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SmI2-mediated elimination reaction of trichloromethyl carbinols:
a facile method to synthesize vinyl dichlorides

Jian Li,a Xiaoliang Xua and Yongmin Zhanga,b,*
aDepartment of Chemistry, Zhejiang University (Campus Xixi ), Hangzhou 310028, PR China

bState Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences,
Shanghai 200032, PR China

Received 10 June 2003; revised 18 September 2003; accepted 8 October 2003

Abstract—Samarium diiodide-mediated elimination reaction provides a simple and general method to synthesize vinyl dichlorides
from trichloromethyl carbinols directly in good to excellent yields.
© 2003 Elsevier Ltd. All rights reserved.

As synthetically important intermediates,1 vinyl
dihalides has drawn much attention from synthetic
chemists especially when they were found to be key
intermediates in the syntheses of anti-HIV chemicals.2

In the literature, these compounds are generally pre-
pared through Wittig-type reactions.3 However, the
requirements of phosphorous for Wittig reactions
somehow limit their attractiveness due to problems of
toxicity and volume of waste streams generated.

Up to now, by using trichloromethyl carbinols or their
esters as starting materials, several methodologies have
been reported to lead to vinyl dihalides. Nevertheless,
most of these methods experience derivatization of
trichloromethyl carbinols such as acetylation and mesyl-
ation.2,4 On the other hand, some other methods also
suffer from low yields, long reaction time or high
reaction temperature, which lower their synthetic use-
fulness to some extent.5 Thus, to develop a new proce-
dure still remains desirable especially when
trichloromethyl carbinols are used as starting materials
in reactions without any derivatization.

As a powerful, versatile, and ether-soluble one-electron
transfer reducing agent, SmI2 has played an ever-
increasing role in organic synthesis.6 Among many
other methods, SmI2-mediated reductive elimination is
a powerful method to realize alkenes and has been
extensively developed.7 To the best of our knowledge,

SmI2-mediated procedure to prepare vinyl dichlorides
has not been reported up to date. Here, we report a
facile synthesis of vinyl dichlorides from
trichloromethyl carbinols promoted by SmI2 in THF at
room temperature.

Our first attempt was carried out with two
trichloromethyl carbinols as model substrates. Fortu-
nately, when these alcohols were added to a solution of
SmI2 in THF, expected results were observed with the
corresponding vinyl dichlorides being afforded in high
yields (Scheme 1). According to a usual �-elimination
reaction, dichloromethyl carbinols B may be the major
product. In fact, no carbinols B were observed and only
the desired vinyl dichlorides A were obtained. The
above results therefore provoke our interests since SmI2

induced direct elimination of a hydroxy group has been
scarcely reported.7c

Scheme 1.
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A wide range of structurally varied trichloromethyl
carbinols 1 underwent elimination reactions by this
procedure to give the corresponding vinyl dichlorides
in high yields, as shown in Table 1. It was notewor-
thy that this reaction also proceeded well with an
aliphatic trichloromethyl carbinol 1 (entry 12). When
unsaturated carbinol was used (entry 11), the corre-
sponding elimination reaction took place as well and

its original double bond remained intact. Acetates of
some trichloromethyl carbinols were also suitable sub-
strates for reductive elimination under the same reac-
tion conditions. According to literature,7 chelation of
Sm(III) with the carbonyl oxygen of the acetoxy
group produces a six-membered ring (Scheme 2).
Elimination from intermediate I affords vinyl dichlo-
rides.

Table 1. SmI2-mediated reductive elimination reaction of trichloromethyl carbinols
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Scheme 2.
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Rodrı́guez-Solla, H. Angew. Chem., Int. Ed. 2000, 39,
2773–2775; (c) Concellon, J. M.; Huerta, M. Tetrahedron
Lett. 2003, 44, 1931–1934; (d) Concellon, J. M.; Bardales,
E. Org. Lett. 2002, 4, 189–191; (e) Concellon, J. M.;
Bernad, P. J.; Bardales, E. Org. Lett. 2001, 3, 937–939

8. (a) Corey, E. J.; Link, J. O.; Shao, Y. Tetrahedron Lett.
1992, 33, 3435–3438; (b) Aggarwal, V. A.; Mereu, A. J.
Org. Chem. 2000, 65, 7211–7212.

9. A typical procedure is as follows: A solution of
trichloromethyl carbinol (1 mmol) in dry THF (3 mL) was
added to the solution of SmI2 (2.2 mmol) in THF (20 mL)
at room temperature under nitrogen atmosphere. The deep
blue color of the solution changed to yellow slowly. After
being stirred for 5 min (Table 1), the reaction mixture was
quenched with 0.1 M hydrochloric acid (5 mL) and
extracted with ether (3×20 mL). The organic phase was
successively washed with brine (15 mL), water (20 mL)
and dried over anhydrous Na2SO4. The solvent was
removed under reduced pressure to give the crude prod-
ucts, which were purified by preparative TLC using cyclo-
hexane as eluant. All products were characterized by IR,
1H NMR, Mass spectroscopy and elemental analysis. For
example: 1,1-dichloro-2-(4-chlorophenyl)-ethene (2b): oil.
�max(film)/cm−1: 2925, 1610, 1592; 1530. �H (CDCl3): 7.50–
7.48 (2H, m), 7.37–7.35 (2H, m), 6.83 (1H, s). m/z (%): 206
(M+, 100), 208 (M++2, 96), 171 (44); 136 (74). Anal. calcd
C8H5Cl3 C, 46.31; H, 2.43. Found C, 46.23; H, 2.46%

In summary, the SmI2-mediated reduction elimination
of trichloromethyl carbinols offers a facile, convenient
and efficient method for the synthesis of useful vinyl
dichlorides.9 The advantages of this method are the
readily available starting materials,8 the mild reaction
conditions, the short reaction time and high yields.
Thus, the present method will broaden the scope of
SmI2-mediated elimination reaction and will be useful
in organic synthesis.
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