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Regioselective Oxyselenenylation
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The regioselective oxyselenenylation of terminal olefins or
cycloalkenes was achieved via olefin oxymercuration and subsequent
radical substitution by selenenylating reagent such as S-benzoyl
Se-phenyl selenosulfide, diphenyl diselenide, or phenylseleno-
cyanide. Successful application to intramolecular seleno-
cyclization of a mercurial bearing an «,B-unsaturated ester is also

described.

To establish a completely regioselective selenenylation is one of the

1)

important requisites in synthesis. However, electrophilic selenenylations of

olefins sometimes give a thermodynamic equilibrated mixture, especially in

2)

reactions of terminal olefins. We have reported the regioselective

selenenylation of olefins via a free radical pathway using S-acyl Se-phenyl
3)

[SSe-phenyl (selenothioperoxy)carboxylate], which involves the

4)

selenosulfide

intramolecular selenothiolactonization and the intermolecular selenothio-

5)

esterification, notably the latter realizing the regioselective selenenylation
of terminal olefins. We here describe an overall regioselective selenenylation of
olefins via oxymercuration and subsequent radical selenenylation. We also report
the selenocyclization of an mercurial bearing an o,B-unsaturated carboxylic ester.

Several 2-hydroxy- and 2-methoxymercurials prepared by the known
oxymercuration method6) were converted to the corresponding seleno compounds by
irradiation with S-benzoyl Se-phenyl selenosulfide [SSe—phenyi benzenecarbo-

(selenothioperoxoate)]. Diphenyl diselenide was also effective in these

reactions. The results are summarized in Table 1.
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A typical reaction was carried out as follows. A degassed 1T M (1 mol dm_3)

benzene solution of organomercury bromide 1 and 1.2 equiv. S-benzoyl Se-phenyl
selenosulfide was irradiated under argon atmosphere in a glass tube at a distance
of 15 cm from 400 W high pressure mercury lamp. The reaction mixture was filtered,
and the filtrate was then concentrated and purified by silica gel chromatography
to give the oxyselenenylated compounds 2.

Oxyselenenylated compounds 2a and 2b obtained from 1-decene via
oxymercuration were not contaminated with the regio isomers. It was confirmed by
GLC and NMR spectra by comparison with the authentic Markovnikov and anti-
Markovnikov oxyselenenylated compounds obtained via an ionic pathway. Thus,
completely regioselective olefin selenenylation could be achieved. S-Benzoyl Se-
phenyl selenosulfide was found to be as effective as diphenyl diselenide7) in most
cases, while in reactions of mercurials 1c and 1d selenides 2c and 2d were
obtained in lower yields than with diphenyl diselenide. Mercurials la and 1b were
also irradiated with phenyl selenocyanate to give selenides 2a and 2b,
respectively, in moderate yields.

Irradiation of trans cyclohexylmercurials le and 1f with S-benzoyl Se-phenyl
selenosulfide afforded a significant amount of the cis oxyselenides cis-2e and
cis-2f, respectively, in addition to the respective trans isomers trans-2e and
trans-2f. Formation of cis isomers «cis-2g and cis-2h was also observed in the
reaction of trans cyclopentylmercurials 1g and 1h. These features are in accord

8)

with the free radical chain process and are in contrast to the ionic

oxyselenenylation of olefins which leads to the exclusive formation of the trans

adduct.
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Table 1. Selenenylation of Bromomercurials 1 into 2

a)

Bromomzarcurial Reagent Reaction Selenide Yield/$
time/h
1a PhCOSSePh 2 2a 95
1a PhCOSSePh 1.5°) 2a 90
1a (Phse), 1 2a 92
1a PhSeCN 4 2a 64
1b PhCOSSePh 1.5 2b 92
1b (Phse), 1 2b 95
1b PhSeCN 1 2b 80
1c PhCOSSePh 1 2¢ 56
1c (Phse), 1 2¢ 90
1d PhCOSSePh 2 24 67
1d (Phse), 1 2d 87
1e PhCOSSePh 1 2e 91 (t/c 60/40)°)
1e (Phse), 0.5 2e 95 (t/c 56/44))
1£ PhCOSSePh 1 2f 97 (t/c 46/54)°)
1f (Phse), 0.5 2f 93 (t/c 43/57))
1q PhCOSSePh 1 2q 91 (t/c 94/6)%)
19 (Phse), 0.5 29 95 (t/c 92/8)%)
1h PhCOSSePh 1 2h 95 (t/c 97/3)9)
1h (Phse), 0.5 2h 97 (t/c 92/8)%)

a) All reactions except indicated were carried out by irradiation (400 W Hg lamp)
in 1 M benzene solution. b) A 1 M benzene solution was heated under reflux in the
presence of AIBN. c) The trans/cis ratios were determined by the NMR spectra.

d) Isolated ratio.

9)

Since the intermediate carbon radical should be nucleophilic, we next tried

10)

the selenocyclization of mercurial 4 Dbearing an o,B-unsaturated carboxylic

ester, prepared from ethyl hepta-2,6-diencate 3. Irradiation of 4 with diphenyl

§_11)

diselenide (1.1 equiv.) for 1 h gave the selenocyclized product and

selenosubstituted one 6 in 81% and 13% yield, respectively.
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OH
HgBr
1) Hg(OAc)2
2) NaBr
CO,CH, CO,CHy
3 4
OH OH
SePh
(PhSe)2 .
hv CO,CH
273
COZCH3
PhSe
5 81% 6 13%
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