Bromination of Aromatic Amines

by Use of Benzyltrimethylammonium. Chlorobromate (1-)"

Shoji KAJIGAESHI*, Takaaki KAKINAMI**, Michikazu SHIMIZU***,
Makoto TAKAHASHI**, Shizuo FUJISAKI*, and Tsuyoshi OKAMOTO**
(Received July 14, 1988)

Abstract

The reaction of aromatic amines with benzyltrimethylammonium chlorobromate (1—) in
dichloromethane—methanol containing calcium carbonate powder at room temperature
easily gave bromo —substituted aromatic amines in good yields.

Introduction

Recent work in this series has shown that the reaction of aromatic amines (1) with
benzyltrimethylammonium tribromide (BTMA Br;) in dichloromethane —methanol
containing calcium carbonate powder at room temperature readily gave bromo—
substituted aromatic amines (2).? In this paper, we wish to report a bromination of 1
by use of a more effective reagent, benzyltrimethylammonium chlorobromate (1-)
(BTMA Br,Cl). '

Results and Discussion

The reagent, BTMA Br,Cl, was prepared from the reaction of benzyltrimethylam-
monium chloride with equimolar amount of bromine in dichloromethane, as shown in
previous our report.®

The reaction of 1 with BTMA Br,Cl in dichloromethanemethanol in the presence of
calcium carbonate powder for several minutes at room temperature gave 2 in good
yields. The results are summarized in Table 1.

R

NHz—@ +n PhCH,(CH,)sN*Br,CI
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We noticed that the presence of methanol markedly facilitated the bromination of 1.
In these cases, the main active species is probably methyl hypobromite produced from
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Table 1 Bromination of Aromatic Amines by Use of BTMA Br,Cl
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a) Structures of known products were aloso confirmed by their '"H NMR sprctra.
b) Yield of isolated product.
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the reaction of BTMA Br,Cl with methanol. In fact, we confirmed the evolution of
hydrogen bromide by the addition of BTMA Br,Cl into methanol at room temperature.
The reaction of 1 with the active intermediate methyl hypobromite must give 2 and
methanol which can be employed repeatedly. Hydrogen bromide generated should be
neutralized by added calcium carbonate.

PhCH,(CH,;); N*Br,Cl-+CH;OH
—>PhCH,(CH,);N*Cl-+CH,OBr+HBr
1+CH,OBr——2+CH,0H

As shown in Table 1, the reaction times for the bromination of 1 using BTMA Br,
CI are quite short compared with BTMA Br,.2 That is, BTMA Br,Cl is a stronger
brominating agent for 1 than BTMA Brs,.

Although exhaustive dibromination of nitroanilines (e.g., 1s, 1t) with 2 equiv. of
BTMA Br; was not so easy, no matter how long a time was taken,?? reaction of the
nitroanilines with 2 equiv. of BTMA Br,Cl gave desired dibromo—substituted
nitroanilines (e.g., 2s, 2t) in good yields (see Table 1). That is, BTMA BrCl is
particularly useful and effective brominating agents for relatively inactive aromatic
amines such as nitroaniline derivatives.

However, as a limitation of the procedure using BTMA Br,Cl, attempts at the
selective mono—bromination of 1 were unsuccessful. '

Experimental

2,4 6— Tribromoaniline (2a), Typical Procedure.

To a solution of aniline (1a) (0.50g, 5.37 mmol) in dichloromethane (50 ml)—methanol .
(20ml) was added BTMA Br,Cl (5.75g, 16.64 mmol) and calcium carbonate powder (2g)
at room temperature. The mixture was stirred for only 2 min until a fading of the
orange color took place. Excess calcium carbonate was filterd and the filtrate was
concentrated; then, to the obtained residue was added a sodium hydrogensulfite
solution (5%, 20ml). The mixture was extracted with ether (40mlX4). The ether layer
was dried with magnesium sulfate and evaporated in vacuo to give a residue which was
recrystallized from methanol—water (1 : 3) affording 2a as colorless crystals ; yield
1.59g (90%); mp 121—-123°C (Lit., mp 119—120°C).
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The treatment of 2-nitroaniline (1t) with BTMA Br; instead of BTMA Br.Cl under the similar
conditions (see Table), gave a mixture of the starting material 1t, 2-nitro-4-bromoaniline and 2t

in the ratio of 1: 2 : 6 on its '*H NMR spectrum.



