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please remember that alL corre.spondence, contributions, etc.,
should now be sent to the following address:

Associate Professor B. L. ShaPiro
Department of ChemistrY
IlLinois Institute of Technology
Technology Center
Chicago, I11-inois 60616.

Deadline Date: It roill now be necessary to both advance our

deadline date u i"r a"ys and to observe it more rigorously than in the
past. Our new deadlinl date will now be approximately the 2Oth of each

month, the exact date to appear on the previous monthrs issue. The

deadline date for the March issue will be.IbgIseI., March 19, and all
material must be in my hands by that date to make the IIT NMRN No' 66'

*******t(***

ßlt(sLt

A month 1v colLection of informal pr lvaLe letters from laboratories of NI'IR.

Information contained herein is solely for the use of the reader. Quota-
tion is noE permitted, except by direct arrangement with the author of
the lettil änd the material quoted must be referred to as a 'rPrivate
Cornmunicationrr.
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UNIVERSITY OF DURHAM

TELEPHONE DURHAM 3541-8
CHEMISTRY DEPARTMENT,

SCIENCE LABORATORIES,

SOUTH ROAD.

DURHAM CITY

.f'VA/i..,n
20th Januaryr lg1+.

Dear Professor ShaPiro,

runr work in Durham is progressing along two major lines: (1) collaboration
wj-th our group of fluorirr" än*ti"ts in determininS; the structure of fluoro-
organic coropoundlr-;;t(ä) *o"" fundamenta] investigations of' F1e chemical

shifts e.nd. coupliig "onstänts. 
Und.er the first category I have two iterns

which might inlerest readers of the newsletter'

(a) rt seems a good. rule that the nethyl protons in an OcH" group

attached. to a fluorinated benzene rirrg coupi" *lttt an;r ortho Fle nuclei
the extent of about 1 cycle sec.-l wä have noted this eoupling in nany

compounds, such as gcHc FH' o(ll t (_

)
9(H*

to
aromatic

9cF s''öuOCJI 3I

octtE ec

(l) ror some time now
of conpound.s of the tYPe
would. help us emormouslY Rto have a double
resonance spectrum, both H-F and" F-F decouplinS, and- f would' be delighte dto
hear from anYone who cou1d. run such spectra for usr perhaps in excha'nge for
samples of fluorine-containing compounds

)
LL

Howevero we have forrnd one exceptj-on to the rule, ntT?ly.-

?r*s l*j"3'.:"ä"L;ä;-;: 3ä":5 :ffi,li3:'u ffi;",;;:T'ä:"ffi:"
H. ,}t. was to d.oubt that ihere is an OCt{3 group present, but the-

Y/g) analysis, infra_red spectrum and. method of preparation all
{Ä,; point to the structurä shown. I would be interested- to hear

äf urry other apparent exceptions to the OC}L-F coupling ruLe '

been trying to establish the confornntions
l{ fron their }f and Fre sPectra. Itwe have

2

Asamoreeuphonioustitleforthenews}etter,'I'suggest.}tr\IR-NOrSE'
being NIvIR News of Tll_ino:,s (tnstitute of Technology) servrng -uveryone.

Yours slncerelY,

f,,rw €msl
Jirn Emsley

Professor B.L. ShaPiro,
Departnent of ChenistrY,
Illinois fnstitute of TechnologXr
Chicago 16,
Illinois, U .S .A.

v



HARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

rz Oxlord Stcct
C am brid ge j8, M assac husetts, U,S.A,

January 23, L964

Dr. B. L. Shapiro
Mellon Tnstitute
44AO Fifth Avenue
Pittsburgh 13, Pa.

Dear Barry:

We have recently considered the cross correlation of
dipole-dipole interactions in relaxation problems -

An important assumption that is frequently invoked in
the assignment of NMR spectra using relaxation effects is that
the probability of relaxation between spin states of different
symmetry is zero, ot at least negligible in comparison with
relaxation probabilities among states of the same symmetry (1-3).

I K.
B5

F- Kuhlmann and J
1010 (Ie63).

D Baldeschwieler, J. Am. Chem. Soc.

2

3

R. Kaiser, J. Chem. Phys. 39, 2435 (1963).

Baldeschwieler, J. Chem. Phys. 38, 226Dc. W. Flynn and J
(1e63) .

It j-s thus important to determine whether a mechanism can, in fact,
contribute to relaxation between states of dlfferent symmetry.
Recent calculations (4-6) of the contribution of internal dipole-

4. P. S. Hubbard, Phys. Rev. 109, 1153 (1958); 111, 1746 (E) (1958) .

5. c. W. Kattawar and M. Eisner, Phys. Rev. L26, 1054 (L962) .

6. P. S. Hubbard, Phys. Rev. L2B, 650 (1962) .
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dipole interactions to the reluration in specific systems
indicate that the effect of cross-correl-ation of different
dipole-dipole interactions can be neglected. We would like
to point out that in the calculation of the contribution of
the internal dipole-dipole interactions to relaxation between
states of different symmetry, the tempting approximation to
neglect cross.terms gives incorrect results.

In the notation of Redfield (7), the corretät'ion function
(8) is :

6*p.,1r,(t) ? (ocr !t'G)(ß><dt ( lc '(€*t)t F'>*
(1)

where lÖ'(di= a random perturbation expressed in the basis
t4> of eigenfunctions of the time-independent Hamiltonään.

7. A. G. Redfield, IBlt J. of Res - and Dev., 1, 19 (1957) .

g. A. Abragam, "The Principles of Nuclear Magnetism", (oxford
University Press, London, 1961), Chap- 8.

The dipole-dipole interaction Hamiltonian is :

JL,G) = {r 2^ P(-J'(q,, dr) A:*) Pt

where the subscript N refers to a distinct pair of spins -*
and Sp, '

A Tnt snt
ir'
N

-

Arrto 7(rrt;i- r7s:)

A; , [e/t)'n ( A,r S,, - t* [ hrs"- 
" 
h- S,*])

p'k'*t 
{"n!" l. -t6%l^t,("ryrn ru'['}tt"u,Ln)

with r
N

the fixed distance between the Nth pair of spins, 0N,
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df,f the polar and azimuthal angles specifying the orient,ation
of the_ vgctor g^., relative to the laboratory coordinate system,
ana {ff)(Or,(Jt' the normalized rank two spherical harmonics.
The time dependence of y'Ct) enters impticity through the
variation of the angles o,thti 4, ("., - -- - fu,Qx. due to the
molecular Brownian motion. These angles are not indepentent,
but are related, ir " complicated way by the molecular geometry.
However, if 5 (mJ * ( I rri, * ol) is transformed to molecule-fixed
coordinates (9),

9 M. E. Rose, "Elementary Theory of Angular Momentum", (John
Wiley and Sons, Inc., New York, 1958), Chap. 4.

VH = 5rZ.nt,*,, f (m'l'(u;,a; 
)f:,^UL,t A:*)

(3)

The angles g'* and f'* "r" independent of time, and the time
dependence enters impricity through the independent Eulerian
angles *,Fr Y = Jl- which relate laboratory and molecule
coordinates. Assuming isotropic motion governed by a
diffusion equation, the correlation functions become (6,8)

6* p* p, ( t ) = [ e-lu' rtr r*rf tnr,,*, t*t t tt, Jr;L, n) D*? r(1, 
) a n

x F'^'l'(6k,(L ) Fro')(y.oi)1* r A,J*,1ps<^,t*,äI ,',nr',

? {rr, "' 
'n /r, ryr, ,qx t hf' I {, )<n, I *'i\t I lr, ),

where we have used

I o:l-($ tf;'(n) otn-- 0"7,1J*^ J*,p,
The factor

1n*,' 2 F',^ln( O,Qr') pc.')rd,,, .li,)
is reduced to

(t/no) t'f,' Yr*Vr,,Y"r, fii3G;,t ( 3 c'"' (nr, -r )
where (Up, i" the angle between r* and Jp,, by the spherical
harmonic addition theorem. The magnitudes of the cross
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correlation terms thus depend upon the angles f **,'
It is appare.nt that the relaxation probability between

states of different symmetry, wab, will be very sensitive
to the magnitudes of the cross-correlation terms. For
example in tfie molecule trans 1, 2-difluoroet'hylene where

Jw1"d5Ii|connectingfluorineandhydrogenatomsare
päralle1, Wab between states of synunetry an and B, is
rigorousLy zero when the cross-correlation terms are
präperty äorr"idered. However, if the cross-correlation
terms are neglected, Wab i.s simply proportional to
2p l-,*,Y71 |.; rJo 11* t iri*'lb>l- r*\. since each-term
in'this sum is positive and the ANfm, operators can

connect states of An and B' s1'mmetry, Wab in this
approximation is not zero 

yours very trury,

k,4"kpK"*zKW
Karl- F. Kuhlmann

,4/t'*
John D. Bal-deschwieler

JDB:ms
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BRADFORD INSTITUTE OF TECHNOLOGY
BRADFORD 7

ENCI,A}ID
DrprnruExt or CHsrrtrcÄr, Ttcgxor.ocy

Hcd ol D.w,a.lr:
R. L. E! LIOTT, B.Sc., Pfl.D.(LoNmN).

F.R.r.C.. F.T.I,: F.s.D.C.

ltlcphoaa :
BRADFON,D 2II37

tu Rfs, nlg/pr.I/suc
Yo* Rql:

24th January,1964.

Dr. 3. L. Shapiro,
Mellon Institute,
44OO Fifth nvenue,
Piüsbur6h Pa,
u.s.A.

Dear Dr. Shapiro,

Iri.E.I.L.0.N.M.R. readers night be interested. to know that a
short introd.uetor5r course in I'Interpretation of hifl-resolution N.M.R.
spectra'r, rith &cconpanying programme of lectures änd spectra interpretation,
sessions' will be held at the Bradford Institute of Technology, England,
frour 29th April to 1st l[ay, 1964.

Application for:- places (course fee {,2 bs. Od..) should. be nad.e
to the Registrar of the Institute.

Yours sincerely,

D. 1{. Jones.
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DElAnTUrtlt 0f: Ci{u}'l.Iütit- tECSI{OLqCI

Intcrnretetloqoftilarh-Roqslutlo,r\l{'}{'R'llgectrs

I soecfef Sfrort Co

iredaesdaY, 2Qth APr1l.

2.10 P.n.

Z,L5 - l.15 p"r.

'J,L5 - tr.JO p,n.

4.00 - !.0O p.n,

5.00 - 5;15 p.u,

thurpdaY. l0th APJell.

9.15 a'rn.

10.15 - I0.]0 4.u,.

LI.0ü - I2.]0 p.e.

2.15 p.u.

t,L, - 5.7O tt.b.

4.O0 - 5.30 p,n.

Friday. lsih- i{B-v.

9.19 a.a.

L0.15 - !$.]0 e.rr.

11.00 - 12.00 rioon

la.ü] - 12'15 p.n.

2.1! p.n.

1.L5 - 5.)0 il.sl.

0penlng of the cours€ - Dr. ll. c. tduards (Prlaolpal,
InstLtutc of Teohnologyt Bradford)'

Iutroduotton to I{.i4,It. iipecüre - Ux' Ü: i{' Jones (Instttute
of, Techlolotjyr üradford).

Questlonß and dlscusglon.

ll.i{.R. Instrunrentatlon. Mr. R. F. Warren (Untv. of I'lanchestei

Quegtl'onu artd dlÄtcugPlorl.

AupllcationE lu Crganlc Chentutry -.Dr' P' R' Drook--Fa--- (urrtversttY of i',eods)'

guestlonc elrd <iiscussr.on

Speotra Interprotatlon iiesslon I'
Spin-spl.n Splittlng tind Stereocherr:ietry - Dr' C' I'i' äanrleLl- (Un:'versltY of llusser)'

quectlons and dlscussion

$pectra laterilret.'tion $eueion II'

Spln-<tecoupllug ond sign lleter;"ri:u.tion - .Lr. ;i. A. !{clauchlan
-r--- -- - -' -(ti.P'L.;.Tecialn",ton).

Questions and dLscuseiotr

Crllculution of äi8tl-reeolutiori ljuectra - ljr' J' t^t' llmsley
vo+v6-k v-

t{ucr,tions and discucelon

riopliuatlo$c in Inorgrrnlc Ühtlrrl*try - Dr' J' l' S' urnlth
(UniversltY of Leeds/'

Questlons and discusslon.
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P.D.Dr. W"v. Philipsborn
O:rganisch-chemische s Institut
der Unr-versität Zürich

January 24, L964

?rof. B.I,. Shapiro
Departrnent of Chemistry
Illinois lnstitute of l'echnology
Technology Center
Chicago 16, I11.

€tl?e confined to i nteractions via a carbon skeleton there are also
systems reportecl in whrch one sp2 : cavbon atom 1s replaced by
heteroatoms, for instance o"y*"r, 2) or nitro gen 3)+).-

tl-L-L: x -/- * c

" Allylic and hornoallylic proton-p::oton coupllno via heteroa.toms 
rr

Dea,r Professor Shapiro:

ln the recent -Literature one can find. consirl.erable interest 1n
the magnjtudeo sign, an51u1zr depenciance and mechanism of a]lylic
and homoallyric proton-proton couplirrg 1). lrlthough rnost ca,ses

x =
^/

o

we now wish to report such data from a pai:: of new compor.rnd.s

showing an interesting long range proton-proton coupling via
oxygen atoms" fhese couplings across four and five bonds respect-
ively can be rational-ized. in terms of allyli-c and. homoallylic
lnteractions if one assunes that the polar mesomerlc stnrctures
contribute to the groundstate of the respective moleeules I anC If;

tt o- H o
e *

H2 H

,+

H

H \-.0-*rd\?(tr
r -,l

J.r, -^* =;B t o.r- cps
VIL 

^-VlI -zt
JcHr-u(e) = o'8 J o'1 cBs

fhe signs of these constants expected to be opposite remain to

4

" p -nyaroxyfuran "recentlybe deterrnined " I 1s the long sought for
r.\

synthesized" )t anrl II was d.escribed in (z).
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Bearing in mind that both compounds are 1n fact vinlrlogous
lactones and exhibit such chemi-cal behtrviour' 

'/ ) these resu]ts
are not too surprising. They coul-d then be ta.ken as erridence

that allylic and homoallylic couplings ave of the €me magnit;trde

even if one sp2 - carbon atom is replaeed by an oxonium a.tom.

It is however interesting to note that there j s no measura.bfe

interaction between the H-J and the H-l protons as might be

concluded from this picture. Since the eonta.,::t-drf(*rnteracl,ions
a"ssumed^ to ciomina.te these couplings should be proportional to

ü 
6) this would indieate a sma.ller. 2l -bond" orrl.er 4 for the

3r4- than for the Ir2- bond. 'Lhe influenee of the oxygen atom

in 4-pos j tion may also br: consiclered but a'llylic a.nd homoallylic
coupling in. heterocyclic vi-nylethers \Mas recently reported to
be ,rn"t.l 7).

l1c couplings were found across nitrogenAnalogous homoally
in the "y"t"* 

J) 
CH'.R

t+ crs J^. r: = 1.+-2.5 cpsr
v LL?-II

depending upon the nature of the substituent R and presently
und.er investigation.

\{ishing you the best for the New Yearr your new position in
Chicago and our Newsletter,

1) For references consult: J.T.Pinhelr & S.Sternhel1, Tetraheriron
letters L963-, ?75 ; S.Sternhel-l , l'trellonnr 6I-4

2) fi.ltr.Rosenkranz, K.A11ner, li.Goods 'rV.rr.Phil-ipsborn 3i C.H.Ilugster
Hetv. chim.Act. ß-, l.259 (L963) .

il F.S/eyga-ncl, 'vY.v.Philipsbor:n et al-. r filll paper in preparation.
4) ivi.A.lVei-nberger fc it.Greenhalgh, Me11onnr 52-9 .

5) C.H.llugsterrA.Hofmann & W.v.Phil-i-psborn, forthconning pa.per.

6) H.l\'t. McConnell , J.Chem.Phys . 4, 460 (rgf C)

7) D.Gagnalre & E.Payo-Srrbiza, Bull.Soc.Chim " W, 2623 .

Yours sincerely,

//,,7/,',ii,ß^
W. v.Phillpsborn
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SHELL DEVELOPMENT COMPANY
A DIVISION OF SHELL OIt COMPANY

EMERYVILLE, CALIFORN IA

January 29, 196)+

AIEUAi!

Dr. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technolog)/ Center
Chicago 16, Illinois

Dear Barry:

Hl. Fle. and psr spnclRA oF I.,IETAL CANBOTITL CSIPI,EXES

complexes containing terminal or bridging
F19 n.m.r. specira of these cornplexes may
rea<iers.

complexa)

Before leaving l'lellon Instltute,
with Dr. \^/. R. Cullen of the University of

\,re prepared (in coLlaboration
Brltish Columbia) a number of

-As(CFs)a groups. The Hr and
be of interest to some of your

-d"b)_
+I+2.16

+4U. 4)

+\8.rT
++6.L5, lr.t}e)

I c5H5Fe {rc ( cr")"}( co)" ] ")
t crH=uo {es ( cFs) z] ( co) 

" 
I " 

)

I c5H5Fe [m (cns)al (co) ]a (trans-isoner; d)

(.i"t.o*er)d)
I cuH4ro$s (crs)z](co)" l"d)
im'{a" ( cF3) 2} ( coj n l"d )

iFetAs (ms)j{r.lo1r 1"a)

-:L_5.08
+.52

5.\'
5.41
l+.44 +M,29

+45.84

+\t.rz

Contains terminal
e) Qpartets with

a) ,CCI3F used as solvent. b) Measureci at, 56.4 t,tc. c)
-As(CFs)z group. d) Contains brldging -As(CFs)z groups.
Jpg'r 6.6 c.p.s.

One of the main poinlg of interest is that the gem-trifluorometl5rl
groups in,gie-lC5H=FefAs(cfg)aJ(cO) l2 have different chemicat shlfts or+ingto rnolecular asymnetry. Tbe olserved Joo. is similar to that foun<i in the
c13 satellite speetrum of (cr")rmcr r'c* (R.r.Harris, J. Mol. spect., 1o_,ano. r oÄz\
/v/t I/v)t.
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Dr. B. L. ShapLro - 2 - Janua:ry 29,l.96lq.

This nay also be a good place to reeord ttre Psr slnctra of
sore related -P(CH9)2 bnidged compleres. (We are indebted to
Dns. M. M. Onrtchffefa and C. F. Callis for these data).

Conplex Ctremical shifta)
tre[r(ons)2](co)sJa -LL6.5

tcrtP(crls)a](co)+lz -2\r.o
[ (cstts)aree$tp(üts)a](cobl -16r.,

a) p.p.m., relative to erternal HsPOal reasured at, 2t+.) Vlc.

lJith best wishest

R. G. Hayber

nor/;en

Solvent
cHCls

ctlcl3

CdIe
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R E S EARCI{ I-,AItORATORI E S

GENERAI] MOTORS CORPORATION

January 31, L964

Associate Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
chicago L6, Illinois

Dear Barry:

To renew my IITNMRN subscription I am writing concern-
ing several matters.

For the interest of wide line enthusiasts I have a few
preprints of a paper entitled "Modulation Effects in Magnetic
Resonance-Widths and Amplitudes for Lorentzian and Gaussian
Lines" which has been accepted for publication in J. App.
Phys. I have enclosed a copy of the preprint.

Mr. B. W. ,Joseph and I have found that we can use the
Varian V3521A integrator (in the external mode) quite con-
veniently to integrate the derivative wide line signals from
t'he V4270A Output Control Unit. A few minor modifications
must be made. Since the output of iuhe V427OA is balanced
while the input to V3521A (,faOf) has one side grounded, orl€
must obtain the signal to be integrated from pin 2 of V703
(L2Ay7) of Lhe V4270A rather than from the output itself.
This cuts down the signal strength by a factor of 2 or so
but this effect is unimportant in view of the gain in S/m
through the use of the integrator. A small DC unbalance
between pin 2 of V703 and ground causes a steady drift of
the integrator, but this is eliminated by use of the follow-
ing circuit:

Cl ENERAL MOTORFt

12 MILE AND MOUND ROAD€l

![ECENICAL CENIIER
,WÄRREN, MICEIOAN 4aooo
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Dr. B. L. Shapiro
Page 2.

R3

To ttlol dF v357, A

J Bwc
llaltBr

B,
T
To Prh e df vTov

ivr V4L7o A
I

81 = TYPe lR Hg cell
Rl = 56K, R, = 10K, R3 = 6.8[4

It is quite easy to add a BNC connector to Ehe Y427OA in order
to make the connection to pin 2 of V7O3. The initial unbalance
is so small (r-0.01v) th4t use of 'the above circuit does not
visibly affect the operation of V427OA. After the integrator
is balänced initially ttre unbalance due Eo V427AA can be bucked
out by adjustment of R2. It is quite easy to record both inte-
grateä deiivative and äerivative simultaneously. Such
Äimultaneous recordings are reproduced below.

i-

tr i- !

-f''-t-
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rt can be seen that one of the benefits to be gained isan improved signal to noise ratio. rt can be seen irom thetracings that the integral allows one to estimate intensitiesof the components of the lines from their relative areas.(rhe ratio of the areas, of course, is independent of modu-lation amplitude even if one component is over modurated.This follows from Andrew, phys. Rev. gL, 425(f953) Anotherbenefit is the esthetic one of actually being able to see thep_hysically "rear" quantity, the line shape fünction for f," (orfor xl if one tunes to the d"ispersion moäe) rather than itsderivative. rt is of course equally easy to obtain the second
moment graphically from either S(tty or gg

dH

Dr. B.
Page 3

L. Shapiro

A small item which may eliminate MELLONMR readersr pencleaning chores for the varian recorders is the use of adevice which we call a "humidity celr". This is simply acovered dish of water with a receptacre to hord the iecorderpen. The high humidity
in the ce1l keeps the
ink in the pen from
drying, and thus the
pen remains unclogged.

G\qsr
Cover

?

1 (zx*\ " 9*

--h (rn*)- nn

Now for a high
1963, J. Chem. Phys.
X Mea compounds and
f.r. eftys. Chem. 65,t-fl-uclear charge Zfrun

using the relatiön

resolution pMR item. In the October 15,(p.2031) I presented results on ilwn' forgeneralize{ an idea of Karabatsos ä'E"al
L657 (I961)l to calculate effective
assuming tlie Fermi contact term to dominate

l{.o

1)
J e(2 AE-

1r' AE*
JXCH HCH

where o(2
(e(2 = o.2
v/as taken
term sinc

is the s-character of the X-orbital in the X-c bond.
5 for TY"a), A rough correlation of (l/g)o. with n3as evidence supporting the dominance of the rermi

" r;.*,n2 rP)\ r u/
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Dr. B. L. Shapiro
Page 4.

since then I have extended the use of the equation to
t2

Hcttaez b(- =^0.50) ; (uerP'LI) n (a(- = O.25) ; (uenB)*cl- (o(2 = o.25) i
ana tUtte. (t = 0.33) (X is underlined). A logarithmic plot

J*

of the resulting ZN** versus the true nuclear charge Z for
these four compounds, plus five Me4X, and CH2pOH, and methane
is shown in thä'attached figure. fhe correlation seems
remarkable. I feel that the correlation tends to support the
idea of'the dominance of the Fermi term. High values of Zt'
for heavy atoms could be due to dipole-dipole gquplilg.y!i:h
Schneide-r and Buckingham fniss. fai. Soc. No. 34, L47 (1962U
sav can be sizeable. Botü dipole-dipole and Fermi terms 9o -
as- (Ztc/n13.

If one assumes the validity of the zi*o plot, one can
compute o(2 from known JXCff values (for coü-dl'ent bonding) . For
inslance, using JpCtt = 2:i cps_ in pMe3 fryftit""ides et. ä1, J.
Am. chem- socl'e{'äoas (19630' w" gei &.2 = 0'05' a reasonable
value since one expects p-U""ti"g. "A1ö for TeMe2 Xlose{2.
Naturforsch t6A, 528 (1961)l gives Jrocr{ = 2O.7 cps. This
yields 4z = F.fa, a quit,e feasonatrlä-üäIue since the C-Te-C
bond. angle is expected to be around 100o -

A fuller account of this will appear shortly in a letter
to J. Chem. PhYs

rf one attempts to compute gl2 values for F from ilpgg one .'r
sets (for CHgtt ) f üuller and Carr, iI. Phys. Chem. 67, LLz (1963U
A2 = d.33, much too high (one expects &2n 0.05). Perhaps the
discrepancy is due to ionic contributions to J.

An extension to J*", wotild be

Jxcv Jxcn
eti
w Jncg

oQ2 totro* V;

k
wn H

5
9{H

9x
3

)
where i{ AE1x

norr\. 1and 
""4 

E 
f

It is worth noting ttrat this-equation
of Schneider and Buckingham [Ioc. citJ

agrees with the statement
that JO is proPortional

to Hf(*f \#
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Dr. B. L.
Page 5.

Shapiro

The only d1!"_r known-of to test this equation are Jpggin CF3CH2BT (= 38.5 cps) fMuller and Carr, ioc. cit]
and Jpggr., in 1cH3)2 Sn(c2raH-) 2 G25L cps) fne.rre" Jnd Wetls,
Can J. Cliem. lL, 2698 (1963)]-. These vatujs yield
*pll3 = 85 r* *3(r;)3 = 35 respecrively. rhe fact rhat
lh: two results are oEf only by a factor of^2 is satisfying,but use of Zfiyp = 4.6 from the plot gives {2 = 0.87 and 0.36respectively. These values are high, rro doubt due to ioniccontributions which we expect to be large because of themultiple fluorines. It would be of interest to test equation2) for some Jxcy where only covalent bonds are present.

one t
ano J
Chem.
Us ing
(re62
Becau
Ebswo
depar
Phys.
failu
and T
may b
would

A final possible extension of the equation is an obviouso-thercase Jxoy (if one wishes to get really wild). Drakeolly tU.S. At. En. Coryn. Report U CRL-10422 (L962) 

-
aritl 58 2o42a (1963) ],si.rä JpsiH = L6.2 cp; in äiH3pH2.

.JHsiU flgl Ebsworth aäd turn"i"]'.r. chem. -erty=. 36,"262e
)f and (zi)xiqn = G.23 we get<2 ='1.5, obvioully incorrect.se of p-bonding in phosphine we expect oA2r o. ilowever,rth and Turner point out that their results for -J,,...:,,t_radicalry fronl the theory_ of Gutowsky et. ar.{;T"c'ft"*.31, 1278 (1958)l upon which equation 1) rests,'"o that there of the extenfion to Jp*i' is not surprising. Ebsworthurner indicate that the äiäörepancy of the tnÄin resurtse due to the contribution of d orbitals of sTliäon. rt

ful fo
appear that an extension to Jypg is likely to be unsuccess-r most Q.

r should rike to point out an apparent discrepancy in theVarian Table of Nuclear properties. rtris occurs for tire sr.,isotopes (all t=L/2) in that the ratio of their quoted NMRfrequencies does not agree with the ratios of the magnetic
moments (p).,,Jn the table the ratio of the frequencles in
10 kg for' snrl5 7snLL7 TsvrLLg is L3.22/L5.77 /L5.ei i--r-iutio0.e34/0.994/L.000) whereas the quoted LL values are
0.9132/0.9949/L.O4O9 (a ratio o.877/o.956/L.0OO). rn my
gaq:I ol JXCg, the JsnCH values are in the ratio A.B7e/b.957/
1.000, in agfeement with the p values.

r hope this retter is not too lengthy. rf it is feel freeto edit out any of the five sections sepaiated by . Wecould then submit the edited portions aL a rater time.

Yours truly,

ceorge W. Smith
Physics Department

GWS/vf
Enclosures



30

20

ro
Z

*

NMR- .982'
7t

-

E8
=^{'= o

N
4

2

I

I IO

o\
\.rr
I
H-{

t

7
roo



;5-l.8

UepartrnenL of Ohernistry
Kobe, Unir.ersily
[obe, Japan

Professor 3. L. Shapiro
,iepart:rrenL cf Chenri,str"y
Illint>is InsLiLure of 'I'echnology
üiricago J-5, Illinois

Jear Professor onaoiro:

irr nee,l of O-nalogen oonri anisotropies, we attempLed to nrake an esbimate

oL'uii.:ir or.lers ol'rnagn:-Ll.le froin Spieseck anl Scfineiderts data.t ,, we take

anisotropy siri-fLs TamLs Lo be ühe devlaLions fro;n Lhe linear relati.cns bet-

ween Lhe proion ciremical- shifbs of alryl-i compounds arrd the elestronegalivi.ly

of X, anJ locale the center of anisotropy at the halogen nucleus, Lhe requireJ

ani-sot,ropies AX are as given in the Table. As can be seen frorn the Table,

Lhe Jiscrepancies in required anisolropy for the o( proton shifts and F prot,on

strifts are con.siderable and the anisolropies seem Lo be üoo large ccrnpareC wiüh

lhe diamailnr:tl"c susceptibilities of halogen negative ions. 'lhe discrepancies

become even more prominent as bhe center of anj.sotropy is moved towards the

m:llpoinf of the C-i bonC. üoe could obtain negabive A/ values consistent,

for lhe o( and F protons by locating the center of anisotröpy near the

caroon atom. However, Lhis may not represenl the acbual situation, since lhen

thr: Jlpole approximalion may break Com particularly for the c( protons.
2

In cont,rast Lo reference 1, *e;Jdy and Goldstein JeCuced negabive for.is

val,res frorn correlations beüween C13-i-i coupling constants an.l proton cnern-ical

shifts. It is felt, however, t,here is some doubt about the sinple correlations

oetween coupling consLants anii chenical shifts.
3

Zürcher pointed oul Lhe use of' Lhe Gans-i'lrowkwa equations in deLerrnining

magnetic anisotropies. According bo this methodrone obtains A/c-rz-t0,g6x tO-6
1r

anl L/nB": +/oo x7g 
6using r.lenbights electron polari-zability lala.
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The above inconsistencies and conflicts deduced from the NlviR data suggesl

that great care should be exercised in estinating rnagnetic anisotropies from

NI,IR spectroscopic data. Generally Nlr[R tends to exagerate the anisotropy

effecls conpareC rith other methods'

Iours sincerelY,

/'1, fril^,
A. Saika

1)
2)
3)
L)

Spieseck and Schneidcr, J. Chem. pity?:, 4:
näaay and Goldstein, J. Chem. Priys.,3öt 27

Zürcher, J. Chem. Phys. fl, 2lüL(+963).
oenbigh, Trans. Fared soil 36, 936(r9l+o)

722(L96L).
36( 1e63) .

'.llABLE. Anisotropy shifts and required halcgen bond anisotropies in
alkYl halides.

fa*s
p.p.m. ^yIo-6cmsnotdl

-0.80
-0.85
-1.01

9LoI
C$yBr
cH,r

cHlcHecl
CH3Cts18r
CH3CH2I

cHlcH4 el

CH,CH,BT

CH.CH^ I
-72

-0. b7

-1.07
-}. LI

-'J. 39

-0.61

.0. BB

13.8
L6,5
23.L

lL. I
20.3
33. b

37.ö
lr,.3
5L.7
59,9
76,3
öö.6

(
(
(
(
(
(

süaggered )
eclipsed )
staggered )
eclipsed )
staggered )
eclipsed )
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UNIVERSITY OF PI'TTSBURGH

PITTSBURGH I3, PENNSYLVANIA

DEPARTMEN; .HEMIsTRY

FebnrarSr 4, 1961+

Dr. AkeeL A. Botbner-By
MeLLoa Institute

Dcar AlceeLl

Irro Bond Phosphonrs-Proton Coupli-Esg ln Pboephonlu! Salte

lrte bave recently etanLned tbe epeetra of a nunber of phosphon:lun
aal.ts Ln coll,aboratLoa hrl,tb Irrring Borovltz of Inhigb lhdverslty La aa
attcnpt to d.lstlnguisb bctueen altenutlve O- and C-phosphoaLun etnroturcg.
Slnoe the knorledge of P-C-E coupllng conetarts vould provlde a couvenLent
nethod for lclentffyjrg tbe C-phoephontun etnrctutesr se beve obtaLncd tbe
cpcotra of a aunber of rcprcsentattye phoephonLun salts ln ubj.ch uaequlvocal
asaignncatE of, J'_C-E can be nadc.

the epect!'a rcre takcn on ar 4-60 gpectroneter rlth X0#-eahratccl
rolutLons Ln dcutcreüed cblorofom; $ltl ras used ae an Lntemr.l referenoo.
Ttre coupl.i.ng conetants rpre obteLned fron tbc JO o.p.B. 6ucep rLdth.

ttft rJ+

Rr
Cbenical Shtft

(t scalc) {p-6-*19&,&.1
14.L

Lr.4

r5.5

14.?

tt.5
L4.'

l4.o

Lt.9

15.4

L2.7

-Ä-
c6E5

n-C48,

4.72

4.86

4.27

4.26

4.58

4.2,

6.75

5.6
6.14

c\c6g,5

cHrc5II4ocuS-p

cu2c6E4coocEr-p

cEac5E4Cl-r

cEzcooE

c%cooc2H5

c%coocEzc6E5

'8,
cE2c6E5

cHzc0oE

tRecorded Ln D^O.L
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Oaly tbrce salts of tboee exanLncd bave srbos Jp-C-g valuee el'g:
nlfl.cantly ouidA" the relattvely larrou ralgc cltcd '-v-- aboYc' A

{*;ft!'ata*) value of 6.0 o.p.s. (fn IUSO-a5) is obsefvedl for:

[ 0lccurcu, ) 
iPcEaN 

( crc ) crrJ +

cyalic phosphoalua galte proYlded by L. D: luia of Drke unl.versltyt
äio"" äf 'cä. 1O c.p.t. have bcen oLeer"ed for oonplfng vltb t*lag
ncthYleaee' oÄ- A,tc( s .r,aHr .-1cAsmn

c;, '"r,4 i.t(?-" *

In tro
JP-c-E

Jp-c-u (nethYlene) 10.5
(net\yI) L4.,
(benzyl) t6.8

gc are cqpently extendlng thLs ralge of $bosphoaltrn aalts asd

hope to grbll'eb our reenrlto La the near firture'

SLncerelYt

1tU*1
ClaLbourae E. Grl'ffLn

CTTU

ltyra Gor.don

lo.t
t 4.4

L6.5
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The Ind.irect Observation of Nl4R Spectra

(n. g. I'lhipple, Union Carbide Research Laboratories)

Double resonance techniques can be used to obtain the information

available in a region of an NMR spectrum whose direct observation is impractical,
'l Do

e.g.: th" Xer29 spectra of xenon fluorid-es.I Ttre simple d-escri-ption of the

splittings vhich was given in that work, while sufficient for the purpose at

hand-, applies only to frequency swept experiments and ignores second-ary

complications due to d-ifferent effective sweep rates2 and general Overhauser

effects .1

A fiel-d- sl/eep experiment r^rhich passes simultaneously through the

frequencies of two connected, nond-egenerate transitions is described by the

cond-ition O = kA or 0t = kAr d.epend-ing on whether the energy levels are in

theA - oorA = 2arrangementsl (t<. =lt, lnri). 
TheBohr cond-ition is

satisfied r,ihen

L{J- = ü)2rs n"r/a4E(E:t)

forÄ=0:or

*2 h / 2 tklk+r)TSI 'V

+

l
rs

for A = 2. The ratio of the splittings is hence

the intensities of the components are proportional to
{lt, . vrll lv, - ,rl\'/'' and.

r, = :-lz(r j-l

L = rf 2(L. #l

(n = o)

(n = a).

In ad-d-ition, a poputation enhancement is generally associated- vith the A = 2

arrangement and a dimunition with the A = O arrangement. The d.etails can

I
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become quite complicated, but a simple estimate of the population factor made

by assu:ning independent relaxation and- cornplete saturation of the tickled- line

is (rtlaxl-tl.
The liniting behavj-or for yt t Ya red.uces to the simple argwnent we

applied. to the xenon fluorides, but r'rith k = -1.18 ttrey are a rather poor

approximation of this case. Another case of general interest is the homo-

nuclear.field- sweep with k = 1; here one can satisfy the Bohr condition only

for the A = 2 arrangement, and the intensities of the components are about

equal to that of the unsplit line. Cases with k ( I are of litt1e practical

importance.

To illustrate something in betveen, the low-field. FI9 J-inu (normalized-

intensity = L2) in PF, vapor is shown below with simultaneous irradiation of

the seeond lowest frequency line in tne PII spectrum. One of the ort"" F19

quartet transitions is unaffected, and. one is sptit according to A = O' The

inner quartet and two degenerate doublet transitions are all split accord-ing

to A = 2 with k = 2.J2\, we therefore expect a quintet with a splitting ratio

of t.)B and. intensity ratio ot (lle x 0.161)t(l * o.5BB)z1zI.f6LrzL.045. In-

clud-ing the population factors estimated as above, the intensities become

0.86:4 .z9z j:\.29|o.86 .

FF, J,'/./ {a,.e7/
4: s6.flöt6oq.a

//L = z/. 2 Y///€ n',

I

2

1

T. H. Bronn, E. B. WhiPPle,

(tg6t).

R. Freeman and W. A' Anderson, J' Chen' Phys

R. Kaiser, J. Chem. Phys ' fl, e\S> Gg6l)'

and. P. H. Verd.ier, J. Chem' Phys' 19, 1029

-2-

3T , 2057 G962).
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THE UNIVERSITY OF LIVERPOOL

DEPARTMENT OF ORCANIC CHEIV,IISTRY

I:ROM PROFESSOR A. R. BATTEII,SBY THE ROBERT ROBINSON LABORATORIES,
OXFORD STREET,

LIVERPOOL 7.
'II:t I PHONEi ROyAL 6012

Assoc. Prof . }J.L. Slralli ro,
I)epartnent of Cheni stry,
Illinois fnstitute of Teclrnology,
'l'eelrnology Center,
Chi cago 1tj ,

IItinois.

3rd Fehruary , l.'-.;tt4

Dear Dr. Shapiro,

Ilere is m;, first sutrscription to I.I.T.N.lI.ft.N.
Äs part of an investigation into the Proton Resonance

Spectra of. some proline derivatlves in strong acid and al-iialinesolutions,' we measured a number of proposed internal reference
compounds for aqueous solutions in neutral, acid (3 N Dcl) andalxaline (3 N NaoD) solutiorrs. our results, expressed on the't t scale proposed by Tiers (unlloN rd, r) are snown in thel'able, together with the results of rlErs in neutral and J/,sulptruric acid solutions, shown in brackets. rt can ire seenthat tlie two sets of results f or tire neutral solutions anrj ilrosefor the alkaline solutions are all in excellent agreement (our
experimentar error is 'ca. *_ .005 p.p.m.). iiowever, the acid t I

vaLues do vary. we find-a constant difference between the yt
values in Dr0 and DCr (except for dimeilryrsurplioxide whichprotonates jn acid solution and therefore is not a satisfactoryinternal reference), shown in column 4. Our explanaticn of thisconstant difference is that the DSS exists as the undlssociatedacid in these strongly acid solutions (ptC* of rnethane sulphonieacid is ca. O) and thus the cnemical shift of the nethyl peaxs
cl,ianges b)' 0.030 p.p.m. compared to the sodium sart. rn srrpportof this r Do further change rras observed in 5 N acid. Tl:us oüiconclusions are that any of the above compounds (except dimethl,I-
sulpi;oxide) _are satisfactory reference compounds in aäio anrl ail,alinesolutions, (although there is --.2 douht aboüt the use of tert-butanolwith aromatic sorutes'), and that if ilre tt scale is to lie used,for accurate comparisons of chemical shifts in strong acicl andneutral solutions, one atlrls o.o3o to the acicl values.

/ cont.
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changing the subject, I was interested in Dr. Manatttg
letter (t"tgLLöN, 63, LZ) äs ve have also had some troubles due to
the A-6O tenpeiafire probe not being positioned correctly in the.
magnet gap. - (fn our case the field was too dished to be corrected
by"the äuivatuie potentioneter) . We checked the honogeniety_ of
the control sanplä ty first naxinising the honogeniety controls ir
the normal n.nnär (oL aO.fUSf) and then interchanging leads JzOg and
JgOg and observing'the contrbl sample signal diröctfy (on OPERATE)

without changing the honogeniety control settings.

. Wtrilst on the topic of the A,-6O temperature probe, we find
that the magnet (o" sonettring) goes over cycled on cooling and under
cycled on häating - so nuch io itrat if the curvature potentiometer
isntt in the nidäle of its range at room temperature it is ]"iable
to go off its range at either high or low tenperatures. AIso, W€

woulO lilce to go to nuch lower tenperatures than ttre guaranüeed
-tlOoC, I would be interested to i<now how many IIELLON readers have
run the A-6O probe at -9OoC without damage.

With best wlshes

Yours sincerelY,

R. J. Abraham.

R.J. Abraham and W.A. Thomas, J.Chem. Soc, ( subnitted)

Jones, I{atritsky and S}reppard, .J-, 257b, 19ti2.

ry

1

2



65-26

Table l.

Proton Chenical Shifts ({t) of Reference Compounds

in Acid, Neutral and Alkaline Solutions

Sample Acid Neutral Alkaline t, (t)zO) - tt (pCf )

DSS 2

Tert.hutarrol

Acetonitrile
Ace tone

llimethr.IsuIphoxide
+

Irlen N Br

Di oxan

10. o00

8. 735

7.911( 7.934)

7.760

7 .188

6.795(e.ZgA)

6.238(O.Z+9

IO.000

8.769

7,941(7.94d)

7 .784(t .ttz)
7.29O(r.eOri)

ö,822( 0. gZ+)

tj.25'l(r;.Zft)

lo. 000

8.763

_1

-1

7.281

0.825

6.253

o.000

o.034

0. o30

o.o24

o. 102

o.a27

0. o25

I
Exchanges in altraline solution.

Soclium 3-trimethylsi lyJ plopanesulphonate.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FOOD AND DRUG ADMINISTRATION

wAsHINGTON , D.C. 20204

January 31, L964

Assoc. Prof. B. L. ShaPiro
Dgpartment of Chemistry
lllinois Institute of TechnologY
Technology Center
Chicago 16, Illinois

Dear Barry

Let me rePort, on the 60 mc spectrum of 1-rnethyL-1-cyano-3-isopropyL
idenecyctäb.rtate. The proton spins may be desertbed as an ApB&Xs
system or, if t,ransannular coupling is negl-ected, as an (AB)dl"xu
system.

In band 4, xs (methyl,) gives a slngle peak and I[ (isopropy-11dene)

a quintef-wiitr tt" irigit"st-field component merged with the X3 peak'
in'bana B the four peäks of the (AB)z pattern_(ring protons) are
split irlto septuplets, of sorts, by 1q. The fact that the bands

are not exactly synmetrlcal nay be, e".g., due to second-order effects,
transannular coupling with the rlng Protons, and to J* and JU" not
being egual.

At any rate, rough parmeters for thls molecule are:

"A rB TM rx
6.93 7.37 8.40 8.45 PPm

Jas J(ot)n

| 15.5 ( I 2.0 lcps

Tire features of potentlal interest in this sPectrum are the following.

1. There ls no appreciable coupllng between methyl and ring
protons.

2. There is a sizable coupling of about 2 cps between the iso-
propylidene and the ring protons. trrle have observed chls kind
of iä"g-range coupLing in a nunber of slmllar molecules.

3. A geminal coupllng constant is obtained for Protons bonded

diiectly to rto*s-of a four-uembered ring. Its magnitude is

"o*p.""Lle 
to those observed earLier in iour-menbered rtngsr

and falLs ln the range predletedz fot geninal protons with
one adJacent '$ -bond. In view of several as yet unknown

aspects of four-membered rlngs, such as geometry and type of
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bonding, this latter fact nay be fortuitoug.

I{e are lndebced to Dr. H. N. crlpps of Dupont company for samplesof the above-mentioned and simil"ar compounds.

Best wishes for continued success with the NMR Newsletter at, your
and lts new location.

Sincerely yours,

u \,\Jhi
Ernest Lustlg, Chenlst

/,/"-- €" >,/rr,r.')'
Thomas E. Norrls, Chemlst

Divislon of Food
Bureau of BtoLogical and physical Sciences

Enclosure

REFERENCES

(1) see e.g.r H:s. Gutowsky, M. Karplus and D.M. Grant, J. chem. phys.
!!, 1278 (1959); J.K, I,Illlianrs, D.W. Wlley and B.C. tfcCuslck,
J. ArD. Chem. Soc. 94r 22LO (L962); E. Lustig, J. Chem. phys.
3l, 2527 (f 962); K.L. Senrls and J.D. Roberts, J. phys. Chen.gI, 288s (te63).

(2) M. Barf leld and D.M. Grant, J. Am. chen. soc. !I.p 1999 (1963).
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DuouesNe UxrvEnsttY

PITTSBURGH I9, PA.

February 6, 1964

Dr. Bernard L. Shaplr
Department of Chemlst
Illlnols fnstltute of
Technology Senter
Chtcago L6, Illtnots

Technology

0n Blndlns Slte of i\-methylacetamlde.

Dear Dr. Shaplro:

Thank you for your letter of January pe, addressed toDr. Norman C. Ll, mentlonlng that lt ls tlme for a contrlbutlonto iriELLONyÄ. slnce Dr. Ll le on hls way to Formosa to be avlsltlng Professor at i'üatlonal Tslng Hua untverslty for the
sprlng semester, he has asked ne to wrlte you.

In order to determlne whether the coordlnatlon slte 1n
N*methylacetamide (niue1 1s the carbonyl oxygen or the nltrogen,
we have studled, the change ln pr"oton spectra of solutions of Ntqe
on addt4g metal lons. The prlnclple 1s that tf the stte ls the
ggrollrl-oxygen, then the effect of metal would be greater onthe cHj0o rather than on the N-cHn. Relattve to beizene as
externäl r'eference, solutlons oI 6.75 lül litqA In 99.8% D2O at room
temperature exhlblt a HDo slgnal at l.EE ppmr and two ätgnars
at' 3.85 and 4.58 pprn all upfield from benääne. These are
ascrlbed to N-CHj and CHSCO protons, respectlvely. D20 was usedai solvent to red,uce the-obscurlng resonance of H20. -However,
exchange of the _labile Nli proton ln Nl{A wlth solvänt and the Ii20present Ln 99.8% deuterlum oxlde, lntroduce sufflglent proton"'
to, glve a FIDO resonilnce. rn the presence of 1o"j li ytnso  , the
HDOltne ls broadened. to the extent that lt becomes unobservable,
whlle^lh" slgne,ls at'1.85 and 4.58 ppm are broadened by about LT
and 22%, respectlvely.

For the purpose of d,emonstretlng a gneater effect of netallon on the proton spectra of NMr r^re carrled out expertnents
uslng nethanol as solvent at -1,0o. Tetramethylsllaäe (tMs) was
used as lnternal reference and slgnals are downfleld fron lt.Ftq. 1 91rd 2 show the results obtatned, the stgnals at, [e-!.gzand -At7O ppü are ascntbed to the Cf{jCO anO N-CHj pr"otons,
respecttvely. rt 1g seen that the p'resenoe of a'pärqnagnätlonetal ton exertg- u greated broadenlng effect on tüe ä=,4,9p ppu
slgnal. than on the4.7o ppm s1gna1. - The preeence oi ttre
dlamagnetlc z"Lnc lon causes the -1.92 ppn ilgnal. to nove downfleLdto a greater extent than the - Z.TO ppn ilgnal. The effects ofparanagnetlc and dlamagnetlc rnetal lons therefore 'ootnt to

o
ry
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conelutlon that the carbonyl oxygen'- rather than the nltro89n'
ln N!{A ls the coordlnatl0n-elte-{o theee netal 10ns. Thls ls
the flret "*p""iränt"f 

evldence of the blndlng glte ln NMA

toward Cu(II)'and zlnc long'

, Dr. Lt hae askeÖ me to send you hls best wlshee for your
new posltlon at rr'' 

,lncerery yourg'

,-J**o- h'ot D"-7
5un64ttao Wang U
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DO\,V CHEMICAL OF CANADA, LIMITED
SARNIA, ONTARIO

F'ebruary 12, 1964

Recently we have lnvestigated some lnteresting complexes of
dlmethylformamide with Lew:.s aclds and would like to submit our results.

several complexes of the type D.M.F.:Nff* and z D.M.F.:}ff.^ have
been prepared 1n a solution of Z-nitropropane. flheir N.M.R. specflra were
recorded on an A-60 spectrometer at roöm Lemperature. The chemical shiftsof the methyl protons (C and D) were measured relative to the second bandof the nitropropane septuplet (E) (see Fig. 1 for D.M.F.:BFs). shifts
were determined on the 100 cycle sweep width except in the few cases
where the shift was greater than 100 c.p.s. and then measurement was onthe 25O cycle sweep width. The aldehyde shifts (f') were measured rela-
tive to tetramethyl sltane (a). (See Table I).

The spectra obtained support co-ordination on the carbonyl oxygenrather than on bhe nitrogen atom. Co-ordination on the nitrogen woul_d
destroy the conjugated structure of dimethylformamide and the methyl pro-
tons wculd then become equlvalent (l). Relative strengths of the i,ewisacids may be assigned from the shifts of the methyl groups. A comparison
of this order with Lhat obtained for Lewis aeids by cook (z) by r.n.
methods shows general agreement.

A complete report on this subject w111 be published l-ater.

Assoc. Prof . B.L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago 16, f l-linoi-s

Dear Dr. Shapiro:

Reference s :

1. G. Fraenkel and C. Niemann,
2. D. Cook, Can.J.Chem. 41, 522

/",

N.M.R. of N,N-Dlmethylf ormamide
Lewls Acld Adducts

Proc.Nat.Acad.Sci., U.S.A. 44, 688 (rgf8).
(tg6z) .

S

u
,vtu" fi/fuy'u
. Mclntyr6S

EXECUTIVE OFFICESI SARNIA . SALES OFFICES: VANCOUVER, CALGARYI wINNIPEG, ToRoNToI MoNTREALI sAINT JoHN ' CABLE ADDREssj I.oowcAN
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TABLE I

PROTON SHIETS 0F D.M.F. LEI^IIS ACID COMPLEXES

IN 2 -NITROPROPANE

dse ) Trans Methyla'b) AldehydeclComplex

D.M.F.
ZICL2.2D.14. F.

Sr,rI+ .2D.M. F.

InCIs . lD.M. F.

ZnCI2.lD.M.F.
ZrBra.2D.M. F.

Bicl-s . lD.M.F.
TiCl+ .2D.M. F.

SnC14 .2D.M. F.

SrrBra .2D.M. F.

BFs .lD.M.F.
TiCt+.lD.M.F.
PFs.1D.M.F,
AlC13 . rD .M . F.

AsFs . lD.M. F.

sbFs.]D.M.F.
Bcls . 1D.M. F.

sbcls . ID .M. F .

a)
b)
c)

Cis Methyl

102

9r
Bg

Br
B5

B4

Bz

7B
öa

ÖU

BO

TB

T5
74

T4

T2

7o
68

68

9\
vz
7A
IJ

((

T5

l-)

6g

6g

o9

6B

)r4
487

4Bt
)gl

-4Bg

501
507

518

500

502
4Br

5L2

502
4gl
507

505
5Ob

5L9

6B

ot
64

64

6o

OU

)l

F\h

Shifts in c.p.s. upfield from second peak in nltropropane septuplet'

Cis or trans with respect to aldehyde proton'

Shifts in c.p.s. from tetramethyl s1lane'

Contribution No.- 116
ExploratorY Research LaboratorY
Oow Cnemicäf of Canada, Limited
Sarnia, Ontarlo, Canada
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ROHM & HAAS COMPANY

REDSTONE ARSENAL RESEÄRCH DIVISION

HUNTSVILLE, ALABAMA 35807

February 12, 1964

Professor B. L. ShaPiro
Departrnent of ChernistrY
lllinois Institute of TechnologY
TechnologY Center
Chicago, Illinois 60616

Dear Professor ShaPiro:

I arn sorry that I nearly let rny subscription lapse'

We have found' MELLO-NMR very usefuf in our work and

expect to find' IITNMRN just as useful' We hope the following

bit of inforrnation is of enough interest to get us back in your

good graces.

We are still working with tetrafluorohydrazine' As

you rnay recall the F19 nuclear rnagnetic resonance spectrurn

of N2Fa was rePorte'dr to consist of a single broad unresolved

band at a field of approxirnately -55' 60' Recently it has been

"fro*rr, 
that when Nri-* is dissolved. in perfluoto-2,3-dirnethylhexane

at roorn ternperato"" ä triplet n' rn' r' speclrurn is observed in

which the N14-Fr9 coupling constant i5 'r'117 cps'

We now would like to report on the F19 n' *ö"' "q"-:t""1*
of N2Fa in solution in NF3 at low iemperatures (-t80" to -155-C. )'

At tiese low ternperatures rotation around the N-N bond apPears

to be hindered to the extent that a f.airly cornplex spectrurn appears'

It appears to consist of a singlet superirnposed on a quartet (Fig' I )'

while it is difficult to show it in an illustration, there is evidence

thatthespectraareevenrnorecornplexthanthis.Wehopetocarry
outarnore.detailedstudyofthisphenornenausingdoubleresonance
techniques.

CHEMICALS FOR INDUSTRY
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Professor B. L. Shapiro -z- February 11, L964

We would like to acknowledge early conversations on this rnatter
with Dr. S. Frank.

Sincerely yours,

B
Charles B. Colburn

6"dlrurt
Frederic A. J ontu
ta"olyr. {^n.y

Enclosures: 1

I C. B. Golburn in Advances in Fluorine Chemistrye Vol. 3

Butterworths (Washington) 1963 p. 96.
z Raymond Ettinger and Charles B. Colburn, Inorganic Chernistry
4 1311 (19631.
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THE ROCKEFELLER INSTITUTE
A Graduate Uniuersity and ResearchCenter

NEW YORK 21, NEW YORK

February 11, L964

Dr. B. L. Shapiro
Illinois InsEiEuue of Tecirnology
Chicago 16, Illinois

Dear Barry:

BesE of luck on your new job, or should I say we1-
come Eo academia, whaEever you decide the nerrr name of
this newsleEEer should be.r

I just wanEed Co reporE Ehe inEerpreLaEion of some
experimenEal daCa Ehat I have been waiting a couple of
years for. The data are Ehe chemical shift differences
becween axial and equaEorial fluorine aEoms in mono- and
gem-di-fluorinated cyclohexanes. Bovpy and colleagues
have shown r;.'. - .To., s 2o.5 x 10-o in fluorocyclo-
hexane while Rölierts aiä colleagues have shown täx - ,.i'eo

- 14.5 x 10-6 in 1,1-difl,rorocy-Lohexane. The datä of
Thornas et al. and Tiers Uhich give ,:iäx - räo r -21 x 10-
for CHF-in-fru1Ei-f luorinated (- ,,* , 1'; . [äsitioää) cycLo-
hexanes and {ax - ffeq = -18. 2 x 10-o for CF2 in per-
fluorocyclohexane. I'Ihen these resuLEs are combined2fol-
lowing my ideas of intramolecular electric fields E€+t*
a value for Ehe difference in the dipole moments of CH
and CF,honds Eaken from CH3F rrdrh (arbitrarily assuming
fl = C)r't,hen gives ... i ^/f'crl - 1.0D, o.9D F i"1*t"'

i1a"i = o'8D, ü'9D Fi 
,'n''r'u*

b

,.t 
". 

t it ""
d

for Ehe determinatlons. One obüains also
for Ehe linear electric fieLd effect,

kE the consEanL

kE = 2.5 x l0-LJesu (cr);1.95 x l0-10esu (cFe).

NoEe lhat it is considerably differenr for Lhe two bonds.
IE is aLso positive whereas a slmple-minded calculauion
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based on Ehe expression of Karplus and Das gives Ehe same

rnagniCude buE oi opposite sign. The s,ign agrees with
ChäC determined by Bernstein et al. for CF4 but is con-
siderably larger in magniEude. The above procedure con-
tains numerous simplifications, mosE of whicn seem tea-
sonable Ehere ii no effect, presenEly undersEood of
sufficient magnitude !o accounc for these shifts oEher

Ehan Ehe eleciric field effect, whicir gives an unexPeccedly
Large value of ir,{""j An interact,ion sEronger than the
Van der lJaals inuäräätion beEween fluorrnes could affecE
Ehe interpretaLion of Ehe perfluoro- data (Che Van cier

$aa1s effect aL $tors! would change these by 2-3ppm) but'

tn"t" seems Eo be littte EhaE could affecL Ehe mono- and

di-fluoro-derivaEives. This confirms what I argued in
an'rerraEa and further comments" in JCP EhaE even in hy-
drogen-containg molecules the electric field shifE is

2 -- Dr. ShaPiro

very significanE.

I also wanE to Ehank Ehose readers for the comments

evinced by my "sounding off'r in a recenE MeIIoNMR' even

Ehough f lravä been lax aboug responding Co Ehem.

Yours sincerelY,

i
,l ,.

fu.
I

f'emy

af,,

I
Je I. Musher

JI}l/ sm
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)Nrtu,t .lt'tul0 ltl0 * ll'lf0il
,,r.ltr)Nj - iSRhLl. rNSTtt UTt Ot: TECHNOL.OC;y

i'r'D'f: ilP!nDil
DEPARTIVENT OF CHEMISIRY

10 February, 1964

Professor B.L. Shapiro
Deparlment of Chenistry
Ill.inois fnstitute of Technology
Technology Center
Chicago 16, ItI.
u.s.A.

Dear Professor Shapiro:

Enclosed please find our contrlbutlon to ffTNMRN,
(excellent nane l).

Helix tions
Coct4

| än,
3 Ckr
1l-t-w- CO ft

rt is knor,rn, prineipally fron opticar rotaü.on neasurements,

that poly-l-glutanic acid (P*-cA) in aqueous sorutions can be in

either the hellx or the coil form. The trangltlon is induced by

changing the hydrogcn ion eoncentratlon. Below pHrv t thc hclLx iE

predontnant uhercas above it the shape of the norecule is that of

a random coil. Transltlon is very sharp and occurs withtn a few

tenths of a pH unit. We obsenred this transition in the nmr

spectra and thls comunication rcports some of the regults.

Nt{

i' o. B 4ero HAil A. cABl.F ADDRrss : TECHN|ON TEL, . 68tol ;.)0 ll'llD r 0'p1lD ,il9'n 49tO .-i .n
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Becalse of the low scnslüivity of the nmr method we had to

use rather hlgh P-I-GA concentrations - abouü l+O ndre. The P-L-GA

smple had a dcgree of polymerizatj-on of about I20. since the

water and -CH- resonances overlap we lyophyllzed our solutions

ln DrO thus replacing nosü of the exchangeablc hydrogeno with D2O.

the pH was adJusted by adding small quantities of DCI or NaOD and

neasuring the npHrr rriüh a combined glass-calonel electrode. Above

pH 5 ühe -cH- resonancc consists of a rrtrlpletil - naß€ly three

al,nost equispaced distinct, rather sha1.P linee rrith inüensity

rrratlo,r of apprordmately I - 2 - l. The -CH- resonancc is not a

tnrc spin-spin triplet because of the non-equlvalencc of the two
b e(arij€ G l-

protons in the (3) aHZ- group and * the strong coupllng between

the (3) and (4) CHrrs. At pH 5 a sudden change occurs - each of

the ntripletrt coponcnts broadens gilring ühe CH resonance an

appearance of a single broad line. 11re (CHr)2 resonance appearg

throughout, the pH rango studled,(trorn pH I0 to pH {'J) as a

broad nu}ülplet and does not changc nuch in appearance - no

detailed sünrcture is observed. At pH 4.?, sllghtly below the

transition polnt, thc conpound precipitates'

The zudden changc in thc appearancc of the -cH- resonance is

g! duc to bulk viscoslty ohange or to effects associated with ühe

N-D exchangc - both possibitities were checked and elirninated' We

ühuc bcuevc thaü ühe broadening of ühe 4H- resonance is agsocl'ated

rrlth sudden reetrl,ctlon of motion of the -{H- segmenü relative to

itg neLghbours. such a change is to be expected in a randm col'l

to hellx transLtion.

.../j
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Another interesting observatlon is the behaviour of ühe

chernical shift of the -cH- 'rtriplettt. rt was measured reratlve

to tetranethyl annonium and remalns constant down to pH J where

it abnrptly changes. The chenicar shift of the -c{z- resonance,

can not be measured very exactly but seens to change monotonously

wlth pH down to the preclpitation point. contrary to glutanic
P-t-GA

acid, where cHa llnes are sharp, the side chains in fltda seen üo
A

be strongly hlndered in both hellx and coil form.

Yours sincerely,

ß.lter,'4,riE ktut

A. Ipewenstein

t+. GL(h
H. Gilboa

To' / A. Berger (Biophysics Dept.

/\ r_,c,u{ u..Lt,^ H:i#ffi.rnstiüute,
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INsTITUTFURoRGANIscHEcHEMIEDERTEcHNIscHENHocHScHULEBRAUNScHwEIG

PROF. DR. H. H.INHOFFEN
SCHLEINITZSTRASSE
T€lefon 3 06 11 ' APParat 225

Asst. I'rofessor 13.1. ShaPirot
Department of ChemistrYt
Ill-inois fnstitute of Technologyt
Technology Centert
Chicago, Illinois 6O616.

14th. tr'ebruarY t6+

Dear l?rofessor ShaPirot
Thanlt you very much indeed for your

recent letter and- the enclosures concerning the policy of

your News Letter. !,Ie are very pleased. that you are able to

ad.d" the nane of this Instltute to the l{ews letter mailing

list and. hope that the folloi^iing contributi-on on the

red.uction prod.ucts of octaethylporphin vrill serve as our

first subscrlPtion.
t'wo proci.ucts have been obtalned' by

the d-iimid.e red-uction of the gnIV cornplex of octaethyl-
porphinrl. Analyses ind.icateÖ that these compounds were

the d.i- and- tetrab.yd-ro- d-erivatives of the startj-ng ma'teri-al.

The d-ihyd"ro- comporrnÖ r,vas formul-ated- as the chlorin II and't

on the basis of its u.v. spectrumrthe tetrahyd-ro- compound-

was suspected. to be III rather than IV'

Tt

Et Et

t

RC OR--lin- -
\ ,,,
-- ,5n- - -' CR

N

N

110--

Et

(r)

Et

(rr)
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It Et Et

i:üt trt

11

trt

BtlI

H Til.J-rlU

(rrr) (IV)

These structurel assiggrments are supported.
by the aecompanying o.nor. spectrarr.,'hich give us a illrect
j-nclica.tion of the symmetry of our compound"s. The rnolecularr
symmetry is most clea-rIy shol'ur: by a sti-rcly of the respective
methine brid.ge proton signalsrwhich are easily id"entifiabre
eLt lorv field-s.

[he sirnple spectrum of the starting material
I ( R = Ac-) shor.rs it to be a completely symmetrical
moleculerand the tr^ro equal i-ntensity methine proton lines
('V= 1.1> & 0.20 ; area ratio 222) i-n the spectrum of the
d.i-hyrlro- prod.uct äre as expected. for If ( R = Äc-). The

spectrum of th.e tetrahyd"ro- prociuct shol.ls three rlethine
proton signals (t= 2.75 , 2.11 &, 1.9+ ; area ratio 1t?z1)
in agreement r,yith its formulation as fllrrather than the
sinp:le line rvhich r..rould be erpected- if the structure were
IV.

ft is interestine to note the high field.
position of the acetate methyl group in tl:e spectra. of T

(R=Ac- iT=11 .58) and If (R=Ac- 1T= 10,77>. Ä simi-larrexpected.
hig;h fielr1 positlon for the protons of the anionlc res-
i-clue of T is observed. rvhen R=CHTCII2CO- (multiplettr= 11 .4)
and. when R= H.CO- (sharp sing;1et F=7.96) also.

I'lishing you every success at I.T.T.1
Yours sincerely,

H Et

/
4

,lAhtar{a 4ft,4
(H.Parnemann) (

( ; vo')

Sn

N

N

/,t, )ttu//^
(H.H. trffhoffen)

Rh 3 *.l.t"
R, Gr.Foster)
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QUEEN MARY COLLEGE
(UNIVERSITY oF LoNDoN)
MILE END ROAD.E.I
TT,LEPHONE . AD\/ANCE 4A1T

I''lagnetic Resonance Group
Departrnent of Physics

th11rl January 1964.

Dear Dr. Shapiro,
I would like to d.escribe a high temperature accessory for a

Varian DP-60 probe head, hoping that this wi1) qualify this laboratory for
I{ell on Letters.

Previous work d.one on this subJect has been confined. to a
modification of the Varian probe insert (l,Z) rathcr tban a complete redesigning
of the variable temperature aceessory.

is 33ooc and any ffir::äilH ffi"i:"#:TffilT':";"i:';:l; :l:f,:n;""iiiiil=il",,
a riegree. The temperature difference between the site of the receiver coil and
the therrnocouple end, which is a distance of some Jmm, is never greater than
two d.egrees. Asample spinning rnechanism is not incorporated. so that only thc
larger chemical shifts and spin latticc relaxation times can be measured.. Since
many of our samples are enclosed organic liquids, pressures of fifty atmospheres
or more may be developed in the glass sample tube, making spinning very risky
anJrway.

Air, the heat exehanging meclium, is forced, through the system
at 3p.s.i. and passes'through the heater coil three tirnes. A heater power of
Bo wätts is reqiired for a -ample temperature of 330oC. An essential feature is
a clevice for rotating the receiver coil when the sanple is hot to allow optimum
balance of r.f. leakage. A large rad,io frequency field is used. for relaxation
time measurements ("g. by Ad.iabatic Fast Passager3), so this facility is very
neccessary. As the receiver coil is cemented. directly on to the sample tube
(with a high temperature strain gauge cement, Srimor type U529),a nuch improved.
filling factor over the usual high resolution probe is acb.ieved..

Yours sincerely,

Dr. 3. L. Shapiro,
liiel 1 on Insti tute ,
4+00, Fifth Avenue,
PittsburgS 13r
Pennsylvania.

D*"4
C

Daryl

References
'f . Schneid.er,.W.G. rBernsteinrH.J.and Pop1erJ.A., J. Chem. phys. 28, 601, (ß>A)
2. ShooleryrJ..iv. and RobertsrJ.D., Rev. Sci. Instr.,28,61, (lgSt)
l. Powles,J.G., Serichte der Bunsengesellscaft fur physikalische Chemie,

67, 328, (1g63)
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Telephone : Bristol 24161 Ext. 3i I

F. G. A. STONE, Sc.D
Professor of lnorganic Chemirtry

UNIVERSITY CF BRISTOL,
DEPARTMENIT OF INORGAhIiC CHEMISTRY.

THE SCHOOL OF CHEMISTR,Y,

BRISTOL 8,

ENGLAND

fcA,S /Ll+5 L?th February, Ip5\.

Professor Bernard. L. Shapiro,
Departnent of Chenistry,
Illinois Institute of Technology,
Chieago 15,
IILTNOIS,
IJ. S. A.

Dear Barry,

At Bristol ve are continuing our stud.ies on
fluorocarbon d,erivatives of netals and the nev compounds prepared,
present a nr:nber of structural problems.

Of interest to us at the mouent is the additionof alkylnetal carbonyls and hyd.rid.onetal carbonyls to chlorotrifluoro-
ethylene and, other substituted fluoroethyleues. of sone inportance is
the direction of addition across the double bond^s. In sev"ral instances
the isoneric character of the prod.ucts has been established by Fl9 r.*.r.studies. Thus Fig. 1 shows the spectrum of a product obtaineä by John
Wilford from the reaction betneen nethylmanganese pentacarbonyl and. chloro-
trifruoroethylene. chemical shifts and the overaLL appearance of the
spectrun shov that the conplex formed is cH3cF2cFClMn(co)s rather than
CH3CFCICF2I'{n(CO)5. The doublet at ?8.2 p.p.m. muat be due to a single
fl"uorine atom. Moreover, it nust be bond.ed to the carbon aton linkedtiirectly rith the manganese atom, since it is the absorption at lowest
ii"_11 (Pitcher, Buckingham and Stone, l.Eg.F3IF., &- I2l+ (:962)). The
d.oublet splitting represents coupling ;ith a ttuorinlatom on an adjacent
carbon. The absence of further splitting shows that the nethyr group is
not bound. to the same carbon atom. The other resonances, in the form of
arr AB pattern, must be assigned, to a ß-CFz group. They are split into
tvo sets of quartets by the expected. coupling with the adjacent nethyl
group. The pair of quartets centreil at 8I.5 p.p.o. are further split
(f:.0 coprs.) by coupling with the c(-ffuorine atom. Non-equivalence of
the fluorine atoms of the CF2 group occurs because the adjacent carbon
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atom of the CFCIMn(CO)5 group has three different groups bonded' to it
(Pople, Mol.Phys., !, I (1958)).- =-= 

-: The pattern of the absorptions centrecl at 53'1 entl

1I\.8 p.prrr. in Fig. 2 also correspond.s to CF2 groups wittr non-equivalent
fluorine-atoms. ttris spectrrn assisted our vork by ehoring that a ni:sbure
oi iCfcrcF2un(C0)s anct icf2crcfun(co)s gan be obtaine$ from HMn(c0)g arld

CF2:CFC1 bi using-Low olefin coneentrÄtions. Under different reaction

"oiaitiotrs-we 
haä previously obtainetl only one of the possible isoners.

The spectrum (fig-a) tea u" to separate the isoners a,nd characterise
then conpletely. In both isoners the CF2 group is bond.ed' to an s,slrn-

netric carbon alom. The low-fieltl shift of the ba.nds centred at 53.1 p.p.Er
establish that they are due to the CF2 group bound, to the nanrganese at@.

I an inclebted to Mr. A. J. R. Bourn for measuring the
fluorine rlr4.rr spectra. Will you please note ny new addJess.

Yours sincerelY,

FGA.S: scb
Enclosure:
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m.p. 53-54

l-f

cct3F
Stondord

I
78.2

--->

I
93-6

Jn-rp = lBc.p.s.

Jr-qsc,,r; = 249'5 c'P's.
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February 18, L964

Assoc. Prof. B. L. Shapiro
Dept. of Chemistry
Illinois Institute of Technology
Technology Center
Chicago (16), Illinois

Dear Barry:

Congratulations and best wishes for your new job,
and also a hearty vote of thanks for keeping alive your NMR
newsletter in the process As you're well aware, f have
some boat-rocking thoughts about the most appropriate name for
your newsletter, but we can resume that argument later. Mean-
while, on to more pressing matters, such as my subscription
renewal.

f read with interest the work reported by Dr. R.
Freymann (MELLONMR 58, 54) on the NMR of gases under pressure.
In particular, he reported that a pyrex glass tube, 5.0 mm o.d.
and 2.0 mm i. d. , could withstand internal gas pressure of nearly
25O atmospheres (3600 psi) before rupture.

Since NMR Specialties, fnc. of New Kensington, Pä.,
ision glass NMR sample tubes having about these same
(Size A: Precision Semi-Micro NMR Sample Tube; o.d.
i.d. 0.080"; $1.90 each) we have ventured to use

s to retain liquids far above their normal boiling
es. One application has been to make readily usable
teresting but ordinarily inconvenient or inappropriate
or NMR studies; these might include SO2, CO2, NH3r
NO2r PH3: methyl ether, phosgene, ethane, cyanogen,
etc., at room temperature - or more conventional

solvents at quite high temperatures

sells prec
dimensions
O.196" and
these tube
temperatur
certain in
solvents f
CL2t HZS,
acetylene,
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fn conclusion, f guarantee nothing. But if

Inourworkrw€haveneverapproachedthe3O00psi
range of pressures. However, w€ have äxceeded 1000 psi without
mishap - provided that the tüfe is carefully sealed with a

lorctt, thä vicinity of t!" seal then being "flame annealed". to
relieve strains in the glass. caution suggests that.the entire
tube should be annealed overnight in a glass oven prior to
filling and sealing; however, ü. have- on occasion gOtten along
without. doing ;;; äimpfy usiäg the tubes as received. The

lower end of the tubes nust-uä kept in dry-ice (or liquid nitro$en),
of course, auring the sealing opeiation to reduce the internal
pressure of the äontents to iermissibly-low values. (rt liquid
nitrogen is useO, bu*tt. of äondensing liquid oxygen into the
sample I )

one has
interestinga little nerve, this is one very simP

liquids for NMit study, or for solvent
conventional NMR sPectrometers,

le route to some
s in NMR work, etc., using

Sincerely,

A.Juo..n-Lu-

Charles W. l4tiIson III

cI{II4I/jdm
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Q U E EN MARY COLLEGE
( Un-lVUltSlTY OIf LONDON)
MILE END ROAD.E,l
TIiI-}iI'IIONI.. AI)VANCT 4AI1

i ! ih -.'ebr''.ra., y, i961. .

'le have continueLi to finct letters very r'el-eva.nt to our ol'?-n rvor'k -i-n
i'ie]1oirinr. llony Bournrs work on arrlides is jn thasis iorn anl:l riill soon be
apDearinE in tire liter:tture. 'ilork not nentionei ;,reviously concerns
iq-phenyli'ormarnj-de-iil 5, 

,rj-rnethr.f forroa.rrilioe, l,l-ethJ'l-J'orrnaraicie. 'lhe slc€rctrum
oi iV-phenyl.iornarnir:e-r; r? is showrr (CIS e.no fR,,jis ref'r:rs to phen,'l r,rith
respect to the 0=C group). 'ilhe assignrnent is base.i on tj.:'t rrr'..üe by il'rarlie
Kra.beck a^nd Johr) Ljal,.Lescirwieler i'or tlic Nr- nol"ecul-e rthen I \';orkeii rcith them
ort arn.itles, an,: is checkec by the J lil5-ttrs corülrare{r with other r,i) substitutec.L
amid-es (riei-J-onrnr i{o. 76). 5,-:r" + ri,.. sllsls as tire: iso:rer rvith t}re phenyl 0IS
to the carbonyl . In li-'lethyl-foär.i.riiliiie-l;il4 nore than )(t, exists il liris CIS
lor"m (.f(u-Ue) = 0.,; + 0.1 c/s). Thls can be contrasted witl, the cases stucrled
by LaPlanch anri ttogers j-n which tl:e bulkier oi' ihe two a.1ky1 groups on the
nitrogen was 0IS to the icrrnyl proton.

In N-rnethylformamicie-i'{1 5 al-thou.gh rye see lines irr the region expected
for the lsomer vrith ti-re metiryl CIS to the formyl proton, these li-nes have the
wrong structure. \'ie conclude that tliere is tess than J,,' of this i'orm rlesent.
iie clo find for N-ethyliorrnamitie 1'),," ! \; of the rsoner- with the eth;:l CiS to
the folrnyl proton (ci'. i*e'llorrrnr ldo. 61 ). The spectrum of the methylene protons,
because of ovcr1a.p, appears as a quintete coLlapsing to a quartet at 15Co C

vrher, the NH exchanges.

l)roiessor 9.1. 5}l2rriror
Delartrnent of Chemistry,
Illinois Institu*,e ot' lechrolog,y,
Tecluology Cen Lre,
Chice.go, i11. ,

u. i.-.

Dear Ba.myt

lie have looked at our N-H couplings in ani-des anri at values in the
literiLture lor iIH., lll{,.+, pyriciirniura j-on anci pyrrole in the light of s charac-
ters in the N-i{ bdno diJduced from }srovm si;ructules. irie get a I'air correl-ation
except for pyrrole. Shou1ri we suspect

(i) value Ior J (ii) structural <lata - planar mofecuLe; .CiO = iQ;o l .o
(iii) hybrio-Lsation theory to get at lyon structural Cata (az = A.4)
(iv) .t coupIin,,; theory?

Incir',ental1y, we have been deterrecL fron,:JND0R work by tlie fol lowing
quota.tion frorn Rudyaro Kipling:

Oh, tire road to lJn-ttor is bhe ol-clest roacl
anri the craziest road of all!
Straight it ruls to the Witchrs abo,.ie
As it rlia in the üays ol SauL.
Anci nothing has chanrleo of the sorrolr in store
r,'or sucrL as go dovm on the roai: to Jn-J-or!

Yours sincereJ-yt

E.aC.p.*-a-qZe

Edward. ti. Randall
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UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTUFIAL RESEARCH SERVICE

WESTERN UTIL]ZATION RESEARCH ANO OEVELOPMENT DIVISION
8OO BUCHANAN STREET, ALBANY IO, CALTFORNIA

Februa.rry Z\, J]64

AIRMAIL

Professor B. L. Shapiro
Dept. of Chem:istry
lllinols Institute of Technologl
Technolory Center
Chlcago, Illinois 6O6t6

Dear Ba.rry:

I thought some of your read.ers nlght be lnterested. ln the clrcultry
we have d.evelopecl to connect a 1024 CAT to our A-60.

The attached. d.iagram shows the various cLrcults that are requlred.
as well as the lnterconnecting cables. Ground. currentg caused. us
a good. d.ea.l of trouble, and. for that reason we have tried. to be
very explicite in showing cottlnon and shield. coru:ectLons.

since the sweep trntentiometer in the A-50 wouLd. vexy soon fail if
it were used. for ürany overnight experiments, we generate erbernally
an equiva.lent nrlnus one volt ranp by means of a Milrer integra,tor
and. then feed. this voltage to the lead. normarly connected. to the
slid.ewlre. Tlris is one of the three minor ehanges in the 460
circuitry that ls required.. I^Ie deslgned the sweep around. the Dymee
amprifier because its current output is suffj.cient for a1l the A-50
sweep ranges, a-lthough with the single divitllng network of the
ampllfier output only one range (we use !00 cps.) ""nbe accurately
ca-librated.. The sweep is lnitiated. by havlng the a.d.itress overflow
pulse from the CAT (a connector was ad.d.ed. on the front panel) d.ischarge
the integratlng capaeitor vi.a a sensitlve reray. ftre A-5o offset con-
trols are ad.justed. so that the sweep always begins a few cycles above
TNls and. sweeps d.onnfierd.. l.ltren TMS is :reached., the a.d.ilress trigger
level contror has been adJusted. so that the cAT cycre is initiated..
We are now using a sweep time of 2!5 second.s for a 5Lp cps. sseep.
we have had absorutely no trouble with this nrethott of sweeping once
we found. how to corurect and. shleld. the source voltage for the integrator
(top L. H. clrcuit).
vJith the output of the A-,50 connected. as shovn, the cAT converter
wllr not be overloaöed. as long as the slgnal level meter renalns on
sca'ler a^ncl full scale on the A-60 record.er corestrnnd.s to roughly one-
harf the ma:rimtm arlthnetic anarog output voltage. rn ord.er to obtaln
this performance another nulnor change in the A-50 was ma,tle at, tgSoz
as shown at the bottom rlght trancl sid.e of tkre d.lagra,m.
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Five swltches have to be reset in going from accr::rnrlate to read.out
besid.es the firnction switeh on the CAT" Possibly they could. be
combined. in a single muLtj-d"eck assembly, but we experienced so much

trouble at the beglnning with ground. loops that ve preferred to keep
them separate. Switch SI clete:mines whether the amplifier circuitry
performs as an integrator (in count) or as an inverbing amplifler
wlth a galn of rotgfrty thirty in readout and. standby. Ttre A-6O
anplifler is not used. for this purpose because the overa-}} gain of
the amplifier-record.er combination ag nonn9.lly copn9ctett is insuf-
ficlent for readout of the arithmetlc analog voltage. Incid.entally,
the rnanual shorting svitch, 52, across the integratlng capaci.tor is
very useful when the sweep ranp is being adJusted-.

The three-vay switch, Sl, in the "raülp ad.just" circult deter-m:ines the
DC voltage fäa to the input of the a,nplifier: zero volts in "off",
a rnarci.mrur of 3OO uv. for the ra.nrp generator, and. a zeTo offset of up
to IOO ßv. iil read.out (tne na"rcimr,r:o analog voltage is ?O nv. ) TLre

functlon of Sh is obvious.

Ttre routing switch, 55, is used. to feed. the anplifier output to the
s!,reep coils in count, to the record.er, in readout, and. to both these
units in the range-ad.Just position. Record.ing provid.es a convenient
mea.ns of ad"justing the sweep rate a^nd. checking stability and. Iinearity
of the integrator. With improper ground.ing the ranp output will not
hold. up at all levels vhen the source voltage i.s removed.. Tkre no:ma-l
and. fast switches on the A-60 provid.e a very convenient means for
checking the sensitivity of the integrating eircuit to line transients.
We observe no d.eflection vith a O.J volt meter across the output. One

further mea:rs for isolating the integrator is now being used. which
vas omitted. from the d.;iagram: a small isolation transfo:mer at the
AC input to the ampl-ifier. !'le obtain slightly better stabillty against
tra^nsients when it is used..

The only mechanical mod.ifications to the A-60 ls the DPüt toggle, 56,
and the sweep lnput jack whlch we installed. on the rigltt hand. sid-e
of the recorder "o.tui. 

rJith 55 set tn "normal- sweepil antl Sll set on

"A-50 no:ma1-count", the spectrometer is completely d.lscorurected from
the CAT circuitry.

We are now in the process of finishing a modulation sid.eband. unit which
will provid.e a sid.e band. signal to trigger the CAT at any pint in the
spectigm and. then automatically turn-off the modulation. l'le will gl'adty
supply the d.lagram to anyone interested'.

In order to maintain the temperature within the 4-6O eonsole as constant
as possible, we d.isconnected. the blower from the stanclby switch so that
it remains on while the record.er is shut off during the count period"
Ttre switch on the zero control earurot be used. sinee it disconnects the
DC ampllfier from the phase d.etector output.

s,a/^_
R. H.
l^lool-

R. , PrineiPal ChenistELsken, Elect.Eng.
and. l"troh-air Laboratory Wool and. I{rhair Le,boratory
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PROFESSOR DR. F. BOHLMÄNN
ORGÄNISCH-CHEMISCHES INSTITUT
TECITNISCHE UNIVERSITAT BERLIN

l1

L,1 4

1 Berlin 12, den LL'2'64
Straße dee l?.Juni Nr.115
Fernrufr 32 Sl BL / 252

Dr. L, Shapiro
IIelIon Institue

4.400 Fifth Avenue
Pittburgh lli PA

De:rr Dr. Shairiro,

I think it is time to send a contribution from our
Institute" We have done a lot of work in structure determination of ntrtural
occuring acetylenic compounds, It turns out that we need only 2 - 5 ng"
As an example which rnay be of interest to the readers I whish to represent
thc data for the two cis-trans isomeric thioethers I and II :

G- bD ,Helf
l:-

l+F -h
t'
c, - L = c'- c

ll
'11

B
'21 {.;;f<_+

tr ,\;i.h,,
;

\o
C".z

]"ra,*:
14 t+

11

Ec'r4

I'or the elucidation of the structures double resonance was very helpful'
0n irridation of (4).,-ö., (ZS C/S) on the signals of III at 3164 and 3r52
the octett aL 4r88 öolläpses to a doublett and the opposit irridation
gives a doubleti and a singlett at 3rti4 and 3r52. The irridation of Qr-6,
(tZO C/S) on the signals at 2189 gives a quartett a.L 4188 and the oppo^sit
irridation gives a sinple doublett at 2r89, which clearly de'nonstrates the
presence of an AilX-system in which X is coullLed rvith a further proton,
Together rvith other results the only possible structures are I and II for
the isomers, It is perhaps of interest thtrt the resolution of the olefinic
signals of II ( a ll,Zf (t) and 3r72 (t) were only possible at high dilution
( o,z 2L ),

Sincerely yours,
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