
?g',. lz.M 7,M
Itlinois

Institute of

Technology

N-M-R
Newsletter

No. 98
NOVEMBER,1966

Fay, Sternhel l, i',lesterman
I - Substl Euted Acenaphthenes

C ampbe I I
Two-site Exchange of a Chelated Prolon

Haigh, Heatley- Äsymmetry of R Absorption in AB"R^ Syslems, and the Signs of Some Long-Range Phosphorus

Couplings L P

Katrit.zky, Tiddy
Activation Energies for Rota!ion of Substituted Amino Groups

McI vor
CDC 3200 Adaptation of Various NMR Computer Programs

Wi se

2

4

Ilon i z
Postdoctoral Positions; NMR Review Reprints

Malinowski
Bulk Magnetic suscepEibilities Determined from NMR Spinning sidebands using coaxial cells

Decoupled Spectrum of 4r4t -Dlfluorobiphenyt

BarEle, Jones, D. W., Pearson
TemperaEure Control Circuit for Broad-Iine Probe

GatCi, Segre
öonfärmation of 2r3-Dimethyl-Dioxane-1r4

Murre I I
Si-H CouPling Constants

Bruge I
Analysis of Ehe Neurin Bromide Spectrum

Hall, G. W., Braithwaice, Frost
Computer Triggering

Strauss
Carbon-13 Enhancement

Ilaire, Dufermont
iMtt Spectra of SEannanes Sn-C Bond Magnetic Anisotropy

Lund in
De'sign,and Performance of an NMR Microcell Particularly Suited for the tIA-I00; How to

Fi lter MicrosamPles?

MacieI
l3C SpecEra aE 25,L MHz' Using Carbon Lock

Heat Iey, Al len. G.
Rotational Averaging of Coupling Constants and Chemical Shlfts

Heinrich, FeeneY
OH Det.ection bY Double Resonance

)

OVER



Shporer, Loewenstein
, lsotope Shifts

l^Ii I liamson
Changing Cycles till it Hertz; Bond Angle and Dihedral Angle Dependence of JO

Rae
Solvent Effects: Ar-X-Me Types in Benzene Solution

Freeman, Grhymeraht Ray
Line Width Transfer by Double Resonance

Kullnig, Martini
Characterization of Amines

LaszIo, Schleyer
Bicycloheptadiene Spectral Analysis: Comparison of r66 Vintage with Earlier

Brownstein
lntermolecular Catalysis of lntramolecular Exchange

l^Iahl
NMR of Biphenyl Methyl Groups; NMR Abstract Cards

Martin, Sabacky
A Decrease in J t3c -H

wi-th lncreased p-Character in a C-H Bond

40

4T

44

46

48

50

51

54

56

57

60

62

65

66

68

Anet
Ring Invers.ion in Cyclohexane-dr,,1 Double Resonance Measurements of Exchange
Rates with a Field-Frequency ,- Lock Spectrometer

Stothers and Friends
8Th ENC

Knight, S.
Carbon-13 Absorption Mode Spectra of Petroleum Fractions

Martin, R. B.
Two Postdoctoral Positions Available

Jacquier. Aubagnac, Bouchet, Elguero,
Influence du Doublet DrAzote sp3
le Cycle Pyrazoline-2

l4arzin
sur une Constante de Couplage Eloignee dans

Luckhurs t
NMR of Stable Mono-, Bi- and Tri-Radicals

Dead I ine Dates : No. 99
No.100

l5 December
12 January

L966
L967

NOTE -'

A monthly collection of informal private letters from laboratories of NMR. Information
contained herein is solely for the use of the reader. Quotation is not permitted,
excepE by direct arrangement wiEh the author of the letter, and the material quoted
must be ref erred t.o as a 'rPrivate Communicationrr.



98-1
TELEPHONE I MW 0522

lN REPLY PLEASE OUOTE I

Prof. B.I.Shapiro
Dept. of Chcnietry
Illlnolc Instltute of 15.1.0. L966

Technoleglt. @W lflniurrsitg uf ggiltrrg
DEPART nmNT 

" 
9B *or{FA NI"cw cH EM r s rRY

1-SIIBST ITUTED ACENAPHTHENES

Deer Barryr
We have carricil out some eysteslatlc studies on I-subetl-

tuted acenrphthenec. The chenlcal ehifte are for epproxlnately zfi
eolutlonr ln CCln , the coupling constants (lnX epproxlnation) for
up to 10/ rolutionc in CDCIT. Thc date ahow nuch poorer comelatlon
with the Deiley electronegatlvlty then those reported. by lVlllisraore
rlthough thc trend,s renaln the rlnCo There ir the ucual differentletlen
between o1r end, tranr vlcinal coupling conctentr rnd the tcndency
for eelipred protons to spperr upfield . The ltber correLrtion
rhould be used. with cautlon because of the obvioue difficultier
esroci.rted with the presence sl groups dlich are not cyclindricelly
rynnctricel about the bond. jolning then to the ring ryrtea (cg. crgr
the c&r I group in ttrir ret) "

R

WhenRrH
öArBrC = 7.16 ppn

lYe lre now looking lore clore\r tt there end other d,atl end

rlro rt rore heevlly rubrtituted ecenaphthenel.
Wlth 'oert regerdrr yorrri sincere\y

C.K.Fty S. SternheLl P. W. Wer ternen
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THE UNIVERSITY OF IOWA
IOWA CITY, IOWA 52240

D epartment of Chemistry October 18, 1966

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

Dear Barry:

r hope this letter wil-l keep me in good standing as a
recipient of your I]-TNMR Newsretter. A short title is
"T\,vo-site Exchange of a Chelated proton".

In our studies of unsymmetric enols in which intramolecular
hydrogen bonding occurs, it was found that the chelated proton
signal, 4 16 ppm downfield from TMS, was broadened by structural
changes that cause an increase in the distance between the two
chelating oxygen atoms (l1TNMR Newsletter No. 87)

Our recent
benzoylindanone

o,H

studies include low-temperature study of 2-
in methylene chloride:

o

-

o

fhe signal for the chelated enolic proton appears at go4 cps
downfield from TMS, in cH2cL2, ät room temperature. The signal
is broad: width at half-height ( A O) is L7 cps. This value
is obtained by doing repeated scans '(20-25) on our A-60 with
the cAT attached. Earrier data (1) showed a narrower rine on
a single scan that was of low intensity and difficult to read.
The A 1 values for the benzoylindanone enol proton at several
temperadures were determined by this method (tab1e I).
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Table f. Enol proton

Half l^/idth. A ,_t '2

l/^hdLt uP5

18 cps

.4 cps
cps
cps

Signal of Benzoylindanone in CH2CI2

Temperature

270
-16
-.23
-37
-42
-56
-6r

L2
t)

5

4
4

A1l- of these lines have the Gaussian shape, except thatat -55o to -600, the curves show a second signal of weaker
intensity. Because we had experienced difficulty with signaldrift and trigger jumping during CAT scanning, we repeated
the experiment three times over a period of several months,
on different samples. rn each case, the curve showed two
overlapping signals (Fig. 1).

qo+ clPt e7t
ll

7M5:O
F'ell

A simple graphical resol-ution shows that the intensity is
86/" in the downfield signal (904 cps) and. r4/" in the upfield
signal (90I cps). The downfield signal shows 6, y = 3.5 cps;
the upfielcl signal (approximate) A L = 2 cps. The signal
intensity ratio is interpretecl to meän that the two specj-es
indrcated by the structures above are in equilibrium in a
rati-o of 6:1. The more stable species must be the one with
a stronger formal o-H sigma bond. creater shi-etding by the
sigma orbital shoufci place this proton in resonance upfierd
from the less stable species, so it is clear that anisotropic
deshielc'lrng is signlficantly greater in the more stabre speciesthan in the less stable species.

trve are now examining this system for a basis for assigning
:ratural line v,riclths so that vre can apply the Bloch equation to
calculation of proton tunnelling rates. we are also seeking
o Llrcr i,rocicl cornpour-rcis for these stuclies.

Bes F_ regards,

'O*K
Richard D. Campbell
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UNIVERSITY COLLEGE OF S\FANSEA.
(uNtvERstry oF wALEs)

STNGLEION PAR& S\rrNgEA.

Ielephone I uerrlr t56?8.

17th 0ctober, 1j65

hofessor lj. L. Shapiro,
Departrnent of Chenristr.v,
fllinois Institute of technology,
Chicago, Tl-1-inois 60616, U.S.li.

Dear Dr. Slrapiro,

As-rusei*z-ef:L4unrttÄgq-r:u*il$ Slrstems, and the Sisns of
gg.Jg$ptge rholg-pl1g{.gs_ C ojrplins E

.ilhis contribution is a riaer to f.I.?.ii.t..R. B8-j4 and ref. 1. It was

correotly stated2 sotne .vears ago that the R abso

seneral not s;zmmetric about v*. ünrortuna*"." ;;:';1.::r;3:X :il:"::";I":"
the opposite statenent, which was reprocluced in a recent text5. The purpose

of this note is to emphasise, analyse and illustrate this asSrnrnetry.

Let I : JAR - JBR, ö I ,o - ,8. In most oi' the com:rounds consideredl ,
lf l<. | ö | and lll.. lJo,[. Accoroingly we expand in powers of L, and the
energies o{' the principal transitions are, coruect to second order:

DEPARTUENT OF

CHEMISTNY.

l!.
1

2

3

4

r(x)

5(x)

/ (x,r

i:(x)

ßm
@

f@krEEirnu

PROTESSOR C. Ir. HASSALL,
Ph.D.,tr.n.Lc.

rng,r

$t+t,
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Here J I JAIi, J' I gDR; x can run f?om -*- p to (äp - f );
D+ = (ö2 i o Jna + 9JN)2/4)+; rna "* I (e 1ä;*)/n*. rn these spectra,

1lnes differing only in the vaLue oi * u"" not resoiv"d. Irtevertheless, this
fornulation allorvs us to deter:urine the nagnitude of the ooupling constants and.

their relative sigris.

In fig. 1, the spectrun häs been annotated in accordance with the above
teble. ',hen J and Jr have the sa.ne si6n, the sharp transitions 1 and 4 are
on the outsitie of the spectrun: this is clearly the case here. Oning to
the preSence of the r* factors, the R. spectrum depends not only on the relative
slgn of J* and J, buT also on the sign of ö. these signs a^ffect the nature
of the asSnnmetryr ed also the breadth of'the absorptions 5(x), 5(*) aS opposed
to 7(x) and 8(x). rne Jl p spectmn has shovml thut ö (0; hence the shape

of fig. 1 is only consistent with J* and J having the sa.ne sign. Fron the
posJ.tions of peaks a, c and e, we obtain JAr? = + 16.2, JBR = + O.4 c/s.
(Tbe l1P spectrun gave ö = -J.8 poporno, JAIi = + 6j.3 "/"t-:In fig. 2, it is cleer that the as;rmmetry is exactly reverseo. But, from
tte JIP datal , we know ö > O. The reversed as3rumetry ls conpatible only w.ith
all the coul;ling constants still having the same_ sign.

,ie can now reLate the signs of several coupling constants. Let us assume

12?tto < o. Then fbom refs. 1 and J, zJFwp ) o (and also JJ*FF > 0) in

fluorophosphonitrilics. ff we assume 
trprq ) O in all these oompounds, then

fron the preceding discussior Jr*rn ) 0 and 

"r*rn 
) O in agreement with a

very recent review6. tr\rrtherruore, the signs of the snall long-range oouplings
66-o"'J.guTücri )oancl 'JPrm.cH >o'

LastlJ,-r we briefly re-consider the as;unctry ln the two fluoro-oorpoorrdrl ''
where I Ll is not snall; on the contrary, ltl > l6l>> lJ,ut . Expancling

ln a power serieg now in J*r we finc'l the principal transitions are s.trmnetri.o

about vR, correct to seconcl order in J*: ancl this is borne out by the
publlsheo spectra, except at very low field strength. However, the oonbinati-on
bands are asylnmetric to first order in JAB. fn cases where the principal
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See also ref. J

see also r.r. i'.i'l .iri .Jl .
ö6 - 1.

transitions give no i-nsi6,h't as to the reletive signs of J anö J^rr such

informatior: is readily available from the combina.tj-on bands, if ihese can
be oiscerneo.

Yours sincerel.tr,

ü . ,,,.o äaigh

F. ilea.tley (ilanchester University) .

Flease cri;dit this to the Swansea Erou!.

Errata
I.f.l.l,oi..orr. 88-J,: footnote a: for t; 11t reaci t1 11t

lief . 1 t ::). 11!J, penul-timare line: for ti tOt2r res.d 'i tOtZl.

äeferences

1. !'. iieailey and J. lo .,.'oddl J. 0. S. (rr) 1152 (1966).

2. P. -riehl and i. Ä. rople, l,iol. ljh;..s. 2, 557 0960).
J. 'r'.. iiei'fernan ano ll. F. .,. ,ihitee J.C.'i;. 1382 (1961 ).
4. P. :,, Corio, ..i. i.ol. Spec.9, 193 (c,$2'; at p.199;

f. j. .;. Ensle;;r..;'. !'eeney anc 1,. j.i.:jutcliffe, Iiigh Resolutioh li.irl .R.
Sl.rectroscopy, i:'er6auion 1965, T p. ,68

5. ;i. r,..:,.anatt, G. L. Juvine-.l1. I .t. J. ,iilener and ;r.
26'öt. (1)66') at p. '2097.

ir. Ellenan 2 J.A.C. j. $,
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I]NIVERSITY OF EAST ANGLIA

School of Chemical Sciences,

University PIa in,

Norrvich, NOR BsC.

Dear Dr. Shapiro,

In.Iuly's Nensletter (I. I.T.N.NI.R. 94, p.28), H, F.titz reported

hindered internal rotation of an N methyl amino group in substituted

(s)-triazines. We have studied the temperatltr"e dependence (-60 to

+30) of the \.m. r. spectra of the substituted dimethyl amino pyridines

A to C and have found simiLar behaviour of the NMe, group in A and B.

\o NO NO Me NO

lle

2 2

N NMe

C

98-B

22
NNIe

D

2

At -60() trvo peaks are observecl for the NMe, group in A and 3,
thesc collapse to a singlet at l'iigher temperatttres. The values of the

chemi.cal shift clifference betrveen the trvo methyl peaks at -OO0(A)),

logethel ri ilh tht' <:oiLlttsccncc tcmperatures (1'c), and vali-tes of AG

calcrrlzrtecl 
1 

,r'orr-r tl-rose are given in the table.

+

1'ARLIi

A

(ionrpoturcl

t\

I]
(:

Soh'cnt -l'c:

()
-34-

-30
()

-;0

ata
12 .3

1ir.5

4i

ctIX:1,t

c FIrCle

('uc'l,J

ct)cil,l

ac*b(x"ar /mole)
12.3

1.2.4

10. I
('to. n"

+-0.
+^- u.
+-0.

5

5

5

ir) in <:ps irt 100 1lc:/s.

lr) (.'lL1c'trllrtt'cl r.tsitri c'rlttiiLir.rtl lll'ont rcf . 1

c,) ('lrlr.ullr1t,d irssullr ill! (.oärle s(.crrrrc' tt:tnllcratLlrc of -60

as ft'lt' r'r-rnrpotttrcl l').

rvith 1\1) the same
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At first sight the lowering of the barrier to rotation in B

is surprising, but this is prresumably due to steric interactions

between the 3-NO2 group and the NMe, group.

Work is in progress at the moment to obtain more accurate

values of aCf by a complete line shape analysis of the temperature

dependence of the NMe, peak. We are also looking at 2NHMe,

derivatives, and at related substituted benzenes and pyrimidines.

REFERENCES

1 R.K.Harris Ph.D. .Thesis, Cambridge 1962.

NKor-t": -Lr..[.
G, J. T. Tiddy

1 1,u 11

A. R.Katrilzl<y

(
t



DEFENCE RESEARCH BOARD
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DCBRL 904-1
CONSEIL DE RECHERCHES POUR LA D€FENSE

DEPARTMENT OF NATIONAL DEFENCE
MIN|STäRE DE LA D€FENSE NAT|oNALE

CANADA

DEFENCE CHEMICAL, BIOLOGICAL AND
RADIATION LABORATOR.IES

OTTAWA 4, Oxtenro

LABORATOTRES CHtMtQUES, BTOLOGTQUES ET
RADTOLOGTQUES DE LA DEFENSE

OTTAWA 4, Oxrrnro

R.A. N{clvor

12 October, 1966.

Dr. B.L. Shapiro,
Department of Chemistry,
Illinois Institute of Technology,
Chicago, Illinois 60616 ,
U. S.A.

Dear Dr. Shapiro,

Recently,we have adapted the programnes NMREN-1, NMREN-2,
and M{Rrr of Reilly and swalen (1) foi uie with a control Data sz00
computer. The largest change necessary was the reduction from g to 7s,pils. MTRIT has been rnodified to enable trace adjustment of the
I{!!REN 2 output without repunching cards. rt shoulä be noted thatthe subroutine SPINXuses a variable X clifferent from the X which isin coMMON. This can cause difficulties when the EQUIVALENCE
statenent is nodified, and this variable shouta tnen be renaned..

The Lusebrink progrannes (2) pL0T, BLINE, SCALE, and DECOMP

llu-: been adapted to tho above conputer with no special changes ordifficulties. Details of all adapled progranmer ät" availabie upon
request.

Yours sincereLy,

)

J.D. Swalen and C.A. Reilly, J, Chem. phys. 37, 2I(L}6Z).

T.R. Lusebrink, Ph.D. Thesis, University qf California, 1965.
W.D. Keller, T.R. Lusebrink and C.H. Sederholn; .J. Chen, phys.
44,782(1966). 

I

(l)

(2)
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NUCLEAR MAGNETIC

RESONANCE SPECIAL]IES
INCORPORATED

l4lo Greensburg Rood

October l-9r 1966

Professor Bernard L. Shapiro
Depantment of Cheruistry
Il-Linois fnstitute of Technology
Chicago 16r flLinois

Dear Professor Shapiro:

Decouoled Soectnum of l,'4t-DifLuonobiohenvl

fn a pnevious süudyr1 th" 60 MHz proüon magneüic resonance
spectrum oi 414r-Difl-uonobiphenyL was analyzed as gn ABX spin
systen. Since then f have had the opportunity to ilvestigate the
spectrum more compleüelyr employing irradiaüion at 56.4 MHz in
orden to decoupl-e the fluorine nuclei. The resulüing AAtBBt
specürun has bäen alal-yzed by means of a technique devised by
DischLer and Maier.2 the derived parameüens ane K5 4.J tlzt
L = 8.9 Hz (estinated), M = 0 Hzt N = 9.I Hzt and llob = 2L.5 Hz.

The undecoupled spectrun consisüs of the superposition of
two AAtBBT spin lystens, one anising from coupling-to fLuorine
possessLng ß. spinp and the othel from coupling to fluonine'possessine 

ß spin. The analysis is identical" to that of
intenpretinä the spectra of.two_A4tnnr spin. systemsr possessing
apparänt chänical Lnifts fob + | (Jax - Jsx)e and

%E - * (Jax - Jnx). The interval N appears twice in each
patternr a"a the separation of the pattern centers is equaL to
ä |to* + Jex l. The nagnitudes of Jlx "r1 1ul'^ detenmined from
thä undecoupied spectrumr 8r.€ 9.05 Hz and S.2i Hzt respectively;
while the napgritude of N is 9.09 Hz.

Sincerel-yr

W^11,,","^ ß ' \rl^l
Willian B. Wise

lrtBlt/ck

References:
(1) R. J. Kurland and w. B. Itlise

J. Am. Chem. Soc. 06.r T877 (1964). 
I

(2) B. Dischler and w. Maier
Z. Naturfonsch. 16ar 318 (196L).

New Kensinglon, Po. 15068
u.s.A.

Areo Code 412
361-0300 337-7727

SCIENTIFIC APPARATUS E LE CT RO N I C /NSIRUAIf NI AT ION RESEÄRCH AND DEVELOPIAENT'
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Bruülolü lnslilule ol lechnology
mml0lll l, m{cr,arvD.
Principal E G EDWARDS PhD BSc FRIC Bradlord29567

DEPARTMENT OF CHEMICAL TECHNOLOGY

Prolessor RLElliott 8Sc PhD FRIC FTI FSDC

ow/n l8th October, L966.

Dr. B. L. Sheniror
Delartr;eut of Chenistr.y,
Illj.noie fnstitu;e of Teci:noIo5.',
Chicar,:o, Illinois 6r.15161 U.S..\.

De;,rr Dr. Sii:rlirol

In broad-line ii.i'i.i).. srectroscon;v, or're ol'ten rrishes to rneasure absorption
line shapes, for exauinl-e of a- soiil poly:ler, over s. iride tenrpcra.ture t:er.,te. I'Je
have been t'rorl:in on a systen t:irereby the ordi''rates of the f irs'b-.-1ff t:rential
output frorrr a mociified Roi;inson raärofrecuericy (29 ;,,"/r) spectrone'üer are puriched
on'paDel taire. For eacl: nc:.,su1'.;lreltt, the taoe also carries an iridicltion of
tenperature, deri-ved I'rora a therrostat corrtrcl arid r::eclrt:.rrica1 d.i;'itizer, and a
terEination character. Thus, tlr(' r.ieir.n second l:iorxents for a: secuence of il .li.R..
,..bsorption curves, aDDxc'rriabel;r correeted fol base-lj.ne arrd, tj-iLle-consteinb effects,
may be conlutei so as to .-,ive ci:.-rectl;' :. .rapii of seconrl noment -yellUq tenlrerature.

Sanple tcnrerature is ,ovi::'ric'l '.I' coirtici -,;j i.h i: hc,a.ted co1,'1rer. blocl< ilhich
forn;: one ter::inal of h.cet 1cl.: 1'o :. co,!-,, res;l'voir. Tlie irietho,-l of te:,'rcrature
control n€1:r bc of interest to::er,ders. It liLs be.:n f'ounrl th:.t ,rl.::t-nun resistance
coils of sufiicient re'iJt:,,nec rire exceeclin,;1;,r brittle l,'hen eritatically wound. in a
ver;'cotifir.ed space. I'urther, hunting' occurs unlrrs; the coil is in contrLct with the
heeter', in uhich case illorüher sensor i::,ieeclei for s:e:rrrple templ.raturo xr€irsürenent.
Soth frtiictions cnn be &c :o-i':l-i::LeC- '-i-'l' tl-?r'lno':ounle. Tn ," s:ot -:lvl.noneter
cireuit, the thelrrocouple e.:r..f. i: i:'k-nced. L;';11:rt preci-siorr ooteiltioneter
across r l.j5 vol'; irercury ceI1 ir: sr,.ric,- r'rith::69:t.4. tir: oxide resistor. The
potelrtioneter i,.; ittachccr. r.:eö;.i:.;rj-ei.,.-Lly to ' sh:,fted C"l._,j-tizer wlii.-'h rrovid.es
r:o;r1o-ue-to-di..:itel ccuvilrsion of ter;r;ter":.ture . 3i' I:e).nri of thc circuit shor:n,
sl:apIc i:e:ter cur'lcr:t i.-; redr.lcel ',:itr:;- : -r C.lP TL lirototr:.:risictor., oosit-iolrec j-n the
li-].t r.th of ille .'a-'lv::.:oneher, i., iliu,:1lri.led-. Tl:,--. loi':cr Ir;.rt o.L' 1;he fir:ure shors
the si,fet]'circrr:'.t to plotr:ct i.;i^in.st;:.1vl.nll.".c-i;.,-'1',r:? fl.ilure. ;l::diitionaL
c:rcuit (not;i:o',n) plevents oversllootin" ol'the li l-r'; been lrnrl. coosenü-arlt loss of
ccntroll irc:.ter ru.'-'r:r:l'; ri-l :rdt:i:eci off :.s 1i_l.t fi..f1s oIt cr, rren's"o''rrr niiotoceJ.l
e:nC i; rectlred. olil;' t:i'',:.r c ';eco.- o:rc ir: i.l-.i-'.ri::rri,.ted

Ctrrlert hi_;il-:'e;:c}:iio1 ; 1,';1;'s':ii:t i nc].u,re:
t."ij / ehcnic:.f sh-j'tl; ilr cc!-;'e.-c11,; r:rori::ic l,rolccule;;
L"\i1l nrotc.: re!a::r."n3.r il c"'clic ar irori o- ).oru.- ctt.,')outri;-:; r.nCt " t: *r)L. Lirt.-.\L-Ll ..1:.]-'O-.lt' :r. .. ".aO--,'l: *r).j-...'"1-a -J.

fi:. 11y, .':'-. ,.'.. e::11'e:ji ,- ')rcu' '.io:: to ll'. ..r. Bot'rlr..r.-31r ..rt:cl l:i.l col.lc: .,1..ec
l'r- :l:e co:r1l-.:.1'-lci :'.-r.r: :'...1i:ie '. - ..;ll.on i:-.ti.';u-e )-, t--r..: o ri--:::-r in tl c i.I.-.. -;-i;-R
lilt.;,;1' 'ter. 

I

Ln^

Jones

't -/
KO.&+l&
il.D.-^.rtIe

'.-.. t

l.t.lr.^'r.
0 l.B.Pearson
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Ij.1ano, Ccblber 2.i, j?G6

Frofesso:: B.i. Shapiro
)epartraent of ihemlstry
f T Y -r-/\ -.-_r-1,:!IrrL'l;)t -hlCagO
illinois Institute of
Technology

f

I

\.,.tqtLrxo-. -'

ISTITUTO
D Cnlutca lNousrt^tE

3 CI,IIC ll,rT ICII C! 2, 3-DI],::TIyI,-)IOX,\l.r I- lc rl

Dear Frof3ssor Shapirc:

'tle have recently studied. the n.n.r. spectra o.t both isorners
of 21 3-clirnethyld.ioxane- 1 , t. The spectra.l para.meters obtained
e.ni thr r.ssignei. structures are as follows :

trans isoner ? sis isomer :
cli. 1.,:rr.'",::'i.r.l ehe'i:- ?äs ae interconverting chairs

1
1

lt..
X*

AA

o0
c*iAI 0

i n l,.S

:n e,C -:+uane

->1

.4 4 O1
- I t.t))

.4, lO

1 .ö5' l(:

r aO
.)I l '

//1'1.1() 111 Oenzene

?-i.O4 in acetcne

ß'
cx;

B'

J
rr )

-.''.,'trI

A' A

!.-.r' lh e -l ll: - 
-lir.rnsn*
4:9li:.:vr.v

,T

i t.1':

\ . '-lZ

ti.)'

11.10
3b

continued-...
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lii,l anol Cctober 2{1 1996
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For the -OCHCH -CXOH-0 - fragrnent :
JJ

8.45

6.32

-0. 33

J

J

J

^ ^9ÄA

AX

A.X9

3. 2C

o. ()

-c.09

xe hope that his "6lffibution 
r,ril-} bring our subscription up to d"ate'

Sincerely Yours,

fi,xUFW
lrr^-o.l*r-n " S tio-

Annalaura Segre
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THE UNIVERSITY OF SUSSEX
THE CHEMICAL LABORATORY FALMER BRIGHTON SUSSEX

Professor J. N. MURRELL T el ephone : Brigbton 66755

2oth October, 1966.

Dr. B. Shapiro,
I tT NMR Newsletter,
fl-linols Institute of Technology,
Urbana,
IJ-linois,
U.S.A.

Shapiro,

M. A. Jensen and. Dr. E. O. Bishop of this
ry have begun an experimental and. theoretieal-
Si2eH eoupling constants. They have colleeted.
silanes with substituents such as the halogens,
NMes and. a1ky1. Data on thirty of these

compound.s were availabl-e in the l-iterature and. they have
add-ed" d.ata on another thirty f 1ve. Detail-s wil-l- be
published. shortly, but Mr. Jensen will- be pleased. to
supply d.ata in ad.vanee of publication on request.

For the substituents Ph, Me, Cl and- H alJ- possible
compound.s have been stud-ied- and- the coupling constants
fall- as well into a Mal-inovsky relati-onship

Jsin(siHABC) = J(AB) + J(Bc ) + J(cA)

as d.o CH eoupling constants in the eorrespond-ing methanes.

Yours sincerely,

Dear Dr.

Mr.
laborato
stud.y of
d-ata for
OMe, Ph,

_-,:(tL /,,,, /i /,,, ,," I (

/
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U. S. NAVAL RESEARCH I-ABORATORY
WASHTNTGTON eI', O. C. 20390 IN REPLY REFER TO

I. Postdoctoral Positions

The Naval Research Laboratory, in cooperation with NAS-NRC,
annually offers a number of postdoctoral resident research associ-
ateships to U. S. citizens. Opportunities are avaiTable ln the
Chenistry Division for high-resoLutioq broad.line and EPR studies,
and ln the Solid State Divlsion for broadline,spin-echo and EPR
studies.

Additional information may be obtained from the undersigned.
The filing deadline is Feb. 1 , L967 for tenures during L967-68.

II. NMR RevigV R ints

A few reprlnts of the review atticle on NMR (coauthored by
Ernie Lustig) which appeared in the April Review issue of Ana-
Lytica1 Chemistry are sti11 avaiLable.

:(42 ):i+>..-
i

W, B. MONIZ, Head
NMR Spectroscopy Section
Chemistry Divi.sion
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Deporlmenl of
Chemistry ond Chemicol Engineering

STEVENS INSTITUTE OF TECHNOTOGY

HOBOKEN, NEW JERSEY

0ctober 20, 1966

Prof. B. L. Shapiro
Department of Chemistry
I I I inois lnstitute of Technology
Technology Center
Chicago, I llinois 60616

BULK I{AGNETIC SUSCEPTIB I LITI ES
NMR SPINN ING S I DEBANDS US ING

DETERMINED FROM

COAX IAL CELLS

I

Dear Prof. Shapiro:

I am sure that many of the IITNMR Newsletter readers will be surprised
to learn that the spinning sidebands, which occur when one uses coaxial cells,
can be used to determine bulk susceptibility. lt is generally believed that
these sidebands arise because of imperfections in the glass cells. ln actuality
the sidebands of the material in the annular region are a property of the co-
axial system.

The effect of spinning the coaxial system causes the molecules in the
annular region to experience an oscillatory field, AH", due to the bulk
susceptibi I ity difference between the sample and external standard; namely,

ZnH
AH" = + [ "2(r"-r n) 

* az(xn-x") ]
r

The frequency, vr, of this oscillatory field is exactly twice the frequency
of the spinner frequency, Vs. That is v, = 2rr. sidebands appear at volnvr,
where v^ is the fundamental resonance and n = l, 2, ---o From the t^/i I I iam-o
Gutowsky theory of field modulation we learn that the intensity,
n-th order sideband is directly proportionar to Jnz (k), where Jn

order Bessel function of the first kind and the argument
vAH

aV='- 2rv '
m

ln, of the

is the n-th
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Prof
nli

.r I : ri
'' ,i,,:

'I ..

r ,9i,'L. $hap-iro, ',1 -,. .:.
nois'' lnstitute of Technology

Page 2

One can measure the intensitY of

of the first sideband. The ratio of
the center band, lo, and the intensity

intensities is simplY

Jo2 (k)

Jl2(k)

The value of k can be obtained from tables of Bessel functions. The frequency

separation between these two bands is vr,
!,lhen the coaxial cel ls are stationary the signal of the material in the

annu lar reg ions spreads i nto a U-shaped form. T'he f requency Separät:ion, A,

between the two peaks of the U is related to k and u* by the following expres-

sion, derived for a 50 Mc/s spectrometer'

I o

kv
A

m

30
I

This method shouli prove useful for thosei'nvestigators currently involved

in measuring bulk susceptibi I ities.

Yours sincerelY,

' &n.nt al f. ??laä;-t tnli

ERH:j ef'
Edmund R. Mal inowski
Associa'te Professor of Chemistry
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Dr. !1. Brügel i.Fa.
Badischä Anilin--i;$oda-Fabrik AG ' Ludwigshafen am Rhein

HauPtlaborator iun
@

Luftpost

Deparbment of Chemistry,
Illlnois Institute cf
TechnologY

Herrn
Prof. Dr B.L. ShaPit-o

chicaqo. rtlinois 60616

USA

lhre Nachrlcht vom Unsere Zeichen

Dr. Brü./]ra.
lhre Z€lchon

F6rnsprecher-Durchwahl

(06 2r) 600 . . .

67 Ludwigshafen

26.Okt.
Telex

46, .
r966

Betretf Anal vsis of the neui'in bromide sPectrum

Selir geeirrter ilerr Dr. Sha'piro!

Vor einiger ZeLl berichtete ich in IITNMF Newsl-elter No ' 81

(nu,e.196,)überdleAnalysedes,Protonresonanzspektrumsvon
Neurinbromid (Trimetrrylvinylammoniurnbromid). Dabei v;aren die

VorzeichenderKopplungskonstantertderdreiVinylprotonen
untereinander alle afs pgg|!!g angegeben t'torden' !v'1e mir

Herr Dr. st,anley L. l4anatt vorn Jet Propulsion Laboratory des

cALTEC i.r,eundlichervreise rnittej-lt, hat er m1t dieser subst'anz

u.a.einigeLhickling-Experimenteangestelltundgef'und.en,dai]
rJas .,Iorzeiclren der Kopplungskonstante der beiden gemlnalen PrO-

tonen der VLnyl..qruppe ne8Stiv sein muil'

TatsächIicIi gibt es bei cler unniltelba.ren Ana,Iyse des zugrunde

liegenden 1OO irlHz-Spektrums eine Lösung dieser Art' die das ge-

n:leSSeneSpekt-rumebensogutda]:..lteltt,wied.ieseinerzeitmit-
gete i lte :

L; H Jab

'-)n't

z

\+.
lrl,'t: I
.:\ .'-^ t l :

y^ .t .22rJ ppn;
t1

,_ ._ ; .:t47 ppm ;
n

,,, = 1.J',c, p!rm;

= -4.27 Uzt

= tj .)e lfz i

: 1 l. i0 llz;

Tt)
i,,"c

Ji\ bc

lr.,*l= z.1znz, lr",* l= 
, .izHz.

.I

HASF

F
3I
2

( int. 5t,,nd.
CH o- s i,:r^a1 )

cj t i\

?
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Badlschs Anllln- & Soda-Fabrlk AG

Empfänger

Dr

Betreff

Unsere Zelchen

Dr.Firü/Fe"
67 Ludwlgshafen

26.ro.66
Blatt

a-B.L. ShaPiro

Die Entscheidung über die Richtigkelt der einen oder a'nderen

Lösung anhand deI', Linienintensitäten ist belm l-00 MHz-spektrum

r^regen zu geriJjger unterschiede nicht mSglich, zumal d'urch die

zusätzliche Kopplung m1t dem N-Kern Linienüberlagerungen auf-

treten.'Auch das ,50 wItiz-spektrum läiit kelne zweifelsfrele Ent-

schei-dung z1J, weil hier dj-e Überlagerungen noch stärker sind'

Das angef,jhrte Belspiel ist ein v;elterer deublicher Hinweis'

daß die gev;öhnliche, nur auf Linienlagen und Linienlntensltäten

basierende Analyse eines spektrums häuf1g zu-Fehlschlüssen führt

und unbedingt durch andere Teclurlken, wie Ct)-Sate1liten' Thick-

ling usw. , ergänzt rverden muß '

Herr Dr,. Ivlanatt hat bei seinen Experimenlen, über die er ver-

mutllch ba.ld selbst ausführlich berlchten "'iiI.dr 
natür'lich auch

dasVorzeichender'd.r'eiKopplungskons|antenmitdemN-Kernbe-
stlmmt und Positiv gefunden'

sehr zu Dank verpf'lichtet'

i4it den besten Gr'i;ien

tch bin ihm für seine Mitteilung

Ihr sehr ergebener

f1/ h*4/
(nr.w. gr'jger )

N

-q
d
J
1
I



Computer Triggering
lrYe elso have been trying out the idea(I) of r"educing the gain

of the N.M.R. stgnel before triggerlng a computer. In the computer
r:o11ectlon of sequentia] spectra, when memory sweep i.s ectuated by
irn input s16na1, the eccurecy with which the x exis is located
depends on how accurately the y trigger level corresponds to the
iesireö x v€Iu.e. lYhen the speetrometer is operated on high gain,
rhere 1s a verietion due to noise and a variation due to any
base]lne ( 1. e . DC leve} ) chenge . The accuracy of' locet ion coul,q be
improved by sherpening rhe trigger siEna1 (1.e. by increasing ff) :
ljowever, bewere maklng the mlstake of' tryir,g to achieve this by^
swltchlng from e large spectral sweep wld.th before trlggering to
the requlred one af'ter. We have been interested. in observing the
nete splltttng 1n a 54O c/sec. sweep wid.th (at 60 Mc/sec.) Uslng
crlr own-blown spherical microcells in a R 10 and. a NS-544 computer(2)
fstng the elrcuit shown in fig.I, which swltches the phase-deteetor
geln from I to I on triggerlng, we heve obtalned the result shown
1n f ig.II . The sernple wae 4Ot mg. of acetone 2:4-dinltrophenyl-
hydrazone; a pre-triggering field. shift of +10 p.p.m. was
lntroduce$r uslrrg TMS as the trigger signa1.. Sweep rate was
1.5 c/sect. The system allows a read.y check on the sweep width(ffa)
and. the results accumuleting 3|| spectra 

-! 

is shown in
IIb and. Ifc. Ifc was obtalned. using the same computer output speed
es IIb but wlth the recorder paper at twiee the speed.

Gordon Hall
Brian Breithweite

i,Devid l'rost DÄ t+ß(

1) Colebrook, Newsletter, 94-44
2) Frost, HalI, Leene and. Green,

Aa"^tU
Wr,w

Chem. & Tnd.,
-lzv

Colworth House,
Sha.rrebrook.
Bedforö.
England.

in press.
(
(
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(a)

(b)

iffi66t4

..lt

I
I

l.,

il

I, li I

ilr.i ,,
r..r .I ,.

,t

"f/l^ihft 
'tr,*i(c)
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PEI=IKIN_ELMEl=l THE PERKIN-ELMER CORPORATION

NORWALK, CONNECTICUT 06852

TELEPHONE: (203) 847-0411

CABLE: PECO-NORWALK

18 October 1966

Dr. Barry Shapiro
Department of Cherristry
Illinois Inst. of Technology
Chicago, 11l-inois

Dear Barry:

TITLE: CARBON-l3 ENHANCEMENT

I{e recentLy ran some Carbon-13 enhancement experiments in England that we
would likq to report.

The C-13 speccrum absorption mode spectrum of mesitylene is shown, The
spectrum \ras measured at 15.1 mc/s. The range was 200 ppm and the spectrum
rsas run 256 times. These scans were 20 seconds (CRO sweeps) followed by
suitabLe time delay to al1ow for the reLaxation time of the carbon nuclei.

The spectra may be accumuLated by means of recorder s\{eep mode or oscillo-
scope sweep mode, the latter being more rapid. The computer used was the
Northern Scientific NS-544 (1024 channels; zrb bits per channel).

In the C-13,ipectrum of mesitylene thg^
resonance 113ö-n.), the doublät is -13
substituted aromätic carbons.

high field quartet is the rnethyl
C-H and the single resonance is the
ü

S incerely,

PAS:mlt

Paul A. Strauss



\o
@
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Moleriol: Mesilylene
256 occumulolions in 3 hours

Sweep: 20 secohds

Deloy, 30 seconds

Sweep Width: 200 ppm

CAREON-I3 ENHANCEMENT

CHe\/-
ca' .9^t

H
I

c,

c,- c.
y.z --C, - -,

C1

cHt

3
30

4
40

2
20

5
50

6
60

7
7a

3
80

9
9'J

:t tLt)
:. -i.1.

r0

PERKIN_ELMER
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FACULTE DES SCiINICf S Dt-. i.qAi?SEILLg - SAii..i-I--I ENOVTE
TI'A\/ERSE DE LA BANASSE . MARSEILLE (1 ET;
T€LepHotyt: a4.gt.or

DSPARTEMENT DE CI--riI'.4I5 oRGAi.jIQIJE
LABORATG)TRE OE CHIMIE M. P.C.
J. C. MAIRE: T{AITRE DE CONF€RENCES.

L€ -" 4,.i.'r' ". :t;i Prrfcssor E.L.SHAPfRO
Dent.of Chenistr_v
Tllinois Tnstituie 6f Teehnologn
cHrcAco 606t6 _ Illinois (Usr)

Deu Professor SHAPfRO,

PltR speetra of sta.nnanes.Sn-C bond

Tha.nk yeu for the rer"inder. As orr contribution to fJTM4R ne.wsletter, I vould like to rive the resutts we oUtaiiua-ii 
-"t,,d;i;ß 

p.t4n.

;HlJ:l, :i i.,Hi.:"::l; 3;'- ::, :: il :y ::": "13T5ilpo" 
Hh-n .,11,äT,*'::::

pect to stannane (SnUU) itself, for ixanple :

(n-nu), sn H (n-nu)rSn lt, n-Bu sn H, snr4
| 5,2 5,t+7 5,76 6rtl

Ttris faet couLd not be expraine{ bv en ind.uctive effqt of thealkyl ßroups vhich would render thä tin tondeä nr.tons nore nerrative andley'cl to an ulr field shi+t.

lle are thinking nov that r,najor effgt is the influenee of the ma-gnetic anisotrony of Sn-C bonds.

usine Mac-conner.l rroint dipole anproxination and giving arbitraryto the sn-H bond magrretie anisotropy zero value, ve eareuLated for thesn-c bond l{ - 20.10-30 cn3 molecule-l . our d.rastic apnroxination seemsto be iustified paltry by the faet that r differenee betveen two stannaneswith the sarne atkyl r'roup and n airrerins tv-"""--?i;;-";;;il"r"
[:;tlJaf;3-H 

and (n-nu)rsn-nr) is eonstant (with-in o,o3 pnr) ." i]_rustra_

As a further eheek we are nreparinn (CH
eonparaison vith^rcHrl, i-- en icH.), woula nr.,u'rh il;13.[5ll]r"$i!nr3l{[ sn-c - ax e-c. ) ') -t . 

I

This vork will be shortll' renorted. on in full details in J.organometal.
chenristry.

Sineerelv yours.a

J. C. J.DUFENI{OIIT
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UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVICE

WESTERN UTILIZATION RESEARCH AND DEVELOPMENT DIVISION
8OO BUCHANAN STREET

ALBANY. CALIFORNIA 947I O

October 31, L966

AIRl'iAIL

Professor Barry Shapiro
Departrnent of Chemistry
Illinois Institute of Technology
Chicago, Illinois 60616

Design and Perforrnance of an NMR iuiicrocell Particularly
Suited for the H"A-100; How to Filter I'licrosamples?

Dear Barry:

Am sorry to be one of those who are adversely affecting your
golf score (to say nothing of your "scientific output and monthly
paycheck"l). i^1i11 try to be less trouble to you in the future.

I'le have been quite satisfied by the performance of the spherical
glass micro-cells made by NMR Specialties in our A-60. I would
estimate that about three-fourths of the two-dozen or so tubes
that we have now tested gave satisfactory resoluLion (linewidth
of 5% TMS less than 0.6H2) either initially or after a careful
cleaning, and the manufacturer readily exchanged those which
we found to be definitely unsatisfactory. The most serious
limitation to the general use of these cells on the A-60 that
we have found is their total intolerance of particulate matter
of any kind in the sample.

I^le have experimented \,üith several filter assemblies. The most
successful of these to date, though by no means fully satisfactory'
consists of a 50 or 100 rnicroliter gas-tight syringe fitted l7ith
a luer lock, a 13 mm. Swinny-type polyethylene filter holder made

by I'Iillipore and a seven inch I'.amilton needle fitted with a teflon
hub to reduce the dead volume, vrhicir evel1 so is excessively Laxge
for the sample volumes involved. So far rve have generally used
Gelman Alpha-6 regenerated cellulose filters with a 0.45U pore size.
:\ccording to the manufacturer these vrill stand up to all solvents
normally used f or \lnIR, and rve have certainly not experienced any
trouble whatever from then. I-iowever, sonte samples continue to give
poor resolution even after several passes through these filters so

\^re are about to try some with 0.2p pores. I would be most interested
to hear how others deal with this problem.
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Irve emphasized that these cells have performed very well in our
A-60. The reason for this emphasis is that at least in our case
good A-60 performance in no way guarantees similar performance
at 100 l1l{2. I,Ie carefully checked the resol-ution of six tubes
on the A-60 and then, without changing the sample tested them in
our variable ternperature 100 WIz probe. Only two of them gave
really good resolution (better tnan 0.6H2 with ringing) and these
were quite difficult to adjust in the spinner so that they did not
cause excessive RF modulation when spinning. In fact the only
criterion for selection other than actual ltl}lR performance rvhich
we have found is the minimum value of spinning modulation which
a tube will produce in an HR-100 probe.

The disappointing performance of the all-glass cells at 100 l'[lz.
led us to try a modification of the mierocell described by
Drs. Frei and Niklaus (IITNMR 67-39)which is shown on the attached
figure. Drs. Flath and Teranishi of our Fruit Laboratory made up

several of these cells.

They consist of a precision clear NMR sarnple tube, a maehinedTeflon
chuck and a srnall glass bulb in which the sample is placed. The

spherical sample bulbs are prepared from standard borosilicate
*Lltittg point tubing. Usually the diameter of the bulb is formed
so as to provide a smooth slip fit in the standard NMR tube; this
yields a microcell holding approximately 35 microliters of solution.
The Teflon holder is turned on a small lathe to provide a snug

fit in the standard NMR sample tube (this snug fit,, and the considerable
difference in coefficients of thermal expansion of Teflon and borosilicate
glass will preclude the use of the microcell at elevated temperatures).
Ä Z r* deep hole is drilled in the lower end of the plug to accept
the neck of the micro sample bulb. This hole must be of sufficiently
small diameter to grip the neck of the sample bulb firmly and must

be concentric with the body of the Teflon holder to minimize sample

wobble while spinning. A longitudinal groove is cut in the plug to
equalize pressure above and belor,/ the plug when it is placed in the
mm. trrbu. The sarnple bulb and Teflon plug are positioned in the NMR

tube for maximum räsolution by means of the threaded Kel-F rod which
screws into a threaded hole in the top of the Teflon plug. The rod
is removed before the ce1l is placed into the instrument probe.
The space around the micro sample bulb, below the Teflon holder, is
filled with carbon tetrachloride to further minimize any tendency
for the sample bulb to wobble when the assembly is rotated.

2
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Inle were most pleasantly surprised by the fine performance of these
cells in the "100.t' They appear to hardly degrade resolution at
all and require far less readjustment of the homogeneity controls.
Since their volume is about 30 percent less than the average volume
of our useable all-gLass ce1ls, they yield an intensity enhancement

over a 0.3 ml sample in a standard tube of about five rather than
four. An example of the excellent performance that can be obtained
from these cells in an HA-100 is shown in the second figure. The

sample consisted of 0.45 mg of trans, trans-humulene in 34 microliters
of CC14

I am also enclosing a copy of the quotation from Kontes Glass Company

for the fabrication of the entire assembly. As yet, however, we have

not had an opportunity to check-out one of these:

NET PRICE EACH IN LOTS OF

L2 50 60 200

NMR Tube, interchangeable I.D. r per
subrnitted specifications, Ground

Ditto, buL polished

Kel-F Rod and Teflon Holder Assembly,
complete per submitted sketch and
specifications, Rod ONLY

Ditto, but HOLDER ONLY

Sarnple Tube, apProx. 30 ul ., Per
submitted specif ications

When ordering, kindlY Place with -

Shiprnent: in 45 days

.90

Kontes of California
2BO9 - lOth Street
Berkeley, CalifornLa 947L0

Quote ll 26084

Sincerely yours 
'

2.50

3 .00

2.50

7 .50

r.50

1.90

1,00

2.50

60

a t,( /
R. E. Lundin, Chemist
Molecular Structure Investigations
l^loo1 and Mohair LaboratorY

linclosures

Ft.n,.it1ce .,., a .,'t- t l-. .i' ,1/ , ',:l , l rr"r,rl !v !!rt: Dcp;rr rr' t rrl '' '['I ln'-

I r! ,.('jc:- al ,t]lt ,,-:ti , l rr'rl 
'l'c: 

r) 'f '"i)l'l aDl'r("/ill or' t ':''trr[r'e!ldiltiull 
ot

il. ;,,.,.1i,.:t '_, l'r; i:r-lrls )rr ')1 'r'liF;i '";'rcll lr'a/ illrl'r tJ" :'ilrr'ri'le'
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY . DA1IIS . IRVINE . LOS ANCELES . RIVERSIDE . SAN DIEGO . SAN FRANCISCO SANTA BARBANA ..SANTA CNUZ

DEPARTIIENT OF CHEIIISTRY DÄ\'IS, CALIFORNTA 95616

November l+, L966

13C Spectra at 25.I ltftlz. Using Carbon Loek

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago l-6, Ill-inois ooSro

Dear Barry:

We were very interested in LeRoy Johnson's letter in fITNl,lRN No. 96
(page \1 i as we were having approxi-mately the s€Lme erperience with 13C.

Using the standard FIA-IOO spectrometer system at 2).L ltfrIz. we have loct<ed
on signals from 5d' taUetled sirnple organic substances such as rsCH3OH,
13CH3I and 13CS2 coniained in standard. melting point capillaries. By
employing an externai oscillator for the modul-ation frequency of the control
channel when necessary, and by making judieious use of both upper and lower
sidebands signals as described by Johnson we are able to cover the usual
rarlge ofl3c shifts.

Our brief erperience seems to indicate that most simple organic
molecules are capable of provid.ing reasonable lock signals. V{e have
maintained a stable lock for a twenty-four hour period, enabling time-
averaging of several hundred scans. This has aU-owed us to obtain spectra
on natural abundance samples or on dilute solutions of labelled materials,
with l-ine-wj-dths sometimes less than one Hz. The technique seems to be
relatively straightforviard and should oper-i up the field to any laboratory
uith a standard HA-l-00 system and access to a 25.1 mc. rf. unit and probe.

We have been apnJ-yjng this technique to the determination of l-3C-13C

couoJ-ing eonstan-"s., as r+ell- as to our continuing study of solvent effects
orl ihe 13C 

"hiilLs ol caroonyls. Our group is still searching for bigger
and better }oek siqnal s and is getting set up to incorporate proton
decounling into the technique.

Sinc erely,

.f3 t

/l

Gary E. Maciel
Associate Professor
of Chemi.stry

GCM: dh
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PROFESSOR GEOFFREY ALLEN

PROFESSOR OF CXEMICAL PHYsICs

TELEPHoNE: ARDwlcx 3333

THE UNIVERSITY OF MANCHESTER

MANCHESTER, 13.

lsl ,,iove,;ber 19ti6

Ilofessor 3. Shairiro,
)epartment of Chenistry,
Ill-j"nois Institute of Technolo5y,
Chi-eago,
Illinois, 6J6I6, U.:i.Ä.

Dear fuofessor Shal;iro,

'l,otational Averasinlr of CouL''Iin: Constants and ..lqhenical Shifts

i^Ie are eurrently trying to obtain energy differences between
rotational isoners j-n sone substituted ethanes fron tenperature variation
of chenical sliifts and'ricjnal proton coupling consterits. The iemperature
variation of chemical shift is less reliablo for this purpose since a
significant contribution arises fro,n tiro effeci of varying intermolecular
i,nteractions. .rle tried to alloi'r for this latter effect b;' choosing
reference rnolecules ',thich d.o not possess rotational isomers but r^lhlch
contain the cher,rical group whose proton chenical shift r.ras being
investigated.

Thcse references i^rere pentachloroethane for CIIC1

TrLrIrz-letrachlorocthane for CHrCl and p,rotons end 1r1r1-
for CH, pro+"ons.

, sd protons,
trichlcroethane

'Ihese sup;;ositi..ns were uot borne out in practice hovever as
shor,ne i:Jr 15u results for ,1r1rZ-trichloroirropane in the table below:-

(



98-36

.L

Solrrent

iure eonl:or"rnd

]':ntachloroethane

icctiö anhlr.iyi6"

CI

H

J

4ai"t'r.1,, a1',
T+ ^1.,^,.^ r'. --:U J.:Ut- !^^-i

(ca1s )
J, c;:s (.r.*,16)cps

c1

;I

C1

c1
(t:

c1

C1i{

c1

T\IG

G

Lt0c

rran

163o

7LC

J
It

ii

c1

H

C1

J
T

Srrors in ettergr riif.iertnces are * J0 calsi errors in eo'.ipling constexts
are j .3

irlr2-tricirlorgl,ropane irüs I non-equivaLent robainers but it
'"Ias fcur.l 'Lhat a satisfaci;orlr 111 to the e;rperimental results was obtained
by assr"unin; that the G and Gr j.s,_rrre:'g r.,'ere e1ual in energ.. Tire energydifferences end errors r.lere:l.ii,:r:inec1 ;rr'a iebi:oil sinirar to ll:at of
Gutowsk;', lelfcrr1 and l,lel.chonr'-.

lhc rcs'::1 üs llro''i tl:c et:'.f.':i; c-' cl,.,,ir,1ing conciü.n'bs are strai6ht-fon'grll. 'litr,-' rür()c;rtcni bett./eeli tl:e ccl..pJ-'i.n; cänstl;ots i-n t,l:c hr'ee
sJ'cte:ts ic ;c'::i ir: r,'iew ri' tlie a$. r'():ai-r:::-'i;i r::c irrvoh'erj.. iir j"s ic in
:.',1r,:l.i co:ti:.ug1 ic a :,bui.X c:'t.ro ._,a-::.-. ::i...::;l-,13 1r:. Cli,r a:i,.i. 31s*gr,r.
tvi:,:"1'e Vi:i'.i3Lio:tl cj' -e 2 c,'S j. ., .,i ,., i.rcr1. l1r.:.' r,onsjte;ri;S fiere rc_luirecltr fil tl u ;.er::rils. Tire lar-ge veluc ci (Ji * Ji') ,..:i acetic ir,hyCridels 1:robai:J.;r:iu,: tc a el:a;rge in li.e ru--::,.lrai rrr;Ie i:': tiic tlo roti:ners
caus3ai b;. s:'lrlliion ef:'eets. 'l;:e ci.an;e in ,r- rroul,j. be ezl:ecieC to be
nuch snaller.

u
u
u

C)

a

.6

.7

ar

2 1/'\

)t-

b00

1io'tll cc'nst,.| 
",.ti Jri?

i chcn -sirift,
n?T,^'l -JTIgT']

cirern sfift

:1. , ' l-c. r-1- ,:1.: i'i, i; c - oü'rllr a
rr , .. rr1. ., -i -.,1 -' ,.r .'i ,t.. i r , i ''1 ..r

, - v*- -d .--prr l.r'r L:4 a
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(a) intramolecular effeets r,rhich night cause the ciremical shift to be
dependent on the angle of rotation so that the chemical shift of an
inciividual isomer, when averaged over the torsi-onal vibration, might
'vary with temperature, and

(b) specific internolecular interactions between a particular rotamer
and the solvent rather than sorne trgeneral field effecttr which wouId.
alter the relati-ve chemical shifts of the three rotational isomers
by the sane amoi:nts.

i{ith apologi-es for the delqy in sendi.ng this contribution,

Yours sincerely,

( 11"^Il'i
ü"(,fu^

F. Ileatlev l'rofessor G. A1len

References
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2. J.C. Schug, P.E. l.ici"lahon and H.S' Gutotrslcy, J.Chem.Phys., 32, 843, (fg0O).

3. H.S. Gutowsky, Rrre Appl. Chem. t Z, 93,
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Vaflan associates limited
RUSSELL HOUSE MOLESEY ROAD WALTON -ON -THAMES SURREY

Your Rolerance Telsphone: Walton-on-Tham6s 28766

Cables: Varian Wallon

Telex: 281351O u r Falarcnca:

2nd }lovember 1!65

Professor Bernard L.Shanir.o,
Ässoci.ate Pro f -^ ssor,
Tllinois fnstitute of Technoloo:;',
Chicago OO6,f5 ,
ll.s.A.

Dear Barry,
CH DETECTIOI\j BY DOI,TBLE RESON,UJCE

Recently we renorted (1) that phenolic nrotons could readily be
detected in solution of phenol_s in CDCI* simply by irradiati.ng the small
Hro imnurit;.' band in cornmercial cDCl , (t- 1.5 ppm. dovmfield from TMS) and
obserrring the collapse of the CF absdrntion. This effect can also be used
when solutj-ons in di-methylsulphoxide are beinr examined. The snectrum shows
the effect of j-rradiatingr aL,v4 pnm from TMS in a fre,ruency sweep double
resonance e>rceriment. Although it is not pos.sible to observe the water
absorntion at * it ppnt, when this rofion is irradiate,C the orotons in the
t+ater hecome saturated. The saturated Oi{ gror_rns chemicall-y exchange wj-th
the CII nrotons in the 2rj-dihyctroxy 1r4-dioxane anrl the OH absorntion at
X is observed to l-o.se j-ntensity. The j.mpurity water absornti.on is obviously
very broad because even when the decouplin5i irradiatj on is moveC +Ctc/s from Z(t.o d^ec,'r'le the CH nrotcn a.t Y from the OiI nroton) there is sti_lf an
apnreeiable loss in i'-.tensity in th^ deccrrnlofl snsslrtrm. It js not knor.sn with
certainty vrhether lhe com.pound is the cis - or trars - isomer but it is rnore
J-ikely to be in th., cis confiiluri;b,ion. The s.a1l riorrtrlets at 4.6 and 6.1 onm
corresoond to ,r sr,tr,.ll. .-::-oirnt of the tr;:ns j somer.

( 1) ,-oene.y ancl ir.einr.icir. Chen .Comm.?'-)(.' t Q966) .

Yo''-^ sincerely,

fl.llt"; c) tu%
.i-iieinri_cl. J . t,e-ene;,'.
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il.0'r) i'ru)lP5i'l
DEPARTMENT OT CHEMISIRY

Physical Chenlstry

,iCHNIOI'{ -- ISRÄEt INSIITUTE OI TECHNOLOGY

7.11 .1966

Professor B.L. Shapiro
Departnent of Chenistry
lllinois Institute of Technolory
Chicago 50616 I11.
u.s.a

Dear hofessor Shapirol

He have measured the N
14

Isotone Shifts

and. 811 isotope sh:ifts in *ro* and.

BH,D ions. The I'lHlDl{O, I'lH4NOt system was prepared by dissokin8 NHONO,

in an acidified 10 percent OrO - HrO nixture. The NaBESD **lU systen

Has prepared. by equilibrating a D2 - Il2 nixture with NaBE.4 ^t 4OOoC and about

5OO mn/Hg'. In both oases enrichment with D was such that nono-substitution to about

1O percent was achieved with ninor ad.d.itions of the higher substituted. species.

Both N14 and 811 
"puct". 

consisted. of a 1 t 4 t 6 ;4 ;1 quintiplet rrith a

superi.:nposed 1 t 3 z 1 t 1 qr:adruplet (each component of the latter was further

split by the D into a 1 : 1 : 1 triplet ). fhe extreroe lines were hardly obsenreable

because of their low intensity. The isotopic shift in M{-D+ was fowrd to be)
O.rO ! 0.04 pI@ and 0.1? I O.O3 ppn tu %D- . Both shifts are to higher fie1ds.

In ad.dition we measured ttre N14 isotope shift between NH, and. *,
/\ near u.qurcre at roon tenperatrrre) and found. a value of 2.0 ! o.7 ppn (to highlr
field.).

We are presently norking on other isotopic shifts in similar systems.

Yours, SilcerelY

l"t ['lvp,v' /1, / i,at, ottsfu'tu,

M. Shporer A. Ioewenstein

u r ri1-r 'ta f a Ca:ri aD-'ptSS K.RYAI HAItCT\ ON Itl. ö838r )0 'l'llCil I'ril 0"lrl0 / nt'n a910 .'I ,n



98-4L

M(}UFüT
F.TOLVEKE
COLLEGE

CARR IABORATORY, DEPARTMENT OF CHEMISTRY

SOUTH HAI)LEY. MASSACHUSETTS 01O75

Novenber lr, l966

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois

Dear Barry,

CHANGffG CYCLES TILL IT HERTZ

The enclosed. clipping comes from the Sunday N, Y. Tines
of a few weeks ago and may be of some interest to Newsletter
readers.

BOND ANGLE Al{D DIIßDRAL ANctE DEPH'IDENCE OF JHI,

lfefve synthesized the six compounds listed on the next
lnge and have found. the corpllng constants reported. in the
Table. From this d.ata we have dravn two concluglons: t) Ttrat
Jpr depends on the dihedral, angle in the same rüay that Jp1 does
except that the valu-es are two to three times larger. This
type of depend.ence has been asguned. for some tine, but vlrtuaLly
all previous observations of Jpr(yicinal) have been on con-
fonrationally nobile systems. 2) Ttrat Jlar is quite dependent
on the bond angle O: H. ,O. F, Note that the largest valueeO:

for Jpr(oo) is in the unstrained adduct III (r1 Hz) and that
Jtfi'(6.1'decreases to 22 Hz in the.anhydrid.e II. It is 20 Hz
in-the'diacitl V and deereases to I0 Hz in the anhydride IV.
Ttris ls in the order that one would e:qnct the angJ-e g to in-
crease. 0n the basis of bond angl-e 0 we would errpect Jm'(O.)
in the cyclopropane to be even less than LO Hz, The fact that
t8 Hz is obeerved probably reflects the depend.ence of JIai' on
C-C bond length. Ttre C-C bond in cyclopropane is shorter than
in the other coqrounds and. would. be expected. to glve a larger
vicinal coupling.

Itm eagerly arraiting the arrival of my HA-IOO spectrometer,
due in January. f 'm espeeially pleased. to be getting the new
low inpedanee magnet and solid. state pryer supply.

Sineerely yours, I

';,
..: ' -r i-

/ ,Grl z"'/' ': "'' ''t'

Kenneth L. WiUianson
Asst. hofessor of Chenlstry
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Changing

Cycles

Till It
Hertz
By JAOK GoIILD

ITII ?ompleto re-
turnr ln the broad-
castlng season still
romc days eway,W

therc lr Just ttmc to rePort
on the worldwlde controve'rsY
tnvolvlng the üetc He'lnr'lch
RudolJ Hertrz" As e result od
mtsgutded zeal to honor ths
German physlclst who died ln
189{, the cause of Precislon ,in .

speech and writlng faces its
severest setback ln Years.

The word "hertz" is raPldlY
supplanting the word "cYcle"
as an electronlc definition of
ß recurring Period of time
ln which Phenomena repeat
themselves in the same order '

and at the same intervals.
The tabel for the standard
unit of measuring frequency'
ln short, ls betng sritched so

subtly and quiettY bY scien'
tists that enlightened ety'
mologists ProbablY do nol
know that it maY already be

too late to fight'
ü the laYman regards such

a prosPect as one of llfe's
lesser worries, let him be

foreq/arned. Unless the con'
noisseurs of claritY in word
usa.ge rlse to lnstant oPPosi'
tlon, electrieitY ln the home
wlll not'lonB be rated at 110

volts and 60 cYcles Per sec'

ondl The current of tomorrow
will be alternating at 60 hertz'

The radio dials of the fu'
ture are similarlv threatened
by modlftcatlon. The numbers
,r iitl remain the same but
'thcy wlll stand for kllohertz
(thäusnnds of cycles) on the
ArV dial and megahertz (mll'
llons )f cycles) on the F.ld

dial. Mormver, such ls the

contaglon of meddllng with
good words thnt the hertzian
iren^"" ls aPt to sPread' In
anothcr generatlon, the chlld'3
tricycle maY be known as the
trihertz.

Surrender
lUanv of the nlo-t inflttnn-

tiel seientlfic sooictlc.s in scr'-

erAl cotlntries have alreadY
rubstltuted "hertz" for "cY'
cles" ln their PübllcBtlons'
Hugo Clernsbsck, the grend
old man of Populsr technlcel';

pttbli.shinrl, has just announce(l
hi.c abject .surrender in an
obscure corner of the Septcm-
ber issue of Radio Electronics.
His nragazine is the latest of
e lalge nunrber of Änrcrican
publications to make the
changc.

Even worse. the new un-
abridgcd edition of the Ran-
dom House Dictionary of the
English Language, just out,
lnclrrdas the word "hertz" Änd
defines it as "a unit o! fre-
quency, equal to one cycle per
^second."

A tast-ditch stand against
the determination of scien-
tists to make themselves r
!ittle hardcr to understand
may, howcver, still be fruit-
ful. The Fcdcral Communica-
tions Commission is still
holding out against the hertz
as of this wriLing, and QST'
the journal of the American
Radio Relay League, organi-
zation of amateur radio oPer-
ators, remains sensiblY Par'
tial to cYcles.

The movement to honor
Hertz in the most awkward
kind of way was initiated
e fenr years ago bY learned
scientific groups. TheY be'
Itevc the PhYsicist is the
only major creative Pionecr
in electronics not to have his
name l/rscribed in the Patois
of their art. In 1888, Hertz
was the first to demonstrate
the transmission and receP-
tion of a radio wave across a
1696 and he also measrtrcd
the lcngth ard frequency of
electromagnetic waves.

Shabby Trentrnent
Thcre is no doubt Hertz

has been shabbilY treated.
Count Alessandro Volta has
been remembered bY the volt'
the unit of elc'ctromotive
force; James Watt, the Brit'
lsh scientist, bY tJre watt, the
unit of power; Georg Simon
Ohm, the German PhYsicist,
bY the ohm, the unlt of resist-
ance; Andr6 Marle AmPÖre'
the trtench PhYsiclst, bY the
ampere, the unit of current;
I{ichael FaradaY, lhe British
physicist, by the farad, the
irnit of capaciLance; JosePh

Hcnry, the Amcrican Physi'
cist, by the henrY, the uniL

of indirctance; Jamcs Clcrk
Maxwell. thg British sc)cn'
tist who rlcvcloPcd thc theory
of eleclromagnetic $'aves ln
1864, by the maxwell, the
uniL of magnetlc flux.

The argument sgalnst add'
lng a hertz to the llst rest.s

on whetler the act of P&vlng
homage to e genlus should
tak_e precedence o1er the
pt:csclvalron of a rvnt'd that
mclns 'A h;!L i'u sav.; :rnrl
i3 not onlY comPrehcnsil)le
wtthin the sclentific com'
munity but also outsidc.

All the otlrer scientists

citorl above won & permnnonL

niche in the l&nguaile beclttrr;c

thcv cliscovcrr-'d tlnits of mt'as-

rrrclttcltts that could not bc

defined accuratell' bY änY

othcr cxisting words The ttsc

of their namcs was as goo(l a

soltttion as any.
Rut, in mcasttritrg redio

*^.'ot- Hcrtz cncotlntt:red
torrSh luck senl^nLicallv'
Eve-ry wave --occan, sottnd'

I ra,tlo o"r. light- tn rrcs c
sclies of l'cpctitive ehattges
most handily sttmnlatizcd as

a <yc)c. A cotlnt of the nttni-
bcr of such cycles in a sccond
is thc basis for fixing the '

fleqtrcncy of thc wave. The
plevailing languagc, in othcr -

r,v'ords, could accomn'lodate
thc gist of the findings of
Hertz and, for alnlost 80

J'oa.rs, has been so r.rsed in ali
elcrtronics literature from
primer to esoteric thesis. Norv
thc word "cvcle" is bcing
arbrtrarily dunlped to make
language a vehicle of historY
rathcr than a tool of conr-

-iirrrn r-calion'
t\rriting in the ÄP|il bttlle-

tin of the Radio Socictv of
Groilt Britain, Paul Harris, a

dii'crtinglY articulate mctn-

. bcl' of the societv from Stts-

sox. argtles that kilohertz
rliglrt be construed as a

f:rtll number of hertz. He
also suggesLs that if hertz
takc.s the place of cyclcs,
then tclePhones soon wiU be

knorvn as bells, and screws
as archimedeans. Hcre ini{ew
York it would sccm onl5' rca-
sonr.ble to drop tlte Nord
chatrncls frolrr tclcvisi()n s

loxicon and sttbstitttte cr)tl1'
'_nt.'r'cial And nOnCOnlnlef(ll,tI

se r:ro f ls.
I f Jrostet itY has be('n .l;l-

f;riI to HL'rtz, sttt'clv iü"
rcnrccly docs not lie in nlalirng
it Ilarder to undcrstalld ;rnd

apprcciate wlrat he did. Thc
arlvantage of rtsing "c)'clcs"

. is that the u'ord i.s self-ex'

lrl.rnatorY alld can be aPPlicd
runrformlv and consistontlY to
the strrcil' of all kinds of
rt'avcs. Nou' a r.r-orcl tl-ral hrs
no meaniltg for thc laYnilt:r
will have to be accotnPaniorl
by a definition evel.y tilri') il
is used. Diclionarics and en-

c]'clopcdia-s arc being rcl'iscd
and the supremely sin'Ple
abbreviation ol "kc" for kilo'
cycle ls bcing changed to the
prrzzling "kH.a" lot kilohertz'

Since relerenccs to I ro-
qucncy .ie cxcePtionallY
riunrcrotts in clcctronics, it
'A'ould sccm that the late-
starting Hcinrich Hertz ntaY
u'ind rlP r'r'ith the bcst ercdit
line sincc Count Volta. But it

, is a PitY the scientific conl-

'' tlllrl.lity coul(l l10t casc its
gtrrlty conscicnce without try'
ing to destroY a Perfec[lY
good word. It is not too l|rte
to sLart r whole new hcrtz
ol thlnking on tlre subjcct.
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CI Hl
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I
'F

'6*,

VI

c00cH
3cl- c1 F

0
HB

H
c1

Hl,

F H
B

I II
0

c1

0

0
c00H

c00H

HH
B

F

IV

HA

A

v

Table I

Viclnal Proton-Fluorine Coupling Constants (Hz)

Approximare Dihedral Angles Oo{.Ioa) ooo{.Tur) soo{.rrr) . 1200(JBF1 rrzot.Irr)

\ I 24.7

22.5

30.8

10. 55

19. 8

+L7,7

L2,2

II

III

IV

6,0

3.8

2.3

ca. 2,0v

VI +6.3
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flniurr tltg ut Clnrnntn
TORONTO 5, CANADA

DEPARTMENT OF CHEMISTRY 1 r\oven,ber, 19o6.

Dr. B.L. Shaplno,
Lepartnent of Chenlstry,
1lIlnols Instltute of Technology,
Technologtrr Lenter, Ohlcago,
IIIlnols 60616, Unlted $tatee.

Lrear Dn. Straplro,

Solvent Effectg: Ar-X-Me types ln benzene solutlon

Bowle, Ronayne and. lvll1lans (J. Chem. Soc. 1"966, B, 785)
have recently reponted an unusual electnonlc depend,ence of the
solvent effect of benzene on the nethoxyl protons of,' anlsoles.
'vVe have obgerved the s&me klnd of behavlour for the nethyl protons
of N,N-d.1nethylanlllnes (Aust. J. Chen. l2,, 815 (f.960)) and I
have been brey extendlng ny work to anlsoles, thloanlsoles and
N-me thylanlllnes

g11 show the BaIIle bebavlour..... the extent of the upf leld
shlf t on rnovlng f ron d,euterochlorof orm to benzene f ollows the
order of, electnon wlthdnawlng ablIlty of a group pana to the one
under etudy.

UpfleLd ehlft (c/s) of nethyl protons

+- subg tl tuent uerlv $erl$ ![eii MeO

li.l[e2

OMe

l[e

H

NO 2

r8. ?

n.,
2+.2

57.7

2's.9

to.2

58.0

L0, 4

24.8

28.8

50.1

rq. I

23.O

24.8

29.L

52.8

The trende are expllcable ln terns of' the nop-clagslcal
ruociel of Kllnck ancr $töthers, 1o whlch the eolvat'lon conplex
comprlses a rooleCule of benzene ovenlaylng a sOIute nolecul,'e
and, located near a centre of posltlve charge. In a conpound
er-X-Me, the heteroaton X ts älectron def lctent <iue to donatlon
of ef ectrrcns to the aronatfä rln6, and beconee lncreaslngly so
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2

as electronegtrtlve suustltuents lncrease the capaclty of the
rlng to absorb elect,r'onlc cbarge. lhe lncreased tnactlo,nal
charge on tl:e heteroatom results ln a greater stablllty constant,
for the conplex and. hence greater shleldlng of the nethoxyl etc.
protoner &s ls observed.

There ls sone support,lngevloence for a model of thls type.
A para nethyl eubstltuent nlght be expected. to be much less
affected than the group under study, due to lts d.lstance from the
anlsotroplc benzene molecule. The upfleld shlft of the p-methyl
protons ln each gerles was3 ltlie2, 2.1; I\Hlt1e, 2.5; Ci',Ie, 9.\i SMe,
15.6 e/ e.

ihe same dlfferentlal should be obeerved ln the shlfts of
the aromatlc protons. I have nade no measurements nyself, Put
the d,ata of nütton and Schaef er (Oan. J. Ohem. !1, tLL6 (1965))
can be used to show that the carbon tetrachlorlcie - benzene shlfte
for p-nltroanlsole are: protons ortho to nethoxyl , 1'l.Li neta
lJ.8 c/s.

It ls lnt,erestlng to exarnlne sone cases where sterlc f actors
nlght, d.lsrupt the conplex and upset the shlelÖln$ Patter, but eo
far the oneä I have trled have been unexceptlonal, the shlfts
belng slmp1y those that one mlght have preolcted on electronlc
8rouno.8.

2, O,I\- tr'lnetnyt anlllne
2, 4, 6-trlchloro anlsole
2r4r6-trlbromo anleole
z r 1, ct- trl iodo anl sole

I
2
4

20
26
25

a/s

2+.9

Yours slncerelY,

.J-^ 't, (,,--

( Ian D. Rae)
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Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago, Illinois 606L6

Dear Barry,

varian / 61 t hansen w ay / palo alto/ cal ifornia gaeog / u. s. a . / 41 5 / 326-4000

3 November 1966

Line I^Iidth Transfer by Double Resonance

1One is forced to agree with Ed Randall that anthropomorphic expressions

such as I'spin ticklingrrare out of place in serious scientific publication. Such

needless frivolity may be avoided by replacing the expression throughout the text
by some srritable brief descriptive phrase s e.E.

"A dmble r.aonance experlmnt ln whlch a slngle NMR 1lne (oOO) is lrradlated wlth a radlofrequency

fleld ur, near exact reaonance .lrr - rool .V HZ) wlth the level of the rf fleld choaen to be weak

cmpared wlth the separetlon from the next-nearest llne in the spectrum(Or. lrOO- r.al ) Ura

strong enough to cruae an observable spllttlng of any connected transltlor r'a.tt

Better still, a less offensive terminology may be substituted. For example, Jim
)

Ferretti- has described a double resonance experiment where transitions are identified
through the observations of transient "Torrey oscillationsrr. Since the essential

characteristics are tickling * oscillation, this is clearly t'Spin titillationrr.
I^Ie observed "1ine-width transfer" quite by accident one day while t*ckl:tng

one of th. 13C lines of chloroform and recording the splitting of one of the 13c

satellites of the proton spectrum during a routine calibration of the rf field
strength H2. It was noticed that the individual components of the proton doublet

\^rere appreciably broader than the width of the singlet observed in the absence of Hr.

The effect \.{as not merely of instrumental origin since under similar conditions the
'l?
'-C satelliEe of bromoform split into a sharply resolved doublet.

The explanation lies in the fact that the l3C lir,"" of chloroform themselves

have an appreciable natural line width attributable to spin coupling to the chlorine

nuclei that are rapi.dly relaxed through electric quadrupole interaction with the
'l?

environment. Allhough transverse relaxation (Tr) of a'-C nucleus does not affect a

coupled proton in the absence of H, in a double resonance experitment the axes of
quantization of l3C 

".rd 
l" 

"." no longer the same, and Lransverse relaxatio., of 13C

generates a randomly varying Z-component of the local field at the proton, causing a
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vanan
'line broadening. It is as if the diffuseness of the offset parameter for 13C (rr-r'O)
has been 'rtransferred" to the proton r esonance. Similar effects can be obtained by

irradiating a sharp resonance with an incoherent rf field.
Richard Ernst3 has treated this effect theoretically by the density operator

method4 and has proved that for the spin tickling approximation a much simpler treatment
due to I,Ies Ander"o.,3 i" valid and gives identical expressions for the observed line
profiles. In the simple treatment the irradiated line is divided into a large number

of narrow vertical slices, each r^rith a characteristic value of the offset parameter
(rr-rOO), and each generating aqcorresponding doublet in the observed spectrum
calculable from the expressions-

Relarive inrensi ry = +i |{rr-roo)/[(or-r,:pc)2 + gnr)z)*

The required line profile is obtained by integration over all possible values of the
offset parameter, allowing for the natural line-width of the observed nuclei-a
convolution integral. For the sirnple case of irradiation in the center of a broad

resonance with an rf field TH2 "trong compared with the width of this resonance, the

components of the doublet.acquire half the r^ridth of the irradiated line. The experiment
can clearly be used to measure line widths indirectly.

For chloroform the results indicate that the tro l3C resonance Iines have a

natural width of 1.8 cps; !üe r^lere able to confirm this lat.er by direct observation of
tr,e 13c slow passage signal after time averaging. luleasurement of th" 35ct line width
of chloroform then permits an order-of-magnitude estimate of lt(13a35at)l = 50 cps.

Sincerely yours,
Raaa

Ray Ffeeman
Analytical Instrument Research

l. E. W. Randall and D. Shaw, I.I.T.N.M.R. 91, 38 (f966).
2. J. A. Ferretti and R. Freeman, I.I.T.N.M.R. 88, 40 (1966); J.C.P. 442 2054 (L966).
3. To be published in J. Chem. Phys.

4. We found a related density operator treatment while browsing through EESTI NSV

TEADUSTE AKADEEMIA TOIMETISED [V. Sinivee and E. Lippmaa, Communicarions of the
Estonian Academy of Science, 15, 64 (L966)). I

5. R. Freeman and W. A. Anderson, J.C.P. 37, 2053 (1962).

Frequency = rq, t ][trr-rpq) t [(rr-ooo)'* (ynr)21']
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STERLING -WINTHROP RE SEARCH INSTITUTE
A D IVISION OF STERLINC DRUC INC.

RENSSELAER, NDW YORK

November 7, 1965

Professor Bernard L. ShaPJ-ro
Department of ChemistrY
Illinois Institute of ChemistrY
Technology Center
Chicagor IlIinois 60616

Dear Professor ShaPiro:

Characterization o f Amines

$le are presently examini-ng the appli'cation to
amines of Goodlett's1 method for characterization of
alcohols. (tnis has also been applied recently to
thio1s.. ) 2

Goodlett added trichloracetylisocyanate3 to
alcohols to producg the trichloracetyl carbamates

""ä 
found (]-b% acetone solution) an amide NH signal

at a-bout 10 ppm and a hydrogen shifts for pri-mary
alcohols of atout O.7 pbm anO for secondary alcohols
of about 1.1 PPm.

As an exampler w€ added to a CDC13 solution of
isopropyl amine'(Mä doublet 1.Os PPmt NH? l'11, YIT'
Cil irepiät 3.1 ppm), successive amounts of trichlor-
acetyiisocyattatä until no forther change of the
spectrum wäs noted. The NMR spectrum of the final
product,

o
ll

CleC-'- C -NH--(d)
ll
c

o

showed: (a) Ue doublet 1'
(c) NH doubtet (broad Peak
broad NH at I0-2 PPm (all

,/Me (a)

-NH --CH (b )
(c) \Me (a)

25
s)
J's

ppm (b) CH octet 4-03 PPmr
i.e: ppmr and (d) a
about 7 cps ).
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Professor Bernard L.
November 7, 1966

Shapiro

This experj-ment i-s bej-ng carj-ed out fo
of amines and the results wj-ll be reported a
date.

Sincerely,

-7?. /. Z/a*-
R. K. Ku1ln

Page 2

variety
later

ra
ta

0 b. )rt*n.A*,-
C. M. Martini

mwg

1 v. vt. Good]-ett, Anal. Chem. 37 43I (1965)

2 P. E. Butler, W. H. Mueller, Ana1. Chem- 39
l-407 (1956)

3 Commerci-al1y available from Di-stillation Products
Industries, Division of Eastman Kodak.

\
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PRINCETON UNIVERSITY
DEPARTMENT OF CHEMISTRY.

PRINCETON, NEW JERSEY 0s540

Frich C hcmical Laboratory IjOVeIrlb€--'l /, Iyoo

)r. B.L. Sh:u.rriro
Department of Cirerrti-stly
Illinois Institr,l;e c.i lochltolog;r
iochnolog]r ürjitrüel:
üiiicago, :llii:ols

Dcar Ba::ry:

Bicyclohep+"arlierie Spec'bral r\nalysis : Coi.iTrarison of r(j6 Vintoge r,rith Earlier

:ieilly (ffiiüls 97-48) has :'er:orteo prelirduary results of the analysis
of the proton couplif in bicyclohept.rd.iene (I)1 using a IOO N[lz spectroi,reter,
d.ecor4>Ii'ng tecirriques, ancl 13C satellites. liis investigations \,rcre prorrptecl 'by

the observatiou of iiscrepancies froi:r -bhe publisheil an;l;rrsis of .i ior:'bii.it): &t
\o t'iir (.1. l.,ote. Spec-;r;i., J, ,28 (L9n)).

We hal'e r;Ireaüi'cbserved Lhis r:rror in tlortj-:iierts rsorli (Laszlo and- Schleyer,
J. 'i,.r. chei.r. :ioc., 85,2oL7 llal);86, irn (ittr)). Tori, l.1r-r:ieyuii. and. Tanid.a
(Can. J. Chen., \trlilrz (f961)) tr"vä-also repoy'ced on the analysis of the spec-
i:rwi of norboritacliene. It is gratifying that both of these stud.ies, at 60 \tiz,
are in good agrea:iei:t lrith üeillyls report, as the sumrnary belolr ind.icates.

Ug

f,2

Investigators
i'lorbiner
Laszlo-Schleyer

Iori, r:t aI.

^ieiIIy

PL-PSr:tb
cc: C.A. rieilly

?-\{
Pierre Laszlo
Asst. Profess:r

Paul von
Professor

f,a

Jre
^^,-a
oio
nQa.\)

o)o

Jr, s
o.g5 hza

o.9rb
t.t
U g'

. o5b

tZ

.zurb

Ju-z
L.65 rJzd

r.5b
r.6

Jete
e

:lzt+l1
c)
5

5

foonplete analysis. 9Hn*fysis by rnee;rs of lsc satellites.

Sincerely yours,

-"1
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DIVISION. OF APPLIED CHEMISTRY

DIVISION DE CHIMIE APPLIQUEE

CABLE ADDRESS

ADRESSE TELEGRAPHIAUE
.'RESEARCH

PLEASE QUOTE FILE No.

No DE DOSSTEn A nlrpelen

NATIONAL RESEARCH COUNCIL

CONSEIL NATIONAL DE RECHERCHES

CANADA

OTTAWA 2,

8 November 1966.

Professor B.L. Shapiro,
Department of Chemlstry,
I]llnols Instltute of Technology,
Technology Center,
Chlcago, Ill1no1s 606t6,
u. s. A.

Dear Barry:

üle have been re-lnvestlgaülng the fJuorlne resonance
spectra of phosphorus pentafluoride and some of 1ts complexes
and have obtalned some results whlch nay be of lnterest to
your readers.

From vapor pressure measuremenüs lt has been shown
that PFs behaves ideally 1n CHz Cl-z solutlon. The fluorlne
resonance spectrum shows two l1nes lnterpreted as flve equlvalent
fl.uorlne atoms spln coupled to phoslphorus. The varlatlon
of the width of these l1nes wlth temperature and concentratlon
1s shown 1n the accompanylng Flgure. The wldening of the
Ilnes wlth decreaslng concentratlon or lncreaslng temperature
must be due to elther an lncreaslng rate of lntermolecular
exchange (effectlvely averaglng out the spln coupllng) or to
a dereasing rate of lntramoLecular exchange (sueh that the
chemlcaL shlft dlfferences between axlal and equatorlal fluorlnes
are not completely averaged). Slnce lt 1s dlfflcult to concelve
of an lntermolecular neaction whose rate 1s accelerated wlth
decreaslng concentratlon of reactants 1t ls preferable to
suppose that a decreased rate of lntramolecular exchange ls
belng observed.

The temperature dependance of the l1ne wldth may
then be explalned ln the followlng manner. There ls approxlmately
an equal volume of l1qu1d and vapor ln the sealed rN.ltl.R. tube.
With r1s1ng temperature more of the PF5 w111 be ln the vapor phase
decreaslng the concentratlon 1n solutLon. If the effect of
concentratlon 1n slowlng the rate 1s greaüer than that of temp-
erature ln lncreaslng lb the observed effects can be explalned.

aaaa 2
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The decrease of concentratlon in solution wlth lncreaslng
ternperature has been demonstrated for boron trlfluoride.

In order for lntramolecular exchange to happen a
pFs molecule must coIIlde wlth another to form some translent
lntermedlate (probably with fluorlne brldglng) allo1lng lntra-
molecul-ar exchange of axlal and equaborlal fluorlnes to occur
but not intermolecular exchange. It was found that BFsr whlch
1s known to form fluorine bridges, is also effectlve 1n
causlng lntramolecular exchange ln PF5.

The contlnued recelpt of thls collectlon of letters
and blbllography is greatly appreclated.

Yours truly,

S. Brownstein.
SB,/adg
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NORTI{ CAROLINA STATE UNIVERSITY

Professor B. L. ShaPiro
Depa^rbment of ChemistrY
Iltinois Instltute of Technolory
Ctr.icago, Illinois 60616
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scl{ooloFPHYSICALscIENcESANDAPPLIEIDMA,rI{EMATICS

November 9 t L966

- N}m ABSTRACT CARDS

Dr:prRlurxt or CnEvIstnv
Box 52.17 Zw 27607

x

single bond
0
NCHs
b

NMR BIPHENTI, ME|I HTL

Dear Dr. Shapiro:

trle regret the delay in submitting our renanal subscription. Please

credit tniJ to the accourrt of Dr. C. G. Moreland'

Continuation of earlier rrrcrk carried out in co].laborati'on with
professor l6sfow--ls""r-].4*.Chen.So;.-186r1711O(fg64)J -has-Ied-us.to 

the

uyriä f . Ag preäorräIy d,"""ribed., thi;ubstituent X r:niquely deterrnines

the dihedral angle and itrus the 'teiectronic viewrr of the distal phenyl

rine that eacfr netnyl group ortho to the phensrl-phenyl bond, experiences'
ilil.;;;;;i; ai;;."it.l iacked the rnethyl groups para to ffre phenfl-
phenyl bond and thus had no interrral reference. 

-Thanks to the generosity

of Professor M. s. Neutman, the compoutd.s l-have been synthesized and the
perbinent nrnr data is eoliocated in Table I'

X

Hec

Dihedral Ansle

15"
44"
46'
57"

TABIE I
r ortho Methvl

I

r Dara Methvl

Hs

H3 cHs

79
84
84
96

7
7
7
7

7
?
7
7

0
0
0
0

6g
64
E3
66

Ar

10
n
2A

n

binesitylene (90") 8,L5 7,70 O,l+5
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The trend of increasing chenrical shift of the signal due to the ortho
methyl group is to be expected. More signifi-cantly the correlation of the
difference in chemical shift (nr) of ortho and para nethyl groups with
calculated dihedral angle is encouraging and rules out any possibility that
the substituent X plays a direct role in deterrnining the shielding of the
ortho methyl groups

We hope to compare these findings rrith predi-cations based on Johnson-
Bovey calcülatj-ons and. will submit the completed study for publication
in the near future.

hle have a subscription to I'N-M-R Abstract Cardsrr and woul-d like to
search them directly for nmr studies of Hydrogen Bonding but have been
unable to rrcrack the cod.err. Any suggestions woul-d be gratefully received.

!üe have recently enhanced our nnr facility (Hl-fOO) by the addition
of a Varian C-f024 Cämputer of Average Transients and a P31 unit.

':;;'Äü,*
Geofge H. hlahl, Hr.

. Assi-stant Professor

GHflnt
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UNIVERSITY OF ILLINOIS
Departnent of

CHE}IISTRY .{)iD CIIE}TIC.{L E\GIr-EERI:TC

URBANA

61801

Thr If illiun .llhtrl .\'otcs Ittbt,rulort

Novemben 9, l-966

Professor" B. L. Shapiro
Department of Chemistr:y
Illinois Institute of Technology
TechnoJ-ogy Center
Chicago, Illinois 60616

Dear Banry:

'rA Decnease in Jts.,,., with Incr.eased p-Chanacten in a C-H Bondrl
v--L

Further wor:k on the ster.ically hindered tr.iarylmethane, rä, which
was the subject of our l-ast l-etten to you, has included a study of
Jr q^ -- for the methane C-H bond.

v -11

H

I

n

I

3XCH.
.) l3

CH3
CH

a

3 0cH
CH 3au a

J

IarX=H
Ib, X = Br

The val-ue of J."J_l- is 126.0 1 0.2 Hz for tniphenytmethane and

severaf substituted analogs , includi-ng 2 ,2' ,2" r 6 ,6 t ,6tr-hexamethoxytr:i-
phenylmetirane. For the more hindered molecule Ia, in a sample containing
ca. 65eor3C at the central- position J.=C_H is 1l-9 .6 Hz.

At present Dr. Iain Pauf is col-l-aborating with us in a single-cr"ystal
X-ray structure determination on Ibo containing the heavy atom, bromine.
It is cl-ear from Drefiminary resuJ-ts that the angles between the central
C-C bonds of Ib are considerably greater than tetrahedral. llhen the
refinement of structure is complete we shouJ-d be able to say more about
the possibl-e rel-ation of Jl-3^ - and orbital- hycnidization in C-H bonds
having l-ess than 25eo s-chanabiär.

Yours

aJ

I
.T

f

C. Martin (wittr M. J. Sabacky)
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY . DAVTS . IRVINE . LOS ANCELES . RIVERSIDE . SAN DIECO . SAN FNANCISCO SANTA BARBARA . SANTACRI,Z

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

Subj ec t: Ring Inversion in Cyclohexane-{ff .

Resonance Measurements of Exchange

atGrlilohlt

DEPANTMENT OF CHEMISTRY

LOS ANGELES, CALIFORNIA 9OO24

November 9, 1966

Double
Rates irlith

l

. A Field-Frequency Lock Spectromet.er

Dear Barry:

Your dire warnings lead me to send in this subscription to IIT

NMR Newsletter. Despite my apparent reluctance to send you

something sooner, let me say that I greatly appreciate receiving

the Newsletter and that I would hate to be cut off from the

wonderful service that you are performing.

Dr. A. J. R. Bourn and I have measured rate consrants for ring

inversion in cyclohexane-{tl using the double resonance method

of Fors6n and Hoffmanl I^Ie have modified the fast repetitive field
-1sr{eep procedurei since with an internal field-frequency lock

spectrometer, it is very easy to remain exactly at the center

of a line, and thus the intensity of a line can easily be monitored

over a period of time. hle have used Che highest possible resolu-

tion (i.e. spinning, cf. ref. l), and we qrere careful to avoid

saturation of the line whose intensity was being monitored by

us ing very Iow radiof requency po\,ter.

Ac -105o the procon spectrum of CUHDu in CS, solution, consisEed

of two very sharp lines when the deuterons were decoupled. The

Figure shows Ehe intensiry of the high-field (axial proton) line

aS measured on a strip-chart recorder. At the extreme left in Ehe



98-58
Dr. B. L. Shapiro -2- LL/ e/ 66

Figure, it can be seen that the height of the line remains constant
with time (the pen position when the spectrometer is off-resonance
is at the rrbaserine'r). At the position marked O ttre low-field
line (equatorial proton) was suddenly strongly irradiated, so that
the equatorial protons r,üere saturated, i.e. their spin popurations
became equalized. The intensity of the axial proton band graduarry
dirninishes as a result of the exchange of equatorial for axial protons
and vice versa. The intensity does not go to zeto, however, because
of spin-lattice relaxation, which tends to maintain the thermal
equilibrium population of the spin states for the axial protons. As
Fors5n and Hoffman have shown, it is easy to obtain a relationship
between the ratio of the intensity before irradiation to that after
irradiation in terms of rt and r (the average lifetime of protons in
one site). Also, the decay of the int,ensity is a simple exponential
which depends on rr and r, so that both T]. and r can be obtained.

At O the irradiation of the equatorial proton was stoppecr. The
intensity of the axial proton line was then observed to increase and
ultimately Eo reach a value that it had aE the beginning of the experi-
menE. The recovery is Lhe sum of two exponentials, but in our case of
equal !1's at the two sites, it is still only a function of It and r.

I^le have made a number of measurements at temperatures between -97o
and -117o. over this range, T varied from 3.g sec. to 240 sec. and

11 was about 27 sec.

These resulrs give rhe same AH* (10.S kcal/mole) and Aqr, (2.g e.u.)
as those we obtained at higher temperatures by the use of the conven-
tional line shape procedure. (rrr N-M-R Newsletter No. g7, p.42)

These activation parameters, however,
by Allerhand, Chen and Gutowsky with
kcal/mole , Ag* = -J .8 e. u. ) .

do not agree with Lhose obtained
the spin-echo method2 (AH* = 9.1

(l) s

(2) A

Fors6n and R

Allerhand, F

A. Hoffmatr, J. Chem. phys. 39, ZgtgZ (1963) .

Chen and H.S. Gurowsky, J. Chem. phys. , e, 3040 (1965).

Yours sincerely,

fr-J
F. A. L. Anet
Professor of Chemistry

FALA/oh
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Decay and recovery of magnetization for the high-field line of cyclohexane-{tl. Arrow I shows the onset of

saturation of the low-field line, and arrow 2 the removal of the saturating field.
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Brh ENc ( EXPERIMENTAL CONFERENCE

Address ComesDondence to:

Prof. B. L. Shapiro,
Dept. of Chemistry,
fllinois fnstitute of Technofogy,
CHICAGO, I1I.. 60616.

NI'{R )

J. ;
P. R

B. L
A. A
A.W
E. \,{

8th ENC Conrnittee

Stothers, Chairman
Shaf er, Chairman-el-ect
Shapiro, Secretary Treasurer
Bothner-By, Local arrangsnents
Douglas
Garbisch

0riented ){o1ecules

Pulse Tcchnj-ques

The Eighth Experimental NMR Conference will be held Thursday through Saturday,
Ilarch 2 - 4tht 1967 at the Mellon Institute, Pittsburgh, Pennsylvania. This conference
is devoted to advances in techniques, experime.ttal design and instrunentation; it d.oes
not compete with l{orkshops or courses offering an introduction to the field.

The sessions consist mainly of invited papers, although a limited number of con-
tributed papers may be accepted. Manuscripts or applications to read A paper should be
sent to the appropriate session chairman or to the conference chairman'for his decision
regarding their disposition. Topics to be included in the 8th ENC are listed bel-ow
together with the sessional chairmen.

Topic Chairrnan

R. G. Shulman

Address

Biological Applications of NI'{R Bel1 Telephone Labs,
Murray HiIl, N.J., 07971

C omput er-Spectrometer Interfacing C. A. Reilly Shell Developnent Co.,
Emeryvi11e, Calif, 94608

f nstructional llethods P. Bender Dept. of Chemistry,
University of lfisconsin,
Madison, Wis. 53706

Dept. of Chemistry,
Mclulaster University,
Hamilton, Ontario, Canada.

Less-Receptive Nuclei R. J. Gillespie

MuJ-tiple Resonance J. H. ltioggle Dept. of Chemistry,
University of Wisconsin,
Madison, ldis. 53706.

New Devel-oFnents (i.". )lisc.) B. L. Shapiro

L. C. Snyder

L. h'. Reeves

Dept. of Chemistry,
Illinois fnst. of Technolory,
Chicago, Il1. 60616.

Bell Telephone Labs.
Murray Hill, N.J. 07971

Dept. of Chemi-stry,
t-rniversity of British Colunbia,
Vancouver 8, 8.C.,
Canada.

J. Il. 'Stothers, Dept. of Chcmistrl', Lniversity of \{estern Ontarj,o, London, Canada.
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ADDTTIONAL INFOR}IATION A}iD THE APPLICATTON TO ATTM.ID 8th ENC MAY BE OBTAINED ONLY

tsy RETURNTNG THE ENCLosED posr cARD (loxrr FORGET TO pur A srA).{p 0N THE nost cmnt) 0R

BY OTHER\üISE INFORMING EITHER THE CHAIRMAN OR THE SECIY TREAS. OF YOUR INTERFST. PLEASE

I]E SI"IRE TO DT] THIS PROI'IPTLY, IF YOU CONTM,IPLATE

ATTENDING; IT }'IAY BE NECESSARY TO LIMIT ATTENDANCE BECAUSE OF RESTRTCTED PHYSICAI

FACILITIES.

The 1967 Pittsburgh Conf_erence on Analytical- Chemistry and Applied Spectroscopy

will be hel-d March 5 - 10, 1967. The program will incl-ud.e a symposir.un on f3C NMR

SpectroscoFy.rr

Instructions for Soeakers and Contributors

I Lengths of invited and contributed papers will be assigned by Session Chairmen
so as to leave ample time for discussion in each session.

Abstracts and supplementary material (figures, tahles, etc.) in no case
exceeding 6 pages should be sent, by February 1, to:

1I.

Dr. A. A. Bothner-By,
8th BNC Arrangernents
Mellon Institute
4400 Fifth Avenue
Pittsburgh, Pennsylvania l-5213.

They rvi11 be printed and distributed to the conferees. Additional material,
either too long or too late to have been printed, may be reproduced by the
author and amangsnents will be made to distribute it at the Conf,erence. A

distribution center will also be provided for conunerical material of possible
intcrcst to the conferees. Authors are urged to submit detailed abstracts
and drarrings, schunatics, spectra, etc., if at all possible. Participants in
past conferences have found such a printed record to be quite val-uable. In
addition, the presentation of undigestible masses of data, complicated
schcmatics, etc. on s-Lj"des or blackboard is obviated, saving time and easing
c onrnrr"rni ca ti on .

,\tstr.acts of papcrs and contributions not accepted for formal presentation
t'-ill bc printc-d in a Supplcmentary Program and may be discussed at any
appropriate session if tjme permits. The deadline and length limitation are
the sanc as f!'\r otltcr at'stracts.

lrl..rjcctor.s for 31" 4 incli and 2 x 2 inch sl-ides will be avail-able at all
sessions. t'nusual rcquironents of any sort should be transmitted in advance to
thc Sessir,'rn Chairman.
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BP RESEARCH CENTRE
SUNBURY- ON -THAMES

MIDDLESEX

ENGLAND

CARBON-1] ABSCRPIION MODE SPECTRA OF PETROI,EUM FRACTIONS

Conplex rix--,rres of cornpounds such as petroleum stocks can be

charac'-eriseC b,; h;'Crogen N,vlR spectroscopy. However, such characterisations (t)

depenC on serni-ernpiricaL correlations between hydrogen and carbon types present in

these stocks and al-so require additional data in the form of per cent weight carbon,

hydrogen, sulphur and a molecular weight.

Carbon-l-J NIvIR spectroscopy seemed to offer (Z) 
" 

gooC methoC for the

ciirect determinatio:r of carbon types in these conplex mixtures, but until- recently

suitable ins+,rumentation has not been a';ailable. Friedel and Retcofsky (f ) trave

explore.j ihe tse of rapii passage dispersion moCe and have obtained carbon-Il spectra

of coaL and pelroleum lraciicns. However, this noCe ol operation gives dlstorted band

shapes which rnakes acc'.rrate integrated spectra difficult to obtain.

Recen--i;' co:rpi-.er s;.rs+-ens have appeared which enabl-e the weak absorption

rnoJe specira o:- cari:c:-il,' :;cl-ej to be accumlrlated. These Spectra have the

enorrno ;s a.l .',::itage ir. '.1.a:, '.hei- can be accuratel;7 integratei ' Such a spectrum

(obr.aine.l o: o ir behaii :..' Perkin-Elner LimiteC of Beaconsfield, Bucks, England) and

i:.S i:.:eg:al oi^:,'.'-:'..:l :r-'r .r : ;ir.:i,-.ing oi - is sllcwn in Flg,rre l. It Can be Seen

.,y.:.r-, .,'!.2 1f '.:-.,-.,.,. " '::.: :. .l l.','.ic cafi..oI. '.', Lr:.- 'tl) .) lr:-,f 1.,' fes'' i'/e-1 -rr' 1 r,he banCS

Show n..ch : .ne S Lr'..)c-,;-.'r: ',';r.;c: - s :r-l . n:,r'^i;,' icst- 'r, di spersi oÄ no re Spectra ' The

:ir'-?g'.v'-? I sp=t'I j":: i-l'.-:: t;.). ('::trb:-. -1 'uon; ln arO:natic ringS) aS 21.5 per Cent,

',,'ri I c' r'', or ::.:::',r'.s'j - :'.: ::..:i.cj: (-:'r',r:'-re') "r.) h','Cr:ger. l'lilR) ga'le a 'raI'le of.":
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2l+ per ceni. Abscrpt-ion no:le car"r-'c:r-l-l spec'ura can aiso si.row iine detail resulting

fro.m C]]CH eouplings an,i'-he airiiit",'to cbtain anl interpret this hyperfine strltcture

enormousl-;; increases the ltitir.,- ol the spectra itr molecular structure studies (l+).

The aliphatic carboh banC. Fig:rre l, shows nLrch iine detail but at this stage of

developnent unambiguous interpretation is difficirlt.

HoLm (e) inaicatel in his early work the prospect of estimating carbon

in naphthene rings (ft)- anA in paraffinic chains (Cp). This suggestion needs

further exploration howe'rer, as a nethod will have to be devised for the analysis

of the allphatic carbon rescnance band. However, there is little doubt that

accurate measurenent of carbon types and their relative'amounts on a routjne basis

by carbon-l1 adsorption mode spectroscopy is a most important ad.vance.

@

S. Knight .-fZgr-
SK/CM

REFERENCES

(r)

(z)

3)
(r* )

R.B. I\lilliams, AST'i\4 Special P,rblication No. 22!+, p f68.

Holm, .1 Chem Phys, I95( , 26, 70 ! .

R.A. FriedeL anl H.L. Retcofsky, Chem and fnd, 1956, I+55.

J.M. Shooler;r. IIELIONYIR, L2,8.
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COBB CHEMICAL LABORATORY

UNIVERSITY OF VIRGINIA
DEPART'\IENf' OF (:HE}IISTRY

November L4, L966 CHARLOTTESVILLE, VA.

Prof. Bernard L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Professor Shapiro:

Two postdoctoral positignq qvailqLle.

I^Ie much appreciate your restoring our department to the IIT NMR News-
letter mailing list. Unaccountably our subscription was allowed to lapse
last year while I was on leave as program director in the Molecular Biology
Section of the National Science Foundation. The importance of receiving
the Newsletter is well demonstrated in our case, as we unwittingly and un-
willingly duplicated some of the research on chemical shift non-equivalence
in aminoacylglycylpeptides reported by Oleg Jardetzky and Asao Nakamura in
issue number 88. trle shall make a more substantive contribution to the News-
letter in the near future.

In the meantime I should like to bring to the attention of readers two
postdoctoral positions that are available in our department. l,le now have a
üarian A-60 instrumentrwith an HA-100 machine with a time averaging computer
due to arrive within two months. The starting dates for both positions are
flexible, but dates as early as January L967 a,re possible.

Dr. John E. Bloor in our department would prefer candidates with some

nmr experience to study the nature of charge transfer complexes in biologi-
cal systems and conformations of drug molecules. Interested Persons may

write to him directly at the letterhead address.

I am particul arLy interested in collaborating with someone in under-
caking studies of coenz)rme and inhibitor binding to enzyme molecules. There
are, öf corrrs", many other problems that would also be worth undertaking on
our-ner^r machine. irle also employ circular dichroism as a comPanion technique.

hte were pleased to learn that you and your family on your brief trip
Eo Charlottesville "were most pleasantly struck by your delightful city,
area and school.tt At the same time I am chagrined that I was not here to
meet you. On your next trip I hope you will plan to stay longer, and by
all means stop in and let us talk.

Sincerely yours, 
'

i,/l't , f: t'('
R. Bruce Martin
Professor of ChemistrY

RBM: era
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R. JACQUIER
Professeur

E NS C M 8. Rue de I Ecole Normalc

MoNTpELLTER le 1O Novembre 1966

Professeur B.L. Shapiro
Department of Chemistry
Illinois Inst.itut.e of Technology
CHICAGO, Illinois 60616

3INFLUENCE DU DOUBLET DTAZOTE sp SUR UNE CONSTANTE
DE COUPLAGE ELOIGNEE DANS LE CYCLE PYRAZOL]NE-2.

98-66

1 des
im-

T6l ( 6: 7 --, 14 50

Cher Professeur Shapiro,

rocyc I iques ,
liaisons C-H

Deux articles rdcents (t,2)^signalent que dans les systömes h6t,6-
les constantes de couplage 2l et 3J d6pendent du recouvrement des
avec les doublets libres des h6t6roatomes adjacents.

Nous voulons signaler lrinfluence du doublet de lrazote en
pyrazoLines-2 sur une constant.e de couplage 4J^,, ,,, aucune des liaisons
pliqudes n'6E.ant adjacente ä I'azote . un3-n

Dans les pyrazolines -2, 4JC

R m6thyl, ph6nyl, p-nitrop
/?\

Par cont.re, däs que
t ion ( R'={ll3 ) ou par protonat ion

H

R

_11 a une valeur proche de 7 Hz, quel que soit
ny1, dinitro-2,4 ph6nyl, trinitro- 2r4r6 ph6nyl

lron supprime 1e doublet par quaternarisa-
(R':H) 

H
3

H

n'est pas le cas 1 orsque crest le doublet sp
2

H3
(:,+)

H
3

H3

h6

Le coup Lage
de I'azote

disparait, ce qui
2 9ui est bloqu6

H

Dans ce dern i cr
les sig:raux sonl

cat:j, ccpcndariio 1.c coup age est difficile ä ob
ölar:gi s (relaxation quadrupolaire de Lt azole

server car
ftr)
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R. Jacquier, p. 2

Les pyrazolines-3
H 3

NN-cng
I

cHg
pr6sentent le couplage d'une faqon exal"t6e (5)

,03), tandis que dans 1es A ,-vvr^zolones-5

(ot.r^ 
-

( a zoteJN

:
H

T

I14 Hz) (deux azoEes

de type amide) :

Hg

il n'apparalt pas (O,l). R (cttr,c.ttr)

Nous avons v6rifi6 que, cofinne dans le cas d" 2.1 
"a 

3J, une cert.aine
g6om6trie (paral16lisme p-o) est n6cessaire ä I'intervention du couplage ;
ainsi on ne lrobserve pas pour des produits tels I'hydrazone suivante :

ct3c 
6H5 

-cH2

lr
N

F
8 NH-Ar

6tant donn6 la libre rotation autour des liaisons C-C et N-N.

Des recherches en vue de pr6ciser et de g6n6raliser les observations
pr6c6dentes sont en cours dans notre Laboratoire.

Veuillez croire,
timents les meilleurs.

Cher Professeur Shapiro, ä ltassurance de nos sen-

4

A
.ä\

lzr-<-

!,o / r/"--

R. JACQUTER.

J.-L. AUBAGNAC. ]

P. BOUCHET.

J. ELGUERO.

C . I'IARZ IN .

frr^*''/ry
@u1y1-

tt

( 1)
( )\
(3)
(4)

T.A. CRABB et R.F. NEI,[ON, Chem. and Ind. ' 7966, p. 339.
11. ANTEUNIS, Bull. Soc. chim. Belg. ' 1966, !!, 473.
P. BOUCHET, J. ELGUERO et R. JACQUIER, Tetrahedron Letters (sous presse).
J.L. AUBAGNAC, J. ELGUERO et R. JACQUIER, Tetrahedron Letters, 1965'
p. 1171.
J.L. AUBAGNAC, J. ELGUERO et R. JACQUIER, R6sultats ä, paraitre.
A.R. KATRITZKY et F.I^1. IIAINE, Tetrahedron, 7964, 20, '299.
J. ELCUERO, R. JACQUIER et G. TARRAGO, Rrlsultats non pub1i6s.

**Jß**

(5)
(6)
(7)
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l/ARIAN AG 'swrrzERLAND
Rerearch Lrborslory . Scrvlce Cenler, Klaurslrasso 43'Tol.051l472420.Zalrlchg. Telox 58444

Z:J.ri-ch, November l\, L966

Prof. B.L. Shapiro
Department of Chemistry
Illinois Institute of Technology

Chicago, Illinoi-s 6O6L6

U.S.A

Dear Professor Shapiro,

Attilio
I might

has given me your timely reminder and suggested that
write something for t,he IIT NMR Newsletter.

Alt,hough I arn essential-ly an electron resonance spectroscopist
I have recently become interested in NMR because of its ability
to measure very small proton hyperfine spli-ttings in stable free
radicals. You witl recall that the paramagnetic shift of a proton

line in a free radical relative to that in a similar diamagnetic

species is directly proportional to the isotropic coupling bet-
1c

vreen the unpaired. efectron and the proton''- and so gives the

absolute magnitude of this coupling. Of course the measurement'

of the spin distribution in a radical is sometimes useful how-

ever I have a more specific problem in mind

The electron resonance spectra of a biradical depends critically

on the magnitude of J the scafar exchange interaction between

the two unpaired electrons. In the case of the nitroxide bira-

dicals3 if .l> u.N where u.* is the nitrogen hyperfine splitt,ing

the EpR spectru-m contains five l-ines whereas if J( aN the

spectrum contains just three l-ines4. Since u'* is about l1O Mc/s

if the spectrum rloes possess just three lines we cannot put a

very low limit on J. However the coupling to the protons is

only about O.') Mc/s and so observation of the NMR spectra of

biradicals should al-Iow us fo put a much lower value to this

Iimit.
: ,.rii jir., /.a.ct_t::i-Tof?s, t/,lcRo,,,/AVE sysTEM
I 1 | ;,;.,( r,"; -i i.:i ). ,rrr^ 'fllC RECOfiDERS,

COMPONENTS.
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?

At the moment I arn studying experimentally and theoretically
both moflo-,. bi- and tri-radicafs kindly given to me by Prof.

A. Rassat of Grenobfe and Prof. E.G. Rosantsev of Moscow. The

preliminary results are not readily interpreted but do indicate

that this is a particularly interesting problem.

l. Brown, T.

Phys . 33,

?. Hausser,
Phys. lO,

3. Dupeyre,
Soc. 87,

Briöre, R

and Rey,
4

H., Anderson, D.H. and Gutowsky, H.S -,L96O, J.Chem.

720

K.H. Brunner, H., and Jochims, J.C., L966, Mol.

253

R.M. , Lemaire, H

377L

. , Dupeyre, R.M.

P., 1965, BullSo

and Rassat, A L964, J.Amer.Chem.

, Lemaire, H., Morat, C., Rassat; A

c.Chim. France 11, 3"9O

short titte: NMR of stable rroilo-, bi- and tri-radicals.

Yours sincerely,

f( l"rt, l^.*
Dr. G.R. Luckhurst
Research Chemist
VARIAN AG

CL/ Lt
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lllydration of DNA, a i{ide Llne NMR Sludy of Oriented DNAII
A. Rupprecht
Acta Cheo. Scand. 20, Sg2 (L966)

"The E]Fctronic Spectra ofthioa.Tides and Thiohydrazides.Part VIfI. Five- ard Six-nenbered. fU:.ofactäs anOThLoinides"
U. Berg md J. Sandströn
Acta. Chem. Scand. 20, 69 e966)

" 4-Metbylthio- 3- butenyt f sothiocyamte, the pungent
fuinc1ples of Radish Root"

P. trbiis and A. Kjaer
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"A Note on tbe Constituttion of the Ditexpene CcnHogO3from Solidago cam4ereis Li! - 'v--1t
r. mthoreen
Acta Chen. Scand.. 20, 90\ (f966)
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Acta Chen. Sced.. 20, 9OT 0966)
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der S taudinger-Pf ennioger-Reaktiorf I

It. E. Inhoffen, R. Jonas, Il. Krösche und U. Eder
Ann. chs. 694, 19 (1966)

trDars tellung von 2. 3 -Bis -[ 1 -methyl -4 -oxo -cyclohocyl ] -buten
-(2) und seinen Dehydrierungsproduktentt

H. Il. Inhoffen, K.-D. MiilLer und O. Brendler
Ann. chm. 694, 31 (1966)

rrSynthese und Eigenschaften einger Garbminsäure-
nitroäthylestedr

T. I,lieland, c. J.Scteitt und P. Pfaender
Ann. Chm. 694, 38 (1966)

nThe Sigß of the Sid.e-chain Spin Couplings in Thiopbene-
thiols as Detemj.ned by Selective Double frradiation.
II. 2-ThioBbenethiols"

B. Gestblom, S. Grorcwitz, R. A. Eoffhm, B. Iulathiasson
md S. Rodnil

Arkiv Kemi ?L, 5o:- (t965)

"The Sigre of tbe Side-clEin Spin Couptlngs in 3-nitro-2-
nethylthiophene md in 3-acetyl-2, 5- dinetbylttriophene"

B. Gestblon, S. Gronoritzr R. A. Iicffnan and B. I,nathiasson
Arkiv Kmi n jI7 G96j)

"Rearangements of Dibromoketones"
C. Rappe
Arkiv Keni 4 73 096r)

"Favorsky Retrrangements. V. The Rearragements of Sone
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C. 3appe, T. Nilsson, G,-8. CüIsson and K. Ardersson
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C. Rappe and G.-8. Ctrlsson
Arkiv Keni 4 ro5 Q965)

"Iavorsky Rearmgenents. $. The Preparation and the
Geometrical Conf i güatlon of Sone Dibrono o, B-unsatuated.
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C. Rappe and K. Aadersson
Arkiv Kemi 2\, 3a3 096r)

"Iia]-ogemtion of ila.loacetones"

Arklv Keni 2)+, 32r (1965)

"Sitver ( t ) a.t*anethiolates'n
S. Akerstron
Arkiv Keni fu jo5 Q965)

rrBis-DethylDercapto- und Bis-benzylmercapto_carben aus
Bis-methylmercapto- bzw. Bis-bezylnercäpto_d.iazmetharfr

U. Schöllkopf, und E. Wiskorr
Ann. Chen. 694, 44 (t966)

irEinfJ-up verschiedener N-Acylreste auf die Racmisierung
bei Peptidslmthesent'

I{. Deterum, J. Heuer, p. pfaender und M, -L. ReinartzAnn. Chm. 694, 190 (1966)

"ftude de 1a Structwe d.es lriterpbnes par Rddonance-Magndtique Nuclelaire"
J. C. Mari
Ann. chim. (Par:.s) "ilo, 533 G965)

rrAlcaloides Peptidiquesr III (I). pandsej.ne et pandanirine,
A1cal-oides du Panda Oleosa Pierre (pandacdes)"

M. Pais, I.-X. Jdreau, X. lusinchi er R. Coutarel
Am. cbin. (lais) ser. 14, t, 83 (1966)

lUber ein natürlich vorkmendes Kmlen sowie einige voo
Matricariaester abgeleitele Schwef elverbindungenr.

F. Bohlmnn, K.-!t. Kleine und C. Arndt
Am. Ch@. 694, L49 (1966)

rrKonstitution des Bryodulcosigenindt
P. Tumnn, W. Gerner, und G. Stapel
Ann. Chem. 694, L62 (L966)

"Positive l{alogen Compomds. II. Addition of Mono- and
DibronomaLononitrile to the Double Bond.'t

K. Torssell md E. Ruusa
Axkiv Keni n, \79 G96j)

"lhe Signs of the Sid.e-chain Spin Couplings in Thiophene-
thiols as Detemined by Selective Double Irradiati.on'
f. 3-Thiophenettriols"

B. Gestblom, S. Gronoritz, R. A. Hoffman, B. llathiasson
and S. Rodna

Arkiv Keni 4 \% i965)

"Xnanine Chemistry. V. fhe fntroduction of the Beuoylo]ry
Group into p-Ketoesters md p-Dlketones. A Netr Routeto Oxazoles'l

H.-$rgen JakobsenJ I. jI. Ltrsen, p. Iladsen ffid S._0.
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