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Abstract. Thermogravimetric a~al~sis of trialkylamine halob~ranes JR3NBX3J sh~ws
loss in weight corresponding to the ejection of 1 mol. of alkyl hahdes with the formation
of dialkylamine dihaloboranes.

This work is a continuation of our investigations
for the preparation of boron-nitrogen polymers
in the hope that their thermal stabilities would be
greater than those ofthe known organic polymers.
Part 1 of this series described the thermogravi-
metric analysis of tetraalkylammonium halobo-
rates! and Part IIof this series deals with the appli-
cation of differential thermal analysis (DT A) on
tetraalkylammonium haloborates.2. The results of
these studies are consistent with the following pro-
posed schemes:

R,N+BXr ~ R3NBX3+RX
R, Et and n-Pr; X, CI, Br, I and PhCl2

R,N+BX,- ~ [?] -~ R2NBX2+RX
R, n-Bu; X, Cl, Br, I and PhCl2

In order to formulate methods for the prepara-

[

ti~ o~p]ar~icular linears or cyclic4-6 polyborazynes

. I I it is necessary to have a clear under-
N-B n .

standing of the mechanism of their formation. A
number of routes (c-f) leading to the formation of
polyborazynes have been suggested earJier.7-IO
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We have already reported the decomposition of
tetraalkylammonium haloborates [R4N+BX.-J sys-
tem by normal macroscopic bench technique and
thermal analysis with a view to trace the reaction
sequence leading to the formation of linear

polyhorazynes [~ f]
N-B n

Since trialkylamine haloboranes arc formed by
the decomposition of tetraalkylammonium halo-
borates it was considered necessary to know

(a) the fate of trialkylamine haloboranes [R3NBX3J
on extension' of the same treatment. Therefore,
this paper, reports the results obtained by using

(b) the same technique on different trialkylamine halo-
boranes.

J

(c)

Experimental
Trialkylamine haloboranes were prepared by the

interaction of suitable trialkylamine and trihalobo-
rane in 1: 1 ratio at _800

•

R3N+BX3 ~ R3NBX3
R, Et, n-Pr, n-Bu; X, Cl, Br, I. PhCl2

Thermogravimetric analysis technique has been
described in Part I. The results were obtained by
using heating rates from 3 to 6°Imin. Slower heat.
ing rates gave variable results which were difficult
to reproduce. This difficulty is probably due to
some side reactions and volatility of intermediates.

Results and Discussion

(d) Thermogravimetric analysis of 1:1 complexes of
trialkylamines and haloboranes [R3NBXll under~()
the following interesting changes. When R IS
ethyl and X is chloride or bromide, n~ transfer-
mati on is recorded due to any loss ID weight of the
complex. In instances where R is ethyl and X is'
dichlorophenyl, the in1lection corresponding to the
ejection of one mol. of ethyl chloride indicates the
formation of diethylaminodihaloborane [R~NBX~].
When R'Is n-butyl and X is chloride or bromide in
the 1:1 complex of tri-a-butylamine and halobe .•
rane, decomposition corresponds with the forma .•
tion of di-n-butylaminodihaloborano [R.2NBX~].
with the elimination of one mol. of butylhalide,
But when R is n-butyl and X is dichlorophenyl no

(e)

(f)
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TABLE 1. THERMOGRAVIMETRIC ANALYSIS OF TRIALKYLAMINE HALOBORANE.

Sample wt % wt loss
I: 1 Complex (mg) at inflection

Et3 NBCl3 195.9 14.3 A*
99.7 B*

Et) NBBr) 226.5 68.4 A*
97.3 B*

Et) NBPhCI2 222.8 20.6 A
62.4 B*
80.3 C*

n-Bu3 NBCl) 127.5 35.5 A
80.7 B*
94.9 C*

n-Bu3 NBBr3 115.2 29.0 A
c 99.8 B*

n-Bu3 NBPhC12 130.4 No inflection

% wt loss calculated
for dialkylamine

dihaloborane

Dialkylamine
dihaloborane

formed

20.8 Et2 NBPhCI

35.7

29.8

*Undetermined intermediates,

e
E•......
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Fig. 1. Differential thermograms.

change in weight was observed. These reactions
are indicated in equations (g-i) and results are
presented as differential thermograms in Fig. 1 and
Table 1.

Et3NBPhCJ2 ~ Et~NBPhCI + EtCl

n-Bu3NBCI3 ~ n-Bu2NBCI2 + BuCI (h)

n-Bu3NBBr3 ~ n-Bu2NBBr2 + BuBr (i)
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