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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

PITTSBURGH

COAL RESEARCH CENTER
48OO FORBES AVENUE

PITTSBURGH, PENNSYLVANIA I52I3

June 23, L965

Associate Professor B. L. Shaplro
Departnent of Chemistry
ILllnois Institute of Technology
Technology Center
Chicago, Illinois 60616

Dear Dr. Shapiro:

L4Request for N sDöcfra

Vte are interested in obtaining the N14 chemical shifts and spectral _1ine-

widths of the pyridine signal in a few pyridine solutions of coal and coal

derivatives. Unfortunately the tqrest frequency r.f. unit we have operates at

15.1 nc/sec.- Anyone interested in naking these measurenents for us in exchange

for some C13 work or on a contract basis is urged to \srlte to me.

Sincerely,

i1-t, L
H. L. Retcofsky
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LASORATORY OF PI.IYSICAL CHE]:.{ISTRY

The llniversity
Bloensingel 10, Groningen

The lletherlands Groningen, June 1le 196!l

Dr. B. L.Shapiro
Illinois Institute of Technolory
Department of Chemistry

Chicaeo 60616

Illinois, u. S.A.

Deuterium Resonance in Collagen ll;rd.rated, with Ir0

Dear Dr. Shapiro:

tle have exchanged. the water in hyd.rated. oriented" collagen (a fibrous protein)
wlth DrO by exposing the sarnples to a DrO atmosphere of eonstant relative humid-ity
('/O to 90 ;r). leuterium resonance at 10 ücf s then showed. a r,ro1L-d.efined. splitting
in the range of 10 to 20 gauss, due,to quad.rupole effects (figure t). The magnitud-e

of the splitting vari-es accord.ing to (3 cos' € - 1) with the angle € between

d-irection of the fibers and- magnetic field" (Figure 2). The splitting d.ecreases

with increasi-ng DrO content, a typical value being 14 gauss at a DrO content of
l0 gram per 100 gram collagen.

In analogy r+ith earlier proton resonance measurements in hyd-rated- collagen

f J. Chen.Ph,ys. 5, 3297 ?gAZ); Annaf s N.Y.Acad..Sci, in press], we presume that the

splitting of the d-euterium resonance is d,ue to anisotropic rotation of DrO molecules,

such that the electric field" grad-ients at the D nuclei are not averaged. out to zero.

Compared. with Ba( C1O3) Z.DZO 
at low temperatures, where the DrO molecule does not

rotate, IChiba: J.Chem.Phys. -f,2, 947 (1963)] the field grad.ient is reduced by a
factor of thirty. We are now trying to cafculate average field. grad.ients for
certain models of hJrd.ration.

Yours sincerely,

( c. Migchelsen)

/fw'rs
(H. J. 0. Serend,sen)
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CHEMISCHES LABORATORIUM
DER UNIVERSITÄT MÜNCHEN

INSTITUT FÜR ORGANISCHE CHEMIE

Prof . Dr.IIerbert Zirnmerrnann

@ trtowcHgx z, 18. Juni 1965
Krrlstrrßc 2! -Tclelon 557976

Ilerrn Prof.Dr. B.L. SlLapi.ro
l)epartment of Chenistry
Illinois Institute of Technology
C h i c a g o , I11 . 6O6't6

USA

Sehr geehrter llerr Dr. Shapiro!

Wir haben in der Tetzten Zeit einige NllR- und lR-spektro-
skopische Untersuchungen an Wasserstoffbrückenbindungen durcl.-
6;eführt. fmidazol und sein'e Derivate bilden in geeigneten
Lösungsnritteln Assoziate, in clenen benachbarte lvtolekül e durch
NIl"'N-Vasserstoffbrückenbi-ndungen verknüpft sind. Die NH-

Signale der Brückenbindungen werden bei- extrem niedrigen Feld-
stärken beobachtet, z.B, für 4(f)-pf"thylimidazoT in To1uo1 a1s

Lösungsmittel beiT= -5rh ppm. Die NH-Signale zeigen im a11ge-
meinerr keine Verbreiterung durch Kopplung des Protons mit den

Stickstoffkerrren, woclurctr auf intermolekularen Protonenaus-
tausch in der Brückenbindung hingewj-esen wird. Um zu prüfen'
ob ähnliche Befunde aucl. bei anderen Systernen zrr beobachten

sind, haben wir eine größere Anzahl von Brückenbindungen zwischen

Pyrrol und werschiedenen Elektronendonatoren B untersucht. Fol-
gende Verbindungen B wurden werwendet: 'l . 1 -Methylimidazol '
2. Triäthylamin, l. Tetramethyläthylendiamin, 4. 2.6-t-uaitin,
5, 2.4-luaitin, 6 , 2.4.6-cotlidin, J. Tri-n-butylami-n, B. Pyridin 

'
9. Dioxan, 1O. Diäthyläther, 11, Diisopropyläther, 12. Tetra-
hydrofuran, 13. Cyclohexanon, 14. Aceton, 15, Diäthylketon,
16. Acetophenon, 17. Acetonitril, 18. Butyronitril, 19. Nitro-
methan, 20. Chloroform, 21, Schwefelkohlenstoff, 22, Tetra-
chlorkotrlenstoff, 23. Cyclohexan, 24. n-Hexan. Bei keinem

System konnte ein scharfes NH-Signal bei extrem niedrigen
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Feld beobachtet l*erden.

DsbestehteineKorrelationzwisc}renderLager:ler
Banden im NMR- und lR-Spektrum (atru. t ). Die aromatischen

Moleküle wurden auf Ringstrom korrigiert' Ebenso tresteht

eine Korrelation zwischen den spektroskoplsctren Daten unri

den pk-Werten der verwencleten Etasen B. Iryie man cler Abbri ldun6;

entnehmen kann, sind die Meßwerte für Moleküle mit f,1er-i 6fuetr

funktionellen Gruppen lm Diagramm dicht benachbarl"

Mit freundlichen Grüßen

Ihr

-i
.i
t" -V;-,lt.l',.,, t-
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Koninkliike Shell - Loborotorium, Amsterdom
BADHUISWEG3 AMSTERDAM-N

TET.EFOON t020)-6 il ',n

Dear Dr. Shapiro:

Ivl.ldified Carr-Purcell method to measure T ofa stem of two
non-identicaL spins

The nmr spectrum of a molecule with two ncn-ldentlcal spins
(S = t = 3) consists of two doublets, one of each spin species. T.->

measure the transverse relaxation time T, of such4g spln system one
may use the Caru-Purcel-l method, in vrhich a 90' pulse is applied to
the spins fol-Iowed by a sequence of lBO' pulses.

The free induction signal of such a two-spin system is
caused by a superposition of two precessions at frequencies differing
by J c/s, in which J is the coupling constant between the S ancl I
spins in the molecule. The induction signal is

I = A tt lJä . c irs nJt. exp -t/rg ,

where A(t)exp-t/TZ'n t" the signal- in the absence of'the spin;spin
interactj.on The duration of the free precessj-on signal depends on the
homogenelty of the magnetic field.

In liquids one usually introduces an intentlonal inhomo-
geneity to shorten the duration of the free precessioni 180" pulses
are here applied at short time intervafs. If the viscosity of the
Iiquid is low, molecular diffusion may influence the echoes and it
may be necessary to enhance the'frequency of the 1B0o pulses beyond
the possibllity of onets apparatus. In these situatlons the following
approach may be useful

The T, measuretnents may be performed in a homogeneous field,
the free precesöion signal then belng of long duration. Following this
the series of 1BO" pulses is applied during the free precessi-on. In
orcler to obtain a simple resultant signal , from whichthe "realtt T,
can be dlrectl-y d.etermined., the 1BO" pulses are given in the mlnimä
(or the maxima) of the free precesslon. The minima occur at times
1 = (2n + 1)/.1 s after the lOo pulse (n = 0,1,2,.....). One may appl-y
the lBOo pulses at ti-mes corresponding with n = 1,2,7,.,... r orr
depending on convenience, at times corresponding with n = 1,1r5,.....,
etc. An advantage of this method is tha+* the influence of diffusion
does not easil y come into play on account of the homogeneity of the
externai fie]d.

T^ measurements have been made according to the above method
using a moaffieal DP 60 A nrnr spectrometer. The maxitnum avaitable
output of the V )+)11 transmitter is applied duri-ng a pulse; the
cj.uration of a pOo pulse is then 0.J.ms, which is adequate for experi-
ments on most organic molecules (T2-'S iO s-'). pig. 1 illustrates an

experiment on cFIFCl" at -11+2'C (>6l$,lc/s). The coupling constant
; = lf+ c/si tne minima in the free precession at= JB ms apart,-which,
in this particular experiment, is al-so the interval between 1BO'

pulses.
Yours slncere

{)
Amsterdam , 21st ivtay 1965 ov^"-*/**/

C. Maclean

lyl ,tr n I'7 [ll,anoü/';t-
ü.L. Mackor

1. E. Grunva'ld, C.F. Jumper and S lleiboom, J.Am.Chem.Soc.84 (1952) 466h.
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Example of To measurement of CIIFCI-, at -142'C (fluorlne resonance
at 56.\ mc/s\, The induced signal-is detected with a phase-sensltive
detector. The 18Oo puLses are applied in the minima of the free
precession. To can be obtalned directly from the tlme dependence of
the morima.
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EIS:bld
STORRS. CONNECTICUT 06268

TFIE UNI\'ERSiTY OF CONNECTICUT
TIIE COLI,I.]GE OF LIBERAL ARTS AND SCIENCES

Dr. Bernard L. Shapiro
Departnent of Chernistry
IlLinois Institute of Technologr
Chicago, IUj.noi,s " ,6o616

Dear Dr. Shapiro:

_We have gotten quite a bit of e:perience with the
NMR specialtles Heteronuclear Decouprär HD-6OA on our A-6osince the decoupler beeame operati.ona. about 6 nonthsago. The resolution aeems conpletely unaffected by the
probe modlficati-on, and sensitivity is withln varian
specificationa although lt ls somewhat lower than before.our maJor difficurty is i.n erin:inating splnning sldebands;the best we have done is reduction to-abäut 3fi-ot signalheight with conslderable day-to-day variabiliiy, Ton Hillof NMR Speclalties rriil, hopefully, soon resolie thls
problem.

lte have investigated the'orror. spectrum of various
deuterated trydrocinnanqrl alcohols and show the al-iphaticproton spectrun lgl:" (almost) equimoJ.ar mixture är er:rulrro-
3nd @- C5H5CHDCHDCDaOD. The benzyllc proüons remai.n
broadened upon deuterium irradiation becauäe of snarl
couplings urith the rlng hydrogene. From the trrc ABpatterns one finds (I) the chernical shlft, oo, is 2 cps.legs than the corresponding shift in C5H5öHröH.COron, ä
whopper of a deuterlwr iaotope effectr'aia (e)-ttre chenicalahlft d:ifference ln the tno i.somers is aot ttrÄ esri€r werve
looked at several different oamples in ffirerent solventsat different times, and innariably the chernical shift lrnthat isomer with the larger (9.1 cps) vlclnal coupling
constant ls greater by 0.2 - O,j cps. than that in the
isomer rith the .uT.llgl (6.3 cps) coupling. werre reasonably
confldent that this effect is real since ierve observedit in ever? spectrr.m recorded.

Sincerely,

/,""^' A -AL

June 1/., ].96j

Eugene I. Snyder
Asslgtant Profegsor
Department of ChenJ.atry
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University of Bristol School of Chernistry

Profcrsor F. G. A.Stonc

Tclcphonc: Bristol 24161 Ext. 3l I

Department of lnorganic Chemistry
Bristol e

England

Professor B.L. Shapiro,
Department of Chemistry,
Il"linois Institute of TechnologJ,
Chicago,
Illinois 5o6t6,
u.s.A.

21st June, 1965

Dear Barry,

PLatinum-F1uorine Coupling Constants, and
tr'19 Ctremical Shifts in pentafluorophenyl-
platinum CompLexes

We have recently prepared a number of cis and trans
complexes of the type (Et?p)2pt(cÄFq)x using rH NiurR spectra to
deternine their stereocheüisirv aä described in our previous
contribution (rrTNMR No.T5). The f9r spectra of the complexes
have now been studied and we vould. like to report some of the
parameters obtained.

Table r provid.es values or r95pt719r 
"o,.,pring 

constants.
coupling of the rnetar- to the ortho fruorine (r^) i" always
observed. but in certain cases coupling to the fieta fluorine (F_- )
cannot be estinated because of the conplexity of the "puctru, "t
and the lov intensity of the resonance sigaars. The constant
Jpb-Fpu,r., which was expected to be very iraalL, if not zero, was
never observed.

The chemical shifts of the ortho, meta and para fluorine
atorns are shown in Table rr. parshalr (J. Amer. chem. soc. B6
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5367 (196t+)) uv studying the spectra of some meta- and par*-
monofluorophenytplatinum complexes has shovn that their f'19 shifts
depend. on the nature of the ligand X in the trans position to the
CUiUr group. He has suggested. that lOp - Ornl is a measure of the

n-acceptor capability of x. The abitity of the ligand to aecept
electräns in n or ni orbitals is thought to be ote of the two
electronic factors rrhich contribute to the "trans-effectrr in square
planar complexes. In our pentafluorOphenyl conplexes ue have been

äUf" to stuay sincuLtaneously the variation of the meta and para
fluorine chemical shifts vith liga^ntt X. The figures in the last
column of Table II clearly suggest correlation of l Op - önl with
the n-acceptor nature of X. Strong l-acceptor ligands such as

CN prod.uce large values for Z, the n-acceptor series being CN- ru

SCN- >I->Br->C1->CH,-.

one of us (F.G.A.S.) ryouLd like to thank Dr. Parshall for a

stinulating discussion.

Yours sincerely,

ryry* // (,,r
F.J. Hoptont

2.
A.J. Rest '

F.G.A. Stone.
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TABLIT r. 195pt-19F coupring constants in (ntrp)rpu(c6p ,)X Compounds

Tra.ns comoound.s

Cis compound.s

TABLE II.

t*-oo ( cps ) fr - F. (cps)

106

105

100

103

T6

Jx

c1

Br

I
SCN

CN

cH3

\ga
l+go

l+70

h7o

370

300

t6t5 377

360

19tr' ct.rieal Shifts in Trans (utre)ret(c.nr)X conpounds

c1

^+ö6föfI o
n-Bond criterion Z

l6p - 6rol

0

1.3

1.5

1.6

2.3

2.3

cn3

cL

Br

I
SCN

CN

L23.7

r25.L
l.2\.7

r2r.3
12\.9
12\. 3

p

17lt.2

1?3.3

LTz.6

IT2.L
171.1+

171.0

m

lT\.2
IT\.6
I7l+.1

TT3.T

LT3.T

173.3

tChenical shift in p.p.n. from CCL

as internal reference.
3F 

(o.o p.p.n. )
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ROHM & HAAS COMPANY

wASHTNCI'fON SQUARE PHILADEI,PHIA 5, PA

RellY to

ROHM & HAAS RESEARCH LABORATORIES
SPRING HOUSE. PENNSYLVANIA 19477
M tTcHELL 3-o2oo
CHESTNUT Hrr-L 2-OdOO

Jvne 2J, L965

Professor B. L. ShaPiro
Department of Chemistry
Ill-inois Institute of Teehnology
TechnologY Center
Chicago, Ill-inols 6O6t6

Dear Professor Shapiro:

In eourse of checking an Org. Syn. preparation for amixture of cis-
and. trans -212, -d.ichloro-CirCrr-epoqgbibenzyl 'v'te had occasion to neasure the n'm'r'
spe"ffi-of these oxiranäs. The values for the oxiran! protonsr-'" t?y.be--seen
frbm a long list of similar epoxld"es prepared. by Markrl alvays show d,, eis-H >
,,J irans-H. fn.t this should. be so arises from the d.ifference in the d.ihed.ral-

unglg-f the aroma.tic rings with the C-C single bond. causing dlfferent d.ia-
niagnetie shifts.2,3 Sirnilar chemical shifts vere found. in the neeessarily cis-

"onfig.,trrtion 
"phenanthrene epoxid.e " .4 This lengthy introd.uction is meant to

point out an un?ortunate error appearing in the Varian Catalogl Nos ' 62J anö'

Z26, *11ure the cis- and trans-stilbeneoxid.e strrrctures are assigned to the op-
posite spectra.

Withthisletterlhopetogetonyourmallinglist.
Yours sincerelY,

H,ffff=
GAF:ma

1. v. Mark, J. la. Chem. Soc., S.r1BB4 (1961)'

2. L. M. Jactsaan, "dtrrpllcatlon of Nuclear Magnetic Regonance spectroscoBy 1n

orglarr:.c cneni6taii, Pergamon Press, Nev York, 1959t chapter J'

,. M. H. Gianni, E. L. StogrYn, üd C' M' orlando, J' Phys' Chem'' fr'' I1B5

(t96r) .
l+. U. S. Nerma' and. S. BLun, J. An. Chem. Soc., 6r r59B (1951+).

(J }.IEMICAI-S FOR INDUSTRY
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TECHNISCHE HOGESCHOOL TE EINDHOVEN
POSTBUS 5]3 - TEL. (O49OO) 680OO _ GIROREKENING 1076326 - BANKIER: F. VAN L,ANsCHOT - EINDHOVEN

fProf. n. Shaplro, -'l

Department of Chemlstry,
Illlnols fnstltute of Technology,
Chlcago 16,
flllnols ,
USA

L.J

UW BRIEF I.LTTTR EN NUMMER EINDHOVEN, TNsULINDELAAN 2

Dear Prof, Shaplro,
For one of us (f'.H.A.R. ) this 1s the flrst contrlbutlon to

"Meilon Letters", and he hopes hereby to be admltted to your malllng
11st.

D"trlng my 2 year stay at the Natlonal Research Councll 1n Ottawa
we engaged 1n a renewed attack on medlum effects ln NII{R, and gas-to-
llquld shlfts ln partlcular. The llterature on the latten subJect ls
not very encouraglng ltrZ1. The quantltatlve agreement between calcu-
lated and experlmental shlfts usually belng poor even for lsotroplc,
nonpolar molecules, where the Van der Waals o, term 1s the only opera-
tlve one. It occurred to us that two factors have been neglected so

far
a) Repulsl-ve forces between molecules lnfluence the screenlng 1n a slmllar
way (uut wf tn opposlte sign) as attractlve forces d.o 11). Ide propose thls
leads to an extra factor 11-(ro/r)61 ln the expresslon for (opatr)on (r ls
the dlstanee between the molecules, pe ls the dlstance of zero lnter-
actlon energy 1n the Lennard-Jones (6-T2) potentlal).
b) The fleld square term, F2 (whlch eauses the van der i,{aals shlft)
should be eval-uated not at the center of the solute molecule but at the
stte of the measured nucleus (whlch 1s usually perlpheral). After proper
avenaglng over tumbllng lt turns out that ln the expresslon for F2,

(l/R)e must be replaced by < fu.> = F fufts- where E = d/r
d belng the dlstance from measured nucleus to the center of the molecule.

VERZOEKF EEN ONDER#l:RF )ER ßR!:i TI BEHANDELEN tN 8lJ BTANT\rOOsDlNG !i.TTER. NiJMMEIi EN DATUM TE VERMELDEN
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Rel.: Datum Blad 2

Thcse two i-mprovements were applj-ed to the earllcr r^Iork on

fffdj.gm r:.i'iccts ln gase:; by Barnstej.n and coworkers i4r\1 ,

tn orrle. Li: calcglate new (ancl hcpefully better) values lor

ttre bonil r,,ira.meters B ((opa1i')u, = -BFa)' The new ancj oi'J B

values ill'e compared in ihe Tab'ie:

ßorld '..y'i;r: t.nd

flol lrLr--'::,:r I lren t.

1*.tr":! !t-t: r? \- r .r

nufib(--1" ci I

^.'-{ onrj'! r- .,\ 
"ii'

+;ed

üid F rraitres

rI0rRcs,l l-a,II
New R vallleß

x ltrlre csll

t-

cr!üJ-

ii irtan pol-ar)

in CFa

i' ln ;ttFa

1, 11 ir tj ii

't 7e

^A 
I

\9.2
,10. O

!-2C'.i,
r l:".i,

+-'!:1,

jr

l-
+

.lt -is clea.r that the nel{ E values are more lnternall;}'con-

sistent by a factor 2 f;'on one solllfje-solvent systen to

another, wh;ich Ls taken as e:virlence for the eorre(tness oi

the two pr:cposals, 1,.,1*,: al-so meaß,..ired ihe gas-to-l-lquld

shlJ'bs o.fl the flve x(cäu),r cornpounds (x = c, sl , G€' Sn'

I.b) and t,heLr 2O btna.r;i. com.blneLions (tnfi-nl-te dllutionJ'

They range fron io tc 22 cps a't' i-,o lic. ithe slrnple hlnary-

coi'1 islon Eas model nf Ralmes, Ilcklngham and Eerns1e1n i4]

exienclecj i;o lnclucle fhe site- ancl repulsion correetlons j-r;

a s:urprJ singly goocf i:a-sis for the calculablon of (van der

blaals ) gas-to-I1qrrid shif is. A plot of calculated versus

il

A

4

I al

-L 
(:t .4

a7 i-\

+ ) i,;i,

u tl'|"
+. i7rl
+ 8:,1
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Ref. : Datum Blad 3

experlmental ow values for the solutlons menttoned above glves
a stralght ]lne through the or1g1n. The standard devlatlon 1s
+1.5 cps whlch 1s wlthln the error rlmlts of experLment and
calculatlon. fhe slope of thls line ls 1.44, the devlatlon
from unlty belng attrlbuted to trlpl-e and hlgher order
co111slons ln the Iiquld. Measurements on the temperature
dependence of o* comoborate thls interpretatlon.

I
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B. Howard, B.

Lumbroso, T.

W. Marsha11,

T. Raynes, A.

(rg6z) 348r.
Petrakls, H.J

Llnder, M.T. Emerson, J.C.p. 16 (ry6e),485
K. Iniu, B. P. Da11ey, J.phys.Chem. L963, p469.

J.A. Pople, Mol. Phys. l, (fg6O), ttg
D. Bucklngham, H. J. Bernsteln, J.C.p.

Bernsteln, J.C.p. 77 (t962), zTtI.5

fi l, {3'*d';

)

H. J. Bernsteln

F. H. Rummens
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'IHE ATLANTIC FIEfITNING COMPANII-
INCONPORATED - 1A?O

PETR.OLEUN{ PR.ODIJCTS

RESEARCH & DEVELOPMENT DEPARTMENT
RESEARCI{ DIVISION

'OO 
SOU?H RIDGEWAY AVENUE

P, O. BOX 85

GLENOLDEN, PA.

Jwrc 29, A%5

lri-le: 002

Associa.te Professor Eernard L. Sü:apiro
Department of Cheinistry
I11inoj.s fnstitute of Technology
Technolo55r Center
Chicago, -ill-inois 6C6J:6

Dear Lh. Shapiro:

I'1ag-tj_c_Ce6

,+or the benefit of those people that have been having trouble
r,rith the p1astlc caps sold by Varian, i r.iouJ.d like to suggest an
alternate source, Protective Closr:r'e Co., fnc., 22W Elfi'rood- Ave.,
Buffalor IT. T. These caps have two G.rings on the inside a"nd will
hold up to about 2 atms. Cost ii5.00ftO0}.

The follor,ring papers are in the process of being published
and a fer.t preprints are available.

M|.n? of Folymers

(f ) tn,n, Study of Polyrners of Ethyl, fsopropyll Isobutyl, and
t-Buty1 Vinyl Ffthers.

(2) Tacticity of Foly( o{-;':eihylstyrene) ty WI.m.

(3) nffect of Solvent upon iligh Resolution lrll.fr, Speetra of
Polyrners.

Alu:ulpr$LAXqrls

(a) tqm fitud.y o;. Al-urninurn A1ly1s.

Very truly yours,

I{CR:LlI

a
L a
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UNIvERSITY T]F ETTAWA
FAcULTY oF: PuRE AND AFPLIEo scIENcE

trTTAWA 2, CANAOA
.'1 :

DtpanreyeNr o- 
"",",a365. RUE Nrcxoule oEPA,RTMENT oe c!iv.isrirv

365 NlcHoLAs ST.

June Z8th, 1965

Prof. B. L. Shapiro,
Departrnent of Chernistry,
Illinois Institute of Technology,
Technology Cente r,
Chicago, Illinois , 60616, U. S. A"

Dear Barry,

.We have just cornpleted the analysis of the A_8. porti.on of
the spectrurn of 2,3 -dichloro-1, 4-dioxane, rn. p. 5zu. Srrflrn"rbell ( l)
originally assigned the cis configuration to this cornpound, since it was
observed to be the less stable of the two diastereorneric 2,3-dichloro-
dioxanes, ärid since"the other isorner, rrr.p. 3lo was capable of kinetic
resolution and therefore possessed the trans configuration. Dipole
rnorn ent rnea su r ern ent s and X - ray analy "G-- " " 

ob o r ate d thi s c onc lu s ion
and further provided evidence that the chlorine atorns in the trans
compound were diaxial (Z).

Caspi and co-workers (3), frorn a qualitative exarnination of
the spectra of both isorners, concluded that the 52o isorner was öis and.
occupied. a rigid boat conforrnation, while the 3lo isorner was tril! and
in a rigid chair forrn. Both conclusions were of a highly "p".u6"nature and were unfortunately accepted in part by Le Fevre (4). Le Fevre
rerneasured the-dipole mornents and Kerr constants of the two isorners and
in conjunctlon with Cas1:ils data arrived at the rnodified conclusion that the
isorner rn. p. 5Zo was trans diequatorialj , the isorner rn. p. 3lo trans
diaxial. We thu s felt that a rigorous analysis of the corrlpouna rn. p. SZ 

t *""
warranted.

The ArB, analysis was carried out in the usual rnanner, as was
recently well def,nfated by Abraharn (5). 'W'e used the Frequint IV A
Prograrn kindly provided by Paul Lauterbur to calculate the theoretical
spectrurn on an IBM 1620 cornputer. The pararneters were adjusted until
agreernent to within 0. 15 c. p. s. in calculated and observed line positions
was obtained, for .spectra nreasured in benzene and in chloroforrn, The
cornlpa4isons are shown.in Fig. l. The coupling constants and chernical

z



shifts obtained frorn the analysis are as folLows:

z

= JB = 3.05 cps (M = O)

- -12.3 cps

= 6.4 cps

= 22.95 cps in cHCl,

= 31.0 cps in benzene
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Let us now consider the rnost probable configurations and cornforrnations
for the cornpound
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O- an

3

A can be elirninated since the observed CH
an ABCD and rnore irnportant, H" and H
peak

absorption is not
gave a single sharp

z
Y

B

D

can be elirninated since we found JA = JB

for unequal populations can be elirninated for sarrre reason. For
equal populationsr we would require J6O = 6.4 and

Je ) 3.05. This cornpletely revokes the Karplus
relationship between J_-.^ and O. Although the equation is far
frorn quantitative it i" ttcrnpletely reliable in predicting that
JtBOo ) J6Oo. Thus D is elirninated.

' For c our pararneters corrlpare favorably with coupling
constants in the 11 3-dioxane systern reported by Barbier et al (6).. fn.y found

J J 3. B cps60 AIB
H

J +JAtB I AB 6.7 A
z z

J

J6o * J,.go

B
J6o * JtBoo

AAI
OH

in which J^ _- = - l l. 9 (7)).(Jern

In view of the good agreenrent between the rnodel and experirnental
coupling constants, äny detailed consideration of the high elergy boat forrn
is entirely unwarranted. We therefore conclude that the 52" isorner of
z, 3-dichloro-dioxane has the cis configuration and und.ergoes rapid
chair -chair interconversion af too.r, ternperature.

'We are currently investigating several othe r 2,3 -disubstituted
dioxanes both by analysis and low-ternperature rneasurernents.

Reference s

R. K. Surnrnerbell and H. E. Lunk, J. Arn. Chern. Soc. 79, 4802 (1957).
C. Altona, C. Rorners and E. Havinga, Tetrahedron LEfters
lg, l6 (1959).
E. Caspi, T.A. Wittstruck and D.M. Piatak,
(L962l.

J. Org. Chern. 27, 3183

-11 (a better rnodel in this case rnight be CH.CH-CHZOHJI

(l)
(zl

( 3) '

4
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. Y. Chen and R. J. Le Fevre, J. Chern. Soc. w, 558.

. J. Abraharn, J. Chern. Soc. t965, 25

. Barbier, J. Delrnau, and J. RE'IE Tetrahedron Letters,
g, 3339 (t9641.
Varian Associates Spectra Catalog, p. 45.

Yours sincerely
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Nuclear Magnetic Resonance Studies with the Gallium-Tl Isotope

By J.W. Akitt, N.N. Greenwood and A. Storr
Department of Inorganic Chemistry, University of Newcastle upon Tyne

England.

Abstract

7L
The Ga nuclear magnetic resonance signals of a series of

symmetrica). galliun ions have been }ocated at 20 Mc./sec, Chenical

shlfts over a range of 1367 P.P.m. were noted with resonance line-

widths between 90 and 6000 c./see. A ttot ,r.*.r. study of the gallium

trichloride-hydrochloric acld indicates that there 1s a crltical

concentration of acid below which the tetrach)-orogallate anion is

increasingly replaced by the hexa-aquogallium cation lca{ttro)u]t*

together with some itrtermediate species. Similar results are

reported for the bromide and iodide systems though the latter shows

less tendency to form intermediate species.

' Solutions and melts of gallium dichloride and dibromide have

also been examined and the results confirm the presence of two types of

galJ.ium.

7tThe ''Ga resonance positions of the sPecies GaHn , Ga(OH)n ,

and EtrOGaCl, are also reported. The increased line widths of the

species Ga(oH)n ; and lcatottro)]t* t" compared with GaCl n-, G^Brn- "t"
lnterpreted as being due to hydrogen bonding of the former species with

the solvent.

Preprlnts not yet available
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Fv"i"l,, lnstitutionen, Upp"oln July 2, 1965

Professor B.L. Shaplro

Departnent of Chenistry
fllinois Institute of Technology

Technolog;' C ent er
Chlcago, Il1inols, 60616

U.S.A.

Dear Sarry:

l,ine-rvidth variations in spectra of the Alt\tr type.

Durlng the past acad.enlc year Iür. A.A. Khan, a sci-entist from

Aigarh iJuslfun University (fnaia) has been a member of oux group and

particlpated in double-resonance rvork on signs of long range proton

spln coupllngs.
One of our samples, 5!3. il-methyl-2-pyrrolealdehycle displayed a

rather peculj.ar spectnrm. T}l^e 7- and 5- ring hydrogens were very strong-
1y coupled but the 4-trydrogen vras shiited far avlay from all other pro-

tons and its resonance band consisted. of 4 lines of roughly equal in-
tensity and with splittings cl-ose to the lcrown values ot t 

14 and JO,

in the pyrole ring. The rrinnerrt l1nes in the 4-hydrogen quartet were

holvever appreciably broader than the two outer lines.
For a happy moment we believed. that these fine-vridth d.ifferences

were related. to some peculiar rel-axation phenomena. On second thought

this exiciti-ng idea could however be discard,ed in favour of yet another
Itvirtual coup11ng" (J.I. l'{usher and E.J. Corey, Tetrahedronr l9r ?91-

BO9,1962) effect.
The shift between the J and 5 hydrogens is snalL enough to al]orv

the degree of nixing of their spin states to be influenced by the spin

state of the aldehyde proton, (because of the finite value of J'ifOjilcps).
The t'innertr transitlons of the 4-hydrogen correspond to transitions
betlveen n-ixed spin states and nus'r; therefore contain (unresolved) doub-

let spli-ttlngs vrhi-ch may be attributed to a partial (since it effects
only sone of the 4-hydrogen l1nes) virtual eoupling between the 4-
hydrogen and the aldehydic lSrd.rogen.
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The correctness of this explanation lvas verified by a double resonance

experiment in which the aldehyde proton was clecoupled(and. thus could.

no longer influence the nixing of 5- and 5- proton spin states) Spin

decoupling of the ald.ehyde led to a sharpenning of the ftlnnerr 4-hydrogen

lines and. thus the origlnal broadenj-ng eould be ascribecl to unresolved

splittlrings.
A siroilar series of experlments was eamied. out with 2-thiophene-

ald.ehyde yrhere the doublet stmcture of the rrinnerr 4-hydrogen lines
could be resolvect (at 40 Mc/sec.)

Theoretical si-ng1e- and double- resonance speetra of the M-hydrogen

in an ASLD( system are d.epicted. in Fig. 1'
The para^meters of the spectrum are vM (targe), v* (tar8e)

rA - vB = 1.6 'AB = 1.4

JAII = 5.0 Jm,l = 3.4
J4;q = i.a JBx 

= J*o = o

Th€saparameteuare sinilar to - but not identical with - thase of 2-

thiopheneal.dehyd.e (ttre spectnln of the latter compound is complicated

by second order effects tlue to a finite 5 and an additional finite
real coupling XrO = +0.10 cps).

It is apparent fron figure 1 that not onJ.y the rrmixed.rr transitions

5t 61 7.and 8 are snlitTbut also the rrcombinati-qgr'lines 37 41 9 and 10

are split by the coupling JAX. All these spllttings collapse in the

double resonance spectrum whj.ch appears as a no:mal ABI (or AS()

spectrum.
Sest regards

W A.rb{*',r'
Ragnar A, Hoffinan
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BP RESEARCH CENTRE
SUNBURY- ON.THAMES

MIDDLESEX

ENGLAND

C oi',PilTEn. PR.oGRA}{S

During the past few months l're have been translating or ada.pting some
existing l{l'fi. computer programs for use rvith our lillliott 801 conputer.

:Ie have an A1go1 version of ;reouint fV (non-reiti:rative). The
or"igrinal prograrn has been mod.it-j-ed so 1;hat tire cnlculated. energy leve1s are
pr.inted out to,lether vvith the frecluencies and intensities. 'r'he original
version of this .nrotrrarn we obtainecl from Dr. Sekrrur (tltt'Outtt, No. 57, 15).

li'urther inre have A1gol versions of I'Il,ii'lUltl I and. 2 for up to 5 spins.
The original l'ortran Drogram wB.s devisea. by Reilly and Sua.len for the
calculation of enersy fevels. 'lhe pros::i'aln is best used. in conjunction with
an enerry level <liagram f or the s:in syste.rn of interest. Labelling some of
the transitions in the spectrum can be uncertain, but a calculation using
aprroximate pa::ar4etels (usi-ng, say the modified !'rcquint fV described" above)
plus some decouoLing ("tickling'' type) expcriments usuafl;r provid.es sufficient
inf'ornation to get t he correct enerßy level numbering required f'or ItTi,iREN.

-r'inalIy vre have an almost coroplete A1go1 version of j'I,,ii'LIT. ;ihen we

i'rave completecl anri cheekeo the transle.tion i'ie ivil-j put a note in fItNi'iR. and.

send. a coly to anyonc;rho is interestecl. If aryone requires our versions of
,r'requint IV or Ni?ijj'l 1 and" 2 rve wil--L glad.l;r senti tirern a 1i"sting.

Acid. and. Phenol Characterisation

Freouently one j-s asked. to exarnine by Md,R. samples of organic acids
and. phenols. iuite often exan:ination of the l'l-}üi spectrtm reveals no obvious
band.s characterising these t.ypes of hycrogen, usuall..;; ,lue to bard. overlaP or
broadeninfl orr toi1i1 srn:r}I samples of hiSh rnolec ular weight, clue to the band.

being lost in bac' qround noise. -{ convenient technique found for detecting
this type of [ytirogen is to methylate the sampl e when a sharp singlet, due to
-0cH apnears in the 6 7 region. i;n! of the normal methylation techni"ques
cB,n

3t
be used" although lr. have found. tiiazonetlrane (ethereal solution) to be

pa;tj-cular1;r suitable . iirnall ouantitj-es of the reagent can be prepared from
-methyl-p-toluenesulphonylnitrosamid.e rvhich is read.iIy obtainable fron nostN,

S.A. Knight

D.C. Bonner

chemical suppliers.
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THE ROCKEFELLER INSTITUTE

A Craduate Uniucrsity and Research Centc:r

NEW YORK, N.Y. 1OO21

July Z, L965

Prof. B. L. Shapiro
Dept. of Chernistry
Illinois Institute of Technology
Chicago, Illinois 606i6

Dear Barry:

Sorry to be so tardy in sending rny contribution, although your
Ietter was a bit prernature since Pierre Laszlo and I senfiin a note
supposedly to rny'rcredit'r in Septernber on axial-axial 4J's which has
since appeared in Bull. Soc. Chirn. ( France) .

Anyway, I have now calculated in closed forrn tlte zeroth-order
Ferrni-contact spin-spin coupling constant in HD for an unsyrnrnetrical
wave function

üo = (a.3 lr)"-o(t'A+ "ze)

*

1vJ-r

J 0

F
the leading terrn in an expansion for J" is

t, *j*d(zaa,)

(-i* +L.LI(R/ao) +L<R)a--7n.- * ,.- fJa + L+z<R)n -*"o 
.]

and for eä.s = t ,f = -50.3cps with the one-electron contribution*7.Bcps
and the two-electron contribution -58. lcps. Thus, once again - see
Mellonrnr 63-25 - a real calculation, and this tirne exact and in closed

- h-' (l,*pt/t)" (nh e''af (no")- l. ; -

t*
Eu,ha'5 e^n-. A.f7
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2- -Prof.. B. L. Shapiro

form gives a negativ" J;. Despite its being a great surprise, I hope
that rnaybe this tirne it ivilt be taken seriously. As I said in 63- 25 f.or
sorne reason noone believes a negative J in FID, but when John Pople
later does a calculation for J in CF and gets a negative result itrs be-
ld$ved. I hope to get this published in Phys. Rev. or Phys. Rev. Letters,
and hope to break through the skepticisrn; rnaybe sorneone will do the
experirnent sorne d.ay.

Fierre Laszlo and I are writing a non-review article on the
chernical shift. I arn doing the theory and Pierre is döing the inade-
quate experirnental interpretations of the theory (if rny description does
hirn justice). If anyone has preprints or sketches of exact solutions,
of rnodel problerns, or detailed Hartree-Fock, or other solutions of
chernical shifts I would. appreciate receiving thern by the rniddle or end
of Septernber. Likewise if anyone has new (better or worse) interpre-
tations of experirnent, LaszIo would appreciate receiving thern wri.th
about the sarne deadline.

W'ith best regards

Yours sincerely,

Jererny I. Musher

JIM/ ks s
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PHYSI KALISCHES I NSTITUT
DER UNIVERSITAT BASEL
KLINGELBERGSTRASSE 82 - TEL. 130422

VORSTEHER: PROF. DR. P. HUBER Basel, July 3rd, 1965

Prof. B.L. Shapiro
Illinois Institute of Technoloqy

Chicaqo 6O6L6

USA

Dear Barry,

VJe have recently tried to modify the fcrmula for the correlation
time rrsed e.g. in quadrupole relaxation. There exists the well
known Debye-formulu(I), modified for the maqnetical case.

,r fro=+tr
But- as e.q. Aqishev(2) as vuell as tuioniz and cutowsky (3) 

have

shown the value of TO is on the average toc Iarge about a factor
of ten.

This dicrepancy can be "*Ol:ined using a theory of dielectric re-
laxation published by HiIl \* /. This theory takes into account the
shape of molecules and the conservation of angular momentum. Its
disadvantage Iies in the fact, that moments of inertia of molecules

have to be calculated numerically. On the other hand it turns out

that if the shape is neglected but the conservation of angular momen-

tum still observed one finds a formula which differs from the Debye-

formula only by a constant numerical factor. rje obtain

(f.jl) '1o'
) ht

Comparing tire tirree correlation theories with experimental values

T" *e f ind the f ollowinq f actors:

,tT

Debye TD/T"=.u
Hill tH/T. 

" 
= I

value T-/T" - o

5+
l+
7+

2rO
0r3
o12our



2

Of course our approximation must break down for molecules with
extreme shapes, whereas the Hill theory should still give a good
approximation. More details wil-l be published.

Yours sincerely,

(f ) p. Debye, ilPolar Molecul€sfr , New York,

82-3r

L945, Reinhold Publishing
Company

?ot*" \u il';\"^f
P. Diehl and
Th. Leipert

(Z).R.sf,. Agishev, JETP, 16, Bl5 (f qOa)

(3) W.B, Moniz & H.S. Gutowsky, J.Chem.Physics, 3E, lt55 (fEOg)
(q) N.E. Hill, Proc.Phys.Soc., B 67, L4g (fgra)
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CAIITORNIA STATE COI.IEGE AT tOS ANGEIES

Dcportmcnt o{ Chcmirtry
I 1 5 1 Slate Collegc Driuc, Los Angeles, Qalifornia !00j 2
(Scs Bcraolho tal Lotg Bcecb Ftcrutyt ,ntfrch.ngt)

f.ltlborc 22t-t6tl (Atca Colc 21!)

Dr. Bernard L. Shapiro
Associate Professor
Ill inois Institute oF Technolot'rr
Technolonr Center
Departrnent of Chernistrrr
ChiCago, Illinois 60616

!ear Barri'r

I have often been amuseC bv the hjf.'h freeuencr/ of openrinF' l"ines in these
Letters which intinete that the conmunicat ion -is sutrrn:'-tteC unden rluress :',n
onder to assure continued sulrscniotion. This note is ne exception.

, About ttrc vealrs aso r.Ie observed that the Dr.oton r^esonance spectrurn of
nhenlrlgycJ-o-oropane un4erwent dramatic chanses vrhen ohserved at a senies of
lot^r ternneratures, surgestinp that rotations about the bon,l connecting the
two. rings t.ras decreasinF. jn frecuencrr at a rate r^rhich inviterl speculation
!hat. tJre therr.rod.rnamicall..r mone stabl-e con{'orrner nieht be observable at the.1ow temperatun<i linit of oun instr:rrrnent (-60oC. ), anrl thus perr.nj-t an assign-
nent of this confornation., since of. the tr,ro ex'tr.ene orientations of the ni.ngs
relative to each other (fa an4 1b), änl.r one (la) shoul-cl possess an iclentjcal

1a 1t'

naPnetic environnent for both ontho pr^otons. Tnfenences could then be advanced
with regard to con'i ugative o.r"ilFof the r-e.lectrons of these r-ings, for
examination of scale molecular mode1s of la and th susgested that H-H non-bonCed
intenactions would be rather snal-l and ver^rr sim-ilar ror both conforrnens, thus
stereoel-ectronic considel.ations should be the detenn:'-ning factor. This croved
not to be the case -- an ohservation confirrneri r.eeently hv G. Clossl, who has
estinrated the enersv barr.t'er to this rotatiön to be roushl'.r L - 2 kcal.,/rnol.e.

H
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Substitution of a functional gnoup that woulcl be conjugatively electnon
withdnawing in the gg position of the aromatic ring shoulcl senve both to
lowen the energy ofT-nelative to la and the enengy maxinum between la and Ibt
and to gneatty simplify the arornatic portions of the spectr:um. p-Nitnophenvl-
cyclop::og:ane(2) naa been neponted bvYa Levina and cowor"kers, who had oxidized
rr2rr to g-nitnobenzoic acid (76eo) and al-so converted it in thnee steps to
phenylc-iblopnopane, thus confirnning the str.uctural assignment. An examinati.on

oa

3

Joseph Casanova, Jr.

o
2

2

1of the rH-spectrum of thig compound whieh we prepared and punified by nreparative
GLC revealeä an aromatic ll.l-spectrum which induced an immediate excitement in
us, fon it could by no means be constr:ued as an ArB2 pattenn (fig. 1). The

späctrum underwent ljttle change at temperatures äs high as 1200C, nendening
süspect the or:iginal structural assignments as the Par"a isomer.

There appeareci at this time a conr:ection !r1 the F.ussian workers i.dentifying'
the rnajno *oto nitration procluct Oseo) as the orthc isomen(3) and the minon

one (l8e;) as the para. Sut,sequent chrornatografiIE-isolation of the minol com-

ponent by us g"lr"?u"tt;;-;;ii; (m.p. 30o) rvhich displar;ed an aronatic lH-

o""or-n"ä signal "ott"i"t"nt 
with an ArB, system (Fig. 2). The ternperature

dependence studies on this compottnd are now in nrosness.

Sincerel-v voulls t

tr Ce*r"*,)
H. R. Kiefer

.l/n*s:1^,,o!;
Refer:ences

1. G. L. C1oss, Paper 11, Organic Section, 149th National A.C.S. 1lteetino,

Detroit, Apnil. 5-9 (1965), and pnivate comrnunication'

2, R. Ya Levina, Yu. s. shabarov and v. K. Potopov, Zh. Ohshch. Khjmr 9,
3197 (1959).

3. Yu. S

( lgot+
Shabanov, V. K. Potapov, anC R. Ya Levina, ibid.r 31 (9) 3127
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ANN ARBOR, MICHIGAN

July 6, 1965

Professor B. L. Shapiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois 6O6t6

Dear Barry:

LonE-Ranqe Couol 1nE i-n Methvl-enecvclopropanes

As Our currenb contribubion v;e Sununarize Some long-range
and five-bond ) couplings we have noted in several methylenecyc
propane d.erivatj-ves. The four-bond couplings are tabulated be

H"-
A

17
u

r7
1r OLVENT H,C=C J OTHER

HR

(
1

%

-CHrBr

-cli20H

-cH20Ts

-co2Eb

\yU 'l tr+

CDCl

CDCl

CCl

?

?

T4.4_?
( triptet, 2. 2cps )

T\.57
( triplet, 2.ocps )

T4.46
( trtptet , 2.lcps )

T4 .42
( triplet, 2 . 4cps )

T+ .46
( triptet, 2.2cps )

CH^
tc

cH^
H

T8.14
( nonet )

rT .5-9.2
(multiplet )

fB.0-8.6
(multlplet)

dq 
^)| 1..)

( tripret )

a7 .50
( tripret )

'(6.62( cHrer )
(doublet, 7l4cps )

'r6.o-7.0(-cH_O-)
(multipiet )'

T6.o
(multiplet )

4

-qq"
lu
OH

CDCl

1-8.?-t
(doub1et, 1.6cps)

'For the flve-bond case:

I 6.6r
( septet,

cHa

CH

1.6cps )

Sincerely Yours,

'r8.79, B.T2
( slnglets )

'2o'*
Daniel T. Longone
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DEPART[IEN'T'

Dr. G. ENGLERT

c/o F. HOFFMANN-LA ROCHE & CO
LIMITED COMPAN}

Phy.A.
t:ng/ to

Basel, July 7, 1965

Professor B.L. Shapiro
Ill-inois Instltute of Technology
Department oI ChemisLry
cHICAGO, I 11. (USn)

Dear.Professor Shapiro,

I arn very sorry tlrat you had to remind me again and I do hope ttrat
the fol-lowing short note will renew our subscription:

PMR-Spectrum of Oriented 3,5-Dichlorobenzoic Acid

In my tal-ks Eiven at the lth eruC and at the 1964 pittsburgh Con-
ference on AnaJ"yticaI Chemistry and Applied Spectroscopy I have
discussed the PMR-spectrum of 315-dichlorobenzoic acid oriented
in a nematic matrix of p-butoxybenzoic acid. Because of the smal-l
concentration of the solute molecules the signal to noise ratio of
the spectrum was very poor. Furthermore the given interpretation of
the spectrum was incomplete since we have neglected the effect of
the chemical shift.

In the meantime I have re-investigateC the spectrum of this compound
at I0O Mc using the nematlc phase of 6-n-hexyloxy-2-naphthoic acid
(tpt I42o, clearing point: 194oC) as a sol-vent. Bottr compounds were
partty deuterated (COOD). The comparison of the experimentaf (tZZoC)
and theoretical J.0O Mc-spectra shows that one Iine (no. 3) is Lridden
by the strong COOFI-signaI. At higl'rer temperatures the COOH-signal
moves downfield and Iine no. 3 can clearly be detected.

Ths parameters used in the theoreticai anqlysis were:
,A2,6= *%F=;-t'6 c?s

direct dipolar couplings: a or,; = o,u,"l Hr-.(otsf * ts?)= s44 cp9

indirect coupling assumed: J 1r 6 cps.)
1t 4

t oru
rH

z1Y
ochemicai shift: l.\P (6n-or,o ) - -226 cPs
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cular axis F,?
"(tX2) d"not" the degree of ordering of the mole-
ano 5 (see figure).

Here the S-value

With best regardst

See e.g. l)

-2-

+X

Z. f. Naturf. l9a:,

Z. f. Naturf . L9a,

Yours sincerelY,

(G. EngIert)

Assuming a H-H-distance of 4.3 A the following values are obtained:

s5 =0.55 / s2 = .,o'2L / s) = -o'34

The follorying conclusions can be drawn from these parameters:

The molecular $ -axis is oriented preferably parallel to the magnetic

field directionl ffte'mean orientation is clearly asymnetrical with
i".p."t to the J -axis, since the degree of orientation of the 4 -axis
is much smaller than tirat of the j-äxis. The respective values for
p-chlorobenzoic acid were:

'sf = o.7r / s2 = -0'345 / s) = -o'sos (2)

A qualitative comparison shows it"tat tt-,e replacement of the p-chloroatom

by'the 315-dichlorosubstituents markedly change the molecular orien-
tat ion.

since the line widths of the signals and therefore the experimental

erxox in the line positions are relatively large the magnitude and the

.i;"-of the indire'ct coupling could not be confirmed with certainty'
A comparison of the ehemical shifts of the isotropic ( ar ^ * 30 cps) and

anisotropic phase indicates that even the sign of ap is changed by the

molecular orientation. Thi-s is probabty due to the isotropic and ani-
sotropic contributions of the substituents'

Dr. saupe and I are presently preparing a publication containing some

further results on the PlrtlR-spectra of oriented molecules'

clö

p.-,
o 

tl.t]L'tg
t J"S" t

T
-',:n

References
16r ( Le64)

172 (1e64).2)
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UN IVERSITY OF KENTUCKY
-LEXINGTON, KENTUCKY

COLLEGE OF ARTS ANO SCI ENCES
OEPARYMENT OF CHEM ISTRY July 7, L965

Assoclate Professor Bernard L. Shaplro
Department of Chemlstny
Ill1no1s Instltute of Technology
Technology Center
Chlcago, Illlnois 6O6t6

Dear Dr. Shaplro:

Please ac-cept our apologles for negleetlng our obllga-tlons. Hopefully, the followlng wll-l suffiee tö res.tore oursubscrlptlon.

SOLV&{T AT'FECTS ON GEMIN AL H-H COUPLING CONSTANTS

I CORRETATION BETWEEI'I SOLVENT SHIFTS AND SIGNS OF COUPLING

CONSTA}üTS

Reports by a number of lnvestigatorsl clearly establlshthe soLvent dependence of Jgem 1n double bonded systems. Re-cently we have reported the-solvent dependence gf the coupllngsin the non-double bonded compound styräne oxide2. rt appäareäto us (and has been suggesteä or impiteo by Goldsteln andothers) that there might be a correlatlon between the signof th9 coupllng constant and the ehange ln Jgem as a funätlonof soLvent parameters. The three membered rlng systems styrene
oxlde (r) and styrene sulfide (rr) are well suiteä for a tästof thls hypothesis; Jgem belng positlve in the former and
negatlve 1n the Tattei2. slnee the rlgld morecules dlffer
only 1n the neplacement of o by s one mlght expect whatever
soLvent phenomena occur to be qualltatlvely the same for
both specles.

The change ln Jqsrn for I and II as a functlon of thedlelectric constant of the solvent ls shown below
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Associate Professor Bernard L' Shaplro
Page Two
JuLy 7, t965

Stvrene
o*ide (r)

Styrene
lflde II

Solvent

Cyclohexane
CCl*
c6H6
Tol-uene
CDCI-s
Pyrldlne
AcetoPhenone
Acetone-d6
o-nltrotoluene
Nlbrobenzene
Nltromethane
Acetonltrlle-ds
DMSO-d5
NEAT

+6.o0
+5.ö2
+5. 81
+5.79
+5.55
+5.69
+5.67
+5.>o
+5. Oö
+5.57
+5.42
+5.40
+5.3L
+r.o)

99
2A
26
75
55.A

99
B

e

1.
2.
2.
1.
4.

12.
16.
l-9.

-1 .1
-].l

5
B

-l..77

-'l
-'l

I
1

5
4

-1

-1
-1
-1
-1
-1

46
25.r5
12.22
75.O
75.L
46

.47

.61

.54

.55

.14

The gemlnat coupllng constant in I W_l::* 6.OO

cps- 1n cvcrorrexäne rc'5'1\ cps^ln Dry9' TEA Corresponding
;t;"d ;ä-ii-;;-rio*- -i-.i5 iä-cfir12 to -.1.61 ln nltromethane
and - r.55 rr, öltlsb. rn both ät"Bä'3gsrn decreases (becomes

*otu negatlve).

Ineverycaseweknowofforwhlchsolventshlftsof
Jgem have oeeä räporteo ""d 

ior which signs are elther known

or can o" ,uur*äd with uo*ä äärtrinty the same decrease ls
observed.. v{e thus propose-a" ä worklng hypothesls that
lgemlnal H-ff coüpfi"g äonstänts älways-Oecome more negatlve

as the dlelu"itiä-äoästant-oi iitu soivent increases't' If
thls hypothes;;-;r;;;u ""rrä-ri 

tmplies that absolute slgns

;*{ffiil;ffi;"näd*#;iä:-iäl"l:?f:;t:i :il;:*:le 
cures ) ov

}IehopetoreportonthetheoreticalJustlflcationfor
this ..tggustfon 1n the near future '

Jgem ACROSS sP] H]TBRIDIZED CARBONS:II. SOLVENT AFFECTS ON

POLARIZATION REOU

Allreported.solventlnd.ucedcharrgesofJEgrnhavebeen
observed in systems ln whleh--tit" carbon i"uäf"ää"T" sp2

hybrldlzed. For numerous räasäns rt 1s necessary to know

if s1n1lar "rjä"t"--can 
be onservea in cases where the carbon

lsspJhybrldi;;Ä.!'iehave-äi"*r"udanumberofcompounds
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havlng magnetlcally n9!-equj"valent hydrogens on sp3 hybrld.lzedcarbons, but were unabl"e to observe any äppreclabie cirange 1nJgem as a function of soLvent (although a- iolvent lnduced
ghangg_of Jg-p has been reported for d.lchlorofLuoromethane4).
Recently we examlned the spectrum of 4-methyl -! r7-d,Loxolane1n a varlety of solvents. The resul_ts llstäd beiow representso far as we know the flrst case of a sol-vent dependent gemlnal
JHH across an sp7 hyurldlzed carbon

Assoclate Professor Bernard L.
Page Three
July 7, L965

Solvent

Shapiro

e_ Jg"* ( ca)

.99

.20

.64

.BB

.08

.09

Cyclohexane
CCL+
CSe
lsopropyl ether
p- chlorotoluene
CHeCla
Pyrldlne
Acetone
DMSO
Deo
NMA
NEAT

T?o9
6B

.77

.6r

.o

.o

.o
,o
.o
.o
.o

o
o
o
0
o
o
o
o
o
0
o
0

I
2
2
2

6
9

12
L9
46

1I
Bo

t29

The decrease of Jgem from O.T9 cps in C6H12 to approxl-
mately zero 1n solvents of hlgh dlelectric eonstant suggests
on the basls of our previous hSrpothesis that thls coupling
1s posltlve. (L1ne wldths were checked. 1n all cases and the
observed effect 1s not due to_bomogenlety changes.) offers
to check this asslgnment by C1J decoupllrrg woutO fä appre-
clated.

The exlstence of a solvent lnduced change of JEsn ln
the dioxolane (and of Jgp ln dlchlorofLuoromeihane),"6ut
the absence of such changes ln slmllarly substltuted mole-
cules (".g. styrene carbönate) ls slgniilcant. hlatts and
Goldstelnac suggested on the basls of thelr vrork with vinyl
halldes that polarlzatlon of the solute molecule may be
lnvolved ln those cases where JEsm is solvent dependent.
In the dloxolane the dlpole momänt and thus presumably the
polarlzatlon axls must lie in (or very elose- to) tfre ü-C-ltplane. The same ls true for dlchlorofluoromethane and alL
the double bond systems studied to d.ate. This 1s not the
case for many sp2 hybrldlzed systems.
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Assoclate Professor Bernard L. Shapiro
Page Four
July 7, 1965

These facts suggest that polanlzablllty of the H-C bond
ls a key requlrement for the existence of soLvent lnduced
changes of geminal coupllng constants. Thls idea ls appeallng
since 1t ls conslstent with the current theorles of substl-
tuent affects on coupllng constants5. Inereased polarlzatlon
might also explaln why some solvent changes of coupllrg con-
stants correLate better with solvent acldltles or baslcltles
than with the dielectrlc constants of the solvents.

Extension of the above concepb to sol,vent lnduced changes
of vlclnal couplJ.ngs would exptrain the large varlatlons re-
ported by Laszloo for cls C}HC=CHOEt. The dlpole veetor must
be at approxlmately rlght angles to the double bond, thus
produclng considerable polarlzabllity ln the same dlrectlon
for both C-H bonds and l1ttle or no effect along the C-C
bond. In other cases one mlght expect to flnd competing
effects cancelirrg each other.

We are prresently conductlng experlments to test this
hypothesls.
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Technische Hogeschool Delft, Labgratoriun voor Technische Natuurkund.e
L%"":T"t"flT,?%SluPgblk Yg*"Jütlurgel B,ad 1Geadrecseerde

c1l-r couplrwc rN rEE acEroNE-\,IATEn sysrEM.

Associatc Prcfessor Bernard. L. Shapiro
Departnent of Chemlstry
Illinols Institute of Tecnnology
IechnologT Center
CEIGAGO, Illinoie 60516
U. S.A.
Dear Professor Shapiro,
In our nagnetic rcsonance group Mr. de Jeu and Mr.
Gaur have d.one gone work on the ilependence of the C

+1:;u

One of_our results is the concent
the C1 J-H coupling in ihe acetone-
this systen the cheEical shift of
by Christ and DiehlzJ 'we can plot
their tO17 values @i.g. . t )

coupling in acetone anil d.iuethyleulphoride on the golvent.
As little or no attention haen\een given to this subject
(ae far as we know only Evane'/ has made an investi.qlation
into this natter), we thlnk it worthwhile to d.o sone re-
search in thls field.

ration depend.ence of
vgjer systen. As foi
0l I hag been neesured
our Jr1 ), values against

An alnost linear re-
lationship is founcl.

'128.5

It seems likeIy, that
a sinilar - if not the
same - mechanien is
responsible for the
varlations 1n J^1 JE

3"1 -f,01?. Eyd.roEea-
or1o8es may tncrease
the relative inportance
of polar xesonance
structures of the C=O

6roup, resulting in a
larger electron with-
d.rawal experienced by

'12&0

the CE

129.0

127.5

127.0

1245

125.0

cause t
)

0

groups, vhich
an increage of

J ct'H

Fig. 1

1) D.F. Evans: J. Chen. Soc.
5r75 (196t)

2) H.A. Christ and P. Diehlr
Eelv..Phys. Aeta 15, 170
(get)

l) N. Muller and D.E. Prit-
chardr J. Chen. Phys. !e
768 (1959)i il-t 1471 (nSg).

We hope to publish
these and other results,
rndicating the sane ten-
dency, in the near fu-
ture.

Youris since

+ rOtT(ppm)

o

o

o

o

)Ja13, (cps

I

Prof.

1y

Smldt
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74075Deportmenl of ChemistrY
FRonrier 2-6211, Ext. zztt-izt| JulJ I t 1965

Dr.' B. L. ShaPiro
Department of ChenisbrY
ni:nois Institute of Teehnologr
citi"*eo, Tll inois 6o6L6

lrle are conti-nuing our work on NMR studies of Organophosphorus

corpor.mds. Orer;oph;;pi"r*s acid.s are soluble with difficulty in
npst orgeni" "or"äilt"r-(."utone. 

is fai-r but its volatility cart be

troublesorne) but'*" ;ä"; found. tf,at t"tramethrylurea is very useful'

rn TMU with TI45 .u :,'t""rrar stanäa"6, tn" forlowing coupli-ng eonstartts

were obtai-r:ed:

Dear Dr. ShaPiro:

(c6H5)2P(o) (oH)

(HocHz)aP(o)oH

c6H5P(o) (oH) a

HOoHzP(o) (os).

ö (r)

P-O_H rrrl ons -CI{z-

6.46

6,85

w,36

Y.)z

?.6 (*)

3.s7 $)
7.55 (n)

3.78 (7.5)

l{e f
compor:nds
field from Tl{S.

Short title: Tetrameti4Tlurea - A Solvent for Phosphorus Acids'

SincerelY Yourst
/:!

,"' /; 7(z-tki1

K. D. Berlin
Associate Professor

eel TMU is a very valuable solvent for nany other orgaru-c

. The methyl tuäo,"o"u is a singlet and is observable dovrn

KDB:ih
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Telephone : (0C03) 68905

From Dr. J. A. S. Smith.

School of Molecular Sciences

University of Warwick, Coventry

fora.
Bth July, 1965.

NI;R ctra of some -diketone com exes of Sn ]V

Dear Frofessor Shapiro,

iie have recently observed some quite long-ra-nge spin-spin
splittings in tin (rv) F-diketone comprexes. ',.,Jherea.s the -H, and cII

groups of the p-diketone ring in (CH3)ZSn(acac), shovr no coupling to
the 117sr, rrrd tl9rn nuclei (I.icGracly t, ,robias, .T.A.c.s., 1965, fr, l,gog),
i-n the dihalo complexes of the t;'pe SnXr(acac), (X = g1, Br, Tfthere is
a clearly-resolved splitting as t.he follor,ring table shows:

Compound r(cH-1
f

z.J.ea
8.41, E.43

J(sn..cHl),1(sn..clt)

SnBrr(acac), CDcLj

SnClr(acac), CDCIf

C.H.'c)b

C.H.bt)

Solvent

c.H.bb

7.79, 7.90
8.4t, 8.1r4

nO-( .ct2, ( .Y)
P-,.45, 8.47

g
4.a9

4.93

4.28

4.9t

\.24
l, oo.t. (j()

n.cQ
(.t.-l ).v

6'Br 5'4

6.2, 5.8
6,6, n.r.

l+.2, 4.0
4.4, 4.2

5.o

5.6

( acac ) cDclfSnI
2 2

4.9

5.o

nQ
lol)

2.8

ive think we may have prepared a difluoro cornplex, in whi-ch J(-ln..CH) is
8.5 crts (consistent with the steady increase from T to Cl) but this h"as
yet to be confirrned. ,3everal interesting conclusions rnay be drawn from
these spectra. Firstly, the dihalo complexes all seem to prefer the
eis- configuration, with two methl'1 peaks but one CH peak, rather than the
trans- configura.tion typical of (CH.)rSn(acac)r. Secondlyo the two

methyl groups show different spin-spin splitting constants to the -5n

nucleus, the difference increasing wi-th increasing electronegativity of
the halogenr suggesting the possibility of a'rtrans effect" in the
transrcission of these effeclgn Tfipdly, the conrplexes are interesting
in showing a well-resolved "/inr "/Sn splitting to the Ctl group of the
chelate ring; we have observeC a similar splitting of 2,J c/s between

Continued...
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195pt and the CH group of (acac) in (ctt")"Pt(acac)(isoquinoline), but we

have failed to resolve any splitting rr;tzo3rt tu (cHr)rT1(acac), nor

2.

Conttd...

do any. other'exarnplös appear to have been reported j-n the literature.

Thanking you for oxr copy of.the ILLTNMR newsletter, which is
always.read with the greatest interest.

Yours sincerely,

JJ A'f witu"t.

Professor B. L. Shapiro,
Department of Chemistry,
ILlinois Institute of Technology,
Technology Centre,
Chicaeo.#'Illinois,
u.-s,A.
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IOWA S,TATE UNIVERSITY
of Science chnology

AMES, tOWA 50010
jury 13, 1965

lrofessor B. L. Shaplro
De;:artment of Chemlslry
Illlnols instltute of TechnoloBy
Chlcago ll11nols 60616

Depa rtment of Chem ist ry

of long-range coup
may be of lnterest

Dear Dr. $haplro:

we have found a few examples
ens of flxed geometry whlch

H

]1nG 1n saturated syst
o reaoers of IfTNiuiR.t

f-l IH HII
rn the course of a study of some cage phosphorus esters byDr. J. G. Verkade of thls depart;nent the trloxaadarnantane I was

prepared. as a mod.el corircound. The acical proton turned. out toglve a 1z3z3z1 quartet of soaclng 1 .2 c. i). s. due to coupllng to
the three axlaL methylene protons onry. we exilected the bicyclo
2.2.2 octane derlvatlve rr to show a much gräater coupl1ng, but

the value obeerveo was 1.7 c.r..i.s. between aplcal protons. There
was no detectable HCOCH coupllng 1n elther case. It nray be fortulLous
that the three-path coupllnc ln rr ls 1.5 times as great as the
two-path coupllnE ln I, but 1n any ease there seems to be no
dramatlc effect on cou_r'1in5 of rota|lon about the central c-o
bond.. The only comüjon factor ls that the C-H bond.s lnvolved. are
opposed and para11e1, not unlike the condltlon observed for flve-
bond cou p1lngs ln unsaturated. systems . Re l-at 1ve s lgns are be lng
lnve st 16ated.. H 0

l,

o- o? rl
o

DH+ OH

H
. The Arbuzcv reactlon of the above ;hos^-,hlte wlth water glves

two products showing l-H doubLets of s_clittlng 73a and 781 c.p.B.
respectlvely. However, each member of the 78t crp.s. doubLet 1s a
1tit3t1 quartet of about O.B c.pos. spaclng, the other doublet
be1n5 of sllghtly broadened slnglets. Spln d.ecoupllng shows that

H"o
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(a)

the quartets are caused. by coupllng to two equlvalent protons whose
chenical shlft places them at the brld.gehead. posltlons and one
unlque proton at tnu hlgh-fleld. end of the methylene re61on 

?

sug[esttng an axlal proton. ]'riechanlstlcally the_above stnuctures are
prö[aUte ior the proäucts and I would llke the long-range - 

counlf$
to be across the boat-form rlng as shown. We are now worklng on the
P31 spectra and other attacks on the structures.

1

oclAt
PLU6

t
o3

t
3r .J

FlnallY, havlng grown tlred'
tubes ln our V-21008 Porer un1t, I
wlth a shortlng Plug and. the oiher
an alutnlnum fln. The 1.5 K reslstor
vlolent sawtooth osclllatlon that s

alone. The reagon for lt ls obscure
unlt has been perfectlY haPPYr äs I

tN 3oo7 6

t.f,t< /ru
ru tooT ß
< l'/aa+ Srnk (1ronr11.n1)
of replaclng fllckerln8 0Cf
threw them out and replaced. one
wlth a palr of zener dlod.es on
was necessarY to prevent a

et ln vrhen the Clodes were trled
. $lnce thls mod.tf lcatlon the
wlsh all our nachlnes were.

:zooo

frs c
f
A-

78t d*L

.e-*J

Slncerely yours,

Roy W. Klng

ry F-n& 4*
J*A'8 c'f .s> d. ,--t; / /o3. L

7
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btvtston oF PURE cl{EMtsrRY
DIVISION DE CHIMIE PURE

CABLE ADDRESS

AoREssE T€LEGRAPHIQUE
RESEARCH

PLEASE OUOTE FILE No,

NO OE OOSSIER A RAPPELER

NATIONAL RESEARCH COUNCIL
CONSEIL NATIONAL DE RECHERCHES

CANADA

OTTAWA 2,

July 12, 1965
Professor Bernard L. Shaplno,
Assoclate Professor,
Department of ChemlstrT,
I1llno1s Insültute of Technology,
Technology Center,
CHICAGO, Ill1no1s 6O6f6

Dear Barry

Some tl4re ?go K. Frel lnvestlgated some compounds
conüa1nlng-Ctl=Cl5 carbon earbon bonds and we reporüed
(f) tne Crs-Crs coupllng ionstants for a varlety of bond.
types. Subsequently we attempted the measurement of the
coupllng constant 1n the central bond of HC=Cte-C13=CH
wlth only partlal success. I rnentlon thaü we only partlally
succeeded because the accuracy of the spectra left somethlng
to be deslred and before we could get sultable spectra, the
sample exploded. The results of our analyses of the H^ and
C13 measurements are glven beiow:-

Hl spectrum Crs spectrum

'r66t

rmn
T-
"t{ccccH

52.4 + ,7
6.8 + .6

2.2 + .2

51.8 f .5

6"6 + .5
Not resolved

Jcc r4v + 74 155 ! t5
A1l 1n C/S

The experlmental value of Jrle'rg 1" lgt lnconslstent wlth the

value of J.4o C/S prevJ.ously estlmateo(r) fon the coupllng constant
ln an sp-sp tJpe of CC slnglebond.
(1) K. Frel and H. J. Bernsteln, J. Chem. Phys. fi: J:2J:6 (f967)

Yours slncerely,

ilr^t"d- fun'-tc".-

HJB : tn H. J. Bernsteln
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14 July 1965

Professor B. L'. Shapiro
Department of Chemistry
Illinois Institute of TechnologY
Technology Center
Chicago, Illinois 606L6

Dear Barry:

ttThe Phase-Sensi tive Eyebal 1"

The internally locked HA-100 instrument has a continuous display
of the field-frequency error signal observable as a sine wave on the
oscilloscope when the usual sawtooth horizontal deflection waveform is used.
Some owners may find an alternative mode of display useful. This is simply
to gen.erate a single-loop Lissajous figure on the scope by running a cable
to the tHorizontal Deflectionr plug at the rear of the oscilloscope from
either fManual Oscillator Outt on the V4354 (for frequency sweep) or from
rrsweep Oscillator Outt (for field sweep), and by disabling the repetitive
s!üeep of the oscilloscoPe.

The information content of the signal on the Y plates of the
scope remains of course the same, but the eye much more easily appreciates
trro more parameters: frequency and phase. Signals excited by sidebands
other than that used for control cannot produce the single-loop Lissajous
patt,ern and are thus readily distinguished when the operator is searching
lor " lock. The human eye is here functioning as a synchronous detector.
trthen the system is locked, the opening-out of the loop is a measure of the
dephasing äf tn. error signal, anticipating any tendency to pull out of the
tocted condition. In frequency sri/eep double resonance experiments, where
there is often a very large signal e><cited by Hr that swamPs out the smaller
error signal on the scope, reassurance that the'lock ls holding comes from
a slight tilt of the total Pattern.

Adjustment of the current shim coils for optimum resolution by

observing the signal height is equally feasible in either mode of display.

Yours sincerelY,

Ra^aJ
RaY Freeman
Analytical Instrument Research

R-F: iw
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AMERICAN, CYANAMID COMPANY
STAMFORO RESEARCH LABORATORIES

1937 WEST MAtN STREET, STAMFORO, CONN. 069O4
AREA CODE 203 348-7331

JuIy J-p, 1965

Dr. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, fllinols 606ß

Dear Barry:

In examtning some ABC systems, we noticed. a relatlonship
between the singre and. d.ouble quantum spectra which may be vorth men-
tioning slnce it can be useful in an ABC analysis.

And.erson, Freeman, and. Reilly (J. Chem. Phys. jp, 1518,
L963) have polnted out the importance of id.entifying the i'termTnati'
transitions in the construction of the cornplete energy level scheme.
The. "terrni.nal" transitions are those r,rhich terminate on the levels
M = * ile (six in alf) . Their proced.ure for the asslgnment lnvorves
finding the two or three pai.rs of Ilnes which are synmetrically dls-
posed. about each double-quantum rlne. rn a table of such line-pairs,
any termlnal transition appears three tlmes rrhile the non-terrnlnal
(inner) transitions appear only twlce.

However, if the center of gravity of the spectrum ls
knor.v'n, the terminal transitions can be id.entlfied d"irectly without con-
structing the tabre of line-pairs. Tkre center of gravity is usuarly
available, either from having id.entifled. a comprete set of 12 lines
which satisfy the repeated. spacings requirement, or from having observed.
the triple-quantr:m line or al1 six double-quantum lines.

If the center of gravity is set equal to zero, then, as
ln the nethod. of Castellano and Waugh (.1. Cnem. phys. j4, D95, L96I),
EI=EB, .where E1 and Eg are the + 3f Z ana - 3/Z levelsrTespeciively.
If Ei (i = 2, 3, 4) and Et (i = 5, 6, 7) are the + Lfz and - t/z tevels,
the terrninaL transitions äre E-,-E1 and. E.-ER. fhe double-quantum tran-
sitions are(n1-n;)fz and. (nt-n$)/e. ButdsiXce.gt=EB, the double quantum
lines are alsö glven uy -(nl-ni)/z "a -(E.i-Eg) /2. -tn other words, for
each double quanturn line observed., there i5 a eorrespond.ing single quan-
tum line (whlch must be a tenninal transition) located at tw'ice the
d.lstance of the double quantum line from the center of gravity, but on
the opposite sid.e of the spectrum. Referring to the eube analogy for
the ABC system, these two transitlons are the cube ed.ge and faee d.iagonal
which lead from E1 to E$.

rD(c ranlr..l'.
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ft can be seen that the rule concerning the sum of the
couplings and. the lnput d.ata for a Castellano and. l{augh- treatment (which

d.oes not requlre the correct ord.ering for the E1 and E3) follow equally
well from the d.ouble quantum spectrum alone'

Very truJ.y Yours,

) Y, i, n*o 
" 

o'.o{n: r*,

l? n. Lancaster, Group lead.er
Jr.'-**
fl-1* tt{,o {i,r

M. T. Neglia \j
Nuclear lr4agnetic Resonalöe Group
Research rjervice DePartment

cab
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THE LILLY'RESEARCH LABORATORIES
ELI LILLY AND COMPANY INDIANAPOLIS 5, INOIANA MELROSE 5.22II

JuIy L5 t L96j
Dr. Bernard. L. Shapiro
Department of Chenistry
If11no1s Instltute of Technology
Chicago, IlLlnole 6O6L6

Dear Dr. Shaplro:

I{e have observed' a palr of equatorial protons on the plperld.lne rlng ofconpound' r ät hlgher field than the genlnal exial ooui. Thls, w,e berleve,arlses primerlly fron the fact that ir,e carbonyr in the ad.Jacent ring 1seufficientry crose to the ]t-axial- protons to d.eehieltl them ln preferenceto the l'-equatorlal ones. conslderation of the Dreld.ing mod.el of theeplro conpound- in the conformation shovn below is tn agreement wlth thlsrequirement.

5
6

I
o

o

CHs

a

3t

2t

I

+\H
Hg cl-

From a etudy of retated. compounds anal a d.ecoupllng experiment, the pof compound. I meesured. in CDCI3 rere asslgned. the foltowing slfft vä(positlon, .f) 3t -T-.)ti 4, 6.94r (fron d.eüteratlon stutty); !, 2.9gd.i6, 5.2)g.i 7-ocHs, 6.L1si B, 2.5aai N-cHs, 7.L5i z, en.rrioi"-r'6.4--6.8
,'ee.r 7,92di t'ax., ^6.!. The aromatic protons ! and6 Lad. the s

rotons
1ue s

; and.
ameshlft valuee 1n the free base and. the byd.rochlorid.e sal-t form, but theI proton was 28 c.p.s. lower in the saIt. Thus, we favor the fixed. confor-

mation I for the salt in CDCI3 or DMSO-d.^, where the paramagnetlc shlft of
the 8 proton compared. with the base ie düe to the spallat ailsotropy ofthc ehargad altrogcn ccntcr.

The NMR spectnim of ealt I measured ln D2O and" CD3OD showed. the J'-protoneas a eompact trlplet lndicatlng thet und.er theee conditlons the piperidlne
rlng, ln atld.ition to the keto ring, ls in rapld. equilibratlon.
Pleaee keep the L1lly copy comlng.

SlncereIy yours,

C. Atnsworth H. Boaz R. Haekler



"Gleichze j.tige Bildung von Substituiertem Tetracyclohexm,
Tricyclohexen und BicycLohexadien dwch spontane Trimerisie-
rsg von t-Butylfluof,acetylen r1l"

Von H. G, Viehe, R. Merdnyi, J. F. M. Obtrr J. R. Senders,
und P. Valange
Angev, chen. 76, 922 (196\)

"Cyclisch Konjugierte 5- und 7-Ringsysteme, II. 6-Amino-
Sovie 6-Ilydroxy-tr'uLvene md Deren Aza-Aaaloga"

K. Hafner, G. Schulz, and K. Wagner
Anml-en der Chenie 678, 39 096\)

" Uber die Unstzung von Ietraphenyl-Cyclopentadienon l.{it
Diazomethm"

B. Eistert und A. Langbein
Amafen der chemie 67e, 78 (196\)

"I.{agnetic Resomnce and Susceptibility Studies of Fructos
Complexes rith copper and fron"

R, Aasa, B. Malnström, P. Sal-tman md T. V:imgtrd
Biocbim. Biophys. Acta QQr 430 (1964)

"Investigation of the Reaction of Methyl Isothiocyanate
with ninyLene oxide b)r the Proton Magnetic Resomce Method"

G. A. Razuvaev, A. N. ngorocblial v. S. fblis, and A. P.

Sineokov
Bu11. Acad. Sci. Div, chen. Sci. U.S.S.R. (fngfisfr Transl.)
l3B4 (1963)

"spectroscopic Studies of the Complex Produced by
lrimethyla.lwinm and Diphenylmine"

M. Kavai, T. Ogffi and K. I{irota
eu-l-l. Chäm. Soc. Japan 37, I3O2 (196[)

"Reaction of Tropone vith l, 2, 3, 4-Tetrachlorocyclopentadiene
A Novef Redrangenent Reaction to Fu"lvenes"

Y. Kitaharar I. l4üata, l4akoto FmmizuJ md Tahashi Asano

Bull.chem. Soc. Japan 37' 1399 096")

'rMagneio-chemical Studies of Some Organo-silicon Conpounds

containing Si-O Bonds"
R. L. Mltal
i"ri, cn"*. Soc. Japan 37, r\40 (I96i+)

"Nuclear Magnetic Resomnce Spectra of Pol)meilhyl Methacrylate
in Solution. II. The Calibration of the Infrmed Absorption
Method md Some Applicailions to the Study of the Pol]meri-
zation Mechanism"

Y. Kato, Il. Watambe ancl A' Nishioka
Bufl. Ctrem. soc. Japan 37' f762 (L96+)

"Transpos ltlon homoattylique d.' alcools tertiaires
o-cyclopropanj.ques, ot -6thyl6niques ou ae6tyl6niques et
leur uti.lisation ä la synthbse de quelques homoterpbnes"

M. Julia, S. Julla, B. Stalla-Eourdillon et C. Descoins
Bull. Soc, chim. France 2533 Q96\)

" constantes
nucl6aire

d.e couplage et structure en r6sonance magn6tique
II. Spectres des o-bromo cyclohexmones et

deicalone s "
P. Laszlo et J. I. Musher
Butf, Soc. Chin. Frmce 2r5B (196\)

"Rea,ktionen mit Diazoctrbonylverbindmgenr XI.
1:2-Addukte Aus DiazokejJonen und Cyanallenil

\^i. Ried und H. Mengler
Amalen der chemie 678' 95 Q96\)

Syniheses Von ].o-Fluor-

"Appticü,tion d.e Ia transposition de Claisen b. la synthbse

d' alddhydest S-dthyteniques, (ler memoire)"
P. Cresson
Buli. Soc, Chim. France 26ü (1964)

"ltude de I'dquiti.bre entre les n6tnyt-t et ndthyl-3 indenes"

H. Christol, -M. I' Plenat md C' F' Huebner
BuIl. Soc. Chin. France 26+0 (L96\)

,,X11et de solvants en r6sonance magn6tique nucl6aire.
III. - Les inconv6nients du chlorofome"

P. Laszlo
BuI1. Soc. chin. France 26rg (f95\)

"über Deri.vate von 2H- Und )+H-Plran Sowie von 2H- Und )+H-

ThiopFan"
K. Dimotn, K. WoIf md 11. Kroke
a.^.Lu^ aer Clemle 678, r83 (r-964)

"Ocganische Flurorebindungenr vII
- 
uia r+-f r"ot-vitmin-A-Acetar"

H. Machleidt und R. lJessenforf
am. a"t chenie 679: 20, (1961)

,,Cyclopropmierungen Bei Xinwirkung Von N-Yliden Auf Olefine"
G. Wittig und D. Krauss
Am. der chenie qg, 3\ (196\)

"Monosacchairde mit sticksto-ffhalrigem Ring, IV. 5-
Alkylmino-Zucker und Deren llmwandlung in N-Alkyl--Pyrid-
inimsalze'l

H. Paulsen. K. Iodt und K. Heyns

Ann. der clemle 679, 168 (r96L)

"Über den Sirrukilüeffekt unpolüer Teilchen in WäSriger

tI. G. Herrz
Eer.' Bmsengesellschaft 68, 9a7 Q96\)

"Uber die Taktizitat ionisch hergestellter Poly-a-nethyls@o1e"
D. Braw, G. Heu-fer, U. Jbhnsonr.ud K' Kolbe

n"t. zu*".g""e11-sciraf,t 68, 959 096\)

"NliR Studies df the Rates of Inversion of oror-Bridged
Biphenyls

M. okir H. Iwmura and N. Hayakam
Bu1l. ehen. Soc Japan 37r 1865 (1964)

"The Partial Strucrue of Pederin"
i'. t4atsmoto, S, Tsutsui, M. YalEgiya, S. Yasuda, S. Maeno

J. Kavashimar A, Ueta md M. Mwakmi
Bull.chen. Soc. Japm 37, 1892 (t96+)

'rdtudes chlndtlques par rdsonance magndtique nucldaire"
J -J. ljelpuech
Bu1l, Soc. Chim. Frace 2697 096\)

"Rdsonance l4agn6tique Nculdaire du Fluor"
u. ljeguf n
Bult. Soc. chim. France 27n (L96+)

"spectres de rdsonance ma6ndtlque nucldaire des composds

organom6talliques "
M. S. Hayes
zul1. soä. chin. Frmce 27L5 196\)

"Das Tropylim-Ion als o-Additionspiltner von Isonitrilen"
I. Uai. W. letz md K. Offermm
cneml ipr. 97. 3oo8 (1964)

'rNeue Sterine aus dem Ka&tus Wilcoxia viperina"
C. Djerassir J. C. Knight, und H. lroclnmäm Jr'
chem. Ber. 97, 3rrB (r9&)

"The lYoton l4agnetic Resomce Spectra of orgmotin and

Organo gemmlm HYdrid.e s"
C. p. Vm Der Kelen, L. Verdonck ed D. Van De Vondel
Bulr-. Soc. cbin. Be1s. T), 733 G96\)

"structwe de la kibataline: alcalo1de de KibataLia gii:ingensis
"iiil.l'w""u". iÄpo"v"."dt") Alcaloldes stdroldiques des

Äpo"iÄ."6u" (6e nemoire)" 
F.

n. öa6, P. Potier, A. Cav6 et J' Le M-n

erlr. sä". chim. Frmce 2l+r5 (196i')



"Die xigensch€^ften
Schnp. 53 md 76"

G. Schröder

zweier Dimerer Cyclooctatetraene vom
2r

"chimle llacromoldculaire. - Spectxe de rdsonance nagndtjque

"""iS"it" 
du polychlorwe di vinyle obtenu par potlm6ri-

sation minoique"
J. Demaquay, P. Q' Tho, M. G. I{adrouybre, A' Guyot et

conp. Rend. 259, 35a9 096\)

"chimie organique. - Slmthbse des dialddhydes thiophdnj'ques
M. Robba, R. C. Moreau et B. Roques M. M. Deldpine
compt. Rend. 259, 3568 (196\)

"chinie Mj.ndra:,e. - Sü w diphosphate acdtyrd de potassium'

fbud.e par - spectroscopie ae 
-rdsomntt nagnetique nucldaire

ae 31 p"
.r-ül v""ä:.ut, c. Dordmieu-Morin, et M; eaord rouud
conpt. Rend. 259, 3713 096\)

"chimie organique. - structüe de ddrivds cyclopentadidniques;
aindtuyt-:- .j triptrdnvr-e.J.4 cycLopentadibne et queiques

ddrivds"
G. Rio, M. Cherki, M. Ch. Dufraisse
conpr. Rend. 259, Te6 G96\)

"Chimie organigue. - Synthbse de Ia thidno-r2.3--dr-pyridazine'J
M. Fobba, R. C. Moreau B. Roques, et M. M' Deldpine
conpt. Rend. 259, )+726 (r96L)

"chimie Orsanique. - l,taddition "en benzo" de ltacdtylbne di-
carobxyläte de m6tnyr au ddrivds du diphdnyJ--p.Io-ahthr-
cbne. Nouvelle applicat\on du procddd de tdt-ractrboxyfa-
tlon de€ somgets F des acönes,: l'acide diphdnyl-9.lo
anthracäne tdtractrboxylidue-2.3. 6.7. "

J. Rigildy, J. Guillawe, et N. K. cuong, M. C. Dufraisse
compt. Rend. 2D, \729 096\)

"chinoie Vdgdtate. - Pbyltiltine et phyllantidi-ne, alcaloldes
du Phyliäntus discoläes l4useJ_l. Arg. (Errphorbiaedes)"

,1. Paeilo et S. Munavalli, M. M. Deldpine
coq)t. Rend. 2@, 331 0965)

"Evidence for the Noreymetrical Cleavage of Tetraborme by

tr"ohers"
R. Schaeffer, F. Tebbe and C. Phiuips
rnors. ctrem. 3, I4?5 (196\)

"A Tracer study of the Reaction bet!'reen Tetraborane and Sodiulr

Tetrad.euterioborate ( IIf)
R. W. Pdry, n. W. Rudolpt], and D' F' Stlriver
rnors. chen: L r)+79 G96\)

"Indentification of the GeometricaL Isomers of Sone Tris-
-öu.i"i"-ö"o"rt 

( rrr) complexes by Nuclea Resomce"
A. CbakravoritY md R. H. Holm

Inors. chem. 3' rrzt (!96L)

'tThe Slmthesis and Properties of N-subsituted cyclotrisilazanes'l
L. W. Breed and R. L. Euiott
fnorg. chem 3, 1622 (196\)

"f'omation of BIoHl5-as an Intemediate in Borohyfuide Attack
on Decaborme-l4

B. Schaeffer and F. Tebbe
rnore. chm. 3, 1638 (1964)

cbem. Ber. %_, 3L3:- (196\)

"Die -Rq2kliyirät vgn Dlenophilen ge genllber Cyclopentadien
und I, Io-ljlmethyl-mthracen'

J. Sauer, H. Wiest md A. Miel-ert
chen. Ber. 9?, 3183 (1954)

"DaS Additiorevemögen cis-trms-isomere Dienophile bei
Diemdditionen (mit md obne Atwiniwchlorid-Katalyse)

J. Sauerr D. Leg und H. Wiest
chen. Ber. 97, 32oB (196+)

"Die Koretitution und Konfigwation des Cycloneosmandiore"
c. Habemehl und 5. c'Ettlicher
chem. !er. 98, r (965)

"zu relativen Stabilität der Sili ciw-Ha1o gen- Bindungen"

H. Schmfcoaü
chen. Ber. 8) 83 0965)

"DaJste]-lug md Eigemcha.ften von Bis-Trif,luomethylsulfenyl-
uetidin-dion'l

A. Hes
chem. Ber. 93 N (1965)

"Die Acetylenverbindungen der Gattmg Echinops L"
tr'. Bohham, C. Arndt, K-M. neine wd H. Eornovski
chea. Ber. YL l-5, G955)

"FYotodermg und l{alo genid-Abspaf tung der 2-I{a}o gen-Phenyl-

Anlonen in Äthaflol"
R. W. iloffnarm
chen. Ber. 99 222 (1965)

"Photolys is of cis - md trans -2, 6-Di&etbyl-Cyclobemone"
B. Rickborn, R. I-. A]-mbaugh and G. O. hitchard
sben. Ind. t9r1 (1964)

" Chjfl ie Organique. Eydro].yse de p-toubnesulf oEtes d,r alcools
B-alJ-dniques.

M. Bertrand et M. Sffite1li, M. M. Delepine
Conpt. rend. 2r9, 225t (I90+)

'rchimie Physique. - fbude pr rdsonance magndtique rucldaire
C,e lrautoassociation et ]-a complexation des mines aliphati-
ques secondaires"

N. Soirty, B. Lemanceau, M. A. Pacault
conpt. Rend.. 259, 4013 (1964)

"The Slnthesis and Chtracterization of Cyclopentadienyl
Derivatives of Ura[im and Thoriw"

G. 1,. Ter Hru and M. Dubeck
Inors. cheü. 3, 1648 (1964)

"Solvent xffects on the Phosphorus-3l Chemical Sbift in
Triphenylphosphine Oxide rl

G. E. l4aciel and R. V. Jalnes
Inorg. chen. 3, 1650 (!96\)

"The Structue of Lithionethyltrinethyf sitane"
G. X. I{utvell, T. ],. Brom
rnors. chem. L L656 (L96\)

"The Slnthesis md Properties of 2r2-Diphenylindoxyl"
S. See1 8nd J. T. Klug
Israel J. of Chen. A f\3 (1964)

"o-Haloanoide Reactions: W sIr. A New Sodirm mide-
' promotea re€Jrangenent of oiEaloacetanides into ureas"
S. Süe1, F. D'Angel-ir J. T. K1ug and A' Taube

Isreal J. of chen. 1 167 096+\

"lover 2'-Alkylthio Ana]-ogs and Derivatives of Gri'seofulvi'n
-tiu, 

" 
f,f"t""pt'anolysis Reaction"

B. K. Koe and W. D. Cehe-r
j. uäa. cbem. ?, ?05 (1961+)

"Steroid€,l Cübmic Aci.d?-Lactones'
E. Ftrkas and J. A. Svallow
,r. r,ea. cnen. L, 79 O96t+)



"Temperatwe Dependence of the l,ithj.w and Proton Nuclear
Magnetic Resomce Spectrw of nthyllithiwil

T. L. Brom and J. A. Ladd.
J. orsanomet. chem. A 373 (r-964)

"Recherches Spectrographiques Sur Les orgmomagndsiens
Vinyliques. II. Spectres De Rdsomce l.lagndtique Nucldaire
et D'Absorption Infrilouge en Sdrie Aliphati.que"

c. J. Mdtin et M. L. lviartin
J. orgmomet. chen. 21 380 (1964)

"On Indirect Knight Shlft and NI\4R in lerromagnetic Metals
Part I. General Fomulation and Quatitative Discussions"
T. Muto and S. Kobayasi
J. Phys. soc. Japan 19, 1837 (19511)

"Proton Nucled Magnetic Resonance Study in Ma.lgaese Fomate
Dihydrate"

H. Abe and M. Matsuua
J. Phys. Soc. Japan 19, 1867 Q96\)

tNuclear Magnetic Resonance of V, Nb and Al in Ferromagnetic
Ni, co and I'e alloys"

K. Asaymal M. Kontani md J. Itbh
J. Phy. Soc. Japan 12, 198\ (19d+)

"Spin Resonmce ]-ine Widths in A solid"
J. I. Kaplan
J, Phys. Soc. Japan 19, I9/+ 096\)

'rTetracyanoethylene Conplexes as Indicators of the Carbonyl-
Inductive (-I) Effect in Sterically Hindered Aromatic Ketones"

C. i{ilson
Natwe 204, 282 (196\)

"Chemlstry. Water Structure around Silver Iodide Sol
PfftlCIES''

A, S. Fatrcett, G. D. Pryfitt, A. L. Snith
Natwe 204, 775 096\)

"Nuclear l4agnetic Resonance ot Cr53 in Antiferronagnetic Ctr2o3
M. Rubinstoin, G. H. Stauss and J. J, Krebs
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