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Abstract: At ambient temperature, β-arylselenenyl tertiary alcohols can
be conveniently synthesized with samarium diiodide, chloromethyl
selenides and ketones by one-pot method in high yields.

β-Hydroxyalkyl selenides are valuable intermediates for the synthesis of
various selenium-free compounds1. They have been reduced to
alcohols, transformed to alkenes, rearranged to ketones and used as the
precursors of epoxides and allyl alcohols. β-Hydroxyalkyl selenides
have been already synthesized by the reaction of α-selenoalkyllithiums
towards aldehydes or ketones2. Another method was by the addition
reaction of phenylselenenyl chloride to olefins followed by hydrolysis3.
Although the former is the most general method, the necessary
selenoacetals can not be easily obtained4, and the preparations and
reactions of α-selenoalkyllithiums are required at low temperature
(usually at -78°C), which causes some inconvenient operation. With
regard to the latter, for the absence of regioselectivity in the addition
reaction, two mixtures are usually obtained, which limited its use. Now
we provide a novel approach to β-arylselenenyl tertiary alcohols, one
important type of β-hydroxyalkyl selenides. Target products are
obtained by a one-pot procedure with chloromethyl arylselenides,
ketones and samarium diiodide under very mild conditions. With a
modified literature5 method, chloromethyl arylselenides can be also
conveniently prepared6 (see Scheme 1).

Scheme 1

Recently, applications of samarium diiodide in organic synthesis have
become popular7. Kagan firstly found that as well as being a powerful
reducing agent, SmI2-THF solution could promote efficiently
alkylations of ketones by alkyl halides8. Alkyl iodide, bromide and
sulfonates have achieved satisfactory results. When alkyl chlorides
(even allyl chlorides) were used, long reaction time and low yields were
encountered. However, in our experiments, chloromethyl selenides can
act as an excellent arylselenomethylation agent. At room temperature,
the alkylation reactions are completed over 2-6 hrs in high yields
(usually over 70%). Therefore, the ability of the selenium functional
group to stabilize adjacent carbanions must facilitate greatly the
alkylation reaction. Except for acetophenone, the reaction towards alkyl
ketones and cycloalkylketones can achieve good results by the
simultaneous addition of ketones and chloromethyl selenides to the
samarium diiodide solution of THF. Low yield (30%) of tertiary alcohol
is obtained in the reaction of acetophenone by the above procedure. If
chloromethyl selenide is added prior to the addition dropwise of the
acetophenone solution, the yield can be improved to 60%. The
alkylation of aldehydes is unsuccessful because the direct reduction to
alcohols and/or pinacol coupling dominates the reaction. Attempt of a

Grignard procedure fails, too. Even in the absence of a proton donor,
chloromethyl selenides are reduced to methyl aryl selenides. The
representative experimental results9 are summarized in Table 1.

Table 1

In conclusion, we found a novel method for one-pot preparation of β-
hydroxyalkyl selenides. Mild reaction conditions, convenient operation,
available materials and high yields make it attractive. 
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