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+ 0.005 A. With the optimal coordinates obtained
from the above fitting process, the ring carbon-boron
bond lengths were B(3)-C(4) = 1.606 + 0.1 A. and
B(5)-C(4) = 1502 = 0.1 A, The B-H and C-H
distances were 1.250 + 0.05 A. and 1.090 = 0.05 A,
respectively.

The B(5)-B(6) bond length is close to that of a pure
single bond.*=®* The two carbon-boron bonds in the
pentagonal base are close to single bond distances as
found in other carbon-boron compounds,*~% although
one bond is a little shorter than the normal covalent
single bond.

By using simple MO theory, Hoffmann and Lips-
comb® have predicted one of the three possible struc-
tures to be more stable than the other two. The
results reported here confirm their prediction.
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Direct Conversion of Pyridine to Benzoic Acid
Sir:

It is the purpose of this communication to describe
what appears to be the first example of the direct con-
version of a heterocyclic aromatic nitrogen compound
to a carbocyclic aromatic compound. During a study!
of the alkylation of salts of fatty acids with olefins in
the presence of alkali metal catalysts, the use of pyri-
dine as a diluent was investigated. Heating a mixture
of 30 g. of potassium acetate, 50 g. of pyridine, and 10
g. of sodamide at 150-250° for 4 hr. under 50 atm.
initial ethylene pressure produced a dark brown mix-
ture of liquid and solid, which was treated with cold
water and then extracted with ether. The resulting
aqueous solution was acidified with dilute hydrochloric
acid and the liberated organic acids were taken up in
ether and distilled under reduced pressure. After
removal of the ether, acetic acid, and a small amount
of mono- and diethylated acetic acid, there remained
in the distillation flask 2 g. of amber crystalline material.
Recrystallization from water yielded 1.5 g. (49 of
the theoretical based on the potassium acetate) of
benzoic acid, the identity of which was established by
melting and mixture melting points, C and H analysis,
and infrared and nuclear magnetic resonance spectro-
scopy. Benzoic acid was also obtained when the
ethylene was replaced by nitrogen.

The relatively low yield of the benzoic acid raised
the question as to whether its formation was due to
interaction of pyridine and potassium acetate or to
an impurity present in the reactants. That it was not
due to a contaminant in the pyridine (for example,
benzonitrile) was shown by infrared and gas-liquid
chromatography; also, use of several different samples
of pyridine always gave some benzoic acid when the

(1) L. Schmerling and W. G. Toekelt, J. Am. Chem. Soc., 84, 3694 (1962).
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pyridine was heated with a catalyst and potassium
acetate, but none when it was treated under the same
conditions with other salts, such as sodium propionate.
That the potassium acetate contained no potassium
benzoate was proved by its acidification; furthermore,
the reaction of pyridine and potassium acetate synthe-
sized from redistilled glacial acetic acid and C.p.
potassium hydroxide yielded benzoic acid.

Catalysts for the reaction included sodium, sodium
hydride, potassium, and butyllithium. Yields of
benzoic acid ranged from about 0.5 to 6%, depending
on the catalyst and conditions.

The following sequence illustrates a possible mech-
anism for the formation of the potassium benzoate;
the exact involvement of the catalyst is not indicated
except for the initial steps.

CH;COOK + NaNH; —> NaCH,COOK + NH;

N d
« | 4+ NaCH.COOK — |
N N:
“Na
H—(IZ—H
COOK
1
Z &
[ J
N
/' “Na \
H—-C—H - H COOK
’ NaNH
COOK 11
1
I — + NaNH,
COOK

The intermediate (I) may be represented by a
delocalized structure such as

/\
H COOK
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Toward an Understanding of Nonclassical Carbonium
Ions

Sty

The electronic structure of the carbonium ions of
norbornane (I), norbornene (II), and norbornadiene
(ITI) has been the subject of much speculation! and
some controversy.?

(1) For a review and references to the extensive investigations in this
area, see J. A. Berson, “Molecular Rearrangements,”” P. de Mayo, Ed.,
Interscience Publishers, Inc., New York, N. Y., 1963, p. 111.

(2) H. C. Brown and H. M. Bell, J. Am. Chem. Soc., 85, 2324 (1963);
S. Winstein, A. H. Lewin, and K. C. Pande, 7bid., 85, 2324 (1963).



