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MOLECULAR STRUCTURE OF B, H,,(CH;CN),
Sir:

Decaborane reacts with acetonitrile to form® a
substitution derivative, BipH12(CH3CN),, in which
a covalent bond has been tentatively assumed! be-
tween the CH;CN groups.  On the other hand, our
results indicate, somewhat surprisingly, that the
CH;CN groups are linear and are each attached by
a single N-B bond, and that they are not attached
to each other.

The molecular structure, shown in Fig. 1, is
based on the boron arrangement in decaborane.
The heavy atoms were located from the Patterson
function calculated from 956 X-ray diffraction max-
ima obtained from a single crystal. The hydrogen
atom positions, except for those of the methyl
groups, were uniquely established from difference
electron density maps.
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Fig. 1.—Topological drawing of the B Hiy(CH;;CN),
structure showing the three-center bond approximation to
the valence theory. The isolated molecule apparently has
Cov symmetry, which has been distorted here for clarity
in the case of two hydrogen atoms. Regarded as a deriva-
tive of BioHys ™2, the boron-hydrogen arrangement has the
2632 topology,? with two bridge hydrogen atoms. Bond
distances are within normal ranges.
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Unit cell values are ¢ = 7.81, b = 11.31, ¢ =
14.18 and B8 = 96°52’. The space group of 12/c
requires that the molecule shall have at least a
twofold axis. Refinement, still in progress, has
reached the values of R = Z||F| — |F|l/
Z|Fy| = 017 and r = Zw(F? — FOHYIwk! =
0.20 for all observed reflections.

The structure has interesting chemical implica-
tions. First, it is to be regarded as a substitution
derivative of BjyHp~2, not of ByHpu. This ion
has been suggested on the basis of valence theory?;
its negative charge probably can best be accommo-
dated by transformation from the 4450 topology? to
either the 2632 or 0814 structures.? Second, it sug-
gests that these two particular boron atoms (Fig. 1),
presumably most positive in ByHis because of ab-
straction of negative charge by the two bridge hy-
drogens, are most susceptible to substitutional at-
tack by an electron donor.
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RECEIVED DECEMBER 10, 1958

THE ENZYMATIC CONVERSION OF MEVALONIC
ACID-2-C** TO AN OLEFINIC ACID!
Sir:

Although 3,5-dihydroxy-3-methylpentanoic acid
(mevalonic acid, MVA) has been demonstrated to
be a very efficient precursor of squalene?® and cho-
lesterol! in animal tissues, the identity of dimeric or
trimeric intermediates between mevalonic acid and
squalene has not been elucidated. We now wish
to report the isolation and probable structure of a
long-chain olefinic acid which accumulates as a
metabolite of MVA in rat liver.

As shown in Table I, the conversion of MVA-2-
C!* to non-saponifiable lipids requires both the
high speed supernatant fraction of rat liver and the
microsomes. The omission of microsomes leads
to the accumulation of a petroleum ether extract-
able C'*-labeled olefinic acid. The cofactor require-
ments for both of these conversions were found to
be quite similar. Therefore, it seems reasonable to
suppose that the long-chain olefinic acid is either
an intermediate in squalene biosynthesis or 1is
closely related structurally to an intermediate.

TaBLE I

THE INCORPORATION OF MEVALONIC ACID-2-C!t INTO AN
OLEFINIC ACID

Total Total Totale./m.
c./m. in ¢./m, in in non-sa-
acidic  non-acidic ponifiable
fraction fraction lipid
Soluble enzyme preparation? 1140 183
Soluble enzyme preparation
plus microsomes 30 1010

@ The soluble enzyme preparation consisted of the super-
natant fraction after the centrifugation of a rat liver homog-
enate at 78,410 X g for two hours.

A large-scale incubation of MVA-2-Cl (S.A.
3,378 ¢./m./mg.) with the soluble enzyme prepara-
tion led to the isolation of 5 mg. of the unsatu-
rated acid (S.A. 5,353 c./m./mg.). The greater
specific activity of the unsaturated acid as com-
pared with the original MVA would indicate that
MVA was the sole precursor and that it was con-
verted in a net manner with a loss of some portion
of the MVA molecule during conversion. The
equivalent weight of this acid was found to be 292.
Both the specific activity and the equivalent weight
would indicate that the acid was only 90% pure
based on the proposed structure presented later.’
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The methyl ester was prepared, purified by vapor
phase chromatography, and found to have an ab-
sorption maximum at 228 mu. The infrared spec-
trum of the acid was characterized by three ab-
sorption maxima in the 5 to 7 p region. These
maxima and their tentative assignments are
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The acid when chromatographed on filter paper in
an ethanol-ammonia system’ migrated as a single
spot and had an Ry of 0.75. This spot could be de-
tected by its radioactivity, by spraying with brom
thymol blue, or by the decolorization of KMnOs;.

Preliminary experiments have indicated that the
isolated acid is rather poorly converted to non-
saponifiable lipids by rat liver homogenates. It
seems possible that the acid may exist in an activ-
ated form prior to isolation or that some minor
structural modification, such as a double bond mi-
gration, may have occurred during the isolation
and purification procedures.

The structure of the isolated acid has been de-
termined and is reported in the following commu-
nication.?
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CRYSTAL STRUCTURES OF NICKEL AND PALLADIUM
DIMETHYLGLYOXIMES!
Sir:

Both palladium and nickel dimethylglyoximes
(PADMG and NiDMG) crystallize in the space
group Ibam and are nearly isostructural. For
NiDMG the intensity data of Godycki? were used
for least squares refinement on the IBM 650 com-
puter. The nickel scattering factor was corrected
for anomalous dispersion.? Intensity data from the
[hE0] and [hE!] planes of PADMG were taken with
a Norelco proportional counter using copper radia-
tion. Details of the structure determination have
been given previously.! Valuesof the atomic param-
eters and of the reliability index, R, for the two
structures are given in Table I, which lists the intra-
molecular distances and their standard deviations.
The lattice constants are ¢ = 16.68 and 16.85,
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b = 10.44 and 10.49, and ¢ = 6.49 and 6.52 A. for
NiDMG and PdDMG, respectively.

TaBLE I

ATOMIC PARAMETERS

Param-

Atom eter ~ NiDMG  Std. dev.  PdDMG  Std. dev.
01 X 0.15677 0.0009 0.1618 0.0012

kY . 0991 .0014 0960 . 0020
On x .0543 . 0009 . 0500 .0012

y . 2589 .0015 .2654 .0021
N1 x L1111 . 0009 L1179 .0013

kY . 9931 .0019 .9901 0025
N x . 9909 0011 . 9868 .0014

kY L1765 .0014 . 1829 . 0022
Ct x .0808 .0013 . 0864 0017

kY 7741 .0022 7744 .0028
Cu x . 1440 .0013 . 1471 .0018

Y .8813 .0020 L8748 .0028
Ci x . 0988 .0015 .1076 .C019

kY .6334 . 0024 .6305 .0031
Civ x 2348 .0015 2373 .0020

kY .8575 . 0023 8522 ., 0031

R .124 065

R = z|'R| — |F/2|F)
TaABLE 11
INTRAMOLECULAR DISTANCES (A).

e NiDMG  Std. dev.  PdDMG  Std. dev.
M-XN1 1.85 0.015 1.99 0.020
M-Nn 1.85 .015 1.93 .021
01-On 2.40 .021 2.59 .030
Or-N1 1.35 .023 1.33 .031
On—-Nur 1.36 .023 1.37 .031
N1-Cn 1.29 .028 1.31 ,038
Ni—Ci 1.30 .028 1.31 .037
Cr—Cu 1.54 ,031 1.47 041
Cr=Cir 150 033 1.55 044
Ci-Crv 1.53 .033 1.54 .045

The PADMG molecule appears to be less sym-
metrical than the NiDMG molecule. The two
crystallographically different Pd-N and N-O
distances differ from each other; the difference
appears to be significant for the Pd-N distances.
The hydrogen bonded O-O distance in PADMG is
also significantly greater than the corresponding
distance in NiDMG. The observed difference in
symmetry would be the expected result if NIDMG
possessed a symmetrical hydrogen bond and Pd-
DMG an unsymmetrical one, leading to non-
equivalence of N~O and Pd-N distances in the lat-
ter. It has been estimated by Huggins* that at
hydrogen bonded O-O distances of 2.65 A. and
below, the hydrogen bond should become sym-
metrical. This work, as well as recent neutron
diffraction results,® indicates that Huggins’ critical
distance is perhaps somewhat high, but does sup-
port the thesis of a single potential minimum
below a certain O-O distance, and suggests that this
limit has been reached in NiDMG.

On the basis of the observed O-O distance, the
empirical correlation of Nakamoto, Margoshes
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