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Communications
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The debromination of vic-dibromides to alkenes is impor-
tant in organic synthesis as a double bond protection-depro-
tection strategy.1 A number of methods for effecting
debromination have been developed, but most require long
reaction times or elevated temperatures.2 It has been
reported that Cp2TiCl2/Zn system can be used for a reductive
debromination of vic-dibromides 1 to alkenes 2.3 We have
found that various vic-dibromides 1 on treatment with
Cp2TiCl2/In system in THF are also smoothly converted into
the corresponding alkenes 2 in good to excellent yields. In
comparison with Cp2TiCl2/Zn system, the reactions using
Cp2TiCl2/In system are fast and high-yielding. The chemical
reactivity of Cp2TiCl2/M system (M=Na, Zn, Al, Mg, Sm)
has been the subject of considerable interest and the reduc-
ing ability of these systems has been extensively studied.4

Because of the close resemblance of indium to magnesium
and zinc in several respects, including first ionization poten-
tial,5 we considered that Cp2TiCl2/In system could also be a
useful addition to the conventional methods. We report here
a rapid and convenient reductive procedure for debromina-
tion of vic-dibromides 1 to alkenes 2 with Cp2TiCl2/In sys-
tem under the mild conditions. The reactions can be
generalized as in eq. 1.6 The reaction molar ratio of indium
and Cp2TiCl2 is 1 : 2. If the molar ratio is changed to
In : Cp2TiCl2=1 : 1, the reaction is not successful. It is evi-
dent from the table that the reductive eliminations are
chemoselective as aldehyde, keto, methoxy and ester groups
remained unaffected under the reaction conditions. In order
to assess the generality of the process, the reaction was stud-

ied with a variety of vic-dibromides and only trans olefins
were obtained. The results are summarized in Table 1.

All  the compounds obtained showed IR, NMR and mass
spectral data compatible with the structure. Although the
role of bis(cyclopentadienyl)titanium(IV) dichloride is still
not clarified, it is likely that reduction of titanium(IV) with
indium provides low valent titanium, which reacts with vic-
dibromides 1 to give the corresponding alkenes 2.7 The nota-
ble advantages of this methodology are mild reaction condi-
tion, fast reaction time (10 min), simple operation, tolerance
of other functional groups. The reaction of 2,3-dibromo-
ketoester with this reagent gave saturated ketoester as an
overreduction product (entry 8). The formation of the
reduced products can be conceived to proceed via alkenes by
debromination of the dibromides and subsequent reduction
as Khurana has suggested in his work.8 In the case of ali-
phatic vic-dibromide, cholesterol dibromide underwent
smooth debromination (entry 10), but 1,2-dibromodecane
was inert (entry 11). It is assumed that the radical or anion
intermediate of aliphatic vic-dibromide is less stable than
that of the aromatic compound.

In conclusion, we have demonstrated that the dehalogena-
tion of vic-dibromides with Cp2TiCl2/In system provided
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various alkenes in good to excellent yields under the mild
conditions. The reaction is rapid and the procedure is simple.
Although the scope and limitations were not fully estab-
lished, the present method could be a practical alternative to
the conventional method. Further investigations of more
useful applications are in progress.
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Table 1. Reductive debromination of vic-dibromides with Cp2TiCl2/
In system

Entry Substrate Product
Reaction

time (min)
Yield (%)*

*Isolated yields.


