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aminobromination of terminal alkenes
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Abstract—t-Butyl N,N-dibromocarbamate, easily obtained by bromination of t-butyl carbamate in aqueous potassium carbonate,
reacts smoothly with a variety of terminal alkenes to afford the corresponding �-bromo-N-Boc-amines upon reduction with
aqueous sodium sulphite. Immediate deprotection of N-Boc-amines with gaseous HCl yields �-bromoamine hydrochlorides in
good yields. © 2001 Elsevier Science Ltd. All rights reserved.

Direct functionalization of a carbon�carbon double
bond by free-radical or ionic addition of various pseu-
dohalogens has been the subject of numerous and
intensive studies. In a series of our earlier papers1–4 we
have shown that diethyl N,N-dichlorophosphoramidate
(DCPA)1,2 and its N,N-dibromoanalogue (DBPA)3,4

behave as typical pseudohalogens towards alkenes. The
latter compound in particular appeared to be a very
promising and versatile reagent capable of reacting with
alkenes either via a radical-chain mechanism3 or by an
ionic addition pathway,4 depending upon the reaction
conditions. The DBPA–alkene adducts, upon reduction
with sodium bisulphite, could subsequently be dephos-
phorylated to the corresponding �-bromoamine
hydrochlorides, useful precursors of aziridines.

As part of our studies aimed at developing a new,
phosphorus free reagent for free-radical aminobromina-
tion of alkenes, we performed the synthesis of t-butyl
N,N-dibromocarbamate (BBC) 2 using t-butyl carba-
mate 1 as a starting material. The bromination of crude
1 using elemental bromine was carried out in aqueous
potassium carbonate at room temperature to give 2 in
excellent yield (Scheme 1).5
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Scheme 3.

Table 1. Preparation of �-bromoamine hydrochloridesa

R1 Yield (%)Entry Mpb (°C)R Lit.3 mp (°C)

Ph 831 165–167H 158–159
2 Me Me 78 157–159 151–153

Me3 Et 80 149–150 133–135
Bu 54.5H 183–1854 174–176

H5 Bn 56 180–182 c

6 PrH 59 175–177 c

Neo-C5H11 55 110–112 cH7

a All new compounds were fully characterized by MS, IR, and 1H NMR spectra.
b Crystallized from ethanol–ether. All compounds decomposed on melting.
c Not reported previously.

Crude BBC 2 was found to react smoothly and regiose-
lectively with terminal alkenes 3 in an anti-
Markovnikov fashion (which is evident from NMR
spectroscopy) yielding the corresponding N-bromoad-
ducts 4 which could subsequently be reduced by means
of 12% aqueous sodium sulphite at 5–10°C to give
�-bromo-N-Boc-amines 5 (Scheme 2).

Careful examination of the NMR spectrum of the
crude BBC–styrene adduct revealed the presence of ca.
7% of 5-phenyl-oxazolidin-2-one 8 contaminating the
expected �-bromo-N-Boc-amine 7. The latter was
slowly transformed into 8 on standing in solution even
at room temperature. The presence of oxazolidinone 8
in the BBC–styrene adduct can be explained as a result
of cyclization of 7 via an intramolecular SN2 displace-
ment. The analogous conversion of �-mesyloxy-N-Boc-
amines into oxazolidinones has been reported recently
(Scheme 3).7

The formation of variable amounts of oxazolidinones
was also observed on attempted addition of BBC 2 to
other alkenes. In order to minimize this undesired side
reaction, the �-bromo-N-Boc-amines 5 were not iso-
lated but immediately deprotected just after addition by
means of gaseous HCl in CH2Cl2 to give �-bromoamine
hydrochlorides 6 (Table 1). All BBC additions to termi-
nal alkenes exhibit characteristic features which are
indicative of spontaneously initiated free-radical chain
reactions.

In summary, we have shown that terminal alkenes can
easily be converted into �-bromoamine hydrochlorides
6 utilizing the new aminobrominating reagent 2. The
yields of 6 are higher and their purity is better than

reported previously.3 The use of 2 in other similar
synthetic applications is currently under investigation.
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