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1,3,2-Diazaborinanes are known as important repre-
sentatives of the boron-nitrogen-containing hetero-
cycles possessing valuable pharmacological properties
(potential anticancer drugs, antiseptics, and fungi-
cides), and are convenient model compounds for the
study of heteroatoms effect on the conformation and
configuration characteristics of cyclohexane hetero-
analogs [1, 2]. It was shown previously that the
protonation of the oxygen and nitrogen heteroatoms in
1,3,2-dioxa- [3] and oxazaborinane [4] molecules
affects to some extent the parameters of the
conformational isomerization. In addition, the protona-
tion is the initial stage of the reactions proceeding with
the heterocycle ring opening [5]. In this paper we
investigated the effect of 2-methyl-1,3,2-diazaborinane
I protonation at the nitrogen atoms (associates II and
I, respectively) on the conformational properties of
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the associates using quantum-chemical calculations in
the non-empirical approximations HF/6-31G(d) and
PBE/3z within HyperChem [6] and Nature [7]
software.
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The calculations revealed that the exothermic
formation of complexes II and III is barrier-free. As
expected, in this case the energy of associate II is

higher than a half of AE value for adduct III: AEy =
—234 kecal mol™; AEy; = -35 keal mol™' [HE/6-31G(d)].

N
< N
O\N/B-CH3 _— f I\?HB-CH3

c 2,5-T Siny

(0K)

CH
II: +N<§éN;
/ NoH

——
—_—

S§C

H
O\N>B—CH3 — N4B</I\T>
N " “CH;,

2,5-T

AE* 8.1 keal mol™' [HF/6-31G(d)]
AE™ 7.0 keal mol™!, AG3eg 7.7 keal mol™! (PBE/3z)
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It was shown formerly by the examples of 1,3,2-
dioxa- and oxazaborinanes [3, 4] that the potential
energy surface of cyclic boric ethers contains minima
degenerate by energy corresponding to the sofa (S and
Siny) or semi-chair (SC and SCj,,) conformers, respec-
tively, suffering invertion into each other through the
2,5-twist (2,5-T) transition state. The results of com-
puter modeling of compound I and associates Il and
III also indicate that there is an equilibrium between
the degenerate by energy conformers sofa I and semi-
chair 11 or chair I11. The values of the potential barrier
for the interconversion (AE” at 0 K and AG” at 298 K)
depend essentially on the nature of the complex: they
are minimal for adduct III and maximal for compound 1.

Thus, the protonation of the 1,3,2-diazaborinane
molecule affects the conformational behavior of the
1,3,2-diazaborinanes and, as in the case of 1,3,2-dioxa-

[3] and oxazaborinanes [4], lowers the transition state
energy.
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