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THE REACTION OF TERMINAL ALKYNES WITH THE REAGENT PREPARED
FROM BENZENESELENENYL BROMIDE AND SILVER NITRITE. NOVEL
EFFICIENT SYNTHESIS OF 1-ALKYNYL PHENYL SELENIDES
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1-Alkynyl phenyl selenides were synthesized in good yields by
the reaction of l-alkynes with a new reagent prepared from benzene-
selenenyl bromide and silver nitrite.

1-Alkynyl selenides (1) are important intermediates for regiospecific and
stereoselective synthesis of vinyl selenides.l) Two methods, both of which use
l-alkynes as the starting material, have thus far been available for the synthesis
of these compounds (l).l’z) The earlier procedure utilizes the reaction of
benzeneselenenyl bromide with lithium acetylide prepared with a strong base
(e.g. butyllithium)l), which often presents cumbersome problems especially with
cases involving base-sensitive substrates. The milder method, recently reported
by us,z) involves Cu(I)-catalyzed reaction of l-alkynes with phenyl selenocyanate.
Although this allows the presence of the wider range of functional groups, serious
drop of yield (37%) was observed with ethyl propiolate. Herein is reported an
even milder method which was also successful in effecting the selenenylation of
ethyl propiolate.

The new process, illustrated in Equation 1, involves the use of the nitro
selenide reagent3) prepared from benzeneselenenyl bromide and silver nitrite.
1-Alkynes, including ethyl propiolate, react rapidly with this reagent under very
mild conditions (r.t., 1-3 h) to provide l-alkynyl phenyl selenides (£)4)in

67—-85% yields (Table 1).

PhSeBr + AGNO,
CHsCN - CHyCly

R-C=C-SePh (1)
1

R-C=C-H

In a typical reaction, a solution of silver nitrite (320 mg, 2.1 mmol) in dry
acetonitrile (5 ml) was added to a stirred solution of benzeneselenenyl bromide
(472 mg, 2.0 mmol) in dry dichloromethane (5 ml) at ambient temperature under
nitrogen. At this time the dark brown solution of benzeneselenenyl bromide
immediately turned pale yellow and the reaction mixture deposited precipitates of
silver bromide. The contents were stirred for 5 min. Alkyne (2.0 mmol) was then
added and the reaction mixture was stirred for further 1-3 h (TLC control).
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It was then filtered through a filter paper to remove the precipitates. The con-
centrated filtrate was loaded onto a column of silica gel and eluted with a hexane-
dichloromethane mixture. Concentration in vacuo afforded l-alkynyl phenyl
selenide (l) as colorless oil.

As shown in Table 1, this procedure is successful with a variety of alkynes
to provide 1 in good yields which were not optimized. 1In particular ethyl
propiolate gave a 74% yield of ethyl 3-phenylselenopropiolate (Entry 6).

Table 1. Synthesis of 1-Alkynyl Phenyl Selenides (1)

Entry R Reaction Time Yielda)

/h /%
1 CH3(CH2)3- 1 78
2 CH3(CH2)5- 1 85
3 CH3(CH2)7- 3 77
4 (CH3)2CH(CH2)2- 3 85
5 CH3CH2(CH3)C(OH)— 3 67
6 CH3CH202C- 3 74
7 C6H5— 3 82

a) Isolated yield.
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