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Debrominations of vic-dibromides to alkenes using a variety
of reagents have been reported’. Zinc dust is so far the most
widely employed reagent for these purposes®. The reaction is
usually carried out in acetic acid or ethanol. Debromination
in an aprotic solvent, however, is of great interest because po-
tential problems of substrate solubility can be eliminated. We
have now found that vic-dibromides 1 are converted to the
corresponding alkenes 2 in nearly quantitative yields and un-
der very mild conditions by treatment with zinc dust and a ca-
talytic amount of titanium(IV) chloride in tetrahydrofuran at
0°C.

Table. Debromination of vic-Dibromoalkanes 1 to Alkenes 2
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Zn/TiCl,/

THF, 0°C, 3h

R‘—(l:H—tl:H—RZ R'—CH=CH—R?

Br Br
1 2

Results and the effects of variations in some reaction paramet-
ers (using 1,2-dibromodecane as the substrate) are displayed
in the Table. It can be seen from the Table that, in addition to
titanium(IV) chloride, other transition metal halides such as
cobalt(Il) chloride, chromium(III) chloride and nickel(Il)
chloride can be used as catalyst, but titanium(IV) chloride is
the most effective. The success of this reaction is dependent
on the solvent used. No reaction took place in solvents such
as ether or benzene. Noteworthy here is the fact that the elimi-
nation is virtually stereoselective (Entry 8 and 9 in the Ta-
ble).

Low-valent titanium compounds obtained by reduction of ti-
tanium(I11) or titanium(IV) chloride with lithium aluminium
hydride have been employed for dehalogenation of vic-di-
haloalkanes®. This reaction, however, is not catalytic but re-
quires a stoichiometric amount of the titanium compound. Al-
though there are many methods available to debrominate vic-
dibromoalkanes, we consider the method reported here to be
one of the most efficient and operationally simple proce-
dures.

Debromination of vic-Dibromoalkanes (1) to Alkenes (2); General Pro-
cedure:

A catalytic amount of titanium(IV) chloride (0.16 ml, 1.5 mmol) is ad-
ded to a mixture of zinc dust (3.7 g, 57 mmol) and vic-dibromoalkane 2
(19 mmol) in tetrahydrofuran (50 ml) contained in a 100 ml Schienk

Entry Dibromide Alkene® Reaction Conditions” Yield® b.p. [°C)/torr
1 2 Catalyst/Solvent %]
found Ref.*
1 n-CgHyy— <|:H—(':H2 n-CgH,,— CH=CH, none/THF trace
2 Br B TiCly/ THF 86 (99) 170-173°/760 170.6°/760
3 TiCl,/ether trace
4 TiCl,/benzene trace
5 CoCl,/THF (23)
6 CrCl/THF (72)
7 NiCl,/THF (14)
S -n 1 n-CHy  CHg=n
ZaBr - .
8 H‘,_/C—C\’ H/c C\H TiCl,/THF 89 (96) 143-144°/760 144-146°/760
Br CiHg-n .
{cis/trans = 96/4)
GaHymn B n-C3H H
S e
9 ,,/c—c\’E’r Je=c TiCl/THF 91 (98) 143-144°/760
BrH C‘Hg -n H C,Hg-n
le/s/trans = 1/99)
Br
10 O‘ ] O TiCl/THF 91 (100) 135-137°/760 34°/12
r
Br O 0
11 Br CHy " CA)J\,CHB TiCl/ THF 85 123-125°/760 124-124.2°/760
2
Br OH OH
12 Br A A _cH, ~ACH, TiCl./THE 82 127-130°/760 129-131°/760

* All products were identified b
® Reaction at 0 °C for 3 h.

y comparison of their physical properties with those of authentic samples.

¢ Yield of pure product isolated by distillation purity: >99% by G.L.C. (PEG 20 M, 5 m). Value in brackets is vield determined by G.L.C.
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flask under argon at 0 °C. The reaction mixture is then stirred for 3 h
at 0 °C, and worked up by the addition of water (20 ml) and extraction
with ether (3 x 20 ml). The ether extract is dried with magnesium sulfate,
the solvent distilled off, and the product is isolated by distillation.
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