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Table 1. Reductive debromination of vic-dibromides with BiCl3/indium
system

entry substrate product time 
(hr)

yield 
(%)a

1
Br

Br 0.5 95

2
Br

Br
0.5 91

3
Br

Br

OCH3

O
OCH3

O 0.5 94

4
Br

Br 1.5 92

5
O

Br Br

O
1.5 89

6
O Br

Br
Cl

O

Cl

1.0 86

7
O Br

Br
OCH3

O

OCH3

2.0 86

8
Br

Br

OMe

O

OMe

O

0.5 94

9 CH3

OBr

Br
CH3

O

1.0 90

10 H

OBr

Br
H

O

2.0 84

11 OH

OBr

Br
OH

O

1.0 89

aIsolated yields. The products are commercially available and were cha-
racterized by comparison of their spectral data with authentic samples.

The vic-dibromide-alkene functional group interconversion 
represents a useful step in the double bond protection-depro-
tection strategy.1 To date, several protocols have been utilized 
for the debromination of vic-dibromides to alkenes, but some of 
these methods are associated with limitations regarding chemo-
selectivity, low yields, prolonged reaction times, and harsh 
reaction conditions.2 Consequently an efficient and mild pro-
cedure for debromination of vic-dibromides continues to be 
developed. The chemical reactivity of BiCl3/M system (M = Zn, 
Fe, Al, Mg) has been the subject of considerable interest and 
the reducing ability of these systems has been extensively stu-
died.3 Because of the close resemblance of indium to zinc in 
several respects, including first ionization, we reasoned that 
BiCl3/indium system could serve as a protocol for the debro-
mination of vic-dibromides. In recent years indium metal has 
drawn an increasing attention for its unique properties such as 
low toxicity and high stability in water and air compared with 
other metals.4 Bismuth(III) chloride is inexpensive, relatively 
non-toxic, fairly water insensitive, and environmentally benign 
reagent, which have been used as mild Lewis acid catalyst for 
synthetic transformations. In continuation to our interest in 
exploring the utility of metal-metal salt system in organic syn-
thesis,5 we wish to report here an efficient and mild method 
for debromination of vic-dibromides 1 to alkenes 2 with BiCl3/ 
indium system in methanol at room temperature. The reaction 
can be generalized as in eq. 1.6 The new reagent system was 
generated by the addition of indium powder to a stirred solu-
tion of bismuth chloride in methanol under sonication.7 To 
guage the scope and limitations of this methodology, various 
substituted vic-dibromides were subjected to this protocal at 
room temperature. We have found that vic-dibromides on treat-
ment with BiCl3/indium system in methanol solution are smoo-
thly converted into the corresponding alkenes in high yields. 

1 2

BiCl3/In

MeOH, rt
C C

Br Br

C C (1)

The high yields of the debromination products demonstrate 
the efficiency of this new method. To ensure the role of indium, 
a controlled experiment was carried out using vic-dibromides 

with BiCl3 without indium metal, which failed to yield any 
desired product. A 2 : 1 ratio of indium and BiCl3 was the best 
ratio in terms of yield and reaction time. And methanol has 
been found to be the most suitable solvent for the reaction. 
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The result of the reaction is summarized in Table 1, where we 
examined a series of functionally and structurally various vic- 
dibromides. Clearly a broad range of functional group (ester, 
carboxyl, aldehyde, methoxy, chloro, and ketone) was tolerated 
under the reaction conditions and only trans olefins were obtain-
ed. It was worth commenting that the sensitive carbonyl group 
remains intact without any further reduction under the reaction 
condition (entries 5-10). In comparison with other procedures, 
the present procedure reduced vic-dibromides in higher yields 
and showed a good chemoselectivity under mild conditions. 
The notable advantages of this methodology are mild reaction 
conditions, simple manipulation, high yields, and tolerance of 
various functional groups. No over-reduction of the produced 
alkene was observed with any substrate.8 Some of the vic-dibro-
mides in the table are commercially available, or could be pre-
pared conveniently from the corresponding precursors through 
known olefin halogenation reactions.9 Although the reaction 
mechanism is still not clearly understood at this time, the re-
action can be envisaged to proceed in two stages. In the first 
bismuth(III) chloride is probably reduced by indium to form 
low-valent bismuth species, which in the subsequent step would 
debrominate vic-dibromides 1 to give the corresponding alke-
nes 2 through a SET (single electron transfer) process. The 
reducing property exhibited by metal-metal salt combinations 
proceeds through transfer of one electron from the metal surface 
to the substrate. In such combinations elementary metal part 
needs to be more electropositive than the metal part of the salt. 
The involvement of zero valent bismuth resulting from the trans-
metallation of bismuth chloride with indium metal may be 
presumed.10 We have been able to demonstrate the utility of 
BiCl3/indium system for effecting chemoselective debromina-
tion of vic-dibromides.

In conclusion, we have demonstrated that BiCl3/indium sys-
tem mediates an efficient and mild conversion of vic-dibromides 
to the corresponding alkenes. Although the scope and limitations 
were not fully established, the present method could be a prac-
tical alternative to the conventional method. Further work on 
the application of BiCl3/indium system is in progress.
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