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Abstract

The reaction of aliphatic and aromatic amides with a calculated amount of benzyltrimeth-
ylammonium tribromide in aqueous disodium hydrogenphosphate at room temperature gave
N-bromoamides in good yields.

Introduction

N-bromination of amides 1 with bromine and alkali has been well investigated as
the first step of Hofmann degradation.? However, the isolation of N-bromoamides 2
is not so easy because the subsequent reaction of 2 to amines should proceed more
readily under the alkaline conditions. A few reports for the preparation of 2 by the
use of special techniques® ® have been presented. We have also shown that 1 can be
converted into 2 by the use of sodium bromite (NaBrO,) in acetic acid®.

During the course of our investigation on the synthetic utility of benzyltrimethylam-
monium tribromide (BTMA Br,) as an oxidizing agent, we recently found that
BTMA Br, in aqueous sodium hydroxide was a useful reagent for the Hofmann
degradation” and N-bromination of 1%, In this paper, we wish to report on a more
practical synthetic procedure of 2 from 1 using BTMA Br; in aqueous disodium
hydrogenphosphate (Na,HPO,) in stead of aqueous NaOH.

Results and Discussion

The reaction of 1 with a stoichiometric amount of BTMA Br; in aqueous Na,HPO,
at room temperature for several hours gave 2 in good yields. The results are
summarized in Table 1 . Our method can be applied to 1 of various types ; aliphatic,
aromatic, and heterocyclic amides.

R*CONHz + PhCH2 (CHS) 3N+BI‘§ + NazHPO4
1

R-CONHBr+PhCH, (CH;) ;N*Br~+NaH,PO,+NaBr+H.O
2
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Tablel N-Bromoamides 2 from Amides 1 with BTMA Brs;/aq Na,HPO,

Run Product Yield® Mp(C) Active bromine (%)
2 % Found Reported  Found Calcd

a CH, (CH,) (CONHBE 66 62-63 63-65°) 34.4 36.0

b CH, (CH, ) gCONHBE 83 72-74 74-76%) 30.3 31.9

c CHy (CH,) | (CONHBE 75 82-84 85-87°) 26.8 28.7

a CH,(CH, ), ,CONHBE 84 85-88 89-925) 24.4 26.1

6)
7 - 96 22.6 23.9
e CH, (CH,) | ,CONHBT 75 96-99 93-9
£ @-CONHBr 55 124-127  129-131%) 39.0 39.9
\

g Cl@—CONHBr 98 168-170  170-174%) 33.2 34.1
cL

h @CONHBr 96 108-110  102-105%’ 32.1 34.1
Br

i @com{sr 81 125-127  122-126%) 27.9 28.6

i 0 N<()-connr 95 198-203  198-202%) 30.2 32.6
0N

k @com—zsr 78 170-172  173-176%! 31.2 32.6

1 CHa@CONHBr 61 130-134  131-133%) 37.0 37.3

n @—CHZCDNHBI 64 120-124  126-129°) 36.1 37.3

CONHBr

n @ 45 114-117 - 37.6 39.7
CONHBxr

o 95 148-150 - 37.4 39.7

N

a) Yield of isolated product.

In the case of using aq Na,HPO,(pH=9.5), the N-bromination of 1 with BTMA
Br; proceeds smoothly at room temperature. Furthermore, the treatment of Na,
HPO, is more easy than that of NaOH because Na,HPO, is stable and not hygros-
copic. Thus, we noticed that the BTMA Br,-Na,HPO, system gave a more excellent
procedure for the oxidation of 1 to 2 than the BTMA Br;-NaOH system. The
simplicity of the operation and the availabilitry of substrates should also make it
synthetically useful.

As limitation of this method, attempts for the N-bromination of lower aliphatic
amides such as acetamide or propionamide were unsuccessful because the desired
products were soluble in water and decompose to amides and bromine. F urthermore,
N-brominations of ortho-substituted benzamides were also unsuccessful .
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Experimental

N-Bromo-p-nitrobenzamide ( 2 j) ; Typical Procedure : A finely powdered BTMA
Br; (1.95g, 5 mmol) was added to a stirred mixture of p-nitrobenzamide ( 1 j) (0.83
g, 5 mmol) and Na,HPO, 12H,0O (2.69g, 7.5 mmol) in water (20 ml), and the
mixture was stirred for 4 h at room temperature. The obtained precipitate was
filtered, washed with dichloromethane (5 ml), and dried in vacuo to give 2j as
colorless crystals ; yield 1.17g (95%) ; mp 198-203°C (dec.) (lit,¥ mp 198-202°C).
Active bromine measurement : Found ; Br, 30.2%. Calcd for C,H;N,O;Br ; Br,
32.6%.
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