Chen. Soc. A1,7972 (1962). c. V. D.
tler!, J. An. Chen. Soc., 1n preee.
D. F. Evans, S. L. Uanatt anal D. D. Eflenan, J. An. Chem. Soc.g, 2t8 (t961)
N. lnrl1er, J. Chen. ?hys. !, 55g (.Jg62).

!1-{. Arlson, I. Y. Shen ancl N. R. Irenner, J. Chen. Soc; 1952,
tAzA. These ale average valueg fron a nunbe? of conpountlsl-
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JET PROPULSION LABOnATORY Calilotxialxtin*olTechnologl. 4SooOahGrcueDtioe,Patadena,Cal)fotü,t

Dr. B. L. Shapiro
4/LL/63 Pase 2

The double resonancc spectra of proFylqre o:dde shor thet th€ reJ-atlve
sip.s of the coupling constants are:

IIe have built _a control loop for our IIR-6O similar to that described
by Anderson and Freecnan.f For protoni re have been uslng a 1OOO cps. fleld

(1) a. W. A. Anderson and R. Freeren, J. Chen. Phys., fl_,85 (L962),
b. R. Freenan and W. A. Anderson, ibid. 22, (J962).

nodulation, tetrarnethylsilane as an internal
sini-l-ar to that described by us previously.2

JAB+ ; JBc+ i
tr.tr-'Ac' ' UBD' ,
J*+ ; ;116 .

It ls rather futeresting that the Jo. end J^. atrc of dlfferent signs. I{e think
this stereochen{ca1 dependence of tfifs long:i6nge coupling ls a generel thing in
''11 epoxides and rigld r'l]lphatic aysbens. I'te ril-1 heve nore to say ebout this
poht in a firture comunicatlon.

Drclosed i-s,one ftrrüher e:(anpJ-e of the us€ of our syst@ foa t9 "p."-tra. Shorm is the Fl9 spectnn of the -CFoH group tn the uotäeule HCFTCF'CF=CFT.
Here re used a f6OO cps. l-ocldrrg frcqoency'ard octafluorocyclobuta.ne e€ tfie
internaf refererrce.

lfe also have e rig for dolng lf-ft9J 
"oa 

*9-frl]a"couprJlg. It con-
sists of trc4 l{c. crTstals nultiplted up Eo 56.4 and 60F l{c. Fron thcre i.t
goes to a.porer anplifter rhlch gJ.ves us 1 rett of oqtput (real poror, J. Balde-
setrrieler). Ife are able to sning the center 6"n6 + taoKc. end over uosL of the
ranse we e€t stabi-litv of fractiong of a cycle. So far we heve been able to re-
Latä tne ä"iou" g1-p19 s6 d9-F19 relatiie signs re rerlorLed a short ti.ne agd

(4)

11 April 1963 ^/or^
..";i-f\""toHB

Dr. B. L. Shapiro
Uellon InstltuLe
Pittsburgh, Perursylvania

Dear Barry:

reference, ald a phase detector
We nonitor the signals tro places.

(2) D. D. Ellenan and S. L. l,tanatt, ibld,, Z , 2346 (L962).

First we look at the output of the V-4311 before it enters the phase dstector
and ühen nonitor the phase delector output. By obsenrlng the forter slgpal conti:t-
uously it 5-s possLble to detect rather sell changes of honogenlty 1.e. of the
order of I to 2 parbs in 10-10! We have ercperimentally detemjned that the actuel
resolution uhlch re can obtain and naintaln for several ninutes to tens of ninutes
is of the order of I-2 parts ln 1O1O. This is someFhat better tha,n is usually
needed. With thls syststr it is posslble to combat slight degradation of the rssolu-
tion @ an appropriate change of the ten-turn pot of the y-gradienb control. We
hav€ a more detail-ed description in the mjl-t. B€cause our process of buildlng
thls sysLem vas sonerhat irational, we havenrt got ,'l'l the detaLls ln any sort of
order

ftrclosed aTe some exanples of the systenrs perforrance at 56.4 Mc. The
spectne of proplrlene oxide has a lot of l-ines and re thirik lathGr shors ofl the
perforaance. We have iacluded a good A-60 spectr@ of propylene oxide for compar-
ison.3

(3) The spectra of proprylene sulfide and propJrlene lnine are a-lso shofln. The
spcctrre of the fonner is rather nore resolved than thet reported by Uushor
sometJme ago. We hope to do sone tickllilg experimentson both these coryourda.

D. F. Evans, S. L. l{anatt end D. D. Ellemam, J. An. Chen. Soc., Ql,
(1963)t in this Iraper we added I &&gj-1nPtDo:! rhich apparent\r got
up by the typ€ setter. The relatLve slgns glverr for

cl. /F(2)
(r)lc = tt...r.".r. shoutd be ,w+, J3tt+, Jz3+, J:l:r!, J*t and J*t .

(3) (4)

to the varlou" Il-# couplings. The various coupltng clnsterts th€n haye the
follo*lng absolute signs:

Fd

23e
garbled

F\

{"
\r-l "., -c-d? 

F..=rrc-

+

(Jl
(tl

I

-J

+



JET PROPULSION LABORATORY Calilornia Intitte ol Techtology . 48OO Oah Grote Drire. Pa.wdena . Cal)lorill

Dr. B. L. Shapiro
4/Lr/8 Pase 3

tt, 
= a/

"ü.. / \/\- 
--v\Ii A '\f.

' ! \ vrl r'
,iA li ß|\ \J

CH,
h

F\

dr="
F\ F\

'- "\ nl
tt

+

-c

tt3-t

C+

t-t.r=./ t-Ur=crF \.-l
+

FUF'.c 
= c/^' '\c 

= c,{

a

p_cr^

I
++

tt. 
- \,H

#l
t^

r)
D

++ +or- +

John Baldeschwieler md co-worker and George Van D$€ Tiers have previously r€porL€d
and/or infomed us of similar e:qgerlments which establish the sa&e re1-ationships.

Very truly,
(-
"'ff-/''-7-2 44,1

DanieL D. Ellman
Stanley t. l,lanatt ,./ z a ,)
Claude D. Pearce tQr""r&. "*-,lLrzu{

DDE/sit,r/cDP I Jas
Air Mail

P. S. - Mclauchlarr ald Buchilghanls recent absolute sign detero5natlon results
(l.fü,o-N-1.{-R 54) predtct a negative H.^rF couplj:rg. This does not flt
rrith our relative sign xork. Sonebo$r"is rn'ong!
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6sHETDELBERc, Apri.1 4, 1963
TicrgstuDilnßc
T.L 27121 (obct Chirurg. Kitil)

Dr . Bernard L. Sha.piro
Xlellon Institute
44oo tr.ifth .q.venue
Pittsburgh 11, ?a.

L)ear Dr. $hapiro:

I'lease excuse the delay in sending you the overdue con-
tnlbutlon to I;irLLCNIlijt. ,le hope our f etteilI'i-l-l reach J'ou iust
i;t the eleverth hour to prevent .ltou irom efininating our
addl'ess from your mailing Iist!

üotlrtional isomerisn of urnlcles h:ls been extensivel.y
studied by severiil NttR groups. 1,{e rtoufd like to erdd to this
problem some observations lre na,de on N-r:cy1-azoles (Ii "B.za-
lidest). Ihese compounds are expectecl to ]reve an especially---+

l]

--'
i-l

fr +l inida.z"le
of

.? ltrole/
_.,t2\\ r* LFrH(FrLf'-_L(z

r'' ', I L('r o
lolv C-N bor:d order 1) on* accordi.ngly, there are no j-ndica-
tions in i'il,{il spectra sup'rortlng hindered rota.tion around the
C-N bond for amides of this t.ype. The on1.v exceptions are the
azolides of mesi-toic u.cid. irhereas ln other l'-acy1-p.ynoles
tbe azole protons shor',' tvro triplets of equal inter.sity corres-
iionding to the equivelent E-2, ts--5 and H-Jr I{-4 respectively
(cf. table belorv), ii-mesito;r1-pyrrole (II) at l?o C in CC1O

gives three rather .broa.d. signals of relative intensities 1:l:2.
Obviousl.v, the t'io-proton signal iit = J.8 .-rises :-rorc the
approximltely equivalent l- and 4-protons. The other tvro sig-
nals which ere strifted renarkabi;r downfield ( = 2.4) and up-
field ( = 3.r) sucgest hindered. roti;tlon which causes one

proton to be shielcled b;,'the aromi;tic ling-current eLnd the other
Iiroton to be deshielded by the neighboring carbonyl g,rloup.
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?roton resonance of N-mesitoyl-2-nethylimidazole shows two
sharp dublets with | = 3.2A and ?-= 1.32 (in CCIO) for the
azole protons in 4- and l-position; apparently, at room temper-
ature this molecule is fixeci in the l-ess crowded forn where the
nethyl group is turned away from the aromatic ring. No hin-
dered rotation has been observed lvith N-(2t,6t-d.inethoxyben-
zoyl)-imidazol-e at room tenrperature. This and some other facts
connected ,vith the problen u-rld.er discussion rnay be seen from
the tabfe befov;.

Some',reeks ago, 'I/e very nuch enjoyed the.vj-sit of Dr.
A.Bothner-By lrho kindly helped us to disentarigle some of our
nore tricky I,IMR problems. By the way, many thanks for sending
us tr'requlnt IV.

,lith kindest regards,

Si-ncerely yours,

1) For a review on the chenistry of azolides see H.A.Staab,
Angew.Chem. 74, 4o7 (l-962).

2) We are grateful to Dr. A.Mefera of Variar AG, Zü-rich for
measuring the N-mesitoyl-iniclazole spectra at higher
tenperatures.

3) Proton resonance of azoles and azolium ions: A.Mannschreck,
W. Seitz end H. A. Staab, Ber.Ihmsenges. plqrsik. Chem. ( in ttre press) .

Sol-vent Azole-CH

5

e
ll
o

Similarly, NluR specrra of N-mesitoyl-imidazole (fff) in
Ccl-4 arrd COCIU at J?o c shorv strongly broadened H-2 and H-5 sig-
nals, '.vhereas H-4 absorption is nearly uninfluenced. With
rising temper:rture 2)H-z urra H-5 signafs sharpen and at 650 C

the ÄBX sJ/stem appears whj-ch is knovrn from the spectra of al-1

other N-acy]-inidazofes o-t room tenperature 3). there seems to
be a surprisingl-y strong dependance of the rotational- barrier
from solvent polarity which will be further investigated.

N-ac etyl-pyrroJ-e

N-roe s j-toy1-inidazoJ-e
n

I

L4= (b)

=2.7 2 (t) =1.71ft)

J'l- ( 2' ,6' -dirnethoxy-
benzoyl) -inidazole

N-ac etyl-imiciazo1.e
I{ -ben zoyl- imiclazol es

( p-substituett)

Tz=2.a(u) 'Er=2.7 ft)
a2=2.1(b) <.5--2.7 G)

T.2=t.82(
'c,2=t.92(

T+=l'o1(m)
'1, =2. 98 (n)

+

=2.+9(n) T+=2,86(n)

=2.+o-3@)
T,=2.e9_91* (r)

t .r(m) =2.8(n) t =1. o (ra)

cc14 Tr=2. 17 @) T5=2. 64 (n) T+=3. o5 @)

cDc].l
TltF

^) Ts
n) z-

N-rnesitoyl-2-
methylimidazoJ.e

N- ( p-nitrobenzoyl)
roethylinidazol e

b = broad
t = triplet
n = muftipfet, portion of ABX

d = dubl,etr portion of AB

'(.=3.28(d) T=t.12G)

TIIF u =2.89(d) T=1.16(d)

h - a /r* & '/lLu'^&l'-'q $' 4tru'**'b- WeL

(J|
(,|

I

N)

cc1
4

cc14
c4c16

c4c!5' 650

(.)ut4

cDc13

Heinz e.Staab Albrecht luannschreck Doris Y'Iurmb-Gerlich
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Loc^L s82.3ooo Aprlt L7, l%3

DH. BERNAND L. I]I-IAPIRO
Mellon Institute
44oo Ftt'ttr Avenue
I'lttsburgh, i'ennsyf vanla

Dear B;.rt.r.y:

IL seems as tlrough subscrlptlon tllne for your news l-etter comes
around ver'.y olten lndeed. f am encloslng a preprlnt of a paper
th:rt we hope to publlstr ln the Journal Polyner. Preprlnts are
aval-lable, l-f arryone should be lnterested. I cannot recall
whether I have ricnt thls to .you before or not.

Al; a nurtt<:r' o1' mlnor interest there has recently been some ques-
LIon ;.u,; to whether, ih(-' nuclear magnetlc resonallce and tracer
technirlues for r;turiving self-dlffuslon yleld equlvalent resufts.
Wo have.l.ooked at tlrls problem closely and we flnd that there are
no $lgnlf'lcant or systematl-c outstandlng cases of dlsagreement.
It ls lntt:restlrrg that the NMR and tracer methods agree better
wlth one anotlrer tirfll] the varlous workers ln the tracer fleld
aElrec. arnon[! l,tremselves-

Foy exanple. self-rllffuslon 1n nater has been neasured by many
workcrs over a pe-r'loQ 01' a number of years and vafues from about
;r. I Lo 2./ x t0-) cmz/secs have been reported. Roblnson and
iitokes made a carefu! selectlon of the data and came up brlth
u,c va.IuL'2.)I1l x Lo-1r at 2l'"C.

Wc trilvc been stutl.ylng watcr recently by the NMH technlque and
ou| avel'agc ovcr about lo deterrnlnatlons Is 2.\5 x LO-5 ät 23"C.
Tlrc rll'a(llent r:zrllbration was rnade by an NIvIR technlque ln our
metlr|,is. T[us. ourii ls an absolute determlnatlon. I belleve
thüt thc gradlcnt callbratlon nay be reasonabl-e for a part of
th(l (11:icreparrc.\, between the results of Rlce and Waugh and Gavln
for .Liqutd Cl14-

Finally, a wor(l may be ln order concernlng our subscrlptlon. Our
Nl4li group 1n tlre Chemlcal Department at BTL ls geographlcal-Iy
t:entered aroun(l Ernle An.lersonrs l{lgh Resolutlon Laboratory. Thus,
a copy of the rMelLonmrr that ls sent to me ls used by Ernle
Anderson, Dean Doug1ass, B1II Sl-l-chter, Frank Bovey, Tony
Fratlello. arld me. I wlII send you preprLnts coverlng some of the
work of these other readers as they become avallable.

Slncerely you?s,

-b^-^-=
DAVID ll. MeCALL

MOLECULAR MOTION IN POTYETHYLENE, IV

by

Davld lrl. Mcca1l and Dean C. Douglass
BeIl Telephone Laboratorles, Incorporated

Murray HLll,, New Jersey

ABSTRACT

The prcton magnetlc resonance spln-lattlce and

rrpin-spln r(jLaxatlon tlmes, TI and Ty have been rneasured for
v,rri.,u!i polyethylenes as a functlon of temperature. Transient

methcds .v,rere employed. The data are dlscus.sed ln terms of

rnethyl group rotations, correspondlng to Tl-mlnima below

-l0O"C, and ]1quld-11ke molecular motlons, assocC.ated wlth
Tf minlma near -30oC. The lmportance of spln dlffuslon 1s

cnphtj-sized.

(PREPRIMS AVAIIÄBLE)

BELL TELEPHONE LABORATORIES
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""-" Tori*;nf ä.t riar,!.,c" Bond Theory and ihe Diiac vector Model*

J. I. Musher

De@rtment of Chenistry, Harvard Universl-ty
Cambridee 38, Ivtrassachus€tts

tJe wish to demonstrate by a simple argument the gross

ir)adequäcy of the single structure vafence bond (VB or HSLP) and

by imptication the Dirac vector rnodel (Dwt) nethods for seml-

quantitative molecular or crystal cälcuLations'

The major ccrlclusion of single structure VB theory fron

the point of vlew of its appLlcability to molecules is that the

Iwo-electron singlet and triplet interaction energies are given by

c + Klr,2)/1r+s2i and c - K(],2)/(1-s2) respectivelv, rn the

molccular protoiype, the % notecute,(a)the coul-omb energy is

aborltl IoS ot the effective exchange energy K(r*)rand the over-

rap S(r""), is sighificant only for r*d4ao' Thus the calculated

singlet- and briplet energies at a given rHH are roughly tK(1,2)

rcspcctively reiative to tgto H atqns at infinite separatlon' ThEre-

1'c,rc. si,r..e ](r+4st.S") rras e5-genvalues of *L for singlet and

i;ripl.,i srates respectj-vel-y, the lnteraction Itramiltonlan can be

expressed as -r(r,e)](r+4st.sr) which rs known as the DVM'2 When

thls is generalized to nany electron sysiems, each VB diagram has

ail energy of +Ki],2) for each pa.ir of slngfet electrons, -K(1'2)

for each pair of triplet electrons ana -]f(f,z) for each pair of

*This resear.3h was supported in pa.rt by a fellowship from the
Divislon of Generaf fuäaicaf Sciönces, U'S' Public Health Service
i"O Iv support extended Iiarvard University by the Office of
Nava] Research.
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uncorrelated electrons, the sum belng over aL1 electron paLrs'

The VB anal DVM procedures have been used for seml-emplrical cal-

cul-ations over the ya"""2 and a recent crlttque of the errors

involved other than (explicitty) the problem ralsed here is glven

by Coulson.3

The simple VB and DVM procedure coul-d be iustified by a

favorable comparison wi.th data4 on tle 1: and 3: 
"t"t." 

of the

hydrogen moleeu-Ie: apparently sueh a comparison has not been

made previously. fNot" tfr.t ihe spatlal parts of the singl-et and

triplet VB $Eve-functions differ onl-y by their synmetry propertles,

and i.t is iherefore not legitimate ln the strict sense to choose

dlfferent orbital exponents 1n order to minlmlze separately the

energies of the tvro states. It ls thus posslble that the VB

1r1 and 3,!, 
^r" 

not equally good approxlratlons to the true 17 and

3,u, ..u. tne 1,7 night be very good whlle the 3,7 1".r."y poo"'

An indication of the lack of equal "goodness" for the two states

is shown by the followlng in which the reasonably good Ifang-VB

funciionis used for fr,?, the same screenlng (z = I.166)5 is useo

for 3rl, and yet the triplet energy J.s clecidedly poor'] According

ro -./B .theory at any val-ue of """, {r-s2)n(tripret)=3K should

roughly equal- the negatlve or (r+s2)e(singlet):IK or neglecting

the coulomb t"r:rry- (f/3fl=t. If one trles to determlne lK and

3rc .*p!i""rry from the tmost probable' potentlal 
"rr".r."4 

or frr(b)
'l\

ana nr{3:) one gets for ro/ao=r.4 (equillbrium separatlon),

2.o, 2.5, 3,5, 4.o, and 5.o respectivelv, rt<,/(t+s2)=1n = -4-7,

Ül
(rl

I

t\)
(rl
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-3.8, -2.6, -o.87, -o.43 and -o.o8 ev; 3r7(r-s2) = 3e = 5.5,2.9,
1:3, o.37, o.I9 and o.o4 eV; and -'*fn = 2.5, 2.2, 2.6, 2.5,

2.1 and 2.o. Incluslon (arbltrary but near maxlmurnl) of c(r"")=\Ol
of the bindlng energy grlr"s -IfK =2.or 1.7, 1.9, 1.8, 1.7 and

1.5. Thus, contrary to expectatlon, the singlet-triplet ratlo
does not alrrays equaL one for Hz and 1n the absence of studies

on other molecules, thls discrepancy must, by lmpllcation, be con-

sidered general. The onl,y concluslon therefore 1s that the VB

and DVM nrethods6 have Littte vaLid appllcabll-lty wlthout modlflca-

tlon to include at least three 'exchange lntegralsr: slng1et,

trlplet and 'uncorrelatedr.T The Dlrac identlty, of course, hoLds;

1t ls onLy the expresslon for the lnteractlon Hamlltonlan whlch

does not.

It 1s not certaln why the VB plcture fa1ls desplte the fact

ttrat ],y' gives a reasonably good energy. CLearly the trlpLet state

must be represented 1n some dlfferent way that would serve to

depress lts energy. one way to do thls would be to use a dlfferent

orbital exponent for 3.1,, from whlch one would obtaln a 3K to

grlre -1173K -2 7n agreement wlth experlment.B

In order to lllustrate the danger of uslng slnple VB theory

as long as the slnglet-trlplet amblgulty obtalns, we take the

very sensltlve, and therefore perhaps unfalr, example of the

I.JllR proton-proton coupllng constant ln methane. CaIculatlons of

thls have been performed by vB9 and DVMIo methods. PerturElon theorpU

1n VB-DVM glves for the Feml' term JO = vo(F +Y- 2f ) 4o where

-4-

o, 9, Y ana 5 are the unlque VB exchange lntegrals' The VB

atomlc C-C lntegral, Y= 1.01 eV, ls cafculated expllcltly, while

the VB bondlng anal non-bondlng C-ä lntegra1s, 6 = O'Z:: eV and

o = -,3.8 eV are evaluated enplerlcally. The H-H exchange

j.ntegral, P; ls evaluated emplrlcally from the H2 potential
6 - 7 A as elther ltc = -r'o7 ev9 or -3r = -o'47 uv'curves' at rrü = I.77 A as elther -K = -l

The expresslon for JO and al-l- the lntegrals used shouldr ln the

sense öf thls note, be modlfled to dlstlngulsh between the lK,-3K

and oK, where oK indlcates the exchange lntegral for uncorrelated

splns. Although we have not done thls we feel that 1t ls never-

theless instructlve, to substltute lnto the VB-derlved equatlons

for J* the two posslble empl'rlcal values of p keeplng the re-

malnlng lntegrals constant. (tnfs ts done merely as a demonstra-

tlon of the non-quaniltatlve nature of vB theory" It ls not to

be taken as a ca]culatlon. ) ror p = lr(H,tt) and -3K(tt,H) one

flnds J* =+38 cps and i4.7 cps respectively'12'13 such dl-verse

results imply that a proced.ure whlch does not distlnguish betlreen

the dlfferent types of K's at all necessary stages cannot be

meanlngful. Al-though the present is a hlgh]y sensltlve example

wlth an extreme amblgulty l-n the result, one expects that simple

VB theory ls also rather s,rsp."t for any non-trlvial geml--emprLlcal

calculation.

We belleve that the problem of calculatlng the Ferm-contact

coupling constants between non-bonded nuc1el should be treated by

considerlng the random orlentatlon of non-bonded splns to lce

(rl(,
I

f\)5
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principal-]y perturbed by the effect of Hundts rule, dlsregardlng

the VB results and the above cho1cudlnt"g".1".14 In thls case
nr"nt'is negatlve and positiv" ro"levbband .oddr respecttvety.16

Thi.s is so, e.g. on a fragment H1C1H2 slnce excess spln o on H,

impLies excess spin p on C1 ln all of 1ts unfllled orbltals

which implies excess spin cr on H2 clvlng anpgatlvec 2J ly tfr"

e*pressionf7' 1%r-r"= -c(FiB - tiä). rhls 1s belleved. to be
"1"2 -

coruect experlnentariyl8 ro" saturated 2J,", 3J,s and 4J,s. The

interaction wlth the ?r-el-ectron coul"d oppose llundts ml-e19 and

lead to ihe negativ. 2J 1r, ethylenearid ethylene oxlde. Ttie

suc.ess of the VB calculatlons on tne 3Jrs 1n etfiane and ethylene 20

nxight be due to the angul-ar dependence not belng crltlcally affected

by the magnitude of the Krs taken separately, slnce the J's depend

on the square of a sum of integral-s.10
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Theory of Carbon NMR Chemical Shifts in Conjugated Molecules

M. Karplus and J. A. PoPle

ABSTRACT

Table I..

Naphtbalene

Bipbenyl

Phenanthrene

ooi)= 
*0.,

Oo, \

Chemical Shifta for Some Alternaat Hvdrocarbona

Free Valencea Chemical ShifP

| = '452

Calc. c

Ao I = +2.4

z='4o4 aoz = +0. 23

Ao9 = -13.6F9 = 'to+

_d
!.;xP.

F

F

A molecular orbital theory for carbon I 3 chemical shifts in conjugated

molecules is formulated, consideration of the various possible contributions

to the shift shows that ttre locaL paramagnetic t.t* ofA is exPected top^

dominate. By a detailed LCAO analysi. ot of, its variation with the'p

salient features of the electron environment is determined. A significant

d.ependence on the local charge PO is found that agrees in sign and order of

magnitude with the empirical relationship, Also, it is demonstrated that tl.'e

shielding should be a function of the free valence FO of tJ:e atom under

consideration and of the polarity of its sigma-bonds. Linearizing the

equation fot th. Cl3 chemical shift (with resPect to benzene), one finds

A
aoo (nnm) = lo"(oA- ob.rr"r.)

- (86.7 + 46.0I")(oo- r) + 46.0 (FA- 0' 399)

where )." represents the polarity of the C-H bond for a non-bridge carbon'

Some results are given in Table I.

ao9 = -8.4

Fl = '124

'F z = '+16

F3 = '395

Fa = '4tz

Fl = '450

E, =:.4O2

F3 ='407

E+='++o

F9 = '451

Frr= . 108

Ftt= 't19

aol = '12.7

AoZ = +1.7

Ao3 = -0' 18

ao 4 = +0.60

aol =

aoz =

ao3 =

Ao- =4

oo9

aoll =

aolz =

+2.3

+0. 14

+0. 37

+I. g

+2.4

-t3.4

-12.0

Ao = +O.6

A1 = -9'9

aoi

oo rl= -o.n
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aoz
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Table L continued

"Fro* Dictionary of Values of Molecular Constants (Vol. Il), edited under the
direction of the Mathematical Institute, Oxford and the Centre de Chimie
Theorique de France, Paris, I!55.

h-Parts pcr million with reference to benzene.

cCalculated from Eq, (I9) with the assumPtion that (pA-l) = 0.

dF"o* reference 2. Values bracketed together correspond to unreeolved
resulte presented in the Paper. It should algo be noted that some of the
aseignments are teatative.

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

REGION V

PIfrSBUreH RESEARCH CENTER ISOO FORBES AVENUE

PINSBUreH tS, PENNSYLVANIA

April 18, 1963

Dear Barry:

At the recent spposim on Other Nuclei at the Pittsburgh Conference we

presented a paper describing our carbon-l3 work on hydroarmatics and ar@tic
cmpounds. lie would like to submit a port'ion of thi material- as a contribu-
tion to MelloNMR. Most of these spectia required C13-H spin decoupling; two
examples are shm ln figure !-. The bridgehead carbon atms in naphthalene
were found by collapsi.ng the two ar@atic doublets while the saturate region
of the octahydrophenanthrene spectra yielded three Bethylene resonances under
doubLe resonance conditions. A chart swrizing our data PLus data on 10

alkylbeuzenes is shwn in figure 2.

Chemical shift Eeasurements for a few hydroarmtic cmpounds are sbown in
figure 3 along vith shifts in methylbenzenes (Lauterbur) to cmpare the sub-
stituent effects of 6-menbered saturated rings with nethyl effects. The sPectra
in each group follm similar trends with substitution; in fact' the effects are
practically idenlicaL. It should be pointed out that ethyl effects are nuch
strongeri i.e., the athyl substituted carbon in hsaethylbenzene has its reson-
ance about 7 ppn belw the substituted carbon in hqmethylbenzene.

The spectrw of octahydrophenanthrene (I'ig. 1) intrigued us since it ex-
hibits two o methylene resonances' one of which falLs at a nuch higher field
than anticipated. We lhought that this shift could be due to the sPatial
arrangement of the methylene carbon atms in the 4 and 5 positions. To explore
this hypothesis cmparisons were made between three Pairs of cmpounds, one
menber of each having a two-ring condensed structure, the other havlng a phen-
anthrene or hydrophenanthrene structure (Fig. 4). In each pair one of the reson-
ances moved to higher field as the third ring was added; in all cases the up-
fieLd shift occurred for carbon atms of the tlDe present in the additional
ring, vhether aroMtic or saturate. In at least one case (octahydroPhenanthrene)
C13 M,n is more sensitive to this type structure than Proton NMR.

Figure 5 indicates that methyLene bridges have thelr c13 resonances at
lmer field than the other methylene groups studied thus far and that methylene
shifls are probably dependent on the ring systeE to whlch they are bonded. We

plan to extend our studies to alkyl-substituted condensed ring systems to ex-
plore this point.

Pyrene F

F

= .468 aot = +3. z

ao.- = -o.zg

ao4= +2.4

Aotl= -13':

Aorr= -11.5

= +1.0

Aol I = -4.4

AolZ = -8. I

"il

;l
I

z

F4=

393

452

lI0

148

IF

F
z

/f
H. L.

A.4 Q;-e L
ffi4

R, A. Frledel

P.S. Please excuse the regrettable goof, In our January letter,
0f bond I'x character" we have no proof, "s character" reads much better.
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UNIVERSITY OF FLORIDA
GAINESVILLE

OEPARTMENA OF CHEMISTFY

April 19, 1963 clF

Dr. B. L. Shapiro
Mellon Institute
440 Fifth Avenue

Fg

B!F*

Br

A

Jt = l2 cps

Jg = 14 cPs

Br

B

Jt=-

Jg = 21 cPs

Fa

Br

B!

c

Jt = 17 cPs

Jg ='18 cPs

cl FxPittsburgh, Pennsylvania

Dear Dr. Shapiro:

During my predoctoral training under Dr. W. S. Brey, J!. at the
University of Florida I have found MELLON-M-R to be very useful as well
as enjoyable. I will be joining the R. 6 D. Dept. of Atlantic Refining
co., ihiladelphia, Pa. in the near future and would very nuch aPPreciate
being put on you. rnailing list. As an initial contlibution I would like
to repött some results of an investigation on the tenperature dependence
of F-F couplings which nay be classified, at least in part, as a nystery.

The fluorine spectrrm of CF2Br-CFBrC1 as previously discussed (l) is
that of an abx type and consists of a NEQQ for the ab part, within rrhich,
a and b .re-r-n"q"ätty coupled to x. The x part of tE-e spectrun consists-
äf a d-ouute-doublet which overlapi to form a triplet. The chernical shifts
for the a, b and x groups ate -20.2. -18.4 and -10.1 ppn relative to
external CF3C00H, respectively.

The tenrperature dependence of the ab part of the spectrun (the CFZBr
group) is sonewhat unusual as shown in Figures I and 2. At about -50'C.
itre peafs show a broadening and a loss of fine stlucture which is attribute(
to the slow interconversion of rotational isoners "as expected". Actually,
at first, we attributed this broadening to a viscosity effect which is
erroneous since a further decrease in temperature ptoduces the original fin(
structure. The o<ld part of the tenPerature dependence is the unequal
broadening betueen the a and b groups. one can think of a nunrber of possi-
bilities ior this phenonenon, howevet, they ale at best a guess. One would
be that the quadrupole nonent of the halogens nay be tlansnitted to one of
the fluorine atoms nore reaclily than the other. A second possibility Hould
be that the slow rotation produces different relaxation tines. Actually,
since this effect is observed during slow rotation, one Hould expect it
to be a rotational effect, however, it is hard to see any difference
between the environnents of the tyo atons as far as rotation is concerned.

At -120"C. the fluorine spectrun yields three distinguishable isoners
which are shown in Figure 3. The isoners along rith the obsewed coupling
constants are listed below.

It nay be noted that the observed coupling constants for the
individual isoners are quite different fron those calculated by Gutowsky,
Belford and McMahon (l).

(1) H. S. cutowsky, G. G. Belfcrd and P. E. Mc!,lahon, J. Chen. Phys. 36
35s3 (1962).

Sincerely,

C. Raney

(J|
(Jl
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cE Br CFBrcI

bgo'

66"C

Etg. I.

-44"C

ThG cffcct of tcrP.rrtut upon thG Flg spcctm of the cFzBr Sroup
tn CF2lrtPlrtl li tolutiar in CFCI3.

A
B
C

C[BrCFBrCl

oo' b

- 59"c -7 2"C

Elc. l. Tte rffrct of telPrrrtur uPon th. Fl9 lPoctnr of thr CF2fr

3ru4 tn CF2lrtFlr{l ln tolütlon tn CFCI3.

c%BrcFBrCl

oq' b

-120'C

Ple. 3, l\e I-19 snectrum of CF2ßTCFBTCI in solution in Cf(-t3
rt -l2tr'c,, whqre A, B, anC C corresnonds to the
lr,rce rotational isoners,



UNITED STATES OEPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVICE
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April l&, 1963

AIiiMAII

Dr. Bcrnard ],. Shapiro
MeIIon lnstilute
l}400 Fifth Avenue
Pittsburpi 13, Pennsylvania

Dear Dr. sha1:iro:

As a result of the paper by l,tannatt et al., vhich was given at last yearrs
McIIon NMR mcebing (and later published in MELLONMR 5O), ve decided. to
investigate the sensitivity of various parts of our DP-60 systen to a
moderately strong air strem from our air turbine hose in an effort to
Iocate the soüce of our deteriorating field--frequency stabil-lty. l.Ie found
three scnsitive points (up to several hundred cps shlfhs): the transnitter
crystal housing and RF oscillator tube in the spectroneter and. the end.s of
the coils on the L2r'magnet. A cyu.ndrical section of stJrrofoam cut to fit
betveen the j-nner and outer crystal housings md. a new tube conpletely
removed the spectrometer sensitivity. Since o1lr )rcke vas already enclosetl,
we did. not buitd a fuII JPt "coffin," but si-qrlyboxeö in the coils vlth.
st)Eofom, filling the air pockets vith pulverized. poly-urethane foam.
Because of the linited. clearance, the inner ends of the coils vere covered.
vith l-,/4" neoprene rubber. Tlf,cse changes gave us a nerked in$)rovenent in
short-tem sbability.

One of us (Oict< ULsten) reported. at the recent OCEAI{S meeting on oü
e:qrerience vith the close-coupled insert and neutrali.zed preafiplifier thet
has become availabLe frorn Varian, and. ve thought tbat some of your.read.ers
vho verenrt at Pittsburglr migflt also be interested in tbis d.evelopment. A!
ovcrall improvement in signal-to-noise of approxi.nateLy two i.s speelfied by
Varian. As can be seen fron the attached spectra of the netbylene quarbet
from one percent ethyl benzene, the preaup a$d insert each ilq)ncved our
sensitifity by a factor of about I.5. The RItß noise rras calculated. frce 30

:g""lly spaced points.,^Since both the nev ed o].d inserbs have prectically
fdentfcal fnd.uciances (u.20 uh at 60 Meps), the insert irtrroveoent axLses
fron the net change in filling-factor ard .4. l{e calcuLate a fllling-factor
of O.27 for the stmdard. insert ed 0.16 for the close-coupted. nodel. Tbe
measured. .; of the stand.ard. insert at 60 Mcps is 92 anal for tbe Dev inöert
is 83. On the basis of these values one vould exSreet an i:rprovement of 1.8
lrhich agrees cluite vell vith our results in view of tbe statisticel
uncer'.ainty in our RMS noi.se value.

2

The encrosetl 'bbfore" and "efte/spectra of the ecetaralehl le quartet showstbat tbe resorutlon is scarcery degladeat at aLl by the cröse-Joupred irsert.
Hovever, to obteln resolutioD of th16 qüaLlty tbe turblne has tJbe very
c_rltlcelry posltioled (not tbe eeslest feat v:.tn tue very cr&bersom" 

"yät"t-tlrt i" provld.ed fo" adJu6tlng tbe threadeat corrar wb.ich bord.s tbe turirne).AIso, the resolutlon 16 degradett by higb splDniDg retes probably d.ue to
$obbllng of eveD the best anarybrcer tubes in the snug-fitting inner grass
sq)port for the recelver coil.
I{e noticed at the outset that the xatio of tbe rneJor to uinor pee.ks hergrrtsof tbe aldehyde q'artet wes 2.5 rather than tbe tieoretlcaf :.ö, ana iUäTthls was ind.epentlent of RF ftetd l,teD'ity. In viev of tÄe ;b;e_couplingof the De$ i.nserg 1t seeEed probabre that n'e $ere observlng the effeci ofradi.atlon d.arptng (see Bnrce-et aIr, H:ys. Rev., IOI+. t+iS (fStAl äoÄ-ltr.eu.,
Nucrear llaenetisEr p. ?3). e carcur'.ation of thÄ contributloD fron tblseffect on the rlne wlattb of a phage-d.etected eignar ree carculated. for oDeof tbe nejor aldehyde peaks in pure acetal.debyde uslng Brucers equatlon.the resuLt *f 0.3 cps, vhicb, is Just the obsärved vitlth. TLre dJpendence of
darrtrling oD spiD concentratlotr expteiDs 1ts l_a"ger effect on tJre näJor line.
Since the d..eing te]s is prcporbional to tbe q of the recelver coil ",ye1-I es coDcentratlon, tb.ese factors vere varied. siDgly by iDteDtlonaLl_y
cletuning the receiver coir and uslng a rG/ acetal.d.ebytie in cctr, sorutlon.
rD both cases the theoretlcer Lniensity ratio wes obielred. Tü" "e"oit fo"the rG/ solution ls sbovn. rn vlev of tbls resurt, !01gbt not such a sorution
be e better stand.erri for resolutlou then the neat itquiat
rncidentarLy, rre beve bad no success so fer flth varian nicro-cells 1n thi.slnsert vlth sarpJ.e volunes l_ess th€n I5O L.

Sincerely yours,

ft€z
R. E. Lundln

n/{ P}J*
R. E. Elske!
Fiber ?hysLcs Investigatlone
WooI- and lrlohalr laboratory

_Attachnent

(Jl(,
I
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s/N coMPARISON, METHYLENE QUARTET, 1% ETHYL BENZENE

Standard 5 mm
lnsert

Original Pre-amP

System - DP-60
RF - 66pgauss

Standard 5 mm
lnsert

Neutralized Pre-amp

Sweep - I cps,/sec
Sample in Varian AnalYtical Tube

Close-Coupled
Insert

Neutralized Pre-amp

Bandwidth.- I cps

DP.6O RESOLUTION COMPARISON
wrTH H|GH SENSITIVITY KIT (V-K3529)
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r'%i,{tffior/orl Dr. B, L. Shapiro
MeLlon Institute
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'(Z r,r,In r,r/ 2r (f/';*
April 18, 1963

THREADED TO FIT TURBINE/ Mq.nrfll'rc RrNG c[,] pRotsx

Dr. B. L. Shapiro
MelLon Institute
4400 Fifrh Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Shapiro

Erratic sample spinning is obviously not deslrable, but ellninatlng
this can prove to be sonewhat challenging, to say the least, when the Var1an

tenperatuie apparatus is connected to the HR-60 Probe'

The Dewar transfer tube exerts a pressure uPon the insert that makes

aligment of the insert (with respect to the sPinner housing) difficult to
maintain. To counteract this pressure, re use an adjustable alminu clanp
that can exert pressure from the opposite directlon' The clanp should be loose

fitting enorgh to all@ shlming if a lateral adjustment should be desired.

FIT IN INSERT

The aligment is accmplished by re-positioning the turbine nounting
ring until this device can screw in and out freely. Of course, any tine the
insert is reooved frm the probe, re-aligment is necessary. This has resulted
in not only more coDsisteDE seeps on the scope, but also in sme resolution
iDproveDent in the recorded spectra -- all other factors being equal.

Sincerely yours,

THE STANDARD COMPANY (OHIO)

c!tr
Jtcltr

DEI tu!t

An alignnent tool for the lnsert ls another indlspensable item, and

thc fte.rsurements are as follows:

ß,tJ /l,t
Dr. i{. M. Ritchey/ Mr. Herb GrossDan
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The Durham Colleges
IN THE (NIVERSItr OF DURHAM

.rrs/Ln ?2Jd. Lp!lI:-, 1965.

Dear Dr. Sbapiro,

Our A.!.I. R.S.2 Spectroneter f,as ilellvcreil here last August

and since that tlme has been in afnost conti[uous use. Uost of thc

coEpourds studied have beeD higb\r fluorinated \nirocarbons, aucl ny

interest has been mainly ia the ItF cbenical- shifts aa<l couPllD€

constants. Soüe of the oopoulds etso shor lnteresting \xlrogea

slectra, for eDlnple, the \iürogen spectrua of thc copounil

Fr

HF

F CrCH3
ao

shors a pccul,iar J-orrt rsnte couPllng constaat. The Cfr resonanc'

is split into a doublet, Presunab1y fron coup1{ng rith the neer€st

f-l-uorine aucleug (lru, = l'l ! o'5 cFl.! sco-r), enat'both coEPoBents

of tbls doublet are thenselYss splLt ilto tro peaks (J = 0'62 t 0'05

cycles sec-r), presuroably as a r€sult of coupllng rith only one of tbe

nuclei five bonils aray. Tlre 1t3 rpectr.ua of t'be conpounil shorg it

to be e single fixc<l conforne! at rooq teupcrature rlth both the E

and oarborlyl- groups ln equatorial Posltious, hence if therc ls frcc

rotation about tbe C-C single boatls ln the carboqyl side che5l, thea

the Eetl\y1 \drogens have the same tjre-avereged spetia'l relatloushlS

/rith

Dr- Sbrplro Paae 2

rith each of the F arlil tr ancI.l flvr bonits r€lovctl. lhe fact that thc

CF. group cou?les ttro!€ly rlth only one of there nuclel auggests tbat

rc-oricntrtlon of the oarbottyl group ls restrlcteö ia sone rey, probably

by lntonr1 ü-bod.lag, to tbBt tüe nrthyl grouP j.s in en orlentetioa rhich

favours ooupJ.llg rtth oaly one of tlhe I auclcL on the ecljaoent r5a6 oerbon

aton.

Ihe sralJ. coupl{ng colstaat cannot be dcteetotl on aalr of the other peeks

in thc spectnrn siaee tho iaÄivtdual pceks ara all at legst ! cycles seo-l

l-n ritlth.

trork oD th! sl'6ctral! of thls !,aal sidL.r oarboqyl coPou:ril8 is ir

Progresr.

CHEMIS*DFAFMff.
&INEUFMTRIE.

gofH rcF.
OUFHAM CIW.

H

o

\'
cHsFF

F.

Fa

iours si"ucerely,

{-h/ Fmslot
J'

JJ. &slry.

Dr. B.L. Shaplro,
U€Ll-on Instltut.,
4400 3j.fth Av€nuc,
Ptttsburgh 15, P4..,
u.s.a.
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AMERICAN CYANAMID COMPANY
STAMFORO RESEARCH LASORAYORIES

1937 WEST MAIN STREET' STAMFORDI CONN

FIFESIOE 6-7331

l,1r. Barry Shapi-ro

J45 = 6'3 cPs

fgr

April 18, 1963

beeD observeö to thcrease froü the free olefin value of f'3! +' to 1')+0 A,

ii-LJ-a.i" "r 
Luxnoore and. Truter, Proc. chen Soc' 1q6I, \66), it appears

iU"t tfr" decreased coupllngs are lD accordance with the de,lnished. con-
tTibutions to non-perfect pairlDg structures exPected. o! increasinS tbe
öistaDce betseen tbe hydrogels on d'iffexert carbon atons'

. In ttie serles of l7 -a1ty1 conplexes, r-DethaLlyl iron tetra-
iarbonyl chloride was found to give a very well resolved. spectruu, wltb
the aiä of stannous cbloride, fro' vbicb the lsoner configuratj-o' could be

d.ed.uced. Inpastato and. Ihman (JAoS 93, 3i26 (L96L)) fisst reported its
preparatloE aDd. gave soBle NMR d.ata, but tbey concluded, Eai!]y froT-!!:
-r"u-"ttoo 

nechanj.in involved.' that the prod.uct was the anti isoner (III)'
3

Mr. Barry Shapiro
I'{ELLoN In"R Nevs Ietter
l'lellon Institute
?ittsburgh 13, PennsYlvania

re (co) r

Dear Barry:

Ttlank you fur your subscription reminder' we have recently
examined bhe proton spectra of a number of olefin-iron tetracarboEyl and

Z -oirvl iro-n tetracärbonyl hallde comprexes (r-ana rr) whlch have been

p""p"""ä by Drs. E. welss änd Ii' Murdoch of our European Research Institute
at Geneva.

H

\*7-c'\l{ l\.(rrr) Fe(co)4c1

t "trzf-x;o"r { l}(w) Fe (co).cr

$

Very truly yours,

l+

5

c

u

d\ .re (co) dr

In our spectrm, the hydrogeD on the central carbon atom appears
as a tloubled trlpfet with tbe trlplet sputtiug belng the larger. This
would lndicate that tbe structure i-s the EIB isomer (fV), 1f ve nake the
usual asBtüptlon that a traDs coupllng ln this systen ls la"ger thau a cis
coupling: Üslng the lunbering fn (fV)r- the shlfts (1n acetoae-d6) are:
Er ! 7.Ll+(, frzr !.!Iz, E3r \.55f,, E{(CE3): ?.9krHs: 5.b4t. The

co-upllugs (absolute values) are J12 = O' J23 = 8'1, J13 = J35 = P'7,
II

TtIe olefin complexes included the follo{ing ligand's: naleic
and füaric acids and tuäir nethyl esters, nalelc a'hydrid.e, cin'anic
acid, cinnamald.ehyde, acrylic acid, nethyl. acrylate, acrylanld'e' aDd'

a"roi"i-o. Ttreir ipectra were taken in acetoDe-d6, 1l vbich aII were ade-

;;;;;it solubl-e. tbe tree orefin rreB also run in the sane sorveDt for
comparison. Sone line broadeDing from snall anouDt6 of Fe (III) ras
observed, but j-n many "a"es, "pe-tra 

could be sbar?eDed' consld'erably by

ttre addition of a small aroount of SnCI2'

AII conplexeö olefinic protons vere fountl to be sbifted' 2'5
to 3.0 ppm. to higher field frolD tbe free olefln positj'o!' Thls strift
i" i"ruüy observäd $ith iron carbonyl cotrPl,:I:s and is probably d'ue to
a strong anisotropy associated. with the Fe (Co)r group'

In the case of the tigand-s containing two or three noD-

equivalent hyd.rogens, AB, ABC oi ABX spectra fiere obtained vhich yreldeö

th; H-H 
"oupiingÄ 

in the cofiglex. It was found tbat J133Ds aDd ic-is de-

creased fron their free olefin values' For example, iD free nethyl
acrylare, Jtrans = I1.2, Jgi5 = IO.2 c'p's' (Castellano and' Waugh'

;:-ü;;"*;;'l{ agl t;illi-"r.ile in ttr-e comprex./J1'uo{ 
-= 

to:.8: /tpt{ =

5.O e.o.s. Tüäse data for alt the ligands are given ln EeIv' Chin' Acta'
\5, 2-i (u3). rne flssgf values are snall, as in tbe free olefln' and'

ä-:.i,f,oreh'j.i'app"rr"ä F"o, a partial analysis that all the signs of the

couplings vere the same, this point is being checked' sitt] further
calcutatlons. Since the ö-+ läoA length in acryIoDitrile - fe(CO)a tras
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