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Abstract

New 1,3-diacyloxy-1,3-diethyldiboroxanes [Et(RCOO)B],O contain-
ing electron-withdrawing atoms in the acyloxy group were synthe-
sized. On the basis of 'B NMR spectra the equilibrium between the
forms containing tetra- and tricoordinated boron atoms is proposed.
This equilibrium is influenced by the kind of acyloxy group and by
the temperature.

1. Introduction

1,3-Diacyloxy-1,3-diorganodiboroxanes [R'(RCOO)
B],O are useful reagents in organic syntheses [1].
Preparation of the compounds with various R and R’
groups is described in the literature, starting from
triorganoboranes [2-4], alkylchloroboranes [5,6], te-
traorganodiboroxanes [7,8], organoboronic acids [9] or
acyloxyorganoboron compounds [4,8]. The best meth-
ods for their synthesis are the reaction of tetraorgano-
diboroxanes with carboxylic acids [8] or the reaction of
triorganoboroxins with carboxylic acid anhydrides [10],
in which the desired compounds are formed quantita-
tively without by-products. The bicyclo{3.3.1] structure
o proposed for these compounds [11] was
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confirmed by !'B and 7O NMR spectroscopy for some
diacyloxydiethyl compounds [10]. However, in the case
of those compounds possessing an acyloxy group (an

electron-withdrawing substituent) the spectral data
show the presence of the form containing the tricoordi-
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nated boron atom. In this communication the charac-
terization of some newly synthesized compounds is
given.

2. Results and discussion

The investigated compounds were obtained by the
reaction of triethylboroxin or tetraethyldiboroxane with
the appropriate acid or anhydride (Scheme 1) and
crystallized from heptane. Their yields, melting points
and !'B NMR data are collected in Table 1.

In "B NMR spectra only one signal is present for 1
at 9 ppm, which can be attributed to the tetracoordi-
nated boron atom in II. For the compounds with
mono- and dichlorosubstituted acetoxy group, 2 and 3,
a weak signal at 34.5 ppm is also present. The position
of this signal corresponds to the tricoordinated boron
atom. Introduction of further chlorine atoms causes
the intensity of this signal to increase. Moreover, the
position of the signal corresponding to the tetracoordi-
nated boron atom shifts significantly to the left, indi-
cating the weakening of the donor properties of oxygen
atoms. The rise of the temperature also increases the
intensity of the tricoordinated boron signal.

These facts can be explained by the equilibrium
between two forms of diacycloxydiethyldiboroxanes —
II with bicyclic chelate structure and III with tricoordi-
nated boron atom:
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This equilibrium depends on the kind of acyloxy group
present and on the temperature. For diacetyldiethyldi-
boroxane the equilibrium is completely shifted to the
left, even with elevated temperatures [10]. Introduction
of the electron-withdrawing atoms to the acyloxy group
shifts the equilibrium to the form IN. Increasing the
temperature causes further shift of this equilibrium to
the right.
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2(EtBO); + 3(RCO),0 —— [3[E{(RCOO)B],0| «=— 6RCOOH +3(Et,B),0

R=CH, R = CHCl, CH.Cl.CCl

CHCl,,CH,Cl,CCl,
(A) 100°C, 10 h; (B) heptane, reflux, 3 h.

Scheme 1.

TABLE 1. Characterization of diacyloxydiethyldiboroxanes

Compound Method Yield 2 M.p. " 5 UBNMR °©
[ERCOO)BL,C (ratio}
R
1 CH, A 87 102-104 9.0
2 CH,Cl B 83 83~ 85.5 10.2 345
(trace)
3 CHCI, B 75 57- 60.5 ii.8 34.5
(trace)
4 CCl,4 B 60 51- 54 15.2 34.5
as: 1
1719 344¢
G : D

2 Unoptimized yield (%) after crystallization; raw products were obtained quantitatively in method A and B; ® The melting point in °C,

uncarrected: € Q61 MUz in €. T at RT unlass gtherwise nated: 9 at §0°C
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