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In an attempt to prepare 4,6-dimethyl-2-phenyl-2,3-
borazaropyridine (I) by a reaction between acetylacetone,
triphenylboroxine, and ammonla, we obtained 2,2-dlphenyl-
4,6-dimethyl-~1H-boroxazine (IIa), a compound which could
have arisen only by dispronortionation of phenylboronic
acld to diphenylborinic acid. This was confirmed by a
synthesls of II from diphenylborinic acld, acetylgcetone,
and ammonia, in 82% yield, and by an experiment in which
triphenylboroxine was heated alone with potassium t-butoxide
in xylene, diphenylborinlic acld belng isolated as 1its

ethanolamine derivative,
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I II a, R = phenyl
b, R = o-tolyl

The structure of IIa was indicated by elemental
analysis (found: ¢, 78,00; H, 7.00; B, 3.85; N, 5.12;
M.W. (thermoelectric/benzene), 270; C;7H;gBNO requires:
c, 77.97; H, 6.89; B, 4,11; N, 5.32%. M.W., 263), and by
its proton n.,m.r, spectrum, This showed multiplets at
2,86t (phenyl hydrogens) and 4,93t (ring CH), and a doublet
at 8,08t (splitting, 7.7 c.p.s.) (methyl groups), the
relative areas being the expected ratio 10:1:6. The struc-
ture IIa was also consistent with the observed infrared

spectrum [V in carbon tetrachloride or carbon bisulphide

max
3390, 3345, 3070, 3055, 3010, 1625, 1545, 1434, 1392, 1364,
1194, 1179, 1150, 1049, 884, 762, T4k, 732, 705, 655 em 1)

agd with the observed ultraviolet spectrum (Am in ethanol,

ax
327 muj; log €, . 3.69).

In a typlcal experiment triphenylboroxine (20.0 g.)
and acetylacetone (20.0 g.) were added to a mixture of
potassium t-butoxide (2.5 g.) and dry toluene in a Dean and

Stark apparatus and the mlxture bolled in a current of dry
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ammonia till no more water was evolved (24 hours), The
resulting solution was washed with water and evaporated,
and the residue then .crystallized from aqueous ethanol
to give IIa (12.4 g., 49%), which after sublimation
(100°/0,003 mm,) and recrystallization from chloroform/
petroleum ether had m.p. 101-103}.5°,

A similar experiment, in which acetylacetone and
ammonla were omitted, gave diphenylborinic acld, isolated
as its ethanolamine complex. The yleld in thils single
experiment was 45%, but this could certalnly be greatly
improved. No disproportionation took nlace in absence of
potassium t-butoxide; an experiment in which triphenylboroxine
was heated with acetylacetone 1n xylene in a current of
ammonia gave phenylboronic acld (recovery, at least 95%).

Under similar conditions tri-o-tolyboroxine reacted
with potassium t-butoxlide in xylene to give dl-o-tolylborinic
acld, characterized by 1ts reaction with acetylacetone and
ammonia to form 2,2-bis(o-tolyl)-4,6-dimethyl-1H-boraxazine
(IIb), m.p, 125-125,5°, in 71% overall yield (found: C, 78.40;
H, T7.19; N, 4,24, C;4H,,BNO requires C, 78.39; H, 7.56;
N, 4.81%). The proton n.m.,r. spectrum was consistent with
this structure (multiplets at 2.48 (aryl hydrogen), L. 46
(ring hydrogen), 7.61t (aryl methyl); doublet at 7.80t (ring
methyl) (splitting 8 c.p.s.); relative areas, 8:1:6:6).

It therefore seems likely that this disproportionation

may be a general reaction for arylboronic acids, Alkylboronic
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aclids apparently do not react; thus butylboronic acid
was recovered in over 95% yleld from a similar reaction
between tributylboroxine, acetylacetone, ammonia, and
potassium t-butoxide.

Redistribution reactions are of course common in
boron chemlstry, but this seems to be the first case
involving the conversion of a boronic to a borinic acid.
The converse process has been observed by Abel, Gerrard,
and Lappert3 who found that diphenylborinic acid dis-
proportionates into benzene and triphenylboroxine when
heated to 175° in a vacuum,

The base-catalyzed reaction reported here presumably
involves transfer of aryl from a conjugate base of a

derivative of an arylboronic acid;
(X0) ,BAr + BuO~ + (X0),BArOBu

(X0) ,BArOBu + ArB(OX)z + (XO),BOBu + Ar,B(0X) + X0~

The second step 1s analogous to the reaction of derivatives
>f arylboronic acld with organometallic reagents such as

phenyllithium,

3E.w. Abel . Gerrard, and M.F., Lappert, J. Chem. Soc.
1451 (1958).
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Apart from its intrinsic interest, this reaction
may provide a convenient route to dlarylborinic acids;
for arylboronic aclds are readily prepared by the actlon
of organometallic reagents on alkyl borates., Existing

methods for oreparing diarylborinic acids are much less

convenient.



