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UNIVERSITY OF KENT AT CANTERBURY

UNTVERSITY PHYSICS LABORATORIES,
CANTERBURY, KENT

nfr/CH 20th July' 1965.

Dr. B. L. Shapiro,
Department of Chemistryt
Illinois Institute of Technology,
Chi cago,
Illinois 60616,
u. s. L;

Dear Dr. Shapirot

May I take advantage of the widespread circulation of

I.I.T. NMR neürsletter and ask if anyone could suggest a source of

supply of per<Jeuterochlorobenzene (C6D5Cf). I need only a few ml.

Yours sincerelY,

TELEPHONE
CANTERBURY 6676I

R fr41 --
R. FIGGINS
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tr u n D U E U r* I V E F.? 5 iTY
OEPARTMENT OF CF{EM ISTRY

LAFAYETTE, INDIANA 47 9A7

July 21, I!5)

Professor B. L. Shapiro
Deparbment of Chem:i-stry
Illinois Institute of Technology
Chicago, Iltinois 6A616

Dear Barry:

What- CauFgs Broton Chemical Sh.!;t!5. in Sa},u:'a!9{ Uqftlglned. Itv44os:ql:boH?

You wiIL recognize in this question a variation on the title of the re-
cent letter from Dr. R. F. Zübeher. Ttre origin of proton chemieal shifbs
remains perhaps the one most intriguing puzzle in NMR, and. I have long felt
that unst::ained., saturated. hyd.roearbons are nnterial-s of unusr:el signifieance
in this regard., since here one expects only a few key parameters tr: be in-
volved., an6 the tricky influences of strongly poJ-a.r groups, or aromatic ring
currents, or pi bond.s, all are absent.

Bill Tosch and. I ca]-led attention to some very puzzling features of
hyd.rocarbon shifts in J. Chem. Phys. r 2Z, LL67 Q962), but at the time ve

"o.rfa 
not assign aecurate numerical val-ues to nnny of the shifts encormtered.

because of the complexity of the speetra we lrad. Since then, Diek Hughes

has looked. at a number of ad.il.itional conpounds, and. throughthe eourbesy of
the Varian people at Pittsburgb he hes obtained several IO0 Mcps spectra.
In parbie.rl:.tr-the spectrum of cLs-LrJr)-trimethyleyclohexane is beautifulty
simplified. at 1OO Mcps and. yield.s numerical d.ata which allow at least one

ne.jor anomaly to be brouglrt very sharply into foeus 
"

The following table gives the shifts we found, witlr value_s for con*
forrnationaDy fixäd eyclohe>cane, from J" Pbys. Chem., ß, 2fr26 (1964) eor
comparison:

Shifb in p .D.m. from Tetramethylsilane

Froton T.we cis-1 ,J , 5 -tr j.methyfcyc lobexane cyclohexane

Methyl -0.86

-1.40Axial methine

Axial methylene -a-Irl -1'I9

Eguatorial methylene -L.66 -L'66

One faet jwrps out at you: Introduetion of 'bhe equatopial rnetbyl groW)s

has no effeet on lne shifb of the adjacent equatorial nethylene proton, but
a i,aEe effect on the ad.jacent axial methylene proton. fhis is seen also when

one looks at other cycloelkanes wlth eis-lr]-dimethyl substitution'
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Professor B. L. Sbapiro
JvLy 2I, I)55
tuge 2

To try to account for thi-s, we can pls,y with the various "effeets'r that
people have invented. over the past d"ecad.e or so. But there is an obvious
ioker: Each methylene group has a J.ocal synroetry pJ-ane, bisecting tbe H-C-ü
angle and perpend.ieuLar to the pl"ane of the H-C-H group. I/hen methyl groups
are introd.uced. on the ad.jacent carbon atoms, the newly formed. C-C bond.s lie
in this local symmetry pJane. In other word.s, the two methylene protons are
synmetrically d.isposed with respect to the entering nethyl substituents, and.
no rnatter whictr "effeet" is tried. out, tlJey ougFt t.o suffer the same p!:g-
turbation.

I d.o not know how to resolve this anomaly"

Every now and. then you see something in print which implies that on the
basis of one or more "effects" we are really in a rather good. positibn to
understand. and. pred.iet chemical shifbs. On the basis of d.ata like those
presented. here, j-t seems hard. to escape the conclusion that any simple theory
of tbe origin of chemical shif'bs must be wrong. At any rate, my attitude on
these publications is neatJry ercpressed. in the refrain of one of rny number-
one d.auglrterr's favorite folk songs:

And. as I J.ook around. me Irm very apt to smile
To see so nlany people putting on the style.

lrlith ibe best of wishes,

SincereJ.y,

'-\'-\a'bt'
\

Norberb Muller

NMikd
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Bruüloil In$titute ol lechltol
BRt0r0ilt I , ETtaJ.

EDWARDS PhD BSc FR|C Bradford 29567

0gy
Principal E G

DEPARTMENT OF CHEMICAL TECHNOLOGY

Prolessor RLEttioft BSc phD FRtC FTt FSDC

DI*]/cH

Dr. Ben4rl l'o Sheplrol
Dcpartaat of Cbentstryr l. plhru.inol's InstLtute of Technologr %,1O, ficot 55th Street,
Chioago,
lllinoLa,
UrS.L

20tb Julyr L965

Dear Dr. SbepJ.ro,

j." ggollne Swta fc }60
Sonc read'ers naür be Lnteregtotl in tbe rtetalla gLvcn belot of thehrc..oed.e cLoseal-olrouit rater systen ,o us6 for coorl.ng our Är50speotroneter. The herp of llr. J. f,hJ.ttey le Srataftrlgr aolmorled.6ed.

Egg! . ?da- r t4 in. tT. o$tug"toal oopper tank rtth frangeit&rohanrar top (naterial fr2). -coolGä-tou"", 
three oolrs raparallol, eaoh oomiating of 21ft" of l/gj.r,. 0,D. goft

aopper tubiug round on a [fin. d.i&m. foruer.
25Ln. x Jln. il{ en.

llon-opunp rB,l5 rlth Crana t3pe Z (RH) BR.l91 neohanicalseel ött"{: (xoaopunpg r.,tä., Seffärae Si"eet, L,ondonrBrC.l.eh6land; t}O). - ---'

3'8.I:. t/4 h.p. ereotric notor, Il€5 r.p.m., ?Ja} v" (Gat.
No. _)5v5), areeve bearings, räsiriänt i,otnir"e (a.E.r. rrtd.Trafford park, Mancbester; Ll, Erglenil3 CiOj"-
U:!o.r and punp are set rittr-i.n a frane IE x.tE x IOf in.,rüich oupports the heat cxohange and. resorvsirn

Reservoir

-

Putro

Motor

Theruometarg ( T I Jo-rr0oF. 4in. diar (canbridge rnstrunent co., cambriir"gehgland,).

Qontinued..'o'c
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lJ.or Gaure PLaton rater Oapnetcr A-IO tL.5/tS 10.5-J.0 lttres/niu.) rith
bress end.-blockg.

Clgse*-olrcuit Ä'l I seppsr piping ls {:i.n. ilia,n. Tbe doionisect water oontatnasvstü about 5 p.p.m. rPanacl.der (B.D.II., Foole, Dorgctr Eograndl.).

2. Senple Tbernortat fot DrSad-Itne Speotroneter

Ia order to ke_ep ctea{y the tenperature of e solid senple oooled bybeat leald'ng tlora a brass rod, from a refrigerent oontairer, ifr. J. B. pearson
has flxeal a gna.ll platinun resistance coil, Iabelleat ft, Uetreen tho prob(linkeil to the lpcotroneter fron belor) anä a 10ohn beeier. lhe platinnrnooil ooasiats of Ebout fqrr feet of 46-Sffi rire anil forms one err of an o.orbritlger the output of rhich Ls caurorl by the trencictor oirouit shorn to
aotuatc the above-nentioned beater üen thc tenpereture dropo. (Rcvcrselof the relative phase of the tto B.c. souroes ril} oausa thä heetir toqrerate lheu the tenperature has risen sligbtlüt) Severel teuperature
reng€s can bc aeleoted by oboioe of Q.

SEaistance P Ls a I kobn potcntiometer anö resistanoe I ie ohocgato have about the uict-range value of the Pt resigtanoo, rhich is about
27 obns. If c end, b arc the niainru aad narilnrm valusg of pt for a givm
rango settiag of Q.r then tbe other br:rdge eleneats are given byr

R tr* = 2.5 kohn for e loooc. range

^ePa = fr t in our oa8€, the fanr valueg 0.556t L,52, 2.50t J.l$ kotrnc

for (l glve overrappin8 tmperature ranges to oover +200 to -200oc.

Yours rinoere\r,

/
,. fl*'*'

D. Y. Jolrec J. B" Peargon
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vement in SrlN ratio inA simpl-e method of obtaining a 6DB impro
A-60rs

I{ithout becoming invoLved in quoting reLative noise figures
of various devices f wouLd I-ike to pass on what I consider to be
a significant improvement in signal- to noi.se ratio of our A-60
here at C.S.I.R.0. Canberra. It is easiLy ascertained that the
first stage of the receiver is the main source of eLectrical-
noise. ön looking around I f ound that as f ar back as Jul-y 1960
El-ectronics (P73) Radio Corporation of America cl-aimed a 2'4DB
improvement in S/N for their 6CW4 nuvistors. Without further
adö two were mounted on a noval plug and the 6922 at V20l- was
directl-y replaced. Realignment of the recej-ver and probe wa9.
necessaiy. A check of chäracteristics showed that the operating
conditioäs of V2Ol Cascod.e first stage woul-d be quite satis-
factory without any circuit vaLue al-terations"

Although Varian quote 5:1- signaL to noise we had been abl-e
to obtain 7 or 8:1". With this simple repLacement we were abLe
to obtain L5 or 1-6:L on the quartet of L% ethyL benz,ene'without
any degrad.ation of the .3 cps resol"ution with acetal-dehyde over
the l-ast month

I dontt think this matter shoul-d rest here a
stitl-,room f or improvement possibl-y with FieLd ef
or tunneL diodes ältfrougtr this wouLd require a Lo
instaLl-. I am sure that this coul-d have other p
tions in other instruments. Just at the moment
any advantage in incorporating this in the contro

s there is
fect transistors
t more work to
ossibl-e appLica-
I cannot see
l- receiver.

Wil-liam P.4," Pascoe
27.Vlr.65
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\A/. R" GFI^ACH & cq:.
RESEARCH E'IVISION

\^/..hlngton Re..erch Center, Clarksvrlc, tvtarytanO 21029

July L7, L965

Professor B. L. Shapiro
Department of Chemistry
I11-inois Institute of Technology
Chicago, Illinois 6O6t6

Dear Barry,

An Unusual Chemical Shift in Propenyl-Benzene Derivates

In initiating our subscription to IIT NMR Newsletter, I
would Like to report an unusual chemical shift
I^Ie have examined compounds of the type Ia and Ib by plCR.

4
\

A/
c

CHs

\H

H

C

CHs

Ia Ib

The aryl groups r^rere varied as shown in the table below.

hle attempted to assign the geometrical isomer structure to
the compounds on hand by assuming that the oLefinic proton
in Ia would be shifted downfield rel-ative to the oLefinic
proton in Ib due to the nearby arornatic ring current. In
every case, assigning structure in this r47ay gave the same
assignment as that arrived at by other chemicaL and physical
methods,i.e., retention times and pyrol-ysis rates to known
products 

"

The isomeric shift of the methyL group is a phenotrnenon that
is surprising. If the assignments shown below arb correct,
then the methyl- group in compound Ib is upfield from the
methyl group in ta bi' 0.4 ppm.

(c3rA(cE
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w. R. ORACE & co.

Research Dlvlglon
WASHINGTON RESEARCH CENTER

CONTINUATION

2

The methyl proton resonance in cis-and trans-propenyl benzene
shows no large shift
Furthermore, the methyl proton shift in Ia is norrnal for
such systems while the shift in Ib is at higher fields than
is normally found in the propenyl benzenes.

I^le feel- that this shift is due to cyclopropyl-double bond
conjugation,in Ib, which is absent in Ia. l{e are testing
this idea by studying simil-ar compounds. IR and uv data
do not show differences, however, that give weight to thi-s
hypothesis.

ile welcome any suggestion as to the cause of this chemieal
shift

Since

z
Berlin

TABLE I

Chemical SHifts of Olefinic and Methyl- Protons in
Various Compounds of the Type Ia and Ib

Compound

Iel, Ar= p-methoxyphenyl

Ib, Ar = p-methoxyphenyl

Ta, Ar = phenyl

Ib, Ar = phenyl

I.ir, Ar = p-fluorophenyl

r, CC1* , 5%
ol-efinic Pffiethyl Protons

4. 40 B. ra

4. 58 8.55

4.29

4.52

4.tt

B. 1-2

8.52

B.la

Ib, Ar = p-fl-uorophenyl 4.52 9.52
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Glaxo Research Lirnited

Greenford ' Middlesex
TELEPHONE: BYRON 3,13,1 TELEGRAI'IS: Gluothl, London, T.h, CODE: N.* Shnderd. Brntl.)s

1]th Julyo 196r.---&rqi.b:

AcO

Professor 3.L. Shapiro,
lepartnent of Cl:emistr;.-,
Ill.inois instj-tute of T.echnology,
Technolo.-.v Centre,
Obica3o,
I1l inois 60616,
U .S .,i.

Xear lrofessor Shapiro,

P:oton .Resonance Snec tra of 11-0xo cro id"s

Je ha.ve recently reeord.ed. the p.ül .r'. spee,;r.a ofa wi,ie rang-e of 1l-oxosteloicls anC lra.'e exa-:ained.
bhe effect of var.ious ring-C ar:d ::ing-D substituents
cn_the p-ro!on lresonances of the 12-näth;rlene, 1O-methyl,
and 1]-meth;'l-groups. Sj-nce the spectra of ine sirnplär'
5oc-androstan-1{-gnes have been the- sub'ject of severälrecent papersr-t:_& surrtrriäry of our ror],, vlhich is being
subinitted for publication in the Journai of ihe chemicälSociet;'mi3ht be of interest"

't'cH, R"
t' 2tc{raA.

I
20 C=O

..o,{

20, o
R.

H

o

H

o

o
H

(r)

ItLoAc
=Q
.- oll

(rr;

clJ.r
I
C=o

. o,{

H
o

llo

(rrr)

I'le

Aca

( rv;

I'lz



The l2-nethylene protons of sinple androstan-ll-ones,
pregnane-llr2O-d.iones (g€,, f ; Rr = gtt = H), anö
Il-oxo-isosapogenins shorv a two-proton sin6let i_n ClCl,
solution, but an Äts quartet in pyriciine or benzene soldtion,
whe.reas the 12-ncthylene protons of erüostan-lI-ones
and Zl-acetöxypregnane-1lr 2o-diones (e .fl. , f ; Rr = I{,
Rrr = Oric) form an-ÄB quartet ln CD0lrl6enzene and.
p;.rid.ine solution. Provid.eö the stefoid_ d_oes not ha_ve a
17*-substituent, the d.oublet for the equatoriar l2p-proton
appears at lovrer field. than the axial 12oc-proton. In
1?:-tryaroxJpregnane-11r2O-d-iones (e.r{., I; i?r = OH,
-Rrr = OAc), the lfc-hyclroxyl d.eshieffi the-12oc-orotori and- causes
the l2c-oroton pealrs to anpear at lo".'er field tnan those for
the 12ß-frotcn.- Introduetion of a loc-halogen (e".1", II)
ceshielce the r2oc-prcton still- further, the extent of the
Co',mfield shift depend.ing' cn the size of the halogen aton.

The 12-meth;'1ene protons of 9o"-halogeno-118,l7a-
-ctih;r{16;E;'- (e .l:. , If I) and. lcc,118-rlihalö..eno-1.foc-ftydroxy-
-..1regnanc-2C)-ones (e.,.;., fV) also girre an ÄB <iuartet,
the Coublet fci the a-.r1a1 l2*-proton appearin5 at lowerfieIC than that for the cquatorial 12B-proton.

Yours sincerely,

[öfu I t. lt"^;l,a

83-u

J.E. Page G.F.I{. een ;i.3. ötani-forth

I . ) iT.S. tshacca and. D .H. i'/illiaras, trApplications of
N.I'.i.R.,ipectrosccp)- in Or;enic Chernistry'r.
IIolclen-Day, San Prancisco, 1964.

2 E .R .II. Jon€ s and. .rj . A . 17i1 scn , J. Chem" Soe " 196r, 2937.
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UNITED STATES DEPARTI{ENT OF A.GRICT.'LTURE
. AGRICULTI,'RAL RESEARCH SERVICE

WESTERN U?ILIZATION RE6EARCH AND OEVELOPMENT DIVIAION
AOO BUCHANAiI ETREET

ALBANY, CALIFORNIA'47 IO

.rury a8, f965

AIRMATT

Professor Bernard. Sraplro
Chenistry Departnent
lllinois Instltute of Technologr
ChLcago, Illlnois 5O616

Dear Barrry:

Aud.lo-tr'requeney, Voltage-Swept Generator for a Fielcl-Frequeney Iock

VJe are now ln the process of eompletlng an interna.l field.-frequeney
lock of the Anderson-Freena.n ttrpe for our ffi-J.o0. Ttre only urrusua.l
feature of the systen ls the frequeney-sweep generator" Since one
of the matn reasons for our puttlng thts systenn together was a need,
to use the lOO wlth a CAT, we öeclded that the sweep generator shoulcl
ttsX enFlof angr mechanLcal elements such as a motor-driven potentlometer
cir capacltor. We therefore turnetl to a solid.-state voltage-to-frequeney
converter whlch could. be driven by the ramp output of an integrator of
the type whtch ve öescribed. tn our last two letters.

r,le are using a specia-Ily no&lffed Vtclar (Mcuntafn View, Calif . )
l,lodel 24I Converter. Ttrls unit provld.es a trrulse-rate output pro-
portlonal to the DC input voltage wlth a norrnal range of 0 to I0 Kc.
for an input change of, O to 10 V. Our r.urit was ord.ered with an
extra "flip-flop" eircult boa^rcl which tllvicles the output frequency
by two and. provid.es a square rvave rather tha.n a pulse output. In
add;ition we speclfied a speclal- span and. zero l-ntrut frequency that
has slnce been notLlfled. so as to glve IOOO to I+OOO cps (square wave)
for an input variation of O to +10 V wlth a full seale ltnearlty of
better tha.n 0.O25,fi *d a short-te:ro stablllty (f record. averaging
tfne) of the order of 2 to 3 ppan.

Slnce a tnre square wave contains no seeond. ha,:monlc component, it
ls trnssibJ.e to use a low pass fLJ.ter r*lth a shartrr cutoff character-
lstic to obtaln a unlfo:m sine wave output over somer'fuat less than
a 2.5:I frequency range. I'le Lncreaseö the frequeney of our lntegrator
to 2.1 Kc so it woul-d. lie somewhat wlthln a 2 Ke contlnuous sweep
(fron about 2 to l+ Kc) wblch shouJ.d" be more than anple for most 1OO
Mcps. irork. lJe also have provlöed. a seeond. seng€ nhich w1ll let us
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sweep doirn frm 2.5 Ke to 1.0 Kc nlth only a ltttle d.lstortlon at
the i.owest fregueniius so thet ve ean use the loek on our 56.1i Ucps
systen in elthär the fleld-or the frequency-Bweep mod.e without havlrrg
to conpensate for the severe ecltly-current losses in the thlcker-valIeÖ
probe that begin to set Ln above 2 Ke"

Our locklng system utilizes two Varian lntegrators. Qne ls tuned- to
2.) Kc ancl contalns at the input a very narrow-band, 2.) Ka notch
fllter e.nploying a transistor amplifier and. twin-tee network that
can be switcbed. lnto the system when we are d.ecoupling ln the frequency-
sveep mode to prevent the decouplJ.ng frequency from d.istufbing the
lock. Ttre seeond lntegrator has been extensively mocl.lflecl so that it
can be drLven by the output of the variable frequency generator" Itrs
amplltud.e restrnnse !s flat to rltfiin about J$ over either sweep ranget
u^.rd. ttrere is lltt1e cletectable chanSe in the phase of the signa-l.
A meqns has also been provided, for obtalning, for countlng purposes,
the frequency representlng the dlfference between the flxecl and. variable
frequenöles. firis r.rn:it is useÖ to provid.e the locking signal ln the
field-swept nod.e and. the spectnrm ln the frequency-swept case. We

wouJad be .glad to supply details to a.nyone interested.'

SincerelY Yours,

R: E. Lundln, hinciPa-L Chenist

p^L e&A'-- ,*--
R. Il. Elsken, Electronles EngLneer
l{olecular Stnrcture Investlgatlons
l{ool ancl lbhalr Laboratory
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Tlt1e". A56/6A Snectra of CF3CF2CF2H

JET PROPULSION LÄBORATORY Calif ornia Institute of Technology . 4800 Oah Grove Driui, Pasarlena, California 9110)

July 2o, 1't6!

Dr. B. L, Shepiro
Ilepartnent of Chenistry
Illinols Instltute of Teehnology
Chicago, lllinois

Dear Barry,

T had l-,etter pay t4v dues to your nagazine or else nryr eredit rating r^'i11
be in jeopardy frorn some IIT collection ageneyc

',1e have very recently rss.ived pur a-5e/6o spe ctrometer and lgle,,{}etrning
hcnv to use it and all its idios;rncra]pies. Thus far this instrnmeh'bf,tö be
considerably nore stable than our o1d i-50 and to have nbout 3-l+ tii:ies the
signal to noise figr:re of the latter. Ilc,r€',/err to obtain g'ood resolution
is stjll a trielc," problen so far and the r7F frequency offset oscillators
seem to draft rather rnore than one v'ould ',vish.

Enclosed are some 19F spectra cf a. satnpfe of CF3CF2CF2'1 v:hich T cooked
up ser.reral ;rears ago. These speetra reveal the rnagnitudes of t".'o small
counling eonstants .'hich 'rsvs nnl ct,served b}' :6,' eolleague Dan Elleman
back:-n the late 19!nts rnhen he ftrst lnoked at tlre noruro sneetra of this
mol.eeule *ith the speetrometer he bu|lt in his thesis 'rork. 3e1o* are
l-isted the observed-lirst order ^oupi-ing constants derived frorn neasurements,
oi toth the IH and 19F spectra recorded -.ith our A-56/60 spectrometer .-ith
ca.l-itr'ated s-eep uidths.

/i[a nt aT ^ Lr\/r ar. - 6\.. "I-

Jar51 = $L.96 10.0[ cps

Jfexl = +1t.57 10.0[ cps

Jr3lr1 -l 0.88 to.o2lcps

Jf1fZ = -h"50 to.ola cps

1

Jr,r:ia =l ?.23 *o.05lcps*' 2/ '(ProbaL,lY +)

gJrzri =f 0.35 *o.o2lcns

Now that.we knor.r the smalI couplingS are there 're rrilL tny to deternine
sonesignsinfrequency-$seepexperinents'rithourllRinstn:ment'The
signs oil'en alove-are from or:r previous "ork on thj.s-aqd othg;r flugloearbon
noleeules involving riela-srreep'f9l-- [fntJ, 19F - ßHJ and lH - F9fI
experinents.

',{ith-best regdds, 
Twx 2ti-449-2451Tclcphone tt4-4t2t 1ffi,-

Star{Ley L. }'fanatt
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u"-tur!Tr: nr13$il flmoul3qnttrn
THB I{EBR.EW UNIVBRSITY OF JERUSÄI,AM

DEPARTMENT OF PIIYSIC.A,L CHEMISTRY fir?irrgrg ilrDrJT ;tptnnii

.,.. . July....27 ,.-L965

lrof essor B.l. Shapiro, lld itor
lITI'ltvIR
I11j-nois Ins titu te of Technology
Chicago, I11 inois
U. S .4.

Dear l3arry:

lrom my summff travel-s, the abstrac'b of a paper f have recently
bmitted tcl J.Chem.Phys., which might be of interest to your readers.

Y X rrOn the Iriagnetic Susceptibility of Aromatic
Hydrocarbons and Ring Currentsrt.

It is shown that the anistropic magnetic
nical shift) of aromatic hydrocärbons

susceptibility (and
generally attributed to
1y represented as the

I

V -electron rtring currentsfr can be correct

\\
slrm of contributions from localized electrons of both n- and <I--
character. The ildelocaT.izationrr of the electronic distri-bution
plays no part whatever iu the effect and is only an artifact of
London's approxirate calculation. Anisotropic Pascalrs constants
for arorna tic carbon atoms are determined empirically and excellent
agreement with the experimental anisotropic susceptihilities j-s
obta ined.

{

I will be pleased to send a Xerox copy of this tc anyone who is
desperately interested when I returrr to Rockefeller Institute in September.

The implications of this vuork for M{R are (1) n-electrons in aromatie
rings are to be treated no differently than any other anisotropically dlstri-

the Gelectrons in benzene or in cyelohexa,ne; and
tlr cu.rren tsti <1o

on aromatieity o trge monocyc CT ings is all
length so that a regular two-dimensional geom etry

is obtained for a molecule to be ealled aromatle, The bond alternation
discuss;ed by Longuet-Hig;"ins and Sa1em, plus an angle a1,'ternation oceurs irt
the annulenes: by any non-ring current argument these molecul-es cannot be
consid ered arornatic.

Yours sincerelyu

eally
tha't

JIIvi: sn

\:iith best regards.

Jeremy I. Ivlusher
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fJ.rttelkr Me,norial Instittrte COLUMBUS LABORAIORIES

5O5 KING AVENUE COLUMBUS, OHIO 432O] ' AREA CODE 614,.I-ELEPHONE 299-3I5I . CABLE ADDRESS: BATMIN

July 29, 1965

Dr. B. L" Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago, Illinois 60616

Dear Barry:

In IITNMR /F73, Page 4, we mentioned a cabinet wtrich we built to improve
the field stability of our HR60 and promised to send our pl.ans. We have had the
drawings completed for some LiJne but have been derelict in our duty to'send them
in for general circulation.

The need for the various access doors shown in the attached plans is
for the most part obvious excepL possibly those denoted rrErt and rrcrt. These
doors were installed simply Lo enable us to uncable and recable the magnet
completely without rernving the cabinet. To do high-temperature work, we

simply open doors |tArt and "Ctt. lhe leads connecting the super stabilizer and

the: sweep coils are passed through the small hole above door ttCrt.

I{e particuLarly recornmend that anyone who builds a cabinet based on
the enclosed design recheck the gross dimensions for his particular system.
Our magnet was removed from the wooden pallet during installaq"ion and vras set
on an ttltt beam frame to distribute the floor load. For this reason, it is
probably atypical

I,le built this cabinet ourselves. However, Scientific Advances,
Incorporated, (SAI) L400 Holly Avenue, Columbus, Ohio, 432L2, h?" indicated
that lhey might -be willing to quote on and build a |tcabinet kittr for anyone

who is interested. Bob Watkins of SAI can be contacted by writing to the
above address or by caLling him at (6L4) 294-5436.

Best personaL regards,

---I a--vrtl
Thomas F. Page, Jr.

flLu J. ,i*'"ir
Warren E. Bresler
Molecular SpectroseoPY

TFP:I.IEB/gf
Enc losures

DEDICATED TO THE ADVANCEMENT OF SCIENCE
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Orgonisö-Chemisdres lnstitut
der

Technischen Universitöt Berlin
Direktor: Prof. Dr. F. Bohlmonn

1 Berlin 12, den 30.
Stroße des '17. Juni Nr. ll5
Fornrufr 3!l 5! 8!, App. 252

Jul1 1955
(Chemlegeb.)

Prof . B/Ma

Professor Bernard l. Shapiroflllnois Instltute of Teöhnology
Departnent of Chernlstry

Chlcas,o 60616 usA

Dear Dr. Shaplro:

Perhaps the N}tlR-data of the followlng conpound 1s of luterest to
you as an exanple of long range coupllng (trn and Hrr):

Hc

tHo

O

H3
l^:a-
\--!glln

H,

toa 
--H"

HA

Hn

He

Hl
Hp

Hr
H,"

It
Hn

m

dd

n
d

ddd

d

ddd
ddd

2.94
,.08
2.84
4.36
t .42
2.gg
7.61
2.69

-12;
=3 .4)
=5.4i

(,1o"=t e )

(,1

(,1

(,1

(.1

DE

FG

FG

Hu
=4 .7 and 4.0 )

Jrn=O.5; Jr"=0.5)

(JGg=1 ,8;
JGE=1.8; JU*=O.5)
JEH=JFH=O.6 )

We have now finished the rearrangement of our NlflR-conb1natlon.
We have transformed the HR 100 to the HA 1OO and conblned.1t wlth
a DP 50 using a second magnet but the sane consol. Also the nCatn
1s worklng well wlth the HA 100. Dr. Arndt perhaps w111 wrlte d.own
the special requi.rements when he ls returnlng fron holydays.

Yours stncey'ely,

{dJra*
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ötabli$sement public ä caractÖro
indu$triel et commercial,

12 quai Henri Iv, Paris 4

rc Seine 58 b 7806

n; d'entreprise 971 75 1049051

ccp Paris 9065S0 au nom
de I'agent comptable de I'lrcha

Prn B.L.StrAPIRO

Dpt. of ChenistrY
Illinoia Institute of TechnologY

CHTCACO r11. 60616 -,

U 
" 
S.A.

Paris, S l0th of JuJ,Y, 1965

Dear Banyr.

I hope I beat the Öeartline before leaving for copenhagen. tr
When preparing a reviev article on NIR studieg oa phoephorug compoturds 3

excepl P1l resonance - I have found thate generally epeakingr enJf

aocurate-iaterpretation of observed. spln-spin couplings andr to a grea-
ter extent, ch-nical shifts is deceiving. Sone rough correlatlons rj-th
bybrittizatlon, electronegativitys 8.8eo. ; Br€ obtaiaed in restricted
eäries, bu.t they are conpler, due to nany sigAificant overlapping
fectorg. T'he only cee" rhere it seems possibl€ to inprove the Öescrip-
tion of publishecl data on the sa,rne grounds ie the folloring.

obgerved in a nunber of pentacoorilinatetl

Direction gÖnÖrale
Services de Paris

12 quai Henri lV, Paris 4
tölööhone :2728270

F19-P11 couPrilSs are
phosphorue ö6up6ria<1c (u). with cooporleds, it is PoesibS.e to
ilistinguieh arial and equatorial ine atopa, Rrg occutrrYing gene- (s*)
rally equatorial, poeitlona in e trigonal pyra.niilal conformetion (spe,1

rith cl-dz 2)

a

ezw,
fluor

et

(-) I To appear in Adv" in Nffi, spectroscopy (t.U.Su'tcliffe eal.
(iil r See i..Schnutzter, tnger.Chen.lfr 57O, 1955 tor anr erten

), vo1.2g
slve

revier of erPerlnental clatai
(r.r) r-tot-"*"eptiäns are knorn r(Xe2l{)2PF1 fot eranplo, tuettertios ltel"

Inorg.Chen. f, 1298, 1964.
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One obeerves that Je.rial{ J ,ou" (the ratio ranging fron 0.8

to 0r!!), arial resonanss being ciornfield reletive to oquatorial one;
these facts being interpreted ae a noticeabLe d.ifferencd in s character
of P F bonds. Our interest is especially 1n J couplings, as they reflect
ttireatly phosphorus hybridiaation. To s*n{y more quantitatively thie
relation, re describe orbitalg i-n such e trrentacoordinated. phosphorus by
the tro folloving kind.s of \ybrlete (F.4. 0ottonr"Chemical applications
of group theory! Interecience 1)61, p.116 sqq) r

(s sinc - dz1 cos c ) *.r€ t*equatorial

arial

c an acijustable parameter. If re assune that the Ferni contact ie pre-
eminent antl that it varies nainly rith s content of P orbitals, we have 3

L
J'

L
l2

3_
Je

(s character) , 1

aräcos

(s coeor + dz1 ginq ) .,{ p
-7/

uz
2

2

2

2cot C

rith r

(tJtr)* -fr'F.,,FJ
(s character) in

The erperincental ratios yield. anr estimate of these characters.
To illuetrate 3

Rte J /Ja'G aa se

,lc - 3*TTGf,ro

te
f,e

2
.804

.840

.964

,924
.945

.174

.179

182

lgo
.191

- Deeplte ü,ts roughnese (assuning all eq
equivalent und.äreetimates o" and sureetinnatee s*)
of eone interest. Of course, similar data on PF5r

J.
,

tz
9cl
cLz

.217

.213

.211

.205

.204

ls Rts electronegativity increases (F electronegativity being
alrays greater)laxial and equatorial bonde tend" to an egual g character'
Thie ls consiete'nt rith WALSET e rule (r) r phospholue-heg--qxb:l'lgl"g of e.

coatent rith the lost electropoeitive subgtituents. The follor ing
depend.ence (or- T"ftts lnductive conetant ).

uatorial orbitals
, this nod.el seeng
RPF4 roulel bs of

(t) r(See H.A.BENT, Chen. RevB. 99-1275, 196A and other, referencea)
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With ny very best regardsl

G.TAVEL
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2 August 1"965

Professor B. L. Shapiro
Department of Chennistry
Iltlnois Institute of technology I

Technology Center
Chicago, ILlinois 60616

Dear Barry: SPITTOON

An accurate method of meäsurirrg 13C transition frequenci.es is to monitor
the splltting that occurs on a 13C satelLite Line in the.,groton NMR spectrum when

a weak rf field (H2 at w2) is . swept through a connected ^'C transition. Baker
has calLed this the rMoR op*tirn!tttTl:-;h;. *"" . 37 , 911 ( Lg6D7. The

resulting spectra cgqsist of a series-of negat,ive-going peaks that correspond in
general to cert4ir, t'C subspectra, which may be combined to form an (inverted)
feplica of the 13C 

"p""trrr*, b,rt ritt ttte benefit of the higher sensitivity of
präton tnß.. A1-though this is perhaps not self-evident, the statistical weightg.
of the lines in an inOOn multiplet are the same as those of the corresponding '-C
multiplet (i.e., Lz3:3:1 for a quartet). The ressnbl-ance to ENDOR is rather
superficial; the orperiment is basically spin tickl-ing observed in the frequency
sräep (ur2) mode. Although theoretically it may be compl-icated by population
redistriSutions, these are usua11-y negligibly sma1l because of the lower magneto-
gyric ratio and much l-onger relaxätion times of 13c.

UnfortunateLy 13C satel-l-ites are thernsetves rather difficul"t to find in
proton spectra, partic;Larly those that correspond to the weak long-range "Ery_
touplings, becäuse they may be hidden in the wings of the strong 1ines from t'C
moläculÄs. ft is even harder to monitor their peak heights effectively in the
presence of a very strong sloping background signal and the residuaL instabillty
of the fiel-d-freguency control.

,^ *^---^l +a nir^rrmr'önr- rhaaa fr.rn nrnh'l pms trv lmoosinq a slow pulSgWe have managed to circumvent these Ewo problems by imposing a slow pt
modul'ation on H" and synchronously detecting the modulation appearing in the proton
spectrum. For ä suffitlentLy sl-ow modulation frequency (in practice 0.25 cps) one

oütains simply the differe.rcä be$een the steady-state signals that are obsert.d tq-
with H2 off- and with H2 on. If coa is hgld at the exact resonance frequency of a '"C
satelLite al1 comporr"rrt" of the 

"üror,g 
UC prolgn signals cancel and the output f-s

at a null until .,12 
"r""p" through u 

"öntr""ted 
rJC transition, when a trburstrr of

modulation is recäived. I^le have therefore chosen to rePresent the responses as

positive-going peaks (in contrast with conventionaL IMOR), for e:c?qPLe the figure
ill-ustrates the pulsed IIqQR responses of L1315 trichlorobänzene (rJC at positlon 2)

corresponding to the trdo rJC subspectra generated by the directly bonded proton.
This illustrates a general result for sysfems of three or more non-equivalent spins:
the relationship betroeen the particular l3C satell-ite that is monitored and the
subspectrum obtäined indicates the relative tigFrs of the relevant spin coupling
constants. In this case, J(ffi, meta) and J(t'Ctt) are found to have like signs.

Readers may wish to suggest a suitable name for this technique to prevent
us from dubbing it CüSptOOn (Carbön-l3 Unravelllng by Slowly Ful-sed Internucl.ear
Double Resonance). Preprints available

Best wishes,

ßn-,
nay rrJer,an

RF:iw AnaLytlcaL lnstrument Research
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Departrnent of Chemistry
Kobe University
Kobe, Japan

-hofessor B. L. Shapiro
Deparünient of Chem:istry
Illinols Institute of Technology
Chicago, II1.

ivi. O. Calculation of the Couplins Constant in liF

Dear Professor Shapiro:

Pop1e and Santrylshowed by elegant, arguments that some cf the
coupli-ng constants between dj-rectly bonded riuclei could be negative by
e:cplicitly considering exci-ted states. In tireir treatnent,, two-center
integjs]s were neglected, and only lhe l-owest unoccupied molecular
orbitar was taken into account for exeitalion. Dr. Kato and r have
ätternpted to exlend their caLcul"atj.ons by 1) incluctlng two-center
integrals, 2) taking into account higher unoccupied M.0.ts, ancl l)
employing energ;rwise better lvi.O. r*arre functions. As arr example we
harre chosen hydrogen fluoride for wh:ich several functions are aväil-
able and anong them used wave functions by Ransitf Nesbetrland Karo
anC A].len.* Tfre configuration for the ground state of lltr' is

(tn)^ (zn)" (3r1' ( lrt)' ( ttc')" ,78+ ,
Most of ihe two-center integrals can be erraluated by rhe Barnett-
Coulson method, but some need the help of Gegenbauerts function.

.[he results obtained so far harre revealed the fol]owing featu.res.
Erccitations from ( lC ) Lo (nr ) can be neglected. In gener.al the
rnain contribution comes from (3c)+(4r) and (2r)-+(4{), giving
rise to negative coupling in agreement with Poplers suggestion. For
Nesbetrs function, conürlbutions fronr ( q3c' )-r( .nr ) and frorn ( Zr- \+(rrC) almost cancel each other, when n = h, !, 6 and J, although
t,ney are, of course, very sensitive to thej,r respectirre excitation
ener6ies. For n = B and 9r however, contributions from ( fo- ) ->(rrc ) and ( zc)+(.no-) are large and do not cancel eaeh otlier,
finally giving ris'e to positirre coupling. This situation nay arise
fron the fact that ühese SCF l!i"0.rs are f,or the ground süate of the
molecule ald higi'rer unoccupied orbiüals are parüicularly inapproprS-ate
for describing excited states, as may be notlced from rurusualJy large
coefficj-ents for some basis functions of these higkrer orbitals. Thus
Lhe excitation nqy better be truncaüed aL (rlA' ) with Nesbetts func-
tion. hlhether the sign of coupling is positive or negatilrp^experiment.
The fact tha.t Karors fi:nction gives the seeraingly best resu/-t and
I'iesbet I s the poorest, while they are energetically equally lgood, ls(@

I
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I

,j

ii

J

very interesting. The two frmcüions are representative of the two

aDDroaches to the constructlon of molecular frxrctionf namely use of
tUäst atonr.icf orbitals and use of as I man;r I basis orlbitals as to
describe deforrnation of atomlc orbitals on formai:ion of the molecule.
The Fernr! term is dependent on the electron density only at the
nuclei, and that the former function gives a betüer result may

suggest that the density at the nuclei is little affected on mole-

"oIä" 
formation. In anJr event, coup$.ng appears to be very sensitive

to serreral pararneters to be used, but agreement wi-th experiment
could be obtained by arbitrary choice of them, iffespective of .whether
it may be the proper choice or not,. irle also plan to make variation-
al calculation.

Yours sincerelY,

A. *,Xtu
A. Saika

r)

2\

3)

L)

Pop1e and Santry, Iviol. Phys. g' I (1961+).

Ransil, Rev. Mod.. PLtys. flr 2l+5 G96O) -

Nesbet, J. Chem. Phys. 36, L5I8 (rg6a).

Ibro and Allen, J. Chem. Phys' L,, g1g (L959).
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Pleose oddress ony reply to
THE DIRECTOR

ondquote: Bp 5/l/A1
Your reference:

Ib. B. L. Sbaplro,
Dcpar"tmnt of ChcdatXr,
Illtaotc Instltutc of Toohnolory,
Troboolo5r Crntrr,
CbLoa6o,

ü1i5:'"'

Min i stry of Teclrnology

NATIONAL FFIYSIEAL LABORATOR,Y
TroorrueroHr, Middlesex

Telex: 262344 lelegrcrns; pirysics, Ieddington, Ielex
Ielryfrone: reodington Loek 8222, ext,

BA,3IS PHläroS plyrslo$

5tA Äusuct tg6j
Dear llr. Shaplro,

f,c tharght raad,cr of the IImm nesELotter nutgbt bc interectcrl tn souc nod.jfica-tLcrar rblch ro havc nadc to otr HA 100 apcotroneter-dre" *"a-ii-eu*Jäeu"on w5"th ac 1024 Tim averaging conputer" as suppitoil, th:le eysten has oertaLn unöocirabhfcatures for those ntallng-to slroep s"-ait pdtr*" o-r a speotr* 
"op"titiveg ,ith t5"obJeot of rragurfuig,rolttttngs in tue obseivcil opooi"rr*" An exa+Bl"o of, such a usc j.lthc ilcterninatl'on of thc tenpcreturc ilepcnrtencc är ep1iitturg il-{3ö-Jäebanits ofa3rnnctr{.oa1\y._1-rz ilLcubstiüutod cthancs. (r.u" conoär and f" A. uaücul51e3, Jo p\re.

Chon., .q2, 1888, 1965). Fhe naln sna€B ariaing ara tha followtn8:

1. f! ! not posaible to Encop a rrtilth sf lcss then 50 cpa, nhioh if" the speetruaof intoreat ir-l 0 ops rdtlc lcaÄs to oengfulerable wasts of tlre and. channelE
rhem rleeplng rcpotLtLvc$r.

2. Icr sorlouslyr_ thc rEad-ia tino fcr tho cmputcr ia not a}rayc tbo sanc as thercad-out tLno fon iitantloal acttingg of tho äpproprtat" orc"pi. sc hs.yc forrrilths rcarl-tn tinc üo bc etabls, rhcrcas the ruä-out üinc vari.og eonsLücrably
$epcnillng on thc tcnpcraturc of thc apparatus, i.o. o& hor 1on6 thc oouputor bsrbcan srLtoh"g--*, hot nangr rrlnAors c-äocc aro opcn, etc. In orrlor to prerenvcthe obart callbration lt ls csgcntial that the roäa-tn anrl reatt-out ti.nci are thcsanc, an<l rhLl'at lt lc pocslblc to at[rrst tho lattar using trisnora tn thccoputer, thc htgh tcrycratura oocffloisrt nake,s aeouratc oallbraü.o tliffl,oultfor thogc not rcrki'g tn tcrpcraturc cmtrollstl roonso -----

fhä first of thcsc pol.ntr i.r casi\r oopcd titb by oonneoting a ccomÄ nlororrl.toh
loTots tb. rfiht+enal llult srltoh in thc reoortler. tUts ts aotüetcg by tbc bar
Jointng thl tlo belvcl of thc pon carr!.agc, rrtl Ls uountcd" oa a sl-ottrc1' bar on thrundarcidc of tb reootd.r. lhlo novsbl"o 'l{ntt sf,ttoh oan bE plaocil tn aßy ürrLnd.
gocltln.eLo6 tbr bar ao t'bat #la ralrtltlvo rrccps ilO .p" rra looolbl.fn faot tba nunbsr d poostbJ.a poaitionc tg linl.tcd by tfrc avaifabic raooritar arad.
couputan lrcep apccclt.

As a ourc ratbsr than prcvantl,sn of thc saoonö äJ"fficultSr ne hava radc provlricnfor puttln6 callbratLcsl narkc on tha cpcotrun nhlctr appcar ou- ti,o reoorclor aUart and. arafcit into tha corputcr Eqlcir olnrltancous\r. This tc äma by feeding a cua^1l vo1taga
onto t'bc lsad aonnEollog tJnc-intcgratcfdccouplar to thr so.Futar (ein p;J0O!). füfsv91ta6c ic provlileil by tJnr oirouit ehowiro thc nterosrltshes üatng actuetia by ä sutteblcattaohncnt to üho abwa nentl"oncd. bar JoLniag tha helves c6' tbs -prm carr*aga-. ThEaa trolicrosrltahcs arc 4ro lotrntad cn thr slottotl baro mr batn6 attäcned to the sarclornting platc as thc rorabLe frrtt rrltoh" lbc iizs of thö rark La sontroLlail by ü,ho

/trc
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trc pototlcrtrrr rrC rlro ffprfr c tbe p*ltl,e d tür loaaac aif, ftn antputoölrolr c tL tsrSrttc/ü,cooplc. !b rdtoh rlil potcticctcr em ronatrilbrlc lüc 6dr ld üerpfng ocrtroül o th. nco*lc ootrol, pen.l nl üm rd
rrluLrcü, {ür rovüb lLrLt rrltö ora br plrorö at tbc 116![ hsil mö of thc rlottttbc ro tbat thr rl6bt hraÄ }hlt rrltoh rgst! o€l.r ilto phyr

i fr berr fonnd tbtt tH,r bvlor proilnom lnaoLsr and, oolnoLi!,at larkr on rclnt$,tlve.rtqlt, a^d. ilorr lort trtrrf,cr rltb thi rpeotrmte rho ln norlal rü..

Iotnr rtnocolgr,

To" Cwnn-
!0r conrB

PtN Prtro@

orrotr

r,3v

tooao
JL

l.tfcßo
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RcDR
tr{-|.l
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TATA INSTITUTE OF FUNDAMENTAL RESEARCT
Natanol C,antrc of tlu Goorlrnmcnt of hufia fot Nwlcar,Scicn+a aü Mor;hcmoties

Tdornor: zBTBs I s OOLADÄ mnAl t Tdorümo: 213 l4l

Augusü 3r !965

Profcssor B.L. Shrplro
Asaoclatc Profergor
IlLlnoie Insüiüuüe of lcchnologr
Ctrtcago, Ill:lnoLg
u.s.a.

Dcer Profosaor $hapiro,

Thank you for vour letüer of July 23, 1965 adaressed

to Profcssor Dharnatüi. I regret to say that Profassor Dharnatti

paased amy on H4y 2, 1965, He hrd becn keeplng lndifferont

hcstüh for tuo y€ers after he bad anffered en heatt attaok.

Inspite of this he ns taldng keen inüerest in the rescerch pro-

gran€ of the Nuclear and &Lectron üagnetlsn Ororrp of ühe Tata

Institrüe of Frrndancntal Researeh rhich he helpcd to bulld aftcr

hlc return fron Süenford in 1953, The Group eü prcaent hac abouü

trentSrfivs res€erch people rorklng under flvc discl.pllnoal fld3r{n6

NllR, ttigh Rcsolution NHB, llegneüLc Susceptlbittty, &Lecüron

ParahegnetLc Basonance, l{öesbauer triefect, and Ml,cronve Spectroecopy

of Gasear I do not rent to enuncrate herc thc lnportant contri-

buüLona Professor Dhar:natti ndc during hls UJfctino aince thcy

are ueIL knom to ühe rcaders of ühc Ncwsldtter. I rould aPprcelst.

the inccttion of thc ncrs of hls dcath, which, I an euro, wiIL bo

lourncd by the rorkcrs in Nln. I en aendlnS, b a coparatc I'ottcr,

thc activitLca of our Grorrp. 
J

Ioura aLncerc\r,

RV /a:-ni.J.8 .o5

R {ir
B. VtJryrngbvra
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TATA INSTITUTE OF FU NDAMENTÄL RESEA.RCH

Nclliorrrrl C,e*re of tlrn Gaernmaa of lüi.a for Nwhar Sciencs aul Mahenwtits

Tctcsran|3: ZETES ls COL/IB^A, BOltBAf $ Tetcpbono: 2t 3l4l

August 31 1965

Professe B.L. Sheplro
Aesooiate Professor
IILLnols Insültrrbe of Technologr
Chlcago, Il-LlnoLs .

u.s.A.

Dcar Profsetor $haplro:

The folloring probleus are currently being studiod:

l. T6q>erature sffectc on the rrono!" l:hnoc ln
boraües

2. Prsüon end deuteron roaonances in g\yelne
and lts addltion coNnpounds at verioue
taperaturcr

Fluorine r€sonanco in urarrir'u fluori'de
oopounds

3.

11. süudy of | | 9sr, *"orranbe in rar-earth tin
elloye

5. Chaical and f-nigh! ghifb süudics in CdS"
&rSe and InBl s*iionductors.

Torrrc cinccre$,

R
B.
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

AEREELET . DAVIS . IRVINE . LOS ATIGE NC . RNYERSIDE . SAN DIEGO . SAN TRANCISCO

SCßOOL OF SqENG AND ENGINEERINC P. O" BOX log
LA'OLLA, CALIFORNIA

SANTA BARBARA . SÄNTA CRI'Z

92038

August 21 Lg65

Professor Berrrard. L. Shaplro
Departnent of Chenlstry
Illlnols Instltute of Technology
Chlcago, Ill1no1s

Dear Professor Shaplrol'

DElng the past year we have been calculatlng coupllng consta^nts i

accordlng. !o the theory developed by pople_-and. santry [Mol. phys.,
g' 1. (19611.)1. trrle are ustrng thä extänaeä Hückel trreory'fnl-gäfffiätt,J. chem. Phys., 2; L39? Og6l)l lncrud.lng all overlaps-to generate
one-e1ecüron wave functlons and. energles. In ad.dltlon üo tfiedonrlnant terts lnvolvlng one-center lntegrals (see Pople and Santry)we lnclude a nunber of contrlbutlons lnvolvlng the präduct of aone- wlth a two-center lntegral. The add.1tlona1 contrlbuü1ons canhave a slgnlflcant effect on ühe flnal result, especlally for

,coupl_lngs ührough one and. üwo bond.s. the speöfftö d.etalls of the
;calcuIaülons w111 not be glven here. but lt should. be enphaslzed.:that none of ühe paraneteis, other 'ünan structuräl, were-varled. fromnolecule to molecule. we will glad.ly provld.e the äetalrs to any-
one who ls lnterested..

Selected- results are glven ln the accompanylng üable, The corres-pondlng experlmental results have been onnlüted to save space.
calculated. values of the dlrectly bonded t3cil coupl-lngs for avarlety of hydrocarbons correlaüä well wlth obseried. äoupltngs, but,the nagnlüud.es ln all nolecules are low by a factor or 1.5. -För
lotg range coup]rlng's agreenenü between theory and. experlnoent rangesfron excelrent (nethane, ethane, cyolohexane) to nlsärable (gen
coupllng 1n ethyrene and. the l3cctt couprlng ln acetylene). For
the ortho, meta and para coupllngs ln benzene, we obtaln 5,6, -0,5and L.2 c.p.s,r respectlvely, as compared to ?.?, 2.J and, L.8
calculated. by GlI and. MurreII (ltfitUn Ul, *o". 81; 6r.

Slncerely,

( #//./aa fltA'f "t flft'^%//24'-z*ry
Robert c. Fahiy GarylC. Grahan Roberü L. Plcclonl
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TABLE. Calculated. values of coupllng constanüs (tn c.p.s.)

Molecule t3CHa t3cnb

haneEt

Methane B3

84

:li
Cyclohexane" 73 85 -22,5 -L7 "O

Cyclopentane d
?3 85 -23.L -17.0

Cyclobutane d.
93 -18.1

Cyclopropane LO7 -L9.3

66

69

88

Lt+2

gqna

-L7.8
_?0.5

b)ge4

-T6,5

-L6.?

vlolnalb 13ccub

-4.0

ä3.-A.X.
ax-eq
eq-eq

-ll

11

i[=

=

=f
=f
-1

7.
5.
1.
0.
3,
9.

I
7
B
2
ll
2
9a

11.0
1"8
L.g

I
2

2

a

a

-4 ax
aq

7,8 c
3.8 t
5.4 c
5,L t

5.9 c
16.8 t

1s
rans

1s
rans

-4.

-3,3

-2.8

-8.0

-6.9

-5.9

3.7
5.6

cls
trans

Ethylene

Benzene

Aceüylene

89 L07 -2L.4 -L5.2 1s
rans

100

L69 8.5

alnclud.es one-center lntegrals only
blnclud.es terns contalnlng a product of a one- wlth a
two-center lntegral

cch"l" forn
dPl"rr""
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t. ,r R E S EARCII I-/AEIOIeAA'OR I IX S

GEI\ERAL MOTOIiS COItPORATIOI{

July 30, 1965

Dr" B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

Our Laboratory's contribution to IITNMRN consists of the attached
description of "A Convenient Power Source for the Varian G- j"4 Event
Marker, " which was designed and built by Mr. B. W. Joseph.

Current research interests in our Lab are tending toward wide line NIMR
and we are making a beginning in NQR.

some recent reprints which are available consist of the following:

"Modulation Effeets in Magnetic Resonance: Widths and
Amplitudes for Lorentzian and Gaussian Lines, 'r
J. App. Phys. 35, I2L7 (1964).

'rProton Magnetic Resonance Studies of Compounds with
the Structure (CH3)4X, " in Liquids: Structure, Properties,
Solid Interactions editor, Elsevier Publishing Co.,
Amsterdam 1 965

T. J. Hughel,
p. 21.9 

"

ttMeasurement of Brittleness Temperature of Neoprene by proton
Magnetic Resonance - The Effect of Plasticizers, " J. App.
Polymer Sci. 9, 1553 (1965).

"Proton Magnetic Resonance studies of solid retramethyl silicon,
Germanium, Tin, and Lead, " J, Chem. phys. 44 4229 (196b).

rrComment on the Letter "Measurement of Moleculqr Rotation by
N14 Nuclear Quadrupole Resonance Relaxation Times, "
J. Chem. Phys. 42, 3341 (1965).

GENERAL MOTORA

r2 MILE AND lllOT'ND BOä'DE

TECgNI(]ÄL CENTER

waRRtN, ltrrcgrclAN {aoeo
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Dr. B. L. Shapiro
page two
July 30, 1965

GWS:ms

Encl

ttNuclear Spin-Spin Coupling of the Tlpe Jx_c_H, "
J. Chem. Phys. 42, 435 (1965). Jr v I

ilNuclear Spin-Spin Coupling, H;rperfine Coupling, and
Effective Nucleär Charge for Outer s-Electroos, t'

General Motors Research llublication GMR-444,
October 24, 1964.

Yours very truly,

George W. Smith
Physics Department

(
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A CONVENIENT POVTER SCIURCE FOR THE VARTAN G-I4 EVENT MARKER

Research Laboratories,
B" V{" Joseph

General llotors Corporat,ion, Warren, Mich.

Varian Associates sell an Event Marker Kit, as an accessoryfox their G-14 recorder. The marker can be obtained with avariety of actuating voltages from 6v d"c. to ll_5v a"c. rn al1cases the marker requires an external power source for actuation.
rn many cases the r15v a.c" moder is the most convenient:

no external batteries or transformers are required, only a rinecord and switch. However, we have recently developed a modifi-cation which is even more convenient and häs the aäaed ad.vant,agesof safety and neat installation
The modification consj-sts of a capacitor-discharge system

to actuate a 6v d.c. marker. The capacitor charging cunränt isobtained from the power transformer r-101 in the reöorder. Thesimple circuit is shown below.
T tot t0K pl

+ 5wr
,1,

lN9l

15 V rt5
w

sAAf
50v (, V d,C,

rnq f kef

The diode, resistor and electrolytic capacit,or are mounted.
on a small piece of phenoric circuit board. The board in turn
is'mounted with a single serew to one of the tapped posts on theside prate of the recorder" Each side of the reöordär has two
spare posts, and there is more than enough room to mount two
circuit boards when two markers are installed.

Jt is an Amphenol 80-PC2F two-pin receptacle which is
mounteöl in a 5/8 inch hole about 2 inches toward the rear from,
and on the same side as the chart rolI-out knob. p1 is an
Amphenor 80-Mc2M two-pin plug with a convenient tenfth of cable
to the push-button switch swl. we can use either hand or foot
switches as expediency dictaEes. again, there is more than
enough room to mount a pair of receptables on either or both
sides of the recorder when two markers are installed.

One stight disad.vantage is that marks cannot be placed on
the chart at extremely short time intervals. Due to the L/2
second time constant of the charging circuj-t, it is necessary
to wait at least 3 seconds between marks" This shoutd not cäuse
any difficulty in most operations, but if it does, the 10K

b
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resistor can be changed to 5K with an attendant hal-ving of the
timä constant. Irle dö not advise decreasing the capacitance
since the energy stored in the 50UF capacit'or is about the
minimum for sat-isfactory operation of the marker.

lrle made a number of checks with various input signals and
recorder sensitivities as high as I mill-ivolt full scale and
detected no interaction or interference between marker and
signal. With SVtl closed, the constant current is only 2.5
mirriamps. This-added drain on T101 is insignificant.

2
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DueuEsNE LtNtv€Rstry
PI"rSBuRGH, PEh,NgYr.vAN!A

tü&tc

.[ug. ]2, 1965

Profcssor B.L.Shapiro
Departnent of Chcutstry
flllnols Institute of Teehnology
Chlcago, Illinois 606j,6

Dear Professor Shapiro:

slnce dinonyl naphtharene surfonie acid (HD)
ls an ereeLrent exüractanü of netal ions into ccl4r
iü was consid,ered of interest üo devise an NME

nethod to deternLne it,s aggregatioa number, xr
With thls obJectlve, we have meas'red, the $03H
proton slgnal of 0.1 F HD in anhydrous ccl4r in the
absence and presence of varLous concentratl.ons of
dtnethylforna.ntde (DIqf )o and the frequencies are
given lelow:

Table f
concn. of DMF d, pp'. dorrnfrerd fron tluls
d, t{ -r3.5o L.jo i5o 610
0.00 LZ"t+? LZ.2? II.6? Lg.3Z
3.oo g.ga g.60 g"go 9.52
6.b5 g.t+z g.ej g. j3 g.t*o

10.07 g.96 9.65 9.4? 9.33
Sinee the inlttal concentratlon of DMF, d, ts

auch greater than that of HD (b - CI.l F), re need
conslder only the reactton

(HD)x + rDMF c aHiloptt{f (1}
ff f ls the equllibrlul concentratlon ln foraaLtüq of
uncorplered HDr then the equtllbrf.un consüaaü would
be glven by 

r

f,r (b-flr (zl
ß /xl (d-u+s 1x

The observed so3H proton frequeacy nat be taken to bc
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thc rolghtrd av*ago of, tbc chrrect.rLttLc frtqu.aclor of,

tho uncorplcrcd aad ccpbrcd HD, ü" end d ot
rcrpcctlvclfr ro thrt

Jocs'€rlt* L# rlc (3)

t'bc valuc sf t- la üho frequcney of S03E ln tbc abaoaec

of Dldl. thc vahio of dr, 8.33 FF., ia obtelnod by
plotting d ve. d et thc varlour ücrpcraturcr end
e:trepolattng to d . o . thc valuo of f 1r obtalncd by
rcmrerulEg eq. (l l to givr

f r dnrr- r?c (e)

(1, -üolA

In ordcr to dcterrtnc übc agtregatto!
nurbcr, r, trlal veluca of r fror I.O throwh l.O la
lncrrrcntr of O.I, rcrc cubgtlüuüed lnto cq. Q, and

thc corrcspondlng val.ucs of ß eorputcd. A portloa sf
thc corputcd rosuLta for 35o arc chsra ta leblc ff.
ft tc tcc! that tbc value of : rhlch ylcldc a conrtant
value of f, 1g r - 2.0. For r< 2.0, thc corputed valuu
of f, lncreecc roaotonlcally nhon b lnercaecr fror 3.00
to 10.0? Hi rhcroea fe r > 2.O, thc colputed val.ucs
of K dccroerc rhcn b laereaaos ln thc tarc Plßglo

Tab1c If
Conpntcd Valucs of f, aü Varlour Alsurcd Yeluor
of r, 3ro (cq. 2l

10.oru
o.511
.Lr2
.ü,o2
.066

r-1.6
r.g
2.O
2.L
2.,

b . 3.OG{
o.g5
.L23
.ogtr
.06Ü

L.g, r 10-3

6.ltt
00++o

.1lg

.102

.a6?
l.56rl'0-3 1.2I r 1O-3
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At 35o thcrcforo, I{D la CCtr 4 tE a dLrcr. tbla rsau.It
agrses rtth the value x : p.0 obüatned by tltüJ"e
and Singleterrly (J.phys.Ghen. bß,3[53 (196&) l for
HD tn benzene at 35o, uslng a vapor pressure nothodn

The values of r Ln (t{D}x aü -13.5orl.5o,
35o and 6Io, obtalned by ühe prosent !{lrlR, nnothod, aro
3.21 2.8, 2.0 end l.&r nespaetlvely. A ploü of X vs,
to ytelds a stralght llne. Ä eLnple llnear
erürapol"atlon of the plot g;lvea I - I et ?8o. fhe
frequency daüa tn fable I, extrapolated to ?8o,
ytelds i U* 8.2? ppn., rhered* fs the characüerlstie
frequency of, nononerte lID.

Shen no DMF is presenü, ths frequenct
of the SO3II stgnal at 3!o renaias eonstant at lL.6?
ppr., in the range of HD - 0.05 to 0.4j F Ln C0LA.
Thts Esans tbat x ls constant La ühl"s concentratton
lengco Kaufaan and Slngleterry (J.Cotlold Set. !1Q,
L39 o955)) have estlnaüed the crttlcal nange for
ntcelre fomaülon of dlnonyl naphüharene su-lfonatee
at 1o-6 üo 10-? F, and thaü tbe aggregatlon nunber,
fron yapor pressnre Eeasurseents, ts lndopendent
of concentraül.on. Our Nlt[R result therefore ts ln
agreeaenü vlth these flndlngo.

ft 111,1 be notcd frcn Table I thaü
ln the absence of IMF, d decreases by A"L5 ppü. r ln the
teaperature ranga -L3.5 to 610. In ths sane toaperaüura
renge, as thc conceatratlon of, Dtr[F lnereases, ühe
dscrease lnd becones *qnalLgr. ThLs Ls caaily aeeorrnscd
for, becauee Ln the abEenee of DIIF, ae tcapcraüuro
lncrcases, oaly the rEacülon (HD)tr - I IID oecurs;
nbercaa ln ühe prcseace of D!tF, Gg. (1) nepds ts ba
consl.dered. The releüfve veluea of /x, dc **U Jn
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account fsr tbe ürend of frcqusaelQs Llgted tn ?able

I ntcclY.
Thls rcscarch ÜaE cerrl'ed ouü ln the

laboratorlf of Profecsor ilornan 0' tt" at Duquosne

UnlversltY.

SlnccrclY Jrourtt

t') Jt"ltb*t J' ß^'^futu
I

üIlllan J. Busl'er

I B""".rch Asslstant üo Brother Edrard Doody on en

ACS PetroLern Bescarch Foundatlon grant rlth
chrlstlan Brothcrs college at MolphlrrTenn.
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Department of
CtIrursrny

TEXAS AßüM U]cII IF1,S|ITI ).
COLLEGE OF AFITS AND SCIENCES

COLLECE STATION, TEXAS

August 12, 1965

Dr. Bernard L. Shaplro
Department of Chernlstry
Illinois Institute of Technology
Chicago, I1llnols 60616

Dear Barry:

Short Tltler variable Ternperature of rsobutyl vinyl Ether and cornputer
Prograrn

Recently, we began NMR and far infrared. stud,ies on a nnrnber of
ethers and esters. Enclosed are sorne prelimi:eary ternperature studies
of lsobutyl vinyl ether, taken on our varlan A-60. Glearly, multiplet
B arlses from the geminal vinyl protons. As the temperature d.ecreages,
it can be seen that distlnct changes occur in the gtructure of tJre B multi-plet. Refined rneasurements on thls and related. vi:ryl ethers are now in
progress and will be reported ln the near future.

The NMR cornputer prograrr of Stanley, Marquard.t and Ferguson(1' e)

has been converted from lts orlgfural language of IBM 7O4O Fortran fV to
that of IBM ?094 Fortra:r IV for use at our corrputatlonal facillties,

(I) R. M. Stanleyr D. W. Marquardt, R, C. tr'erguson, ,,A.nalystg o{ NMR
Spectrart, (I3M Share Llbrary, Dlstrlbution No. 3f 65).

(Zl R.C. tr'erguson, D. l[, Marquardt, :I. Chery'::Ebls. , 4L (71, ZOgT-gs
(Le64l.

Slncerely yours,

T. Altpeter

JCP

A. D. H. C!.ague A. Dantl
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Texas A&M University
Department of Chernistry
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Dr. W. Brüge1 i.Fa. "

Badische Anilin- & Soda-Fabrik AG " Ludwlgoha'hen arn Rheln
Haup t laborat or ium

Luftpost

Dr. B. L. Strapiro

DeparLrnent of ClieiillstrY
Iliinois Institute of
Technology

Ciricaeo. Illinois 6O6t6

USA

lhre Zelchen lhre Nachrlcht vom Unsere Zelchen Fernepredror-Durchwahl.. /^
Dr . .Bru,/ t.'a. (m zr) 600 . . .

Tslex

484.

6? Ludwigehafen

21" Ju"l--L t965

Batrerf l'li broP:en -' hvclr o;leIl- c ou olinq in en-ami'ilonir.till con.ipoun ds;

"ccmp ensatedtt NIUIR- s pec tra

Seirr geehrter Herr Dr. ShaPiro!

ZufäLLig iiatte ich ,/or kurzem Neurin}-,romicl (Trirnetirylvinyl-
arnmoniuäbrolliid) ru untersuchen. Iclr erwar"ue'ue'ti,lch1;s Reson-
deres, Sondern z.B. das üblicfie Vinylgrr-lppellspe]cLrum miigli-
cirerr,veise niit einer sctx^rachen Aufspaltung der bezü;;11cii des
Siickstoffs p-ständigen Protonen gernäiJ der iil ArirfilortJ.i;m-A1kyt*
Verbind.ungen beobachleten Kopplurr[ Zvriscireu^N ]19,.F -ständ1-
6err cH-crüppen-(eui,l,ocx ü.^.t i"Cttätn.Plrys , &, .2?1?': r95t)"
Überraschenderweise war clas 6O tvlHz--Spektruin viel linienrei..
cher, und clj-e lreobaciiteten Aufspalbungen vraren viel 3r'öiier
als erwartet. Insbesonclere zeig'ce aucii das Signal cler zum

St,,.,icstoff C-sbändigen Methingruppe eine A*fspalbttng durclt
Kupptung r1|i N" Zur Sicherung des Befundes bat ich Flerrn
i-tr'.-t.tetära, ltesearch Laboratöry, Varian AG, Zür"ir:hr. um ein
IOO l"'lllz-Sp""tt"*,-it"füt irier iiärzlich gedankt sei (s' Abb" )"
D1e genauä Analyse des Spektru;r-is lj-eferte folgende 1''ieyte Oer
ili"iR--Paramef er:

tn/
/
\

tt
1l

{"
€n
t^

H
= 2.228 ppm;

: 2")+)17 ppm;

= 3. tB9 ppm;

,T - . .' ll .Otr IIz;-AhCLlJ

.F - B.\t] r|z;
elc

J, =14,8.1 !I::r;DC

c
C:C

(ctt Iln

I
aI
z
o

l.Io,rif = ,s,-jr Hz; ltir,uf = z,J2- L|-zi lJ*,r.{f == },52 Hz.
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Dr. B.L, Shapiro
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f,-Werte sind, atlf das nlcht aufgespal.ben* Meth.yJ.signa1
ogen und wat':hsen nach kleirierein Fel.d.

Kopplung zwisehen N und o( -ständigen' CH-Gnrppen wtmd.e, So-
vlel ich weiß, blsher nur Lm tr'alle der fson.itri.le heobacS:tet'
(IfiJNTz u"ä" J.chem"lhyF. 15, 1537, i96i). Der rn"ltgebtti-Ll,.e su*
ftrnd dtlrfte der ersüe Fa}l- bei einer anderen Konstltution s*ltt"
Bernertrcenewerb ist d,abel auch dle Oröfie der Kopplungskq:nstante
zrr dem beztlgllch des Stlckstoffs trans-ständigen Pnoton uncl
dle Größe där gemlnalen Kopplung ln der VinylgruFP€" Über rlle
Gründ.e fi.ir d.ie $tj.ekstoff-Wassersboff*Kopplurrg tn Amntoul.unt'ver-
blndungen und Isonitrilen isb in den ziti.erten Jlr-beiLen e.i.ri,i.-
ges geöagb. Bei dern trier rnitgebeilteu FaIL spieJ.l" f't"lr d:Lt
Größe dei Kopplungsltonsbanten offenbar der ung,+.säbti"g:t;e üiu*^
rakber des Sticlcstoffliganüen eit:e entscheidende Fto}"1"e, -
Selt eln paar Wochen v'erfiigt das NMR*Ie.bor der BASF auclt
über elne'ttpA?n (ttme averäglng compuber C 1024 von.Var':lai:)"
Damlt haben wlr nLcht nur die Mögllchkeltr. tösungen mit .sehr
gerlpger Konzentration der'ln|enesslerrenden Substan',r. zu mes*
',Een, äondern auch so ebiryas tiie ttkompensie-rte Nl4R*Speletrentt
(tfoirpensatj"on im Slnne der optlsehen Zwelsbrahlspekbroskopiei
herzüstellen, e1n Venfahrren dae wlr im Bereleh der IR-Spektrü-'
skople häuflg anwenden und blsher fitr die NMR-Spektroskople
setrr vermlßt-hakinq Dazu spetchern wlr zirnächst das Spektrüm
elner lösrrng auf Steltrung naddtt ln der OAlf und dann ln dern-
selben ProbenrÜbrehen und unter ilelnlicher Elnhal'uung der
BedlngUngen das $pektrum des Lösungsmittel,s auf Sbeltupgnsubttl Sö gelingt- ös meist recht einfach, die $ubstanrlinl.en
i.lberldgernden L8sungsmittelltnlen aus dem Endspektrum zu ent-
fernen. Dleses Verfahren schelnt mlr wlchtl"6o einnial im llln*
bl1ck auf ELnsllarung der teuefen deuterierten' Lösungsmlttel,
zum anderen aber vor allem lm Hinbllek auf d.ie Reinheltsa$-
i"rdärurreen, Atä ah das tiisungsnilbtel Lu stellen Flqd. Bls-
her brauöntä man al.oh danrn nicht $6tTl' zu lriknmern.n. JaEzi.,*F*u
mit'de3 Y,erftlgbarkeft der CHlr lrarrr bei der. Ünüersuehung von
Lösplgän n1t'ö, I S oder wenlgär cter lnt'eressi"erenden lubslartz
Oie Reinrielüsfordärung entseiretrJend werden. Fllen irllrt t-iLr:

Iiompensation der eüwalgen Verunrelnigringsbanelen häuflg .scilfie :-'
l.er und etrnfacher welter al.s el-ne zeltraubeade und teuere fix*
tremrelnlgung der LösrrngsmJ"ttel * vor&usgeseüzt natllrllch,

-;.r:i::
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dail ein sr: tetrerer Appapat wie C 1024 vorhanden ist. Ictr
glaube rnib cler Ansicht nlcht fehlzugekren, dai3 dleses Kom-
pensationsverfahren be1 zunehmend.er Erfahrung mit der CAT
in manchen Fätlen Möglichkeiten eröffnet, die uns bisher
verschlossen sind.

Mlt fneundllchen Grüßen

Ihr

( Dr.w . Brüger )
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3 August 1965

Professor B" L" Shapiro
Departrnent of Chernistry
Illinois Institute of Chernistry
Technology Center
Chicago, Illinois

Re: SPECTRA OF CYANINE DYES-EVIDENCE FOR A
DYNAMIC EQUILIBRIUM

Dear Barry:

For sorne tirne we have been exarnining the spectra of cyanine dyes
such as |z-bis(3-ethyl thiazolinyi)] trirnethine cyanine iodi<le,

H"

H"

s
I
c+
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I
C C

H\

c
I
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//
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I
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We have had difficulty in obtaining sufficiently concentrated solutions and
finallyused as solvent a fLf.ty percent rnixture of chloroforrn and tetrafluro-
dichloroacetone-fleuterate [ (Cf" CIlz/CO. 2.5 DzO7. At d.ye concentrations,
(Z0Orng of dye per rnillirneter of solvent) in which we could obtain reason-
able spectra, we were not able to observe and identify the bridge protons.
Roy Johnson ran the trirnethine for us in a rnixed solvent at.2 and.20rng per
liter, at 100Mc and withfCL0Z4 f.or 100 traces. We failed to observe the
bridge protons. We finally decided to try a run in pure chloroforrn at 0. lrng
of dye per rnl. , it was run with the C L0z4 for BZ0 scans. The expected
bridge proton spectra appeared at 614 c. p. s. and ?48 c. p. s. , apparently in
the rnixed solvent at the higher concentrations (we couklnrt use chloroform
alone for the higher concentrations) a dynarnic rrronorner*clirner equilibria
exists or the dye and solvent form a cornplex in a dynarnic equilibria which
washes out the bridge proton spectra. In support of thisridea we found that
for Z-rnethyl thiazoline ethiodide in chloroforrn, the TMS-chloroforrn separa-
tion of 433 c. p. s. in pure solvent changed to 48I.6 c. p. s. when the quaternary
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Evidence for a Dynarnic Equilibriurn

salt was dissolved in the chloroforrn; apparently the quaternary salt and
chloroforrn interact quite strongly.

Within a vinylogous group of dyes the fine and hyperfine structure dis-
appears as we go frorn the rnonorrrethine to the'pentarnethine. As the hetero-
cyclic nucleus is varied, the observable hyperfine structure varies. Even
the CHs and CFIB groups of the N-ethyl group smear out" It has been known
that the dyes either polyrnerize or forrn coorclinated structures in water and

when adsorbed on silver brornide. It now appears that the cyanines tend to
polyrneri ze in other solvents as well as water

The data on the chernical shifts and coupling constants of the thiazolinyl
dyes in Tabte I and Table II were obtained by Asa Leifer before he left. The'

quaternization of 2-rnethyl thiazoline caused the Z*rnet1nyl group to exhibit a
greater chernical shift and changed the ring ArB, group coupling constant to a
Iower value. However, for the dyes, surprisingly, the chernieal shifts of the

CFI2 and CFI group of the ethyl group attached to the nitrogen and for the ring
L"Bz group do not vary significantly frorn dye to dye.

There is, as was expected, a difference between the chernical shift
for the quaternary salt cFI" and cF[ group of the nitrogen ethyl group and the

dyes; however, there was no observable difference in thö coupling constants.
On the other hand the coupling constant for the ring A"B, group is quite
different for the quaternary salt and the dyes. See Table II" The chernical
shift of the A"Bn groups was rnuch larger for the quaternary salt than for the

dyes. However,1h.t" was no discernible trend within the vinylogous series
of dyes.

Unfortunatelv the data for other series of dyes than the thiazolinyl
were even rnore difficult to interpret. We will have to rnodify our DP60 for
proton stabifization and obtain a CL0Z4 to continue the dye investigations.

s/, /4/4



TABLE I

CHEMICAL SHIFTS AND COUPLING CONSTANTS OF THIAZOLINYL DYES

@u)
I\n
o\

Z-Methyl CFL of ethyl group
öJ

c.p.s. c.p

88.1

CHn of. ethyl group
öJ

c.P.s. c.p.s

238.2 7.4

beJ

I

D

B Group
ö

cps.

t94.6
232. Z

202.8
199.8
20r.6
199.8
z0z. z
r99. Z

üt
cps.

5t. z
51. 0

39. L

45. L

37 .7
43" 4
45
43.0

J"t
cPs.

8. 35
8.9

(J/öLb

0. 16
0. 19

2-Methyl thiazoline
2-Methyl thiazoline ethiodide
Z -bis (3 - ethyl thiazolinyl)

z.3 cyanine iodide
IMonornethine

$Trirnethinec7-Methvl trirnethine
E
oPentarnethine
o
,-8 -brornopentarnethine
iFleptarnethine
=
=

lZ -Vt"tttyl thiazoline
lZ -U"tf,yl thiazoline ethiodide
jZ -bis (3 -ethyl thiazolinyl)
I cyanine iod"ide
Irt orrorrr"thine
trirnethine

7 -rnethyl -trirnethine
Pentarnethine
8 .brornopentarnethine
heptarnethine

tzr. z
r68. 4

6

7.4

zL4. ?,

2L4.3
214.3
zL4. ?.

2L4.6
214.2

TARLE II
CHEMICAL SHIFTS AND COUPLING CONSTANTS FOR. RING GROTTP

77.4
76.4
78,4
76. 9
BO. Z

76.3

7.4
7.4
7.2
7,1
7

7.3

7.4
7.4
7.2
7.1
7

7.3

F
UI

=c!
z

<
E.
IJ

A Group
ö

cps."

245.8
283. Z

241.8
244.8
239.3
243.0
247. Z

241.8

7.4
7.6
t. t
7.5
7

7.3

0. l9
0.17
0.20
0. 17
0. 16
0. L7
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HARVARD UNIVERSITY
DEPARTMENT OF CFIEMISTRY

n Oxlord S*cct

C am btid gc a8, M assrehuscas, U S,A.

August, L3, L965
,, l

Profcssor B. L. ShaPlro

Depertrcnt, of CherictrY

Illtnois fnstltute of Tccllnolory

Technology Center , Chicago, fllinois 60616

Re: Position ltTanted

Dcar Professor ShaPiro

As the delivery of the ncr N.M.R. specl,roaeter to ry Pragua

Ieboratory is delalrcd and as ry postdoctoral ycer here at Haryard rvill
finish in Febnlrry L?5( e I would likc to join an N. M. R. group for
gorc f,ilc.

f ar wondcrlng rrhether there cxlsts sueh a group rrtth e vacency ?

Sincoroly Jrourst)//
lrr t lrit tn r, (

t .' J.n Sclrrarl
l'-t"

p.S. I ar interestcC ninly in high-rcsrlution N.M.R. tork and spelt

about three. ypers doing applied N.M.R. on organlsllicon conpounds

rEt-icir leant especially trouble-shooying on a serl-hone-rade instrulent.
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MICHIGAN STÄTE UNMRSITY EAsr r-,rNsrNG

COIIAGB OP NATT'RAL SCIaNCB . DBPARTMENT OF CHAMISTRY

August 19, 1965

Prof. Banrv Shapino
Depantrnent of Chemistny
Illinois Institute of Technology
Chicas'o, Illinois

Dean Barnv:

Sevenal years ago Nanasimhan ancl Rogens (J. Chem. Phys., 34, 1049 (lgOI);
J. An. Chem. Soc"e g, 34, 5983 (1960))reponted inter"nal Eernical shifts
and spin couBlinq cönstants fon a series of compounds of type l'1(C2H5)n,
whene l't = Hg, G€, Sn, Pb, Zn, etc. The internal chemical shifts wene
shown to fit a modified Dailev-Shooleny relationship between ö and the
electr"onerativity of l'!; howeven, they wene detenmined using pune liquids
and the ouestion has always remained whethen val-ues obtained at infinite
dilution in an i.nent solvent might diffen in an impontant way.

l'Ie have now measuned the Nl,fR panameters fon a senies of these onganometat.tic
conpounds at infinite dilution in canbon tetrachlonide solution. The values
do not diffen fnom those reponted pneviously bv mone than about 6%. Since
electnonegativity values fon the metals ane uncertain by mone than this the
new <lata do not alten the previous concl-usions.

c"-, (. 2-t
x

'I,tre should also point out an enror in the values of Jgg, - Sn neponted pre- , , -vigusty fJ. Chem. Phys. 34,1049 (196I)1. These shoulä have been JeHo - Snrr/-
50.8sps and Jgp2 - 3tr119E 52.2sps (rathen than 30.8 and 32.2 cps). Rlose
[Ann.'Phys. 8. Zzo (f961) i 2, 26i (fgoz).1 tras neponted coupling constants
in good agneenent with the above values

Yours sincerely )

a(

l) r r-lt tc Y t^. /-c'/"7
Rov L.

nh

FoLey/7f7ft''



"The Signs of the Side-chain Coupllngs in Methylthiophenes
as Detemined by Mu.1tiple Resonance Techniques"

B. Gestblom and. B. I.{athiasson
Acta Chem. Scmd. 18, r9A5 096\)

"Preparation and Dehydration of 9-Benzyl-9-hydroxy-9, I0-
dihydroanthraeene"

K, G. Fllnn and G. Bergson
Ac-ua ch.en. Scmd. 18, 2oa2 (L96\)

"Tautonerism in Isotopically Substituted Indenes"
G. Bergson
Acra chm. scand.. !Q, 2003 (1964)

'lAlgal Cuotenoids. W. On the Structue of Fucoxanthin"
Ärne Jensen
Acta chem. Scand. 18, 2oo5 (1964)

"Resource l,etter NIVR-EPR-I on Nuclear l'{agnetic Resorunce and
lie ctron Peanagnetr: c Resonance "

Ir. !. {v4vlrb

An" i. Phys. T, 7r (\965)

"Ztr Cheüie des Benzolglyko:-s, XII. Synthese von Desoxy-
Inosmtnen

14. ile.kajinar A. Hasegawa wd I. W. l,ichtenthaler
Ann. Ch3n. 680, 21 (196\)

"i{}?aconitin ( Desoxlmesaconit in) und Desoxyaconitin"
Y. Tsuda, O. Aclünatovicz Jr. md 1,. Marion
-Ann. chem. 680, BB (1964)

"Dipohomente und Magnetische Protcnetregonaz von

Benzold.erivaten[
H. Goetzr I. Nerde1 md K. Rehse

Am. der ctren. 68t, I (1965)

"zu Bildungsveise von cis r trans r trans -C,'ciodcde catrlen- ( f . 5. 9 )

Mittels Titanhalti ger Ziegler-Ka-ualysa;r:en"
H. Weber, W. Ring, U. Hochnuth und W. Iranke
Am. der chem. 681, 1o (1965)

"orgmische fLuorvebind.ungen, VIII.
Neuer tr'luor-Vitanin-A-Säweester"

H. Machleidt md G. Strehlke
Am, der chen. @!r 2! (1965)

Synthesen und Reaktionen

"Über Neul Hexahydrochinolineil
H. Reinshagen
Ann. der ctrem. 68I, g+ (1965)

"Die Absoluie Konf i gwation Des Tetrmethyl- ( -- ) -
Isocatächylchlorids"

K. Weinges und E, Paulus
Am. der chen, 681, 15It (1965)

"Catechin-Resor cin-Kondensate"
K, Weinges und F. Toribio
Am. der chen. 68I, ßr (1965)

"Unesterungsreaktionen an Pcdophyllun-Lignanen"
J. Fenz. M. KLhn und A. Warbburg
Am. der chem. 681, 2oT Q965)

"KIeine Kohlenstoff-Ringe, VIII. Valenzisonerisierung von
cis- und trans-2-Vinyl-Cyclopropyllsocyanat"

E. Vogel, R. Erbr G. Lery und A. A. Bothner-By
tum. chen. 682, t (1965)

"Lrber Alkaloide, V. Inhaltsstoff e von Lespedeza.!i99}f.
var. japonica, I' über Lespedmin, ein Neues Atkaloid'l

H. Morinoto und H. oshio
Am. chem. (ß2, 2I2 (L965)

"Hg-IH Spin-Spin coupling in V1nyl €nd Ebhynyl Mercuials"
P. R. Welfs and W. Kltching
Aust. J. chem. lfr 1204 (1964)

"Di.medone ( 5, 5-Dimethylcycloheene-1, 3-Dione ) As a protecting
Agent for Amino Groups in Peptide Synthesis"

B. Halperin and L. B. Jmes
Aust. J. Chem. 17,-1282 (1964)

"Nuclear llagnetic Resonance Spectra of Angelicin and Refated
Conpomd.s"

T. J. Batterhm and J. A. Lmberton
Aust. J. chem. 17, l3a5 Q96\)

I'The Identification of Trare-)+-Ketohex-2-Xm1 by its Proiron
Magnetic Resonance Spectrm"

A. R. Gilby and D. l'. Llaterhouse
Aust. J. Chem. 1?, 1311 (1964)

"Organoalwiniw Compounds. VIII' The Reactions of organo-

aiminim Eydrides uith Phenylacetylene"

Australian J. chem. i8, 14 (1965)

I'FestucineJ an Alkaloid fron fall Fescre (Festlca Arundinacea

Scnreb.): chenistry of the lunctional Groups"

S. G. Yailes anC H. L. TookeY
Austrarian J. chen. L8' fi (196r)

"The Synthesis of ,ISrAmulene Trisulphide"
G. M. Badger, i. A. Elix and G. E. Levis
Australian J. chem. &) Ta (L965)

"Flavan Derivatives, XII. Conversion of Flavan-314-cis-
Diols into trans-Diacetoxy-2, l- cis -Fiavans "

.1. W. Ctar'.tr-1,68!-and L. R. Wil}ians
Australian J. chem. LB' 9a (L965)

"studies in Aerial oxidatlon : Salis of Methylbenzoic Acids"

J. W. Milne, J. S. Shamon, and S. Sternhell
Australian J. Chem. & L39 0965)

"Organophosphorus Compounds. w. The Reaction of A1k-I-ynes
dtn ino"pttotts Pentachtoride, and a I{ew Route to AIia-lr2-
Diene s "

A. Meisters and J. M. Smn
Australian J. chem. fB, 155 Q96r)

''Organophosphorus Compounds. VI. The "Abnormai" l4ichaelis-
' Becker Reaction. Diethyl 1-Phenylepoxyethylphosphonate

and Diethyt l-Phenytvinyl. Phosphate from Diethyl- Phosphomte

and PhenacYl- Chloride"
A. Meisters and J. M. Svan
Australian J. chen. 18. 168 (1955)

"chtracterizati.on of Bls r chf ori dodi ( cyclopentadienyl ) z irconiwl
Oxide, a Conpound Containing L:he ZT-A-Z( Lirkage"

A. F. Reid. J. S. Shamon, J. M. Swm md P. C' Wailes
Austra.Lian J. Cher. 18, IT 0965)

"Phemnthridines. r\/. Pschorl Reactions uith Sutphonmides
Derived f rm N-o-A,ainobenzylaniline : Synthesis of l+-Bromo-

phemnthridln; and Fomation of 6-Phenyl-7H-Dibenzotd,f I -
rl-, 2r -ThiazePine- 5-Dioxide"

J. L. Huppatz md W. H. F' Sasse
Austra^Iiän J. chen. r8-, 2a6 (t96r)

'roolowing Matters or' Australlan Plants. XII. Quinones
fron Dianella Revol-uta and Strcmdra Grandis"

R. G. Cooke and ]-. G. Spdrow
Australi.an J. chem. ltl 2r8 (1965)



uNature of the Cofactor for the Acid Lipase of Ricinus comunis,,R. L. ory, R. H. Barker, and c. J. loud-ieau
Biochen. 3, 2oI3 (1964)

"ltude de la rdaction de prins. 6bude descriptive d.es systbnes-fomol-butbne-1, 
fomol-butEnes-2 et fomol--butadibne"

M. Heflin, M. David.son, D, Lmbroso, p. Giu1iai ei F.
Coussenant
8tr11. Soc. Chin. France 297)t (A96L,)

"Rdactivitd drmino-alcools en sdrie d.dcalinique et stdrotde"
S. Labadw, P. Potin, F. I,tinternj_tz et R. Wylde
BuIl. Soe. Chin. I'rance tII (1965)

"Sone kinciples in the Proton Magnetic Resonance Spectra
of a Nmber of Gemmiw Compounds"

A, N. Egorochkin, M. L. Khidekelr, V. A. Ponomafenko,
G. Ya. Zueva md G. A, Razuvaev

B;-I. Acad. Sci, USSR Di.v, Chen. Sci. (English Trilsl.)
3\7 (1964)

"Stejrof,les ha.l ooä.e5 et insatwds en 3. I. --Prdptration en
sdrie )x ptr extension de Ia rdaction de Vilsmeier-Hmck"

J. Schflittr J, i. Pmouse, A. Eallot, P.-J. Cornu, H. Plughet
e'u F, Comoy.
Bul-l Soc. chim, France 2753 Q96)+)

"Prdpaation et structure des cortlsones et hydrocortisones
Itdtnytdes en l"

D. ller+,ln et J. Perromet
Brüj.. Soc. chin. France 2782 (\96\)

"Le longifolbne. IX. - D6shydrogenation de ddrivds bicycliques
du tongifotbne"

S. lvluavalli et G. Ourisson
Bq1l. Soc. Chin. France 2822 (L96\)

"Ddrirds pentacycliques cle stdroldes (t). Prdpaation d'dnones
öt dö didnones"

J.-C. Bloch et G. ourisson
Bul-L. Soc. chin. France 301r (1964)

"Ihe Absolute ConJ'iguation of o-Hydroxy-F-carboxyisocaproic
Acid (l-tsopropyhalic Acid), md Intemediate in Leucine
Bios)mthesis"

J. M. Calvor C. l'{" Stevens, M. c. Kalyanpu, and H. I. Iinbüger
Blochen, 3, 202i+ (1964)

"Prdptration et dtude spectroscopique des ininoesters
allphataques. _L_L'

P. ReymLd er R. C. MoreaL
BuU. Soc. Chim. France 2997 Q96\)

"Action des Magndsiens Vinyliques sff'1es Esters o-!thyl-
,iniques. Obten-ulon de Cdtones o, |'-ethyldniques"

0. l,wbroso et P. Maitte
Bull. Soc. chin, France 3L5 Q955)

"Orientatlons << nomal-es>> et << anomaies22 dms les rdactions
d.e substitution des benzdnes 112,3-trisubstitues. I.
L' acdtylation de 1t Hemimeliitdne"

N. P. Buu-HoiJ P. Jacquj.gnon et 0. Roussel
Bu1I. Soc. chim. France 322 (\965)

"spectres de Rdsonance i{agndtique Nucldaire de quelques Nitro-
Arytmlnes (ttiote ae Laboratoire)"

J.-P. Morizur et R. Petil:
Bull, Soc. Chin. france ?+6 (f955)

"Rdsonance Magn6tique Nucldaire de Ddriveis Cellulosiques"
D. Gagnaire et M. Vincend.on
Bu,ll. soc. chim. Frmce \72 (L965)

"itudes St6reochimiques en S6rie T6trahydrofuramique. V.

Configuation de D6rivds Slrn6trlques Disubstituds du

Dihydrofurmne et du Tdtrahydrofuranne"
D. Gagnaire et P. Monzeglio
Bult. Soc. chin. Frmce \7)+ Q965)

"fuoxydation Sdlectlve du Manool"
M. Mousseron-Cänet et J.-C. Mani
Bu1l. Soc. chin, Frmce \81 (1965)

"ipoxydalions S6lectives dans Ia Sdrie du N6rolidol"
M. Mousseron-Canet et J.-C. Mani
g"ri. so". chim. France ItB4 (1965)

"Sur une Nouve}le M6thode de Prdparation de la Coddinone ä
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Inore. chem. t+, t98 (L965)
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J. T. Spence and J. Y. Lee
Inors. chem. \' 385 G96r)

"Subsi:itution Pattern in Phenox)?hosphonitrilates"
C. T. Ford, F' E. Dickson and I' f' Bezman

fnorg. Chen' +' 4L9 \Lvo>)

"Prepuation and Properties of Tetral<is (trifluorophosphine )

palladiw(o)"
c. F. Svalios and E. E. Flagg
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