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INSTITUT FUR PHYSIKALISCHE CHEMIE DER

TECHNISCHEN HOCHSCHULE STUTTGART r tiermany

. Dr. llerbert DreeskamP

7 STUTTGART N
Wlederholdstraße l5
Telefon 2997tXlgl

15 l,{arch , 1968
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ie positive in l'ieOC, I'ler0' CU ancl lr{e SOhte () 2

Dear BarrY:
rtecently we have been using the General rladio l164a7C frequency

synthesizer together rvith our Varian DA-60 for heteronuclear

tict<Iing experiments and are rluite satisfied wlth its perfor-

mance . The experimental hook-up i s quite s imple : \f e tooli the

j \ft12, 2 Volt of the fixed frequency output, limited this by

ttiode clamping to 7o',,o ind coupled this directly to the grid of

the f ir"st stagc of the lJ.\-b0. This is as expectecl quite ün

inprovenrent over using the lrl'l.ll-Specialilies decoupler, btrough

with,carefullv selected and thermostated crystals a starbility

sufficient to determine 'ut'* = + o'2 Hz in Tlifs nay be achieved

( Z.Naturforschg . 2h f458 ,ltS6l D. Some of our recent investi-
gations concern the absolute sign of ''trrn, in some simple N{ole-

cules. Those listed in the table all shou' a small but readily
( lt the field is good enough,_that is ) observahle splitting
of tle proton spectrum of the IJC-'*thylgroup. Each of the linel

in the multiplett was disturbed in turn by tickling the corres-

ponding t5c-iines split by tr"r, giving 
"a' 

ottnd the sign
I

relative to *tnrro The sign of the long-range )Ja' was then

determined in äTanoara f ashion uv u-[u]' rerativä^'tn ttrrr"

I 1 4 J all in InziJcrt Jcu TIH
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SCHEIKUNDIG LABORATORIUM

DER VRUE UNIVERSITEIT

AMSTERDAM-2.

De Lairessestraat 174 -Telefoon 71 74 51
AMSTERDAM, April {. L96B

Dr. Bernard L. Shapiro
Departrnent of Chenistry
Stanforo- University
Stanford. , Californla 94705.
Ü.S .A

lear D:'. Shapiro,

V{e have starteci an investigation oir the proton magnetic resonance

specira of carbanions. Carbanions d.erived from aromatic d.ihyd-roconpound.s

oan be prepared by reouciion of the parent aromatic h.yci.rocnr:bon and"

subsequent reaction with a proton uonor or by reaLctiolt of the clihydro-
(iompound with alkali metal-.

Coriplete reduction of a 0.1 rnolar solution of aronatic hydrocarbont

lrhicir is required- in n.m.r. riork, is rather difficult. It 1s preferable to
use the dihyclrocoinpound. as the starting nrateriel

On reciuc L,ion lvith alkali metiul a norlonegative ion of the h;'fllocarbon

is formed as shown by e.s.r. In many ""u"ä'biris raciical ion is unstable

in ';ire prescrice of unreacted- hydrocLrbon. /:t suj-ti-r.ble tenperatures a

cr:.:b3.1j-on vrill then be forned.;is al1 exalrple we give in fig'. I the n.m.r.
snectrun of the carbi.i.nion oi' 9 , 1O-dihytlloa.nthracene . The s tructure ol
this ion is analo6ous vrir,ir the carboniunion found- by protonation of the

ieronlatic mole culei .

Other ions investigated include the carbani-ons fluoren;'.L and I,rJ-
ne +"iryI enc pirena.nthrenyl .

On reduction or.' ri.rj-nethylencphenr.nthrene a1l orange-Ted procluct is
lor;,rcci whicir ha.s been ideniifiea as !',10-c.iir.;'oro - 4r5-mciliylene-
phenaltirren;rl carbe.nion. ?hj-s i;Lrri uone by conparing its 1.m.r. sDectrum

r{.- .-ii .ir. ve-L.iloi:ri anci ,i.i. Iloi-.in::, J.;ln.Cheri.'ioc, Qf , 45'29 (L965)
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lOHz

IThe'H resonance of the carbanion of 9.10 dihyd.roanthracene in liquid amnonia
at, 56.4 Llc """-1.Senzene is used as internal reference (1ow field. peak)

with that of nethylsubstituted fluorenylcarbanions.
The carbanion of 4r !-urethylenephenanthrene proper has been prepared by

reaction with Na NH, in licluid. ammonia.

Yfe are now exaJrrining the chenj-cal shifts of the proton resonance lines
as a function of the excess change. Sesi-des we investigate the reactionmechanisms

of the forrnation of the carbanions.

ilith kind. regard-sr-

c

J
*
van d.er Kooy

Tf . Hilbers

H. Veltnorst

Mac]rean.

}T
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CIBA RSSE^ERC}I CEIITRE

GoREGAoN, BoMEIY 67, INDIA

Aprll 2, 1968

Dr. B.L. Shaplro
Departrnent of Chenlstry
Stanford Untverslty
Stanford, Callfornia 94705
u. s. A.

KETO-EI{OL TAUTOMERISM OF 2-ItsIAZOIN ACEICSIES

Dear Dr. Shaph.o:

We would 1lke to report on Bome lnterestlng observations we
bave macle ln the NMR spectra of (4-phenyt-2-t,lnj^azolyl) acetone
and 1ts imlne. Ihe 60 IvIc epeetnrn of the pure ketone ln CCL,
gboved trp species to be present. the naJor eomponent (ca. 't
7O*) yas the ketone I. fhe second one showed an oLeflnlc
slgnal at 329 cps. 0f the two stnrctures II and III posslble,
we prefer II because of the a1Iy1lc coupllng of about 0.6 cpe
seen for the nethyl (tZO cps) and the o1ef1nlc slgnals. Thä
thlazole proton ln the ketone was seen as a slnglet at 4t7
cpar whereas thet of the enol. vas a slnglet at 421 cps. Ihe

Ph

cEz. c0. c%

I II

phenomenon of tautomerlsn ln eome heterocyclyl acetones is the
eubJect natter of a reeent publlcatlonl. the authors advocate
a type III stnrcture for 2-qulnol,yl acetone.

Increaslng the dleleetrlc constant of the soLvent resulted ln
decrease of the enol content ae expected..

Unllke the ketone, the correspondlng lnlne ln CCla appears to
cxlst nalnly as one epeeles ( >95*). Ibe ketlurilie stnrcture
IV was not present to a measurable extent. Althougb aIlyllc
coupllng was not deteetable for the nethyl signal at 114 cpe,
the oleflnlc slgnal at 108 cpe had a llne-wlalth of 2.8 eps.

PhPh
OR
I

0
lt
c-c,g-=C-CH,$I

III
%
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..2.,

lfe lnterpret thls to favour tbe enanlne strtrcture V over W 
'

äit[i"a the latter ls not gtrletly ruIed ogt.

Ph NEf,

il
c-c%

Pb

/ %

NH
ll

cH-c-cll5

?toob
cH=c-C%

*ft
NE I

'\-Ha,6E
2

VIv0 IV

lhe thlazole proton ln tbls compound was-PreBgnt at 41?.cps.
iääriGääil-oi'li"-poJrtlon il ing. g1o1 rr. Eowever, gtnrcture
Vr nay also "rpi"in-lrre 

uptreld, shlft. Bqt we prefer to ascrlbe
lt to the 

"o"Jüät"a "tf"ä 
firnctlon, &e such upfleld shlfts for

the thla zo:J]e protons are seen for 4-substl'tuted-2-amlnothlazolee
and for tbe norphollne enamlne \l:[I. On the other hand, ln the
enol-acetate vlii; tbe tblazole proton moves ctownfleld to 44t

cps.

Pb NPh

-\
tr^
ub

\TII \rIII

1|'e hope to publleh soon firl1 detatls of our extenglve studles
on tbese comPounds.

Wlth regarclst

Yours

Dr. S. Rajappa

Refe e!

!10nde111 and lrlerllnl, Tetrahedron , 4, 325' ( t sssl '

(L

slreerely

l1-.t- k,i; -t u"a

I a
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UNIVERSITY OF PITTSBURGH

PITI'SBURGH. PENNSYLVANTA. r 52 r 3

lmrl"r*l

W
DEPARTMENT OF CHEMISTRY

March 28, L96B

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Palo Altp, California 9430t

Dear Barry:

l'le have recently completed the analyses of the spectra of seventeen p-O-Et
compoundsi the spectra of thirteen of the esters were unexcepti-onal and rriere
analyzed as A.M'X cases. Holrever, methylene proton non-equivalence uas observedJa'in three tetra-covalent (f-rff ) and one trival-ent (IV) ester. The spectra of

(cH.cu.o)-r(o)cr (r) (cH.cu^o)^p(o)ccr=cH^ (rrr)
(cH,cHro)rt(s)cr (rr) (cu,cuoo)oncr (rv)1 -J..

these compounds roere calculated as the sum of two ArMN sub-spectra corresponding
to th': spin states cc ancl B of the phosphorus; the experimental and calculated_
spectrum of the methylene region of If is representative and is shoun in Figure l.

Although the observation of geminal group non-equivalence is relative1y common

in ncn-asyrnmetric esters of tetra-coordj-nate phosphorrr..rt ue are urr"6 of only
three such citations for trivalent phosphorus compounds z c.H_p(o-i-c^ll_) . 

rb

(n-c.F")re.,z cr,woeli-c"H7)).3 compounc rv is th.e fi:^st tr?.r3r"nt ".inj"iu ,"J ( z o ) J ("2
-.rhich methylene pr"oton ,-ten-srluivalence has been cbserverl . The observation of
this phenomenon in irivalent phosphorus compounds requires a slow inversion
rate at phcsphorus. The non-equivalence of tl're rnethylene protons of IV pcrsists
at temperatures up to L>7 t similar results have been obtainecl by Siddall and
Prohaskalb und McFarlane3 fot meth,.l group non-equivalence.

Preprints of a ma.nuscript describing thesc r"esults are availablr.

Best regrrds,

&*
14. P. lJilliamson C. E. Griffin

(t;co), (r) r. tr. ili"oh,',1'. crrem.

'/

S ,.lclall and
Soc., 777 (T96r)

':2, 26\(:) .r .

:f 9.\

(r)

\_'/

/\(a, :1 . r'ine goli., J. ln. Chem. Soc.,
. Prohaska, ibia, L :L67 (L96,2) .

ri. l.icfarlane, Chem. Cornmun., 22) (.1

I
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Figure J.. Ehe experimental (upper)
and calcrrlated (lover) PMR spectrwn
of the netlqrlene regi.on of
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INSIITUTE OF CIIEMICAI KINETICS AI{D

COIIBUSIION ACADETVIT OF SCIIX{CES
gorr{ovosIBrRsK

USSR

Professor Bernard. Lr.Shapiro
Departnent of Chenistry
Stanford" University
Staaford., CalifornLa 94VOj

Marchrlp,1968

TONG-RÄNGE DELOCAIJISATION OF SPIN
D$ISITY ACROSS ei -nOrVnS IN IMI-
NOXYIJ RADICAL OF 

'-IMIDASOTINE--t-o)rrDE

Dear hofessor Shapiro!

In our last contribution on to these Newsletters (No 1OZ,
p.11) we have reported. on the investigations of free rad.icals
by NMR nethod. in our group. We have continued 'bhe research in
this field.. Now we want to report some examples of the long
d.istance spin d.ensi-ty propagation across d -bond.s.

r . ii. nr.

cda 0 Ctls
Htt

H ,o
^/*tt:

HrQ

H.c
Htc

// QH

*t:t{6c61:

'''1il.0
o
,L:::
^tH

l{ /
I

IH cfl
H

3
o

So, coupling constants in rad.ical I dtr--OrO2O + QpOlg
QCz =-O1O4B ! O, OO?gt lr,as been found. on the remote 5 -ftya"6-
gens (tne coupling cbnstants &lffcrence is connected. with geo-
netrica.} unequi-val-ence of cyclohexa.ne rlngs protons). fhe signs
of coupling constants d; on f, - *a d -nyo*ogerrs are the
sanxe as in other radicals stud.ied earLier (Af 1O, dl >O) t,J
Therefore, the a,J.cii i; j.on of eacb. ö -Aona lead. to the change
of the s_oi.n density si3n.



We have fognd. the propagation of spirr' d.ensity across 6i -bond.s

to tbe aromatic ring in radical II f4. Alternation of the coup-

ling constant slgns on the rings protone (dorto = -o 1016 Al '
d-"fu, = +o $o9 ! , dpazd= -o rolgt) mey *"1 to: spin densitv
propagate in thä aromatic ring across 6lL -bond.s. It is interes-
ting to note that we havenr t detected the spin d.ensity deLocaU--

sation on the aromatic protons in raclical fffpJ.ft nay be erqrlai:
ne4 by the more long distance for Si -system in raclj-cal III com-

paring w'itb rad.ical II.

tt6-g

Yours ,si:rcerely

yu.Mo1in Yl &tn
R.Sagdeev dz7y'ee*

Institute of Chemical Kinetics
and. Combustion Acaclerny of Scien-
ces USSR

G'Kutikova /nt;Ptr'*
L.VolodarskY U'Vo{.odorrkt;

Institute of Organic Chemistry
Acadeny of Seiences USSR

Iriterature

1 R.Z.Sagd.eev, Yu.N.MolLnt
Zb.,otruct'Khiur9r4, 69?-98 (1967 ) .

R.Zr.Sagdeev, Tu.N.Moli-n'E. GoRozant zev,
Theor.B:ctrler.Khim., (in Press).

2 l.B.Volod,arskyl G.A.KUtikova, R.Z.Sagd.eev, Yu.N.Molin,
Tetrahedron T,etiersr 1968 1106r.'

, Ir.B.Volodarskye G.a.KutikOva, R.Z.Sagd.eev, Yu.N'trllolint

Zh.Vses.Kltim.Obch. , (i-n press) '
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TELEPHONE: ROYAL 6021
. Extension 356

lsr- S-iifis ci

THE UNIVERSITY OF LIVERPOOL
DEPARTMENT OF INORGANIC, PHYSICAI-,.\ND INDLISTRIAL CHEMISTRY

THE DONNAN LABORATORIES
LIVERPOOL, 7

Dr'. B.L. uhi,l,iro,
jit,;rnis'cr;,r De_i. li.tt:tj :: i,,
,jt -,:rf oid i.ini-re;'s; i ;J-,
^:t:rnf o:,'u,
C:,Ii-l'o t'ttia c,.- )]c,
LI.,-r.,'.

)err Dr'. ohap:i1'6,

I ent;:,f l-uoiror i):rr:,r Oonl curis c,'. .irou;., f t/ ilements

:-na -lal_: r- ^_-L-t!; LV V: -i - ',,
;,. - ,.-,^-. f.rr 1r. ]_n ..r--+r
.1..\; t

bc.:n;oinr:. rr, i;lie [.-o,.
(ppo) 1.Ie iüve cr-':ainei lc:
carbon tetr:rclrlo;-'i:i.:.'ll-;
irex:rf Luo::ob .;i:zere lii:::c.: :-.-

D. j. ,.'iiliiir:,s ( lt:;ti::ll; f tr-B )
:o:r: rei:i5;'-i "ro:k we have

i'.st;:1 tsI' r:h.nicill shifts
) i- anr- n',nÄs 1issolved in

'l. 5 /t, L vv,ilt vqrru

,: b; hrve Dccn referrl)d to
;::l-urs ir,iic,.ie lc:v sl:ielCing.

.(

.i-;

l-. o',.

'i)'C,i: a -\c''ne .t.o
(
c

i2.a

f,ortiro I
.. /- .- \;o1\U5 !5 /u

;;s ( cu t', )u

sn(C5 F, )u

}'b ( C6 l'5 ),,

7'8. I

4c. I
4c.7

rtr

i4.2

lz )

tr ,:-

li-.r+

2_6

'-.7
:.(

:))

IC

,,s ':>:1-.ec bed . ;:].e ä ,. ,.,.,,-
i'.4ru

correlaies i.iibh ühe eleci;::onegativit;r

Jir\", -tjtl) lb

The clblo s:ril:s.r ur,l,a:onjl;,- ref'l.eci sire
ir:iluencc o:'*":re Groui IY:r:.rnt o::-;z ( ):'-j oeiri,J
re;Iir,iole s;-ati ri or co:1.; Ll'-':iive i;.r i:r-:i.-; int::'icf ion)
beCauie rl,e ortho reJ s :i: -:. ci (c-rr'i:' .tti)515 -:r'i (ii:, ), i bC6I,'5
are .'rC.': lin:l lt?.Ü p_r,:r rer;i IJ: L-;':'L|'. .;ll'o ;hc s:licl linS
C.ecrc:'r;e:s,;iiLl Cecfe:rse oi il:e e.lec'i;:oriei-,l3tivj-ty of i'l:
:i.;':e there i: a ,:ood colt:ji,,l;icl .';iii i'irst ionis.;.tion
i. oteni i:i1s of the c ls::r'.:r' [;.; ( J. -*" ^ ct I-t ) te na;y conc lude
trat there is ; 1a:,:e j.;:cl : rse"'"''" in ihe .,ara-na5rnebic
conbributicn';o l::rl shi"t t-l;ul-rinr-: iron fctr villu:s of Atr.

\
C.-- -. .r-

,r n4 .:. r

C

. inr'ral-a-

c,f tlie elsnents:

. \/J. J ..* i\- iL JLJ I

t{

rLi- i-i-

Ltq



ARCO Chemical ComPanY 'FL
\7

April !, f96B

Dr. Sernard ShaPiro
Department of ChemistrY
Stanford UniversitY
Stanford, Calif,ornia 9\5O,

Subject: R-60 Magnet Cooling Probl-em Revisited

Dear Barry:

Our Varian Mod"el A-60 has shut dovn numerous times during the
past six months due to overheating of the left magnet.
Standard. flushing procedures vould sofve the problem for short
periods but coufd. not be termed as successful.

we, therefore, deduced that the left cooling coil retained
enough deposits to cause a borderl-ine situation. Two afternatives
were presented: I) ship the instrument back to Varian to have
the cool-ing coils replaced. (approximate cost - $61000), or
2) somehow increase the flow to the cooling coil in question.
lüe decid.ed. to at feast try the fatter.

The fol-l-oving changes were macle as a result of the decision
(rigure r).

l-. fhe rubber vafve seal- in the 0.6 e.p.m. flow
regulator was removed..

The manifold accommodating the inl-et and outlet
connections to the magnet vas modified. This in-
cl-uded replacing the existing connections (rnounted
in series thus afloving more ffor,r to the right
magnet) with a "T" connection, and mountlng a

manually-controfled flow valve on the inlet slde
to the right magnet.

'). A second. manually-controlled flov vafve vas added
to the infet sid.e of the cold plate.

A thermometer vas ptaced on the outlet sid'e of the
cold plate to monitor the outl-et water temperature.
This temperature ind.ication is used as a signal to

2

+
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Dr. Sernard Shapiro
April ), 1968
Paoe -)-! *b-

4 cont.

increase or decrease the amount of flov to the cold
plate.

The above simple modifications have apparently resolved our
problem and the A-60 nas operated quite satisfactorily for over
two months.

s fncere

t|"r *tr.p
Dexter V. Dunlap

'l*,
Fred . Caserio, Jr.

STANFORD UNIVERSITY
STANFORD, CALIFORNIA

DEPARI \tENT OF CHI:\{ISTRY 17 April i96B

Fred F. Caserio, Jr., R & D
Arco Chemical Company
Anaheim, California 92803

Cooleamus

Dear Fred:

i have decided to grant your above letter the distinction of being the last
contribution solely on magnet cooling coil problems which will appear in the
Newsletter. I regret having to adopt this quasi-editorial stance, but I feel the
time has come to 1ay this topic to rest. Perhaps some day we can do the same
for considerations of T, 6, -ö, etc., etc., although I tend to doubt it.

Sincerely,

/4y92
Bernard L. Shapiro, Visiting Scholar

With all best regards,
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OHEMISCHE LABORATORIA
DER RIJKS.UNIVERSITEIT

Afd.: Prof . Dr. L.J. Uosterhoff
' 

Wassenaarseweg
'Leiden

Telefoon 4 83 3it

LEtDEN, .. ..A.p-r_i-.].....:|..0.......... r g...._Q.B

Dr. Bernard L. Shapiro,
Department of Chemistry,
Stanford University,
Stanford, California 94305,

USA.

Chemical.Iy Induced Dynamic Nuclear polarization

Dear Dr. Shapiro,

Recently Bargon and Fisher (Z.Naturf. 2za 15s1, 15F6 t6?) and
i,Jard and Laurer ( JACS B9 551 g ' 6?) discovered lhe very lnteresting
effect,, Uhi.ch they calred cIDNp and ulhich may occur, ulhen reactive
radicals arB gengrated in the NlyiR tube at a high rate. The nucrel
in the radical may be polarized by the reraxing erectronspin and this
polarization is Lransferred to the observed diamagnetic reaction pro-
duc ts .

0ne of.us (R. xaptein) is studying the thermar decomposition of
bis (1, 3,5r-tri-ttl"t-Butyl-z;5-ctclohexadien-4-one) peroxide (I), 1n
uhich these effects are also observed due to the presence of the
tert-8utyl radical.e

Here the NtltR spectrum is reported, recorded during the decomposition
of a 0.2 lll solution of I in hexachroroacetone (HcR ) at 130o c. The
foJ.louing reactions ara the most important:

o -t o: + Y
-o

It
+ HCA-)9913-autylchloride + pCA' (zS%)

4 isobut"n" * isobutane (ZA7/)

+PCA'-)i.sobutene + pentachloroacetone (pCn) (SF)

The spectru'm Uas recorded on a varian HA-1 00 spectrometer (lock
si'9nal obtained from a capiJ.J.ary containino Hrs0o) g0 seconds aFter
the sample had been inserted in the preheaterl probe, u.lhen the maximum
emission and enhanced absorption occurred. Enhancement factor
V = I - I^maxmax0.The

q="-rz '-}o
I

Y
Y
Y

I

I
high fieJ.d part of the spectrum is presented



CHEMISCHE LABORATOBIA, RIJKSUNIVERSITEIT LEIDEN

Afd. Prof. dr L. J. Oosterhoff

Wassenäarseweg, Leiden, Telefoon 48333, T' 3bY0( 392?

brief nr :

onderwerp:
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bladziJde 2

in the figure. The r€sults are shourn in the'tabIe:

Ppm max

i1 .28
I

.58

0 .84

0.87

0 .91

1 .26

.67

.60

.40

.60

.?4

+30
x

-30
T

x

- 15

- 6/+35

- ?/+36

X

x

+22

Ir
i

h

r regularly decreasing or increasing

The most r€markable features are the Etrong emisslon of thB

t*.J - Butylchlorida protons ( inOicating a dominant dipole-dipola

interaction in the radicals, that react ulth the solvent) and the

unortlodox behavlour of multiplets arislng from pro{uct6 of radical

diaproportionation: Ioru field lines Bmissionr high field lines

absorption. This uas already observed by Uard and Lauller'

lile do not yet understand this and ue intend to continue our

investigations into theae reactions to obtain an insight in the

mechanism of both reactions and polarizatlon

Yours sincerelY t ,,2'

/,(
(n.

/iv\---7t',
l* 'O

.,/'

Kaptein) (Th.J.Sekuur)

assig n ment

isobutane, high field line
1 - terü - ButYl grouP of I

re

iaobutane, lour field line of methyldoublet

3 and 5 9,gI! - Butyl grouPs of I

tgfg - Butyl grouPs of II
tert - Butvl'chloride&
isobutene methYl Protons
lsobutene CH, Protona
ring protons of I I

ring protons of I

possibly PCA

of methyldoublet
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CABLE ADDRESS "RESEARCH"

IN YOUR REPLY PLEASE QUOTE

FILE NO.

NATIONAL RESEARCH COUNCIL

CANADA

DIVISION OF APPLIEO CHEMISTRY

Dr. B.L. ShaPiro,
department of ChemistrY,
Stanford University,
Stanford, California 94305'
U. S. A.

Dear Barry,

compon
spec ie
recove
Hume ( f
a curv
This t
straig
propor
slight
sort o

OTTAWA 2,

April 19thr, L96B

Recently we have begun looking at proton T1 in.two
entsolutions,eachcomponentbeingaprotoncontaini-ng
S.Themeasurernentshavebeenmadebythe|'saturation
y"vtr technioue described al some length by Va1- Geet and
): il;";;ä;"o"" charts were subsequently foltowed on

e tracer whose Lutput went to a small analogue computer'
ook the logarithm är the curve and fresented it as a

ht l1ne on an x-Y recorder. The slope of the li-ne 1s

tionaltoTl.Thismethodofdataprocessinghasthe'
ädvantage tf,at the value of -T1 is obtained as some

f eyeball urr""ug" of the entirä experi-mental record'

ItwashopedthatTlmeäsurements'asafunctionof
solutlon "o*pä"ition, 

might give some information on specific
mol-ecul_ar interactions whlch do not greatly affect ll" chemical
shift. For tü"-"V"tem dioxane n-heptane chemical shifts
(in p.p.m. from TMS) are shown in Flgure 1' The product of
sol-ution vls"Ärit' and T1, which accörding to thg simplest
theory stroulo üä ä constänt, ir shown in Figure 2. Presumably

n-heptane wil] not obey thi; theory due to the exlstence of
pronounced inirämof""rria" iä.tiott"i motj-ons ' It is possible
that dioxane shows some lntermoLecular aggregation in solutlons
of high aioxane-content. we are continuing this study with
other syst"*"--är,ä hopefully witl have more to say in a later
newsletter' 

Yours truly,

A,J J"""^
/W

tt re5).'11 q?j Syd Brownstein

SB,/md

Title: Proton

tl)

T1 measurements in dioxane-heptane solutions '
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DEPARTMENT OF

CHEMISTRY

THE UNIVERSITY OF OKLAHOMA
NORMAN, OKLAHOMA, 73069

Aprll 11, 1958

Dr. Bertarcl L. Shaplro
Departrrent of Cheolstry
Stanford Unlverelty
Staufordl, Caltfornla 94305

Dear.Dr. Shaplro,

cr
I

c
Itr

Consltlerable broadenlng of the lov-flelcl portlon of the AA|BBI
spectnrn of II is evldent. That thls broaclening ls clue to a long-range couollng
lnrrolvlng deuterfu:gl ls seen by conrarleon lt1th flgure I, bottm, the tleuterlum-
decoupled spectnur. On the basls of nurnerous literature exanples of long-1.tt*"
H-H coupllng ln accord rlth the fa^rnltlar 'T-letter" t:ule, ve aserLbe the
appearance of tte no:mal slrctrrrn of II to be due to the extstence of a
ftnlte Joz*-x5* - Jo3*-H5x, 1.e.:

L rl+ r7 .7-TEIRACf,IORONOFts0RNAI{8, RE|IISITED : OBSERVATICN OF IONC-RANGE

H-D COI'PIJNG IN 1, I+, T, 7-TEIRACtrIOR C-2,2, 3,3-TETRADET'TERIONORBORNANE

Conversatlons rrlth Profegsor Norman S. Bhacea prmptecl us to look
further at the nnr spectrrrm of Lrt+r7r7-lgtrachloronorbornane (f). fn a prevlous
coronunlcation (IIU.IMRN, No. 108, p.2) we lneorreetly referled to thls ag an
AeB2 s]rsten; lt ls, ln fact, anct eight spln syeten, AiA,tA"A"tBBrB?'B''r. The
efirifeifty of thte systen ls greatly redueed (to eRtnnt) upon replacement of,
the ärr?np3x, and Jn protons by cleuterlum. {'he no:rral 100 MHz rmr spectnrm of
the reÄuLilng tetrachlorotetradeuterLonorbornane (fI) le shovn ln flgure 1, top.

cr

c
hn

ct
ct

D3*
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)t . Bernard i- . lihaoi. ro
Aprii 11, 1968

VIe have calcu]ated the s':ectrum oll II rrsinq the ilothner-,91,'r s

LAOüOO.; III orograrn . ?ne calculat ed ancl exnerimenta 1 ( d euteririm-decoupl ed )

sDectra for II are shown in figure II. Tne followinq oar::.netels aflordecl

tre caicul-ater1 snectrum:

voö5rt vo ö6n 14J.14 J O.oJ

200.09 t o.o3Va, ö
5x

v ö,ocx

J

J

)nrbn

Jnr5x

9 .97 ! o.oa,

= -12.31 t o.o4

J- . = 4.47 * O.O4
)nrbx

J- , = 12,50 * 0.0/
5x r 5rr-

fnterestinglyr these calcuf ations reveal th:it J- - ,.^l J r-- e-..

This same noneouivalence between ggqg- a.nri exo-- r,icinal "otrlftfiä 
)xtox

constants has been observed i.n subst-itr.rted norbornenes (J'C'Davis, Jr'
and T.v.7an Auken, {-.h.!g?.1..1gq., ql' lgoo f 1965) )'

iimilar stuciies of' the nmr spectra oi several s;oecif icall -'r-

derrterated nnt'bornanes are currentJ-y in progress '
pl .ase ereC i t thi s eontrihrrti on to API{I s srrbsori rti nn .

!6'r-c si rfeerel- v.

bb^
Al-an P. \/Iarchan'l
4ss'i stant Prof drssor'

r

4nr'-*r- /"u--". 'l/t7>,^ -
11 4-r I at.rra Segfe
'!'sii tr-;to "li Chirn'ic' rn4'rstri':l c

D6.' .i la4l j o n

)..,. ,aa l,eonard o d a ilinci ]2
irlilar^, f t,a)y
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TELEFHoNE: MW 0522.

SYDNEY, N.S.W

IN REPLY PLEASE QUOTE: Apr11 19r1968
i)r. B.l. Shapiro
Dept. of Chemistry
.l tanford liniversity
Stanford Cal-if ornia 4 U\)

GBTINAL COTIPLTT G COIiSTAIiTS fli ite X COllPOIJliT)S

Dear Barry,
Continalng our previous sturiiesf in collaooration

;: :: Ti " I;lll,x, ;, l;, T::.: ::il:" :"i;:r* ll . 

*',if; 

l" u il : T;-il*
table are for 5-IW solrrtions 1n carbon tetrachlorite with j?:
CHrRr, used as lock (HAIOO spectrometer).

'fnile t*"* in l{errX is not expectect tc ,)e sirnply
related to electroäegativit;, of X (EX) , it is interesting theit
tnere is an approxlnatery linear ""r'tlo' oetween J ti
in ti,is series , which al so hords ""."oi1.;i:;l if;-rilo.i*"-"-n
rature data for oxygen , fluorlne and iod,lne and oearably for

6W lilniurrsitg uf Sginru
)epartnent of Organiö Cheiristry

chlorine and cromine. rn view of the apparently successfLrl-2
correlatlon r;etween 11" and. ,Ir7 c-ll in ilerr)t , 1t is possi nle that
wlthln a series confined to I,lerrX (so as to avoiri eonfornatlonal
efr-ects ) and wlth x bearing no pi oond.s , Jgem may be r-elar,;c
to r* 1n a reasonably straightforward rnanner. l]nfortunateJ-y few
Jg",, cata are availao-Le on this at present.

,3 *,e rnhe I 1)

and we are working

;Vith oes t rega rd s ,

)
1 i'iacdonald, Jhannon and 'jternhel-1 r

.)o;rg1."" , .I. Cjrem. phys. , 45 , ,465
itast. J. Chen

2
(1t66)

. , 1] ,1527 Q )66)
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rll.: at.!c.il

rarallilCr a i^pttLli ,

o/ coP .1/6ß- .

CoirllFoxo^f,Cl I

laa . CiltrOltl

REPUBLTQUE FRAN9AI9E
PREMIER MTNISTRE

coMMISsARIAT A L'ENERGIE AToMIQUE

CENTRE D'ETUDES *U"'TAIRES DE GRENOBLE
RUE DEII rlARTYRll . 3a . GRENoBLE

ADiIItIi LA

rol?l toat^Ll

vo?ir llr. ,

Cher Docteur SHAPIR0,

Je suts tout ä fait
J 'envoie cette contribution,
m'gn excuser.

Or Bernard L. SHAPIR0
Department of Chemistrv
Stanford University

STANFORD,
U.S.A.

Catif. S4305

GRENoBLE Lr 22 avril 1g6g

d6so16 du d6lai
et vous prie de

avec lequel
bien vouloir

Tltre : D6terminatlon par effet de solvant de

signe s relatifs de c
199 Hg-H.

Dan s le d6riv6 rle svnt häse Ci6ni oue ( T )

Cl ts I L

c
H

t
Co

o

H
eO ..'

Ie mercure ( isotope 199 ) est corrnl6 aux

nlr, tandls oue pour HO le couplaqe n'est
position en '['1 " non resgect6e ) .

trois protons H,,, ta,
pas mesurable ( dis-

H

L'identificat ion dcs nrotons H et H,4 a 6t6 r6aIis6e
1
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chloromercuri-
f i somäre :

de faqon
furannes

L-e

ä 1'analyse

certaine en nr6parant un m6lanqe de

partiel lement deut6ri6 oü or6domine
}lgct

D
o

snectre,
suivante

H

sch6matis6 sur 1a figure, conduit alors

| 'ur-n,,l=
10,2 c.p.5 J H1t-t3 : o6 5,4 n.D.m

öH3

ö

6,5 p.p.m lrrr-nrt=

H4 5,3 p.p.m
J=

Cette expdrlence
et Bq corresPondent

1

I 'r,*-n

145 c.p.s

29 , 6 c. p . s

\JHlnal =

l.lnan+l =

0,8 c.p.s

1,6 c,p.s

LessignesrelatifsdestroisconstantesdecoUplage
1g9Hg avec H,,, n3' n+, ont ät6 d6termin6s par I'utilisation

d'un effet de solvant :

- dans 1e m6lange D.lvl .S.0-Ac6tone utilis6 comme sol-

vant , Ies six sater r ites Al Bl , AaBgPt A+ Bo -ont des d6place-

ments chimiques dlstincts et sont tous analysables au premier

ordre. En particulier 1e sate1lit" B3 est un doublet (figure

de qauche, 6gt / 6g* ) ;

-siI'ona,jouteCODOaum6langeo16c6'dent'ladiff6-
rence entre 6t et 6q augmente, et I 'on peut r6g1er Ia ouantl-

16 de coDo Dour que Bt et Bq alent 1e m6me d6placement chimi-

que. 0n constate alors su" Bs rles modifications exnlicables

Dar des effets du second ordre: 1a figure de droite montre

ces mocj ilications, ainsi qr.le le sDectre th6orique attendu

calcul6 16Bl = ö84).

Bg

d6montre
au m6me
.sont 

de

que

6tat
mäm e

les trois satellites
de spin du mercure,Bl'

et _q_ue 1es trols co 9p_]39_e s cl -g-lq. I1 a ät6
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J +1 cps

-3

partiellement conflrm6 par double lrradlatlon : I'irradia-
tion de At transforme le doublet Ag en singulet.

En concluslon, pour ( I ) , dans les fragments Hg-C-
C-H (J = +1A,2 c.P.s) et Hg-CrC-H (J = +145 c.p.s), on a

trouv6 un exemple Oü, dans 1e fragment Hg-C=C-C-H, le cou-
plage est 6galement de m6me signe (+29,6 c.p.s).
Ce 16sultat peut ätre rapproch6 des cas oü les couplages
allyliques H-C=C-C-H sont 6galement posltifs, comme dans

I'exemple de tl0RTIt4ER :

Hg
ä comparer ä

J = +29 , 6

Dldier GAGNAIRE Danielle GUY0T

ps
H

,',1 'ß;T^



Obsenvotion

du solellite B
3

Ouond

Hg
Quond Ssr.* t =sB,a? Bt B"q 

H1

ts
ts
o\
I
N)'\o3

A 6,6 p.p.rn Bg & A4 53 pprn 84 81
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THE PROCTER & GAMBLE COMPANY

. P. O. BOX 39175
clNcrNNATr, OHIO 45239MIAMI VAILE\ LABORATORIES

lilarch 4, ]]968

Dr. B. L. Shaptro
Delfrtoent of CIrentstry
Stanfozrl UnlversttY
Stanforrl, Caltforata 9l+3O5

Dear Barry:

llhe Sca]-e versus Delta Scale ConflJ ct

A recent letter from Rlchartt lrbttoon to fI$lMR [rfl+, 2h (1963) ] gave

an accoqnt of the proposals of tbe American Soclety for Testlng ancL

lrla,terLa].s (mn{) concernlng NMR.

One polnt be ralseal. concernecl whether to use the tau (r) or aefte (ö)

scales uhen reBorAlng EI chaicaL shlff s. [e saicl tba,t the Nl"lR subcom-

.tit." (g-U.T) of the A.9$.1 "strong\r urges the t-ltlnorltv._lo:fBFu Tloe
that arbltrary 1O." ftre A.STI'lrs proposals for referenclng llr, 1*2, &od

C13 spectra are rePeatecl belon:

tr - il5.1.2 fhe nunbers on the tllmensionless (strIft) scale d.orqifLeld
from ItW shoulct be Posltlve''r

Ihe nunbers on the tllnenslonless (shift) scale upf:leltl
frm the reference shorrld' be positlve."

llhe nrnbers on the d.Luenslonless (shfft) scale upflield
frcon the reference shoulti be positive.rr

r19

c13

- t'6.I.1

- ,t6.2.I

I'Ie have three ccmnents:

(f) A snrrrey of lnpers uslng eltlter tbe T- or ö-scales in four iou:nals
(ü" 1""u"" lu"u !räx."a at rand.om) ga1t" the forlontng results:

ö-Ssale T-Scale TotaIJournaL

J.A.C.S.r lbrcb, 196B
J. OrA. Cllxen., lhrcbr L968
can. J. cbo., [zr(ore)) g6r
J. ch@. soc., [c(ore)J rg68

7
20

6
1B

It
l+r

5
o

18
6t
It
18

TOIATS 
'T

,L 108
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THE PROCTER & GAMBTE COMPANY

Dr. B. t.
Itla,rch 2t,
Page 2

Shaplro
196B

Althongb not statlstically perfect, we d.o not consitter that these results
lncllcate a "T-nlnorl.ty" es tbe A.5S'l woulcl ha,ve us belleve.

(e) fbe ASTl,tt6 proposals concenring the referenclng of nI, F19, ana c13
spectra are lnconslstent (paragraphs J.L.2, 6.L,L, 6.a.t above).

(g) It nas very obv:ious flcm tbe above survey several authors who used.
the ö-ssste clitl not say sc. Most of these ctld. nentlon Tlfil belng usetl as
a.4 lnternal. reference, but that nBs all. It was lefb up to the read.er to
d,eterd.ne whlch scale was being used. by, sa,y, seeing nhether a Me-group
nas glven a snall or e Large chen{cal sbift.

As nany chenJsts (lncl'vl{rtg ourselves) *" the t-scale, we d.o not feel that
lt is posslble at the present tlme for the "T-echool" to change to the
"ö-scbool" or vlce v€rsa. It ls unforbunate that both scales are so well
establtshect ancl it seens to us that ve are Just golng to have to ltve rnith
the two slcte by slcle. fhls predicanent is not qtdte as gerlou.s as that of
tbe lnfrared. spectroscoplsts, who hs,ve to take reciprocals to convert fYom
waventnbers to mlcrons.

SJ.ncerely yours,

TIIE PROCTER & GAMBI,E COMPA$Y

Research ancl Develolment Detrnrtnent

Wb 0"-"^U-

'( )-l i,-,1 
t

Roger E. Reavlll

T. J. FLautt
Research Dlvlsion

nm/:-tu
ce: R. W. Mattoon

E. G. Brane
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AMERICAN SOCIETY Eon TESTING aNo MATERIALS

$ COMMITTEE E-I3 ON ABSORPTION SPECTROSCOPY
Organized in 1950

CH^IRMANI R. T. O'CONNOR, U. s. DEPARTMENT oF AGRIcULTURE.
SOUYHERN UTILIZATION RESEARCH IWO O:VETOPTTgNT OIV.i

BOX t96a7. NEW ORLEANS. LA, 70il9
V|CE-CHATRMAN, L. E, KUENTZEL, wyANoorrE CHEMrcaLs coRp..' WYANOOTTE, M|CH. 4at92
SECRETARYI R. A. O'OELL, Mc NEIL LABoRAToRtES. INc.

cAMp HrLL 
"ä^o. 

ro", wAsHrNGToN. pA. t9034

Adiress replg to --+

CONTRO\ERSY OVER TAU \ERSUS DELTA SCALE IN PROTON NMR

-Recently I recelved a ccpy of a letter sent to Barry Shapiro
ccncernlng the confllct cf the tau scale vs. the delta scale. As
chalrman of ASTIVI E-I3.7, I was most lnterested to read the comments
made 1n that letter. rn the flrst p1ace, r would l1ke to say
that the terms, symbors, and conventlons that were adopted by
ASTM have taken lnto conslderatlon a confllct that has exlsted
for many years over the use of the 2 scales ln proton resonance
work. The declslon of the ASTM commlttee for a number of years
was to hold back on any partlcular recommendatlcn unt1l the fleld
developed mcre fu11y. Now, of course, the fleld has become much
more fu11y developed. Much cf thls can be credlted to ccntlnued
imprcvements ln NMR lnstrumentatlon. Nevertheless, because cf the
reference slgnal frcm TMS occurrlng at hlgh field relatlve to most
rescnances 1n the proton resonance spectra, the lnconsistency that
faces those whc are worklng 1n NMR can be at least two-fold. Theflrst of these two lnconslstencies can be 1n the deflnltlon of
dlrectlon of the scale and the second can be ln the deflnltlon of
the number to be asslgned to the lnternal standard. As ycu polnted
out ln your letter, one lnconslstency stl11 shcws up tn the reccm-
mendatlons: thus fcr prctcn rescnance the scale dcvrnfleld from TMS
should be posltlve vthereas the scale downfleld frcm the resonances
1n r'19 and C13 spectra should be negatlve. Thls lnconslstency c.an
be ratlcnallzed only on the basls of the relatlve amount cf use of the
proton resonance vs. cther nuelear resonances. However, the second
posslble lnconslstency 1s ellmlnated by the adcptlon of these recom-
mendatlcns. That 1s the number tc be asslgned to prlmary lnternal
(external) standards tc be used ln NMR. By prcceedlng 1n that
fashlcn we would ellmlnate the deflnltlcn of the tau scale and any
other conJured up scales that mlght arlse amcng any other resonances.
Therefcre, we wholeheartedly support the use of the delta scale 1n
the use cf prctcn resonance data and we hope that Journal edltors
w111 adcpt the reccmmendatlcns of the ASTM commlttee for reportlng
NMR data ln thelr Journals.
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you showed in your letter an lnterestlng statlstlc 1n the use
of the delta vs. tau scale. Hcwever, I wculd llke to polnt out to
you that the statj-stic was welghted even though you lndl-cated thät
bhe lssues were plc.ked at randcm. The welghted statlstlc comes

from the use cf the Journal of the Chemlcal- Scclety. Slnce the
Brltlsh Chemical Scciety has adopted the use of the tau scale fcr
data to be nepcrted ln the Journa 1 of the Chemlcal Scclet natur-
a1ly any prctcn data that appears ln lssues of that Journal w111

be 1n the tau scale. Thus, lf you remove the statiStlc of that
Jcurnal from your total llstlng, ycu w111 flnd thal the delta scale
ls used slgnlflcantly more than the tau scale by the order of 57 lc
33.

Thank you very much fcr your comments and I trust you wl11
accept my conments ln a pcsltlve way. I real-lze that there are
some who have complled a great amcunt of data uslng the tau scale
and that lt 1s not that dlfflcult to translate numbers from the
tau scale to the delta scale cr vlce versa.

Edward G. Brame, Jr.
Chalrman
Sub-Ccmmlttee ASTM E-13. 7

EcB/ dd
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STANFORD UNIVERSITY
STANFORD, CALIFORNIA

DEPARTMENT OF CHEMISTRY 29 April 1968

ING PROTON CA], SHTFT SCA],ES

of the twelve NMR practitioners, nine v/ere stronglyin favor of the ö-scare for proton NMR, rüite onry threeconsiderably less vociferous proponents favored tüe r-scale.AccordingLy, the subpaner recömmänded that the NBS datacompilation effort (see rrr NMR Newsletter No. LL4, page 65(tttarch 1968)) adopt the (usuat) ö-scale for its o*r, -.r"" andfor general promulgaLion.

The arguments adduced were the usual ones which r
am not moved to regurgitate here. ("This is a horse which,
even if it were still alive, r would not choose to ride."*iThere seemed to be general feelings that this controversyh1= really outworn its welcome anä utility, that the momentumof usage strongly favors ttre ö-scare, anä that the lack ofambiguity was ttre only really important feature of any- scare.

' rt wourd_ not surprise me if the NBS subpanel is
moved to have further words on this subject as our work
continues.

p
B. L. Shapiro, CLrairman
Ad hoc Subpanel on NMR Spectroscopy
Advisory to NSRDS through NRC-OCT

* Albert J. GuSrard, .Jr. - Lecture in "comparative Literature166", Harvard University, Spring 1955 + 1.

The above ever-fresh topic was one of many subjectsdiscussed at a November 29, Lg67 ireeting chaired by the und.er-signed at the National Academy of scienäes in vfashington, D.c.
{hi" me,eting included twerve very diverse NMR practif.ioners
wtro gathered. as an ad hoc subpaner on NMR spect.roscopy toad.vise the National standard. Reference Data system ot- theNational Bureau of standards through the Natiönal ResearchCouncil Office of Critical Tables.
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lhre Zelchen lhre Nachricht vom Unsere Zeichen Fernsprecher-Durchwahl Telex

Dt 'Br.ü/Fa 
(062r) 60 464 ' '

B.treff Corrigendum for long range coupllng in lactams

Sehr geehrter Herr Professor Shapiro!
Lelder hat slch in melnen letzten Brief (IIfNm-Newsletter
No. 114) durch den ti'legfall elner Zeile eln Wlderspruch eln-
geschllchen. Der zweite Absatz melnes Briefes muß richtig
folgendermaßen Iauten:
ttEin anderer Befund der genannten Autoren kann von uns eben-
falls erweitert werden. S1e fanden in ß-Lactamen keine Kopp-
lung zwlsehen dem Amldproton und den Protonen ln der (unmlttel-
bar benachbarten) 4-Ste11ung. Dles gilt nach unseren Beobach-
tr.mgen auch noch fiJr Pyrrolidon, Jedoch nlcht mehr für Capro-
und Capryllactam sowle filr dle erwähnten ungesättlgten Capro-
lactamä mit der Doppelblndung 7n 1-, 4- und 6-Steltung. fn
diesen FäIIen besteht Jewells elne Kopplung miL einer Kopp-
lungskonstante von ungefähr J = 5.5 Hzl"
Sowelt mej-n Corrlgendum. Seit ungefähr elnem halben Jahr ver-
fi.lgt d1e BASF über e1n IIR-220. VJlr haben uns lnzwlschen an
die Eigenhelten dieses Instrumentes gewöhnt und schon viele
Ergebnlsse erzielt, dle wlr sonst nur mühevoll oder überhaupt
nlcht hätten gewinnen können. fch habe auch wieder melne alten
Arbelten iiber die Analyse der sehr komplexen Spektren von mono-
substituierten und l. .2-disubstltulerten Naphthallnen aufgenom-
m€or iiber d1e ich vor Iängerer ZeiL (MeIlo-Nt"lR, No. 59, Augusb
1961) berichtet habe. Damals war 1ch bei der vollständlgen
Analyse gescheitert. Mit dem neuen Tnstrument sieht dle Sache
sehr vle1 hoffnungsvoller aus. Vermubllch werde ich in Kürze
darüber welter berlchten können.
Mit den besten Grilßen

fhr se 'ergebener
.r' eurusöhLYL Nfl urrrd.

NCi{z
/i,a ''<-'
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Fernsprecher:
(621) 60.l (Vermittlung)
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464811 (Zentrale) BASFLudwigshsfenrhern

Code s:
ABC 6th ed.. Acme, Bentley'6. Rudolf Mosse
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THE UPJOHN COMPANY
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TELEPHONE (616) 345-3s71

April 2, 1968

Professor B. L. Shapiro
Department of Chenistry
Stanford University
Stanford, California 94305

Deai Barry:

I^le have been calculating ABX spectra by LAOCN3 and EXAN-II to invesEigate some

of the deceptions and pitfalls that can be encountered in this syst.em. After
studying the letter of Diehl and Chuck (IITNMR 106/31) we became interested in
those cases in which the AB part had less than eight lines because

1 l-lr lrvA-vB = | tl.ra*l-l.lu*l).

Some examples were found in the Varian catalog. No 503 (Figure 1) and no 410
(Figure 2) are good examples of 5-line AB cases. The 6O-rü72 spectrum of no 382
(Figure 3) contains a 4-line AB part owing to the overlap of the degenerate ab

singlet wlth one of the lines of the other ab subspectrum. R. K. Kulling has
discussed a 5-1ine AB situation in these letters (IITNMR, 8B/L2) and Kim and
Anderson have recorded a similar situation (IITNMR, IO4/3).

Using the terminology and format of Diehl and Chuck, it appeared that the 5-
line situation could be encountered in either non-eclipsed, or eclipsed cases
(Figure 4-IB and -IIB, respectively) where the signs of the weak couplings
are either like or unlike, respectively. With like-sign cases, the singlet
could appear anywhere outside the ab of the remaining quartet and with unlike-
sign cases, the singlet could appear anywhere within the ab of the remaining
quartet. If Jg* \tras zero, a degenerate 5-line case with the singlet super-
imposing the täfminus of the ab of the remaining quartet (Figure 4-IIC) could
occur.

The above examples were all like-sign cases. Since no example of an unlike-
sign case was available, we have calculated one (Figure 5). Careful choice of
parameters gave rise to an overlap of the degenerate si-nglet with one of the
inside lines of the remaining ab lirres yielding an AtsX with a 4-1ine AB part
and quite deceptive in general. In the X-part, the four principal lines have
collapsed to t\^ro lines and the combination lines are quite intense. We tried
this spectrum on a nuniber of our chemist friends and they all agreed it was

indeed deceptive.

The spectrum of 5-hydroxynaphthoquinone brougl-rt out an interesting observaEion
on'the application of LAOCN3. The three-spin system is an example of an ABC
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v is the frequencY of line B and

v4 accofding to v3 - v4 = Ap *
tion falls. To avoid this Problen
frequency difference and the itera
solrrtions of Figures 7 and B' The

the spectrum leads to a choice of
tion.

Another
gether.

ur is iEs chemical shift. To separate v3 and

the value of Ap goes to infinity and the itera-
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1omp, Jr., Ph.D.
rr-rä' arr"lYtical Chemis trY

a

case which is almost degenerate (Figure 6). The small" shoulder in the spec-

Erum at 438.3 is attributed to resiäual protons.in the chloroform solvent'

In analyzing the spectrum by LA6CN3 it wäs not detected that the tall line had

a width greater than the others, hence this line \^7as entered as a singlet'

The analysis would not converge. Dr. Bothner-By pointed out that the reason

fornon-convergencelrasinthetreatmentofthetalllineasasinglet.To
assign the t\"ro center lines of an AB rnultiplet, the same frequency tells the

iteration process that this is an A2 subspectrum and therefore äv = O where
ä t't

t

, the lines \^lere reassigned with a 0'2-Hz
iion 

"oolrerged 
successfully, giving the t\n7o

intensity rÄlationship of the weak lines in
the parameters of Figure 7 as the true solu-

alternativeistoleavethetwotalllinesoutoftheiterationalto-
Thisgaveaslightlydifferentresultwhichmayhavebeenlessaccurate.

we also found a problem with LAOCN3 on the 360 computer' The DIFFER subroutine

has three DO-loops and two GO TO statements all tttdittg at statement 57' Ap-

parently this dolsn,t work in a 360/30. we got to 57 from the GO TO statement

withoutgoingthroughtheDo-loops,butthecomputerthentriedtogoback
Ehrough the small."i oO loop ending at 57 ' The calculation bornbed because the

values for the variables ""t",rrrkrrätr. 
The problem is easily corrected by

separating the looPs (Table I) '

TheLAOCN3programwasmodifiedbyDrs.B.V.CheneyandD.J..Duchamptorun
on the IBI'I 360/30 computer' fne plot program was written by Dr' Cheney and

iiru-ptoUfem in DIFFER was diagnosed by Dr' Duchamp

VerY truly Yours '

/l*,1,
George
Physica I

GS / elm

Enclosures

Subject: Analysis oi Some ABX SPECTRA ltfith lÄ'OCNt'
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cALCULATED SPECTRUT FoR FHyDR0XYilAPHTHoQull{ot{E

PORTIOII OF THE I{TR SPECTRUT OF 5-HYDROXYiIAPHTHOQUII{01{E
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FOOD AND DRUG ADMINISTRATION

WASHTNGTON, D.C. 2O2Ort

April 26, L968

Professor Bernard L. Shapiro
Department of Chemistry
Stanford lltriversity
Stanford, Cal-ifornia 943O5

Dear Barry:

There is a gap to be fit led in the range of precision of peak
fositLon measurements, attainabLe with fieldlfrequency toätea spec-
trometers.

on the one hand, with the usual set-up, say, an HA-100, one can
det,ermine peak positions with the DrF t circuit to 0.1 - 0.05 Bz,
and/or perhaps by read{ng them off the chart directLy. The latter
method presupposes a certain degree of confidence in the Linearity
of the sneep. On the other hand, Ray Freenan and Bo Gestblop
recentl-y advanced a coupLe of orders of magnitude beyond 10-r Ez
(see IIIMMRN LL3r47). This required sonewtrat unusual instrrrmental
condl.tions and a Lot of patience. I should l-ike to describe now how
a precision ln the centihertz region can be reached with only
moderate demands on instrtrmentation and operator.

coming back to DrF L3 the corresponding circuitry does not give
out a clean slne wave, but a superposition of time-dependent wiggles;
therefore, a counter operating in the period-averaging node wili
Show appreciable flutter in the last digits. The manual- oscillator
(l'to) and sneep (sI'I) frequencies, wtren monitored separatel-y in the
same way, appear to be rrsteadiertt than DIF I by at least one order
of magnitude. This observation suggested the use of two separate
counters for the MO and SI'l frequencies.

r have been using the relatively slow (and inexpensive) IIp 5512A for
the Mo frequency, since under good anbient conditions this Mo
frequency drifts only very sllghtly; for the s[.l frequency, any counter
capable of giving a period-average display about twice a second wil1
do, e.g. an HP 5254L. Then, by sweeping slowly (0.01 llzlsec), by
measuring the above frequencies simultaneousLy, ard by repeating the
process at least three times, one can obtain peak positions repiodu-
cibLe to äbout 0.01 Hz.
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Thus the potenti-a!- of the tlA-100, as far as precision measure-

ment$ ls concetned, has been reaiized in a rather sirnple way'

This centibertz'piä"fsfoo has nade it possLble to obtain more

meaningfuf r.sutis from the iteratlve Lreatment of experimental

ä;ä;; ;n.oi-äu;-ä"r. at1owed us ro do in the past. Repre-

sentative r.m.s. errors welet in the case of some six-spin systems'

of the order of 0 '03 IIz '

Sorry for having to be reminded' Best wishes and regards'
a

't

.t

f

SincereLY,

i'i ;

.Y'i_ 1-u.,J.,Y

Ernest Lustig
Division of Food ChemistrY
Bureau of Science SC-410

Suggested tltLe: One SensibLe Centihertz

)

,|
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DTPARTMENT OF RADIATION BIOLOCY
AND BIOPHYSICS

THE UNIVERSITY of ROCHESTER
School of Medicine and Dentistry
Rochester, New York 14620

I TLEPHONE 716-473-4400

AprLL 26, 1968

All previous interpretations of the pmr spectra of adenine 5r-nucleotides
have been based on the Hl r, Ha r, H) and H* resonances because of the previousinability to obtain spectra id whi6h the ffr, H", and H7.r signals r"rä ""p"rate.Iüe have obtained spectra in DrO in wh-ich tfe"e ütt"r tfiree i""orr"rr".s are
separate and have identified them. A typical spectrum is enclosed. The H^,
and H1r signals are pseudo-triplets because of the closeness of the r.t"l.r"fri
coupling constants, which are Jrr_1r = 5.3 cps, Jrr cr = 4.g cps and J^, ,, = 3.g
-:p".- The-Hos peak is only poorly-#"sotvea rä"ä,r"3'o?'"o.rpil;';r;^';"ii'f3' J

Hrr but alsci to II5r, Hqn and to P. The assigrunents were made by cornparing
5f-AMP spectra wittr thdse of 2'-AI'{p and 3t-A},fp. (Because I have nor yet
mastered the art of spin-decoupling, Laurie Colebrook has very kindly verified
the Hr, assignment for me. rrradiation of H,, .colrapsed H^, lo 

" 
doublet.

This äutomatically verified H"r and Hr., becaüse of the fin6 structure of II^,
and poor resolution of Il, r) fnvestigätion of the 5t-Al{P spectrurn-under lr"iio,r"
solution conditions and domparison with 5r-dAMP and ATP spectra has led us to
relate the chemical shift of the ribose protons with the torsion angle, 4clt,the stacking and the freedom of rotation of the phosphate group.

The relative order of the ribose protons in ATP are the same as in AMp.
The coupling constants of ATP and 5'-AMP are sufficiently similar to indicate
very little difference, if any, in the ribose conformation in these two nucleo-
tides.

Dr. Bernard L. Shapiro
Departnent of Chemistry
Stanford University
Stanford, California 94305

Dear Dr. Shapiro:

I am enclosing an abstract of some pmr work which we have just submittedto J. An. Chem. Soc. I hope that it will enable me to receive the IITNMR
Newsletter.

This work was done in collaboration with Dr.
Roorkee, India.

Raghunath P. Agar:r,ral of

Yours sincerely
. ,,

, -1, j t .. :/,:/ ,l ,. n

Isaac Feldman
Professor of Radiation Biology and
Biophysics (Physical Chemistry)

IF:jl
Enclosure
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