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-Summary

Mass and iR spectra of unsymmetncal substltuted methyltnoxadlboro-
lanes are discussed.

There have been very few studies of the autoxidation of the boranes or
their organo derivatives, in the gas phase, in which information upon the -
nature of intermediates and partial oxidation products has been obtained. The
autoxidation of trimethylborane, both in solution [1] and in the gas phase [2]
produces the initially formed dimethylboryl(methyl) peroxide which de- o
composes to dimethoxy(methyl)borane. Another series of intermediates in
the oxidation of boranes, the trioxadiborolanes and the boroxines, were
identified by Ditter and Shapiro [3] and Lee, Bauer and Wiberley [4], respec-
tively. The first example of a substituted trioxadiborolane was observed as a
very minor product in the oxidation of trimethylborane at 125° in the gas
phase [5]. This species (CH3); B, 0; (I.,R; =R; = CH3 ), a volatile liquid,
was recently isolated and fully characterized as a major product in the oxida-
tion of 1,1-dimethyldiborane at A80° [6].
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Th1s paper prov1des the fxrst report of an. unsymmetncal tnoxadlboro- e
lane, 2-methyl-1,3,4-trioxadiborolane, obtained as a product of the reactlon
between methyld1borane and O, at temperatures above 150°C ' :
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“ - The'initial expemnents were performed usmg 2 mass. spectrometnc O

A molecular leak system which has been described previously [7]. The next

... series Of experiments involved the use ofa specxally constructed reaction system

o whereby gas phase reactions can be carried out; up to 90% of the product .- :

‘ mlxtm:e introduced into a gas synnge and finally the products mjected mto :

- agas chromatograph coupled du’ectly to a-mass spectrometer. ThlS system

. will be described elsewhere: -~ S

- Two major products in the reactxon of CH3 Bz Hs a.nd Oz are '
H(CH3 )Dz 03 and (CH3 )2 B, 03 (l e. I R1 H R, = CH3 and RJ_ =R, = CHs s

respectively). in the mole ratio of 1/ 2 The total yield of these two species

is about 25% based on CH3 B; Hs . Other identified products are- hydrogen, -

dlborane, hydrocarbons dimethoxyborane and minor amounts of trimethyl-

‘boroxine. Well-defined peaks are obtained in the gas chromatogram of the

. product mixture for both trioxadiborolanes. The mass spectrum of new

species H(CH;)B, O, is shown in Fig.1 along with those of (CH; )2 B; O; and

- H,;B,0; for comparison. Noteworthy features in the spectrum of H(CH; )Bz 0O,

are the presence of the peaks at 86, 85, 71, 58 and 55 and the absence of a

peak at m/e T2 (see figure caption for assignments).
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: Fxg.l Mass spectra of tnoxadxborola.nev (run on an AEI MS 1201 B spectrometez at 70 eV). Spectml
. assignments: a, parent ion; b, cnsnzo, , ¢ HB, 03 d,CH; B, 02 e, HB 02 , f, CH. BO, + 8 I—Ila'.o2 .

Expenments performed in an infrared cell prowde further mformatmn
about the unsymmetrical trioxadiborolane®. The spectrum of the product
‘mixture is complex since the spectrum of the dimethyl species overlaps with
that'of H(CH3 )B; O; . Thus the broad ring stretching vibrations at 1355 and .

' 1268 cm - Hin (CH3 )2 B, O; would significantly swamp those bandsin -
H(CH3 )Bz 03  However, the presence of a single band at 2628 and a groupmg
‘in the 900 cm“ 1 regxon is 1mportant The B—CH; out uf plane bendmg mode -

V 'IR spectra were run on a Perlnn—ELmer 337 mhng spectrophotometer




expected between 910 and 920 cm™ ! is also swamped but some sharp ba.nds o
with fine structure, the most intense bemg at 883 cm~ cannot be’ accounted ’
for in'terms of any species other than ‘H(CH; }B, O3. Thus tentative assign- -
ments are that the 2628 em™ ! band is the B—H stretchmg vibration and the - : _
883 cm™ ! band, the out of plane B—H bend. ‘A mass spectrum of the contents
of the cell ruled out the presence of H; B; O; and H, B; O3, both spec1es C
which would give rise to infrared bands in these regions.

Qur studies mdlcate that H(CH; )B, 05 is less stable than both 1ts known
analogs. The mass spectral studies’ indicate that any perox1de precursor to. .
H(CH,3)B, O3 is too short-hved to be detected by our current techniques. We -
are now studying this process by a flow technique and will report results. of ,
these studies along with those concerned with the isolation of pure
H(CH;)B, O3 shortly in the complete description of this work.

We acknowledge the support of the National Science Foundation
(Grant G.P. 11211) and the U.M.S.L. Office of Research for a summer fellow-
ship, 1973, to L.B.

References

. Parts and J.T. Miller, Inorg. Cheni., 5 (1966) 1446, |
C Petry and F.H. Verhoek, J. Amer. Chem. Soc., 78 (1856 6416.
.F. Ditter and I. Shapiro, J. Amer. Chem. Soc., 81 (1959) 1022.
.H. Lee, W.H. Bauer and S.E. Wiberley, J. Phys Chem., 67 {(1963) 1742.
. Barton and G.T. Bohn, Chem. Commun., (1971) 77.
. Barton and J.M. Crump, Inorg. Chem., 12 (1973) 2252.
. Barton and J.M. Crump, Inorg. Chem., 12 (1973) 2506.

TN
vrﬁmhwv



