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THE SQUIBB INSTITUTE

FOR MEDICAL RESEARCH

N EW B RUNSWICK , N.J.

May 2, 1963

Dro B. L. Shapiro

Mellon Institute

L4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Doctor Shapiro:

When a sample dissolved in chloroform is shaken with deu-
terium oxide, exchange of the amide proton occurs very slowly.
In the presence of a base, such as triethylamine, the exchange
occurs rapidly and quantitatively.

The sample is dissolved in 0.4 ml. deuterochloroform con-
taining tetramethylsilane and the spectrum taken. The tube is
removed, and 50 microliters of deuterium oxide and 5 microliters
of triethylamine is added. The mixture is shaken several times
and the tube is replaced in the probe.

The lower curve shows the chloroform spectrum of protected
glycine while the upper curve shows the spectrum after base ex-
change of the amide proton. The -NH signal (L.LS tau) is absent
in the upper curve and the methylene signal at 5.81 tau origin-
ally a doublet collapses to a singlet on exchange. In the upper
curve, the signals for triethylamine and trace amounts of water

are also seen.

Yours truly,

%I.Mﬂ&.—-

Allen I. Cohen
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MOUNT HOLYOKE COLLEGE
SOUTH HADLEY, MASSACHUSETTS

DEPARTMENT OF CHEMISTRY
CARR LABORATORY

Dr. B.L. Shapiro
Mellor Institute
4400 Fifth Ave.
Pilttsburgh 13, Penna.

May 6, 1963

Lear Barry,

In an extension of work recently revorted (J. Am. Chem. Soc., §%,
516 (1963)) on substituent effects in a saturated system we have anal-
yzed the spectra of the following series of mono-substituted 1,1-41-
chlorocyclopropanes:

c1 c1 R= OAc This system has been studied in hopes of answer-
OCH ing some questions raised in our earlier blcyclo-
H R Br hzptene series as well as shedding some light on
A H the effect of ring strain on coupling conetants.
Hg L COCH This partlcular system was chosen becaus=s 1} 1t

has only three couoling protona, fdcilitating unambiguous analysis of
the spectra, 2) 1t 1s rigild, thus eliminating changes in coupling con-
stants due to changes in dihedral angle and 3) orobably most important,
only one substituent 1s changed in the system, facllitating comparison
of spectra wlthin the seriles.

The data for these compoundsz 1s oresented 1n the Table. It willl
be noted in Fig. 1 that there 1s a roughly linear correlatlon between
couvling constants and electronegativity of the substituent, in con-
trast to the findings of Graham and Rogers (J. Am. Chem. Soc., 84, 2243
1962 ) who concluded from their study of a non-homologous serlee of cyclo-
nroopane comvounds that substituent effects were not imnortant in the
consideration of the proton-vroton couvling constants. Hutton and
Schaefer (Can. J. Chem., 41, (1963)) in a more recent study of coupling
constants 1n the cyclopropane system concluded that substituent effescts
nay be of some lmportance, but agaln they were not exarlning a homologous
series of commounds, and thus could see no clear ccrrelation.

In Fig. 2 we have plotted the iaternal chamlcal shift (in c.p.s. at
60 mc.) 6,~6; and 6y~ , vs. electronegativity. %e are atta loss’to ex-
plain thelarge deviations of some of the vpolnts.

From this worZ we conclude that counling constants and internal chemical
shifts are linear functlons of the electronegativity of the substituent
in the cyclopropane system.

R T.x Iy Iup 6, bz 64 Electronepativity®

OAc 5.4 B.0 =5.1  1.51 1.83 4.29 3.6 S

OCH;® 5.3 8.4 -7.3  1.51 1.66 3.62  3.31 oL P s
Br 6.6 9.4 -8.6  1.59 2.09 3.45  2.76 e e
¢3 8.6 10.5 -7.3 1.74 1.85 2.80 2.75

COCH 6.8 11.0

-€.8 .

1.86 2.02 2,82 2,60
1) As definsd by Cavanaugh and Dalley, J. Chem. Phys.34, 1039 (1961).
2) Data from Grahacz wnd Rogere, J.Am.Chem.Soc., 84, 2243 (1362).

3) Tata from Rellly, Abstracts,4th CCEBAKS, farch 2, 1363.
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MOUNT HOLYOKE COLLEGE
SOUTH HADLEY, MASSACHUSETTS

DEPARTMENT OF CHEMISTRY
CARR LABORATORY

May 8, 1963

Dr. B. L. Shapiro

Mellon Instltute

4400 Fifth Ave.

Pittsburgh 13, Pennsylvania

Dear Barry,

I feel I must take a stand in a little controversy raised in
the last MELLON-M-R, namely the sign of the Jy (gem) counling con-
stent. iMcLauchlan and Bucxingham in #54 reported thls counling as
having a negative sign, however this was guestioned by Baldesch-
wieler and Barfleld as w2ll as Ellewman, Manatt, and Pearce in #55
who would prefer to see a positive sign.

Elsewhere in this issue we have revorted some work on counlings
in 2 cyclooropane system in which it was shown that J..(gem) de=
creases algebraically with increasing alectronegativigﬁ. This has
previously been shown by us to be true for a bicycloheotene system
(J.4m.Chem.Soc., 85, 516 (1963)) ané by Schaefer for some ethylene
compounds (Can.J.Chem. 40, 1 (1962)). Recently we have collected
some data on mono-substituted epoxides and have shown that Jyp(gem)
decresses algebralcally as electronegativity increases. It has
been shown that Jyg(gem) is vositive in sign in the epoxides while
in the systems mentioned above 1% 1s negative for the most vart.

It seems very logiczl to us that 28 one increases the elsctron
withdrawing vower of 2 substituent group on an atom, one would
decrezse the coupling between nuclel also bound to that atom. There-
fore if one would assign to Jyr(gem) a negative sign (as reoorted by
McLzuchlan) then Jyp(gem) would decrease algebraically with incrsasing
electronegativity of X in the CHF2X molecules studied Dby Arison, et
al, (J.Chem.Soc., 1962, 3828), a behavior that would varallel the
benavior in Jyg(gem).

It has been revort2d that Jyg(gem) can have both positive and
negative signs. In MELLON-M-R #EE Rey Freeman demonstrated that
J(013CH3 can also have =ither sign. Undoubtedly the mixup 1n the
Jur(gem) sign has arisen through a comparison of two series of
compounds between which a sign inversion has taken onlace.

Sincerely,

—
/;/5;.
Kenneth L. Williamson
ass't. Prof. of Chemistry

THE UNIVERSITY OF BIRMINGHAM

Department of Chemistry,
TeLerwone: SELLY OAK 1301 EDGBASTON‘
BIRMINGHAM, 15.

9th May 1963.

Dr. B.L. Shapiro,
Mellon Institute,
4400 Fifth Avenue,
Pittsburgh 13, PA.,
U.5.A.

Dear Dr. Shapiro,

Following upon Dr. Anet's recent contribution on cyclo8ctane;
MELLONMR readers may be interested in some observations which HMr. Wyer
and I have been making on its perfluoro analogue. The sample, provided
by Prof. J.C. Tatlow, was examined in solution in CF,Cl at 20,107 Mc/s.
and the Toom temperature spectrum is a single sharp %ine bv 2 c/s. width
at half height) 120 p.p.m. upfield from the solvent signal, which is
some 13 p.p.m. lower than the values for cyclic C_.F and CGF o°
Lowering the temperature produces line broadening”and, ultima%ely,
splitting into a doublet with a separation of only 25.5 c/s., the
coalescence temperature being =509C. There is no indication of F—-F
geminal coupling,but if it is as large as in the other cyclic fluorocarbons
the outer lines of the resulting AB quadruplet would be difficult to
detect under these conditions. We hope to resolve this point by running
at higher frequency when the J/d ratio will be more favourable. In the
meantime we have treated it as an uncoupled system and,from both line-
width and peak separation measurements,estimate the heat of activation
for inversion as 6.6 Kcal/mole. and the entropy of activation(}sﬂas
about —-20 e.u.

We are also investigating the low temperature behaviour of
a selection of highly fluorinated cyclohexanses.

Yours sincerely,

L/Q.Z\J\——-
L.F. Thomas
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Dr. B. L. Shapiro,

Mellon Institute,

4400 Fifth Avenue,
Pittsburgh 13, Pa.

Dear Dr. Shapiro,

Department of Chemistry,
Imperial College,
London, S.W.T.

9th May, 1963.

I expect this will arrive too late after your reminder to prevent

our missing a Newsletter, but perhaps it can get us back on the list.

T was interested to read Holm, Chakravorty and Dudek's letter in the J.A.C.S.
a few weeks ago, demonstrating the existence of discrete spectra for diastereo-
isomeric complexes, since I had also recently come across somethin,
with cobaltous complexes of two amino acids.
is the same as that of [Co(L aspartate),]™;
containing both ligands comes from the complex, [Co(D aspartate. L aspartate)]™;
the relative proportions of the three species in this mixed solution are about
25%, 25% and 50% respectively, assuming all lines areas have the same relation

to proton numbers.
solution woul

they are rather close together;

a plane.

With histidine, the relative proportions in the mixed
seem to be, very roughly, 208
[Co(L Hist),I1% and 60% of [Co(D BEist- L Hist
mized ligand complex is probably because it can have the most symmetrical
structure, with the 4 ¥ atoms in a plane — the imidazole N's being trans to

each other - and above and below the plane a carboxyl group, which probably are
coordinated to the cobalt, but in any case are well out of each other's way.

To do this with 2D or 2L ligands, the imidazole groups have to be cis and then
alternatively the 4 nitrogens need not be in
The differences in the line positions may arise partly because of
differences in the total extent of spread of unpaired electrons from the cobalt,
but also, presumably, because the steric interactions make the chelate rings
have different conformations in the two sorts of isomer, since there does seem
to be some relation between conformation and contact shifts in aliphatic ligands.
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Yours sincerely,

- o

L. Pratt.
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The spectrum of [CO%D aspartate)z]=
the extra line from the solution

O

[

wdl ooy

(upyny ') XT + 0

ool= .
1

#o D K(EWD) o

wid oo+
L

S(omisy )% +.,0)

X
}f (g
(pramdsy Q) xz + 9D

’LHQ

e
> =
$3
2

o

avaliwen syoyoqeo Jo wpads  Pwwwss o104

G-96



THE BRITISH B)AL @LIS@N ﬁEARH ASSOCIATION

REGISTERED OFFICE:

YOUR REF RANDALLS ROAD
LEATHERHEAD, SurRrReY

SURIRER TELEPHONE : LEATHERHEAD 4411
WRL/SA GRAMS : CURASSOC, LEATHERHEAD

Dr. B. L. Shapiro,
Mellon Institute,
L4OO Sth Avenue,
Pittsburgh 13,
Pennsylvania, U.S.A.

11th April, 1963.

Dear Dr. Shapiro,

In connection with a recent NMR study of the hydrogen
distribution in cocls, we hzve continued our investigation of the
broad-line spectra of organic solids. We wish to report the results
of a few measurements on some methyl phenols.

The spectra of these compounds were recorded at liguid air
temperature and the line-zh-pe, expressed as the second moment, was
calculsted from the derivative form of the spectrum. The values found
were as follows:

Compound Second Moment (gauss’)
o-Cresol 10.2 ¥ 0.5
2:3 xylenol 1.2 % 0.3
3:5 xylenol 9.8 T o.2
5:6 xylenol 10.1 ¥ ouy
Pseudocumenol 114 to.6

It is known that the second moment of a2 lurge number of uygtems
of zromstic and of (aromstic + phenolic) protons approximates to 10 gauss .
T™is sume velue has also been found for the second moments of methyl-
substituted aromutic systems provided that the methyl group is in a
position where free rotation is possible, but restriction of rotation
leads to an incréase in the second moment. For example, the second
moment of 1:8 dircthyl naphthalene is 17.5 gauss® znd that of hexamethyl-
benzene is 13.7 2o .

cont.../.:.

In the case of the methyl phenols the second moment of
2:3 xylenol and pseudocumenol are appreciazbly higher than zre to be
expected for an aromatic system contzining freely rotating methyl
groups. However, when the m:thyl groups are not on, adjacent ring
sites only small deviations from a value of 10 bauss -are found. It
appears that the presence of an O group in an adjzcent position on
the ring influences the interaction of the neighbouring methyl croup
to some extent, since the second moment of 2:3 xylenol is 515n1f1cmpt1y
higher than that for o-xylene (9.8 gauss®).

Since the contributions to the second moment from protons in
aromatic groups, freely rotating methyl groups and phenolic grouvs szre
approximately 10 gauss and the lone protons on tertizry aliphatic CH
groups have a similar contrlbutlon, m- thylene protons (cyclohexane
second moment 27.5 gauus ) are the only protons likely to be present in
coals in any slgnlflcant quantity thot posscss e second moment z; preciably
different from 10 gzuss® . This mukes it possible to use the seccnd
moment coals to estimate the fraction of the hydrogen present in the form
of methylene.

If 52 is the second moment of the coal, then the percentage of
the total hydrogen in the form of methylene is given by:

S2 = 10 x q00%
175

Coals, which can usefully be churazcterised by their carbon
contents (expressed on a dry minerzl mottcr free basis), huve second
moments ranging from 18 gaussz for a high-volatile coal of 77% carbon
to 12 gauss® for anthracite of 94% carbon. For this range ef coul
rank the methylene content changes from 46% for the coal of 775 carbon to
115 for the coal of 94 carbon. This is co: sistent with the observed
decrease in the amount of aliphatic structures with increasing carbon
content of the coals as slown by their infra-red spectra.

Yours sincerely,

Judﬂ.aZLaL.ar.

W, R, Ladner.

9-9¢



INDIANA UNIVERSITY

BLOOMINGTON, INDIANA

lay 30, 1963.

Or. 3. L. Shapiro,
uellon Institute,
Lh0oO Fifth Aveme,
Pittsburgh 13, Pa.

Dear Dr. Shapiro:

The proton spectrum of diborane bas been recently obtained using a Varian
model L300B spectrometer opersting at 60 Me. High resolution was cbiained only
by toming on ihe intermal TMS in the samples. Spinning the samples did not
improve the resolution.)

10

The attachad figure shows the proton n.m.r. spectra of 96% B and isctopically
normal diberane. Parts A and C show the complete spectrum for normal and 0B
diborane respectively. Parts B and D show the bridge proton regions expanded.

The bridge orotorsin normal diborane are split into a seven~lined multiplet by
two 11B's (Intemeities should be 1,2,3,L,3,2,1). BEach of these lines is further
split into a quintet by coupling to the four terminal protons (B). This coupling
cannot be seen when one looks at the terminal protors because of the broadness of
the peaks.

10

The bridge proton region in the spectra of B diborane (D) is complicated
bacause the spin of -398 is 3, and because the coupling of 198 to protons is only
1/s that of 21B. Thus the bridge proton region is overlapped and only the gross
features of *0B-H (bridge) and H(bridge)-H(terminal) coupling can be observed,
though proten~-proton cwylinﬁ is clearly in evidence. Coupling through boren
has been previously ocbservedil,2), but this is the first exampls of proton-proton
coupling through boron. Other boren hydrides are presently being examined to see
if proton-proton coupling can be cbserved. The valwes for the spectra are
tabulated in the table.

Chemical Shifts and Coupling Constamts for Diborane.

BEB He-H
‘ FE1:PY BB g
normal s -3.9.% 135 c.p.s. . 40,52 k6.1 c.p.s. ¢ 7-0 c.p.s.
10 ] ¥ L)
96% B 3.9 lb.5 0.y »~15 P

(a) TMS = 0
Sincerely yours,

M,80,7].

Donald F. Gaines,
Riley Schaeffer,
Fred Tebbe.

1) J. N. Shoolery, Disc. Faraday Soc., 19, 215 (1955).
2) R. E. Mesmer and W. L. Jolly, J. Am. Chem. Soc., 8L, 2039 (1962).
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Nuclear Magnetic Resonance Group
THE ROYAL INSTITUTE OF TECHNOLOGY

Stockholm, May 10, 1963.
STOCKHOLM 70
SWEDEN

Cable address: Technology

SFn/BR Dr. B.L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13 Penn.

USaA

Dear Dr. Shapiro:

During the last few months we have, in collaboration with Bo Gestblom,
performed a series of experiments which appear to offer a new possibility
for the energy level assignment in nuclear spin systems. The principle
of the method is to produce a transitory redistribution of the nuclear spin
populations in an energy level system, either through transitory selective
saturation or th'sugh selective population inversion by means of adiabatic
fast passage.

Suppose this has been accomplished through strong irradiation of some
chosen line for a time short compared to the relaxation times. Then if
some part of the NMR spectrum is investigated within a time short compared
to the nuclear relaxation times, lines having an energy level in common with
one of the irradiasted lines will display intensity changes which depend
only on the population changes.

M+2 — P

M*/—I\L-r

M ) s ~ ?
fig.l

For example if a nondegenerate transition (r «» &) is strongly
irradieted the population of the upper level (r) will be enhanced and. that
of the lower level (s) will be reduced in comparison to the undisturbed
(Boltzman) distribution. Then the line corresponding to the transition
geer will be reduced in intensity while the intemsity of the line
corresponding to the transition pe—» r will be enhancéd. Using the
nomenclature of Freeman and Anderson (J .C.P. 37, 2053 (1962)), we may
formulate the general rule that transitions with A =2 will be enhanced
in intensity and transitions with A.= 0 will be reduced. With transitory

selective saturation the population of the irradiated levels r and s
become equal and the intensity chenges will amount to 50 % under optimum
conditions. With population inversion through adiabatic fast passage
the intensity changes will ideally be 100 %. With degenerate transition
frequencies the population changes will be larger; they may however be
deduced in the same simple manner.

In order to accomplish a trensitory selective saturation the steady
magnetic field and thus the energies of the various spin states should
remain constant irn time; the saturating rf.-field should be rapidly turned
on and off immedistely before the relevant part of the spectrum-is investigated
with a wesk rf.-field by means of the frequency sweep method. Then, the
transitorily saturated levels will all aquire the same averge population.

Population inversion by means of adisbatic fast passage can be carried
out with a field sweep method and in this case the strong rf.-field is lefi
on during the time when the magnetic field scans the line(s) to be irradiated
(care must however be taken to turn off this strong rf.-field if some lines,
not to be irradi.ated/ otherwise should be scanned during the time that the
relevarnt part of the spectrum is investigated).

We will illustrate the potentialities of this method with a nice little
example. Let us consider the case of a three-spin system (4 B C) with one
coupling (Jge) experimentally equal to zero (we leave the choice of an upper
1imit to the reader). The schematic first order spectrum for this case is
indicated at the bottom of Fig. 2, and in the upper part of this figure the
energy level arrangements corresponding to equal and opposite signs of the
two observable coupling constants are indicated. As is evident from these
two level arrangements, strong irradiation of the limes A 1 and C 1 will
reduce the intensity of the line B 1, the reduction being independent of the
relative signs of the two couplings. However, if the line B 4 is also irradiated
prior or simultaneously to the lines A 1 and C 1 the reduction of the line B 1
will be more pronounced if the coupling constants carry the same sign but
unchanged if the coupling constants are of opposite sign. In this way we
have shown that the two vicinal coupling constants in the side chain of
cinnamaldehyde carry the same sign.

In conclusion we wish to express our sincere appreciation of your
excellent bulletin and of the bibliography. An, perhaps sometimes overlooked,
advantage of this bibliography is that it prevents works buried in some
obscure European journsl to pass, completely unnoticed by our honourable
American colleges.

%ffﬂﬂ : }%“%— Sve Forecc

. Hoffman Sture Forsén

Yours sincerely
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at  5.79, 5.16, 4.45 and 4.04 ppm respectively. The
triplets arise because each proton is strongly coupled

to its two neighbours on the adjacent carbons with a con-
stant of the same magnitude. In addition, the branches

of triplets b and 4 are each doubled by splitting of

0.5 cps, so that proton b is diagonally opposite proton d.
Therefore the protons corresponding to triplets a, b, ¢, 4
are consecutively around the ring in that order. This
agpignment is confirmed by decoupling experiments, and
direct measurement from an expanded trace gives the coup-
ling constantas below. However we do not feel the analysis
permits a clear distinction between the assignment of sig-
nals to protons as in I or II. If anyone reading this is
confident that the chemical shifts will distinguish I from
11, then T would be glad to hear from them.

Br
Ha He
Hb
Hd
Br 002H
COoH
I
Ja b = 8.7 cps In either case the four main
"
Ja 4= 8.7 cps couplings Ja,b’ Ja,d’ Jb,c and
, .

Iy o = 8.7 cps Jc,d represent two vicinal cis
J »” o 9.2 cps and two vicinal trans couplings
c,d " 7" P yet they all have practicelly
Ib.d ==0.5 cps the same magnitude.

9
Ja,c = 0.0 cps

The stereochemical configurations of the dichlorodiacid

and the dibromodiacid are based on the chemical shifts of -

the ring protons, and on the dipole moments of the cor-
responding anhydrides. It is obvious that the Karplus
equation could not have been used to deduce the stereo-

chemistry from the coupling constants. How much this is
due to puckering of the ring and bond angles by the bulky
substituents, to the state of hybridization of the carbon
atom, or to a fundamental blind spot in the theory, is be-
yond the capacity of practising emplricists like myself

to determine. I propose instead the first Law of Micro—
sociology: "Whereas people are either squares or delin-
quents, cyclobutanes are both".

The compounds studied above are degradation products of
the dihalides formed by chlorination and by bromination of
cyclooctatetraene. The intriguing conclusion is that the
chlorination yields a cis-dichloride and the bromination
a irans-dibromide. A full paper, including photographs of
the spectra and some wild mechanistic speculation is in
press with Tetrahedron. My associate perpetrators are
Vlasios Georgian (Tufts University) and Roy Johnson
(Varian Associates).

Yours sincerely,

A. V. Robertson.
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PROFESSOR DR. F. BOHLMANN Berlin-Charlottenburg 2, den  11.5.83

ORGANISCH-CHEMISCHES INSTITUT StraBe des 17.Juni Nr. 115
TECHNISCHE UNIVERSITAT BERLIN Eerurat: 3251181252
of the Y substituents.
We found that there is a very exact linearity if one selects only close
related compounds. Plotting, for instance, the t-values of the acetylenic
Dr. B. L. Shapiro protons of the carbonyl compounds H-C=C-COX (X = H, Me, OMe, OEt)
4400 Fith Avenue against the 7-values of the methyl groups of the corresponding CH3COX
Pittsburgh 13, Pa. compounds - the latters being taken as a measure of the electronegativity of
USA —C0X3) - one finds all points lying exactly on a straight line (see fig. 1)
according to the following equatation:
Dear Dr. Shapiro
g ‘CEEC"H) = T{—cwy - 2.901 - 16,124 opm
to-day we have two contributions concerning spectra of acetylenic compounds.
Although our English is not the best one we prefer using it, since we
believe many of the participants will understand our bad English better
than our good German. 72-
COOEt
1) On the linear relation between the screening constants in some >
3 COOM
acetylenic compounds and their corresponding methyl derivatives. BN €
Drenthand Loewenstei nl) have plotted the chemical shift &
of the acetylenic protons of compounds Y-C=CH against the shielding
differences of the methyl and methylene groups of the corresponding ethyl 70
compounds Y-CHZCH3. This shielding difference was correlated by
Daileyand Shooler yz) to the elektronegativity of Y, and
therefore Drenthand Loe wenstein took it as a measure
of the I-Effect of the Y substituent.
As shown in that graph of Drenthand Loe wenstein the 68 COMG
linearity between the electronegativity of Y and the screening sonstant of '
the acetylenic proton is not quite good because of the different M-effects
1) Rec. trav. chim. Pays-Bas 81,635 (1962)
2) J. Am. Chem. Sce. 177, 3977(1955)
3) Cavanaugh and Dailey, J. Chem. Phys. 34,1099 (1961) 66
' CHO

7.8 79 8O  Ticy

_f_{gi values see next page!
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X = CH,COX HC=C-COX
H 7.83% 6.58

Me 7.915% 6.83%
OMe 8. 024 7.14

OEt 8.032 7.17

By the way, we found the tT-value of propiol aldehyde given by
Kreevoy, Cha.rma.na.ndVina.rd6 (8.11 ppm) being in
disagreement with the fact that acceptor substituents commonly are
lowering the frequency of acetylenic protons. Since the deviation from the
Hour one (6.53 ppm) is nearly 100 Hz we believe that there will be a mis-
calculation in the work of those authors.

2) On the dependence of the acetylenic proton's shielding on the number
of conjugated carbon-carbon triple bonds.

As shown in tab. 1 the replacement of one triple bond by two or three
ones in aliphatic hydrocarbons with no conjugation with double bonds has
no considerable effect on the shielding of the acetylenic proton.

tab. 1 t-values of acetylenes

CH,-C=CH 8. 20 (CHy),C-C=CH 8.125
CHg-(C=C),H  8.12 (CHg)4C-(C=C),H 8.125
(CHg)4C-(C=C) H 8.07

In contrast, in the phenyl conjugated series (see tab. 2) the shielding of
the acetylenic hydrogen increases by an amount of 0.57 ppm if the number
of triple bonds increases from one to two. Going from two to three there

is a further diamagnetic shift towards higher fields by 0.23 ppm.

4) G.V.D. Tiers, J. Phys. Chem. 62,1151 (1958)

5) taken from H. Conroy in Advances in Organic Chemistry, Vol. II, 265(1360)

§) J. Am. Chem. Soc. 83,1978 (1961)

tab. 2 T-values of phenylconjugated acetylenes

Ph-C=CH 7.125%)
Ph-(C=C),H 7.70
Ph-(C=C),H 7.93

Increasing the number of triple bonds in the phenyl conjugated series, one
can expect a diamagnetic shift caused by the decreasing of the deshielding
effect of the aromatic ring arising from the increasing distance of the
acetylenic hydrogen.

Calculation after John s onand Bo v e ys) yields values for the
deshielding effect of the benzene ring anisotropy (-.0.226; -0.063; -0.026 ppm)
the dj.fferencesofwhich (0.16 and 0.04 ppm, resp.) are considerably lower
than the observed ones (0.57 and 0.23 ppm, resp.), thus indicating thht
the increasing of the hydrogen's distance cannot be the essential origin of
these large diamagnetic shifts we have observed.

This is confirmed further by the fact that there is a similar effect in the
series of compounds in which the triple bond system is conjugated with one
double bond, e. g., butenyne (v = 7.08 ppm)‘gand cyclohexen(1)-y1(1)-
butadiyne (T = 7.70 ppm).
IncontrasttoDrentha.ndLoewensteins) and to Cook and
Danylu kz), we believe there must be assumed some not megligible
interaction between the aromatic ring and the conjugated acetylenic bonds.
Doing this one might expect any parallelism of the screening constant

and the reactivity of the compound in question. For this reason we have
plotted the "first" half-value period of the oxydative coupling reaction of
some phenyl conjugated acetylenic compounds against their T-values (see
the graph on the next page).

1) J. Mol. Spectr. 5,110 (1960)

2) Tetrahedron 19,177 (1963)

3) J. Chem. Phys. 29,1012 (1958)

4) J. Am. Chem. Soc. 83,1979 (1961} ibid., 84,2009 (1962)
5) Rec. trav. chim. Pays-Bas 81,635 (1962)
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This reaction which yields (R-C’—-‘C—)2 from R-C=C-H is carried out in
presence of a large excess of couprous and cupric chloride in acid
solution (ethanolamine hydrochloride in methanol) and is found to be a
second order one.

"First" half value period means that time in which the concentration of
R-C=CH has reached just one half of the value of the standard beginning
concentration.

Although the linearity cwuld be a better one it is shown that there is
any dependence of magnetic screening and reactivity of acetylenic bonds.
This could be interpreted easily in terms of the charge density at the most
external triple bond.

All the spectra were scanned using a Varaian A 60 spectrometer in 1-
molar solution in CC14. Tetramethylsilane was taken as internal
reference. The scanning rate was 0.1 Hz/Sec.

Sincerely yours
7V

P.S. We would enjoy obtaining the former issues as complete as
possible.
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Dr, B.L. Shapiro -2= 14th May, 1963

. ¥ o M
QUEEN MARY COLLEGE 2 ’g:;raethklsggﬁvatives of Group ITT and IV Elements (Dr. Massey

(UNIVERSITY OF LONDON) Dere

MILE END ROAD:-E:1 There are spin-spin effects between protons and the central atoms

TELEPHONE - ADVANCE 4811 evident in the proton spectra of EtaB_, Et41ﬂ"" and EE4A§" (cofs

Department of Chemistr . - :

& o 14th May, 1963 Lancaster and Neglla., Mellonmr, No. 43,119] and in Me B and Lned.&s*.
Dr. B.L. Shapiro, The results areXB''CH,) = 4.0 ¢/s.; B 101;3 = 3.05 Nom, ~0;
Mell Institut
WortT - e NE, - 1.7 (nagotia‘ted with Lancaster and Neglia)s 337501::2( 3575“113.
Pitt;bur el ! Boron~thus resembles fluorine with respect to the relative size of

Pemsylvania, U.S.A. the short— and long~range couplings.

The zppasrance of the proton specirum for Et 4As+ depends upon the
Dear Barry, solvent., Only in solvents of high polarity 'are spin-spin effects
(other then J%ﬂ) evident., In other solvents we conclude that ion-

The research of the N.M.R. group here has blossozlned considerably i!.l pair formatioh allows rapid relaxation of the quadrupolar nucleus.
several widely different area. I shall try to summarise the results briefly. Mr. Chuck has noticed similar effects on spin multiplets in the ethyl—

15 u " . pyridinium salts, as well as ion—pair influences on the chemical shifts
1. P specira of pentafluorophenyl derivatives, C6F5X (Tony Bourn and (c.f, Gideon Fraenkel's work on anilinium salts).

Duncan Gillies) 5

As a result of the synthesis of a number of pentaflucrophenylmetal com— 3. E{H} ond relative sims of Js in i -amides (Tony Bourn)

pounds by Drs. A.G. Massey and F.G.A. Stone and their coworkers and the We have looked at the cases: R2 = R3 = H; I

availability of several fluorosromatic compounds,we have been able to C; o 2 R2 = R 3 = Me; III

make fairly comprehensive “7F n.m.r. studies. C =™ R2 = Me, R3 =H;II

] H/ \‘R L3
The chemical shifts of the ortho-fluorine atoms appear to be influenced Th Lati . " L tud i
by the presence of unoccupied lowlying orbitals in the group X. The o relative signs and magnitudes of the couplings are
work is an exact parallel of the perfluoroalkyl study of Pitcher,

Buckingham and Stone (J. Chem, Phys., 1962, 36, 124). When X is a Inl I It

heavy atom, e.g. in C F I as opposed to C F_Cl, or contains a metal . - -
with lowlying 4 crbltalg, e.g. in C rﬁlﬂn( 07g versus (C F ) Snlfe,, J (¥1) t 16.3 + 15.5 + 15,6 A
the ortho-fluorine resonance is mo\fed to low'field. The eff8ct s ould J (N2) T 86.5 + 1.2 + 1.2 Sad | S g
also be present, of course, in ortho—substituted monofluorocbenzenes, 7 (¥3) T 90.0 = 99.6 11 Hth . N‘{H)
and indeed the presence of an umexplained shift to low field has been + 90. ; : 92, r L. P
recognised (see Pople, Schneider, Bernstein, p.325) although so far not J (12) + 13.4 P+ 0.8 o-of -( b N
adequately cxplained. We are considering the meta and para—shifts in [ . Mo mafs
the light of recent theories of electron demsities (J. Chem. Phys., I (23) * 2‘8* |+ 4.83 o St
1963, 38, 374 and 3B1). T (13) + 1.7 + 1.9 0¥
The J..'s show interesting variations with subs‘tltuent X, and we are [ . ) . .' R Top i Sed A
invesiigating the J,..'s in such moleculas as = . Tel_ltatl"e relative sign <ampPosad & Jip ondd Juy ot
for similar voriations. H F>=4e Sugns  AdnAnagern
There are some intriguing long-range couplings: e.g., between CH, and Ligwr on TRockn B wltabve & ORuc A Rove 8aa Yours sincerely,
ortho F's in (C.F. ) Sulfe,(0.35 o/s.) and C,F.OMe (1.05 s.), and B o o i A T @ B
between the CF, 6208 the P para-fluorine in % FsCFy (1 4 efs.). " T, n_; = Ed Runslptd

* Known to be initiated as 'phufyl', since the C]i‘3 group has been termed the

‘mfyl! group. Ed Randall

EWR/TLC

over/
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Department of Scientific and Industrial Research
NATIONAL PHYSICAL LABORATORY
TepoiNgTON, Middlesex

Telegrams: Physics, Teddington Telephone: TeDdington Lock 3222, ext. 601/199
Basic Physics Division

Please address any reply to
THE DIRECTOR

and quote: AR
Your reference: 15th Eay, 1963

Dear Barry,

The case against wigzles

It occesionally har;ens that the fecsibility of an experiment hinges almost
entirely on the resolving nower of the iIR spectrometer. 3Such was the case in a
recent experiment of ours (described in the note that follows this) and it 1=@ us
to re-cxamine the factors that determine the observed line-width., Throughout the
3z year history of our own DP60 we have usually been able to whittle the lines
dovn to a width of about 0.4 cps (full width at half height) but nct much better,
and one gets the impression thzt other spectrometers tend to exhibit a similar
"hard core® of line width that is wroof against any amount of fiddling with shim
coil controls. It does seem a little bit surprising that this should be simply a
field in _hamogeneity effect,

Let us assume that power broademning by saturation has been avoided, and that
properly decassed solutions of low viscosity have been employed so that the true
natural line-width (1 Tp)=1 is less than the instrumental width.

Radiation damping may rear its ugly head (see Mellon 55, 31) but requires that
the particular line in question be so strong that its absorption is no longer a
negligible fraction of the driving rediofrequency level. When there are mamy lines
in the spectrum, or when dilute solutions are used, broadening by this mechanism
ashould -be negligible.

Field or frequency instability could conceivably give rise to broadened lines,
but a fast acting field-frequency controller should cure this difficulty. Our own
set-up feeds an error signal fram a strong line in the spectrum to the flux stabi-
lizer and at the same time pulls the rf crystal frequency to counteract rapid .
fluctuations.

One possible explanation of this line width 'barrier' is that the slow passage
requirement becames very difficult to fulfill far very sharp lines. The required
condition is that the time taken to sweep through the line should be long campared

/with

Dr. B, L. Shapiro,
sellon Institute,
4400 Fifth Avenue,
Pittsburgh 13,
Pennsylvanie,
U.S.A.

NATIONAL PHYSICAL LABORATORY

with the inverse line width (i.e. halving the line width would require a fourfold
decrease in sweep rate). If this rather stringent condition is not met, then the
broadening of the maturel line may exceed the field in homogeneity broadening.
Jacobachn and Wangsness (Fhys. Rev, 13, 92, 194B) have calculated the line shapes
to be expected for sweep rates comparsble with the inverse line width. One may
deduce that a line 0.2 cps wide would require a sweep rate of the order of 4 cps/
mimite to avoid sppreciable btroadening (and incidentally there is then very little
ringing after the line). This is so slow as to necessitate scme kind of field~-
frequency controller,

Some evidence for this view-point is provided by recording part of the
spectrum of 3-bromotidiophene-2-aldehyde at two different sweep rates. The upper
trace recorded by sweeping the radiofrequency at 12 cps/mimite, the lower trace
at 3 cps/mimute with a compensating fourfold reduction in chart speed, Heseclution
was improved by almost a factor 2, ziving a line-width of<0.2 cps. Tven sharper
lines were obtained at lower sweep rates but then changes in field hamogeneity
with time become appreciable, Fortunately the contimious oscilloscope display of
the error signal used in the control loop allows adjustments to be made to the Y
gradient control while the spectrum is actually being recorded.

Yours sincerely,

Raj Freeman

Ray Freeman,
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Department of Scientific and Industrial Research

NATIONAL PHYSICAL LABORATORY
TeppiNGTON, Middlesex

(Thw case agamst wiggles)

Telegrams: Physics, Teddington Telephone: Tepdington Lock 3222, ext. 195

Please address any reply to ) e

G THE DIRECTOR BASIC PHYSICS UI‘VIDIOL
and quote: BP.a.f.1 -

Your reference: 15th llay, 1963

Dear Barry,

The case for tickling twice

It would be interesting from the theoretical point of view to be able to
relate the signs of long-range proton spin coupling constants tc couplings of
known sign. To do this by the spin-decoupling method requires the two protons
to be part of a triangle of nuclei (&iX) where all three couplings produce
observable splittings in the spectrum (e.g. JI.I;' may be related to J:.'_x by

washing out J :.x) . Unfortunately it often happens that one of the couplings is

so small that 1t produces no detectable splitting at all; this is somewhat to

be expected if onme is trying to relate a five-bond coupling to a vicinal coupling
because the third coupling is necessarily long-range itself. & typical exarple

is 3-bromothiophene-2-aldehyde ( IJ“{‘ <0.2 008, [Jy| =11 cps, |, | =5.2 cps)

of which the 60 Mq/s spectrum is shown below,

ruw

.‘ T HE i

X M

This problem cen not be circumvented by a simple tickling experiment because
if J.. is less than the line width, irradiation of an X line does not split an
A 13ne. The-general rule in a tickling experiment is that transitions are split
if they share an energy level with the irradiated line; we must therefore refer
to the energy level dizgram (shown hefs +f‘or all coupling constants positive).

+4+ - -4+

T T T T T T T 7 7T 1 T 5 5 T
CPS T

Al Mi Xi
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F“"Jax =0 each X line and each A line is in fact composed of two
degenerate” transitions. Irradiction of en X 1line (e.g. transitions X1 and
X2) necessarily perturbs both upper znd lower levels of A1 and A2 equally and in
a coherent fashion with the result that no net effect is observed,

One way of lifting this troublesome degeneracy is by the tickling experiment
itself, Irradiation of any one Y transition would split just one transition of
each degenerate pair, making each 4 and X line a 1:2:1 triplet, For example,
consideration of the energy level disgram shows that irradiation of ¥1 would
split A1, A3, X1 and X3, but would leave A2, AL, X2 and X4 only very slightly
affected. In practice i.}'u( is s0 small that even a weak H2 perturbs line M2

to some extent, and this generates a wezk satellite line on one side of A2 end
Al (see Fig., 2b).

If a third radiofrequency field H, is now set on the central line of one of
the X triplets (say X2 in the high-field triplet) and if the perturbation of
the other components of this triplet (X1) is kept very small by making > H,,
then a very small splitting of all the components of one of the A tripfets sgm.:ld
be observed, For like signs of J Ay and Jygr Fthis will Be the high-field triplet

(41 and 42), for opposite signs, the low-field triplet, In practice nagnet field
inhomogeneity affects proton-proton tickline experiments, causing some doublets t
be abnormally sharp and others abnormally broad, so the small splitting is only . -
resolved for the central line A2 but not for the outer lines A1 as seen in

Fig. 2¢, but it is clear that the low-field A triplet is unaffected.

J 4y would be expected to have the same sign as ortho benzene couplings which
have b&z shown to be positive (licLauchlan, lellon 54), indicating that the five~
bond coupling to the aldehydic proton is also positive.

One of the headaches of such an experiment is to know how to propitiate those
deities that control magnet performsnce and resolution (see preceding note),
because interpretation of the tiple" resonance spectrum is only straightforward if
the splitting qHa /27 is a small perturbation compered with yHe/am  , which
in furn must be small compered with J,. = 1,1 cps. The experiment has nevertheless
proved quite feasible, and we feel i one day emerge as a general method of
finding the signs of long-range coupling constants.

We acknowledge the generosity of Drs, Hoffman and Gestblom in providing the
sample of bromothiophene aldehyde, even while they were attacking the problem of
the sign of the long-range coupling by another technique.

Yours sincerely,

D Vur ot Clo. Ry Femon  Zgglebucdt.. ,%,./WM“/L/

A.D. Cohen Ray Freeman Keith McLauchlan D.H, Whiffen

Dr. B. L, Shapiro,

Mellon Institute,

4,00 Fifth Avenue,

Pittsburgh 13, *9
Pennsylvania, 4
U.S.A.

So'u.’lt Resonomee

Dowlde Resonamce

Trple Resonawce
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UNIVERSITY CHEMICAL LABORATORY,
LENSFIELD ROAD,
CAMBRIDGE.

TELEPHONE' 5649I.

15th IMay 1963
D2zr Dr. Shaniro,

ith the increasing use of N.II.R. in organic structure deter-
citation it is imsortant that the dangeri inherent in its use be
rui._iszd. Cne case has been nointed out™. A blatant case of 5
tuilding on unsound conclusions is the paper by Gatlin and Davis®;
s2se wuthors "prove'" that deoxycytosine exists in the hydroxy-

1 and discuss at length the biological implications. Their
dzta are seriously in error3.

Accidental coincidence of chewical shifts provides another
~1itfall. Ve recently considered the nitration of quinoxaline I -
resorted to yield the 5,6-dinitrocompound II.4 This appeared an
unusual orientation for the product. The evidence for it was the

Me

i, )\NH
OO OO

I II 111 Iv v

reductive ring closure 1o IIT* 2nd also the independent formation5
of III starting from the nitration of 6-tosylaminoquinoxaline IV,

However, it seemed to us possible that the dinitro compound
could be the 5,8-isomer V, and that the reduction ring closure
could be explained by a quinoxaline ring opening and reclosure
mechanism., Two sharp neaks at T 0.63 and 1.30 in the dinitro
comsound anneared to confirm this view. ZIuckily, we obtained a
dipole moment which proved II to be correct. The chemical shifts
of ths nrotons in the 7- and S-positions of this compound are
evidently sensibly identical.

Until the_use of the telraumsthyl ammoniunm ions’7 and methane-
sulbaonic acid® as intermal refsrence stundards for work in
concentrated sulphuric acid had ceen generally accepted, we had
vazen using tetrasethylsilene which aseared to be slightly soluble
in sulshuric acid.9 e have now shovn that tetramwethylsilane is

-0

immiscible with sulphuric acid, but on shaking reacts to give
methane and trimethylsilyl sulphate. In chloroform solution

the T wvelue of trimethylsilyl sulgha‘..e is 9.59 p.p.m. and in
sulphuric azcid 9,44 p.p.m., using 6.£0 p.p.m. as the T value
for tetramethyl emmonium ion in sulphuric acid as_suggested

by TiersT. This means that previous umeasurements® of chemical |
ghifts in sulphuric acid solution using what was thought to have
bean tetramethylsilane as an internmal standard should de reduced
by 0:56 p.p.m.

e thank Professor Harold Hart for discussion.

Yours sincerely,

el

A. R. Katritzky, R. E. Reavill

Ao Ka\’v" ki

. R. Katritzky and A, J. Jaring, Chem. and Ind., 695 (1962).

b

. T. iles, J. Amer. Chem. SoC., 89, 1007 (1963).

1. J. S. Dewar and ¥, . feitland, J. Chem. Soc., 1957, 2521.
", H. Case and J. A. Brennan, J. Amer. Chnem. soc., 1959, 81,
6297.
A, J. Kresge and Y. Chiang, L.®.L.L.0.T.H.R., 50, (1962), 3.
G. van D. Tiers, Personal Communication 10 Profeéssor

Harold Hart.

H. Hart and P. 4. Law, J. Amer. Chem. Soc., 13962, 84, 2462.
A. R. Ketritzky and R. &. Heavill, J. Ohem. Soc., 1963, 753.

e

W I3 UpwNH

. Gatlin snd J. C. Davis, J. Awer. Ohom. 50G., 54, 4464 (1962).
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DUQUESNE UNIVERSITY
PITTSBURGH 19, PA.

May 16, 1963

Dr. Bernard L, Shapiro
Mellon Institute
Pittsburgh 13, Pa,

On the NMR Spectra of Ethyl Glycinate and
Methyl Hydroxyprolinate

Dear Barry:

At the recent 4th OCEANS Conference, we
presented a paper on the use of metal ions in NMR spettral
interpretation of amino acid esters, In the Abstract of
the Lth OCEANS, the spectra of ethyl glycylglycinate and
ethyl cysteinate are given. We would like to submit the
results on ethyl glycinate and methyl hydroxyprolinate
as our contribution to MelloNMR.

Fig, 1 shows the spectra of ethyl glycinate,
EG, in the absence and presence of 1074 M cupric chloride
and 0.5 M cadmium chloride. Solutions were prepared in
99.8 % heavy water and contained 0.5 M ester and 0,25 M
NaOD, Benzene was used as the external reference. EG
gives a relatively simple spectrum and therefore serves to
illustrate the effects of paramagnetic and diamagnetic
metal ions. The CHz group of the glycyl residue lies
between the coordination sites (the amino and carbonyl
oxygen groups) while protons from the ethyl group are
situated away from the coordination sites. Therefore one
would expect the former proton signal at 2.76 p.p.m. to
experience a greater effect of the metal ioms. This is
shown to be true. In the presence of Cu(II) only the
signal at 2,76 is broadened to the extent that it
becomes unobservable, Furthermore, the effect of cadmium
chloride on the downfield chemicai shift of the 2.76 p.p.m.
signal is seen to be greater than that of the 5.22 or
2,70 pep.m. signal, The effects of the paramagnetic cupdic
and diamagnetic cadmium ions can be used as aid in
interpretation of more complex spectra.

As an example, Fig. 2 gives the spectra of methyl
hydroxyprolinate, MHP, in the absence and presence of
cadmium chloride and cupric chloride, In the absence of
metal ions, the following signals are observed: a low
field multiplet at 2.08 p,p.m., a singlet at 2,67, and
multiplets at 3.23 and 4.25 p.peme.

The effect of cadmium chloride on the

DuQuUESNE UNIVERSITY
PITTSBURGH 19, PA.

downfield chemical shift of the 2.08 p.p.m.multiplet
(from 2,08 to 1.75) is seen to be greater than on

other signals. Since the coordination sites are the NH
and carbonyl oxygen groups, one would expect the effect
to be greater on the CH which is situated in between
these two groups. The multiplet at 2,08 p.p.m.

therefore is ascribed to the CH proton. This assignment
is confirmed by adding cupric chloride, Here the signal
at 2,08 is broadened to a greater extent than other
signals. The multiplet at 3.23 p.p.m. in the absence of
metal ion is seen to yield a singlet at 3.15 and a broadened
multiplet in the presence of 10~3 M cupric chloride, The
latter is ascribed to the CHp adjacent to the =NH

group which is a coordination site. The singlet at 3.15
DPePols is methyl alcohol, an impurity.

The above study has therefore indicated the
usefulness of metal ions as aid in spectral interpretation.
Diamagnetic metal ions, such as Cd(II), cause deownfield
shifts of the NMR frequencies of the ligands, the
extent of the shift depending upon the proximity of
the protons to the binding sites. Paramagnetic ions cause
a selective broadening of the lines of protons sufficiently
near the binding sites,

The spectra of Fig, 1 and 2 were obtained at
Dr. Bdwin D. Becker's laboratory at the National Institutes
of Health., The A=-60 at Duquesne University has been in
opetation for two months and we expect that our next

contribution to MelloNMR will come from results using
our own spectrometer,

Sincerely yours

//7%Gwﬁua~h C. BZZCQ

Norman C. Li

Raa Mathuwa

Raj Mathur
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©.,. or. P. Diehl

PHYSIKALISCHES INSTITUT

DER UNIVERSITAT BASEL
KLINGELBERGSTRASSE 82 — TEL. 430422
VORSTEHER: PROF. DR. P. HUBER

Basle, May 7, 1963

Dear Barry,

Here is a short MELLONMR contribution on a subject which,
I suppose, should be made generally known:

These are the "facts": I have, some time ago, observed
that a wrong value for the constant 3“/}3 has found

its way into literature. The " correct" value is
6,51440074 ¥ 0,00000112%) and not €,55. The wrong value
can be traced back to about 1959 and has since been

used several times e.g. in order to calculate JHH from JHD'
In this case, the mistake is well within the experimental
errors, although it causes a systematic increase of JHH by
about 0,1 cps. If on the other hand JHF is compared with
JDF’ the mistake may be of the order of 1 cps.

Yours sincerely,

’Qv\b

P.D. Dr. P. Diehl

1) B. Smaller, E.L. Yasaitis and H.L. Anderson,
Phys. Review 80,137,1950.

MEerLrLON INSTITUTE
4400 Firre AVENUE

PirrrsBorci 13, Pa.

24 May 1963

Concerning Indexes for MELLONMR

Both Subject and Author indexes for MELLONMR are being prepared

for distribution in the near future. The purpose of this notice is to

solicit help from any MELLONMR participant who may in fact already have

prepared any such complete or partial indexes. If so, we would appreciate

very much receiving a copy of such an index for incorporation in the version

which is being prepared. Any index, however incomplete or whatever its

format, would be of considerable assistance. We can, of course, return

an original if necessary.

B. L. Shapiro

Mon’rhly
Ecumenicol

LeHers from
Laborcfories

Ot
N-M-R

A monthly collection of informal private letters from laboratories of HMR.
Information contained herein is solely for the use of the reader, Quotation

is not permitted, except by direct arrangement with the author of the letter,
and the material quoted must be referred to as a "Private Communication".
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MELLON INSTITUTE
tt00 FirTit AVENURE

P1TTsBURGH 13, Pa.
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A Home-made Pen Holder and Ink Reservoir for the A-60 N 3—2 p=— o i 3
3 % &
= —™ t n- > o ¢
For reasons of esthetics, permanency and ease of reproduction (photographic or other), 32 I ;g '_? :
e have been using black ink (K & E 3015E) in our A-60 pems. Despite careful house-keeping pro- o T= 7 :3 ?-2‘
H 5
cedures, we have been unable to keep the pens supplied by Varianm in working condition for long NI w ;, g'@ % g’
enough periods; clogging was frequent and cleaning either failed or caused cracking of the plastic. | Y ‘-‘_',.
il
We have therefore designed and built a home-made pen holder which we have been using with complete o = g 2 3 .
satisfaction for several months. o ®|-— ;ﬂ @ 16
o
A view of this holder is seen in Figure 1, and details of both the holder and ink reser- < w
voir are shown in Figures 2 and 3. The pen holder was machined from Hysol 6000 C-8 cast epoxy }, o 1» [ }
resin (from Hysol Corporation, Inc., Olean, N. Y.). It takes about a morning's work to make one 3> £ g|= —*— t 1 ;‘ e ———
' O
of these pen holders, the final fitting being done conveniently using a small triangular file. We :°[ N'N‘ | | Z
have subsequently made a duplicate as a spare, but have had no occasion to use it. a n - o~ i i _ﬂ i == ry
® O 3
The ink reservoir is made of Teflon. We have also used such a reservoir and pen in the =~ N | 16 31\.002[6 |
Varian G-10 recorder associated with our HR-60, with excellent results over a lomg period. 2 %_- 6235 16
The pens are standard, inexpensive Leroy lettering pens (K & E 61-0070 ); we normally -Q. a-
use the -00 size with the cleaning pin in. Clogging very seldom occurs and is almost always curable "y
with a wet finger tip. Ultimately, the pen-point wears away, but replacement is fast, easy - and
cheap. We have also used the -0 and the -000 pen sizes with equal success. All three sizes give
spectra which reproduce well by either the Oxalid or Xerox process. The pens track well on Varian
m
chart paper; not perfectly, but easily as well as the Varian pens. E)
a
J. J. Burke <
J. A. Lorenc :
B. L. Shapiro
4 i |
— ...J |-
s o | & . e —
= | o
= ! I
sa  zc /| l==== 22 og
S w - o 3 I 8% 33
] » - N 32 o %o 3 < O =T
g = = 3 19 ml" <3 3 o =3 F
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= Qe o 16 32 I3 ® T 3%
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Fig.1
Recording Pen Assembly
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UNIVERSITY CHEMICAL LABORATORY,

LENSFIELD ROAD,
CAMBRIDGE.

TELEPHONE: 5649I.

22nd May, 1963.

Dr. B.L. Shapiro,
Mellon Institute,
4400 Fifth Avenue,
PITTSBURGH 13, Pa.,
U.S.A.

Dear Barry,

We are very keen to remew our subscription to the
exceedingly valuable M.E.L.L.O.N.M.R. and apologise for the
delay. We hope that our present 'double-barrelled!
contribution will give some compensation for this.

Calculations on Dipolar Coupling (R.M. L-B)

In calculations of coupling comstants it is usually
assumed that only the contact term is important. Although
this is probably true for interproton coupling there_ is no
reason why it should be so for couplings involving Cl3.

We think that the most probable explanation for the anomalous
long range CL3-H coupling in acetylenes and for the bromine
effect observed by Dr. Lauterbur on the Cl3-C-H coupling

in substituted ethylenes is either the dipolar J(2) or the
orbital J(1) contribution.

We made an unsuccessful attempt to calculate the
magnitude of J(2) for acetylene. We used a molecular
orbital wave function (McClean,J.C.P.,32, 1595) and instead
of using the ground state wave function and an average
energy approximation, we calculated the second order
perturbation correction due to each of the excited states
in which one electron is promoted to an antibonding orbital
mzde of 2s and 2p carbon and ls hydrogen orbitals. The
energy of this triplet state was takern to be the sum of the
orbital enmergies.

-Assuming the orbitals can be expressed as linear
combinations of atomic orbitals all the integrals of the

Dr. B.L. Shapiro 2. 22nd May, 1963

dipolar interaction can be performed analytically (except
for one which is expressed in terms of the exponential
integral).

We found (1) that the dipolar interaction of nucleus A
with an electron in an atomic orbital centred on nucleus B
was surprisingly large and for the carbon atoms in acetylene
larger than the interaction with an electron in an A.O.
centred on nucleus A. This indicates that in, for example,
vinyl bromide,interaction with the electrons on the bromine
atom may well be important.

(2) All the terms were critically dependent on the
internuclear distance.

(3) The largest contribution did not come from the
excitation T,- Ti(the lowest excitation). The contributions
were relativé&y insensitive to AE.

(4) The largest terms (of opposite sign) arose from the
excitations gy o, and o, > o, where the "overlap" terms
{9 0| Hy |4 #hdid not cancel.

(5) The extent to which these terms cancel depends critically
on the coefficients of the A.0.'s in the M.O.'s which we

do not think are known with sufficiently accuracy to

provide meaningful results.

Long-Range Couplings of Protons

The other (N.S.),with several colleagues, has been
studying the NMR spec%ra of the natural product molecules
eleutherin and isoeleutherin which have the formulae given
below as proved by synthesis.

O CHy H
CHO Il e cHoO  § CHs M
N0 a0
| 1"(|:_g.|-| | ..é_‘xc"'a
! a
“Cl NCH ' Ca
J T J H"'é\eH i
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Dr. B.L. Shapiro 3. 22nd May, 1963

The combination of the magnitudes of the long range J9,12
and vicinal J32 311 coupling constants enzbled a very
detailed check %0 be made on the structures and also
conformations of the partially saturated rings. The
vieinal J32,31 coudling constants show which of the two
CHs, hydrogen nuclei is pseudo-axial and which pseudo-
equatorial and this in turn allows the assignment of the
'long-range’ J9'12 couplings. These come out as

= 3.5 J
= 2.0 J

J = 2.9 ¢/s (from eleutherin)

a'a' ate!

and J < 1 ¢/s (from isoeleutherin).

ela! elte!

This stereochemically-sensitive pattern of long-range
couplings may prove to be very useful in other molecules
and very satisfactorily confirms the expectation based on

the® ~ T configuration interaction mechanism that

Tarar > Jgrer =T > Joigre

This brings me to the more general topic of long~range
proton~-proton coupling constants. I made some comments
on this at the Boulder meeting last year, and these were
written down and amplified in a paper Dr. Banwell and I

resented at the Faraday Socie Discussion on NMR
Discussion No. 34, 1962, p.115). My own opinion is that
after one has eliminated those long-range couplings
which can be accounted for on Karplus' very successful
=T configuration interaction mechanism (either on
grounds of the expected stereospecific wariations - as in
the examples given in the last paragraph - or on grounds
that 0=C-H—» C=C-CH3 substitution does not change the
velue of the long-range coupling by much as suggested by
Hoffman and Gronowitz in MelloNMR No. 51 and their earlier
papers) there remains a2 set of residuals that conform
reasonably to a pattern. Bhacca and Freeman (MelloNMR
No. 47) suggest that the long-range 5-bond coupling which
usually goes with our suggested 'straightest' planar zig-

zag conformation 0] c H
q \C/ \c/ rather than

Dr. B.L. Shapiro 4, 22nd May, 1963

possibility of resonance structures of the type

H‘\C4fc\\c4?c‘\ﬁ in most cases (as unsaturated molecules
are involved). Banwell and I have ourselves put more
emphasis on the fact that many long-range 4-bond couplings
in saturated molecules are also highly stercospecific and
correspond to the planar zig-zag path H\\ /,C\\ /,H 5

C C

The best examples_are taken from rigid ring systems such

as Anet's spectra‘t of Camphane-diols and Hall and Hough's
1:3 diequatorial couplings in sugars with chair conformations.
The hypothesis is also consistent with Davis and Roberts3
trans CH3-C-C-H couplings in substituted ethanes; . however 4
in anothér case of the latter sort Bothner-By and Naar-Colin
have concluded that the long~range coupling involves a

auche CH3-C-C-H group. Our hunch is that the 4-bond

in saturated molecules) and 5-bond (in unsaturated molecules)
long-range couplings have common origin in a & -bond
stereospecific coupling mechanism which simply extends

and renders more selective the trans o gauchefsituation

in viecinal couplings. Eyring and colleagues have suggested
thatsuch 'straight' paths may correspond to configurations

of particular stability.

!
~

We would in any case much appreciate hearing of further
examples that either reinforce or weaken our hypothesis.
In the case of a H’/C\\C4¢C\\H coupling where the Karplus

=T mechanism predicts a zero coupling constant, the
resent hypothesis would still allow a finite coupling
although not appreciably for

With best regards,

PPN 1. Can.J.Chem., 1961. 39, 789. Yours sincerely,
H o (I) for example, can be correlated with the % §rﬁ;gh§ﬁéi°§;3 lgggézwgl 2252 Ruth J,rda‘-ﬂeu
H 4. J.Amer.Chem.Soc., 1962, B4. 7«3,

Drotman Mofport

N. Sheppard R.M. Lynden-Bell

or eLs
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