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were first obtained bv treating \W{CO), with lithium alkylss. The extension of re-
actions (1) and (2) initiallv using carbon monoxide, phosphines and amines, to other
nucleophilzs of completely different nature substantiates the generality of these re-
actions. The kinetic study of these new reactions should lead to a better understanding
of the general problem of the carbon monoxide insertion reactions.

The author thank Mr. J. Moser, Miss I. HOFLINGER and Mr. D. F. WiLL1aMms
for technical assistance.
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The 7Li nuclear quadrupole coupling constants of methyl- and ethyllithium

The structures of crystalline ethyllithium! and methyvlithium?® determined by
N-ray crystallography show that the molecule is a tetramer in which, for the methyl
compound, the lithium atoms lic at the apices of a regular tetrahedron and the four
carbon atoms lie verticallv above the center of each face. The structure of the ethyl
compound is a distorted version of this in which one of the lithium-carbon distances
iz much longer than the other two while one of the lithium-lithium distances is much
shorter.

In hydrocarbon solvents alicvllithiums are alzo associated, usually to tetramers
and hexamers®. These molecules are thus electron-deficient and the electron dis-
tribution in them is of interest. In the hope that their L1 nuclear quadrupole coupling
constants would be relevant to thi- problem the *Li nuclear magnetic resonance
spectra of polvcrystalline samples .i these compounds have been measured and the
results are reported here. The nuclear magnetic resonance spectrum of a polyverystal-
line sample of a2 compound in which the nucleus under study has a quadrupole coupling
constant, ¢Qg, is a central line flanked symmetrically by either two satellites whose
separation in cyclesfsec is approximately given by 1 ¢Qg when the field gradient at
the nucleus has cvlindrical svmmetryv or, when the field gradient has an asymmetry
parameter 7, bv two pairs of satellites separated by & ¢Qg (x — 1) and 2 eQg (1 - 1)
(ref. 4). The 7Li nuclear magnetic resonance spectra of methyl- and ethyllithium at
14.7 kilogauss and 25° are shown in Figs. 1 (a} and (b) respectively.

The crystal structure of methyvllithium shows that there Is only one kind of
lithium atom in the crystal and that the field gradient tensor is necessarily cylindri-
cally symmetric. Its spectrum shows no visible structure so that either the coupling
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Fig. 1. The *Li NMR spectrum at 14.7 kG and 257 of: {a), methyllithium; (b), ethyllithium.

constant is small and the satellites are hidden by the dipolar broadening or the coup-
ling constant is very large and the satellites are too broad to be detectable. In this
latter case, however, second-order quadrupole broadening of the central line should
become significant and, as shown by Casabella®, its breadth should be dependent on
the frequency at which the nuclear magnetic resonance spectrum is observed. How-
gver, both the peak to peak separation and the second moment of the methvllithium
spectrum remained constant within experimental error at (6.8 &~ 0.1 gauss) and
(9.8 = 0.1 gauss®) respeciively when measured at frequencies of 24.3, 16.0, 8.0 and
1.0 Megacycles/zec. It is estimated that on the one hand a coupling constant of 200
kcfs would have produced a detectable broadening of the line at 4.0 Mc/s and that on
the other the first order satellites due to a coupling constant of less than zoo kc/s
would have been readily visible. It is concluded that the coupling constant of methyl-
Hithium i3 small. This conclusion is supported by the relative intensities of the nuclear
magnetic resonance signals from methyllithium and ethyllithium, the peak height
from methvllithium under conditions in which saturation phenomena were having
no effect on the spectra of either of the compounds being some 3—4 times greater than
that from ethyvllithium under the same conditions.

In order to obtain an upper limit for the value of the coupling constant it is
desirable to know the width the spectrum would have if magnetic dipole interactions
were the only source of broadening. From the published interatomic distances the
second moment has been calculated from the Van Vleck formula® as 7.78 = o8
gauss®. In making this calculation account was taken of the fact that the methyl
group is freely rotating at room temperature”. First-order quadrupole splitting in-
creases the second moment of the satellites for a nucleus with spin 2 in a powder
spectrum by 0.05(¢@g/gxBx)%, where gx is the nuclear g factor and 8x is the nuclear
magneton, and since these represent 0.6 of the total intensity the contribution of
quadrupole broadening to the total spectrum is 0.03 (¢Qg/gxBx)3. If the maximum
contribution that quadrupole broadening can have in this case is taken as 3 gauss®
then the upper limit for eQq is 16 kilocvclesfsec.

The crystal structure of ethyllithium shows that there is only one kind of en-
vironment for the lithium atoms in the crvstal. The four satellites observed here are
therefore due to an asvmmetric field gradient. The separation of the inner pair is
18 = 1 kecfs and the outer pair 8o - 1 kcfs thus vielding g8 =2- z kefs and 0.62 for the
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coupling constant and asymmetry parameter respectively. The value for the coupling
constant is much smaller than that (570 kc/s) estimated by Brown and Ladd for the
quadrupole coupling constant of the LI nucleus in a toluene solution of ethyilithiums.
The relatively large values of the coupling constant and asymmetry parameter for
ethylithium show that the small coupling constant for methvlithium is due to the
cancelling out of large field gradients of opposite signs. Thwus although a qualitative
rationalisation of the difference between the two compounds presents no difficulty
quantitative explanation on the basis of a simple model 1s not likely to be very success-
ful. This task would be much simplified if the orientation of the field gradient axes In
ethvilithium could be determined, however, the problem of growing a large single
crystal of this compound is considerable.
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PRELIMINARY NOTES

Reacticons of acetylenes with noble-metal halides.

1H*. Tetra-substituted cyclopentadienonerhodium chlorides

In connection with our interest in the reactions of acetvlenes with palladium(I1}
halides?, we have also studiad some reactions of acetvienes with a complex of another
& ton, rhodlum(l_) dicarbonyl chloride dimer {I).

Reaction of {I) with a large excess of diphenvlacetviene (II, R = C.H,) in re-
fluxing benzene gave two soluble products and an insoluble polymer. The scluble
materials were separated by chromatography on Florisil to give hexaphenvlbenzene
(V, R=CH;; g°;} and orange-red 2,3,4, 5~tetraphenvlcvclonentadienonerhodjum
chloride (tctracyclonerhodium chloride) (I1I, R = C H;} in 47 9 vield. The insoluble
brown poh’mer obtained in 12°; vield, was identified by analysis and infra-red

" Parts [ and I of this series are entitled *“Reactions of Palladium Cempounds with Acetvl-
cnes” and are quoted in ref. 1.
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