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Abstract: The insertion of elemental selenium into the Csp?Zr
bond of akenylchlorozirconocenes affords (E)-vinylseleno zir-
conocenes, which were trapped by acyl chlorides giving (E)-vinylic
selenol estersin good yields.
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Recently transition metal selenolates have been widely
used in synthesis of selenides due to their good nucleo-
philicity in aprotic solvents.! The following intermediates
have been reported: ArSezZnCl,! ArSeCu,®> ArSeSml,,?
Cp,TiSeAr,* Cp,Zr(SeMe),,> Cp,Hf(SeMe),,°> and
Cp,ZrSe,CsH,-0° and they have complemented in reactiv-
ity the known main group metal selenolates, such as Ar-
SeNa,” MeAlSeMe? ArSeTl.® Vinylic selenolates are
important intermediates for vinylic selenides, whose
promising potential could be anticipated by the combina-
tion of the special reactivity of selenium and particularly
reactivity associated with the carbon-carbon double
bond.'® Herein we report the first example of vinylseleno
transition metal complexes, and its application in facile
synthesis of (E)-vinylic selenol esters. Although vinylic
bromomagnesium selenolate’* and vinylic lithium
selenolate’? have been reported, it is safeto say that
vinylseleno transition metal complexes will complement
in reactivity the main group metal selenolates.
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Scheme 1

Typical procedure: To the stirred suspension of 1.2 mmol
Cp,Zr(H)CI® in 8 ml THF (freshly distilled from sodium
and benzophenone) under N, atmosphere was added drop-
wise Immol phenylacetylene through a syringe. The mix-
ture was stirred until it turned into a clear solution, then
was added dropwise by a syringe into the stirred suspen-
sion of 1.2 mmol selenium powder in 2 ml THF(disposed
as above), the mixture turned gradually from a dark yel-

stirred for 4 hours. The solvent was removed under re-
duced pressure, and the product was extracted from the
residue with diethyl ether (4 x 10ml), filtered, concentrat-
ed under reduced pressure and further purified by flash
chromatography onsilicagel (light petroleum ether-dieth-
yl ether (10:1) as the eluent), affording the product 3a.

The outcomes were summarized in Table 1.

Tablel. Synthesisof (E)-vinylic selenol estersfrom alkynes, elemen-
tal selenium and acy! chlorides.

RC=CH R’COCI The products Yield®
R R’ (3a-3f) (%)
Ph CH; Ph 84

SeCOCH;
Ph Ph Ph 81
s
SeCOPh
Ph n-CsHp,; Ph 65
SeCOCsHy

BtCH,* CH; BtCH, 78

SeCOCH,
BtCH," Ph BtCH, 73

—
SeCOPh
MeOCH; Ph MeOCH, 82
s
SeCOPh

* Bt=benzotriazol-1-yl  °Isolated yields.

Itisnoteworthy that in our experimentsthe insertion of el-
emental selenium into Csp?-Zr bond proceeds smoothly in
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THF at room temperature(about 10 °C) and usually com-
pletes in 30min., while Gautheron B. et al reported similar
reactions between Se and t-Bu-zirconocene dimethyl or
diphenyl in boiling heptane for several hobfs.

low-green suspension into a deep red solution during 0.5
hours. Then 1 mmol CH;COCI was added dropwise
through a syringe, and the mixture was continued to be
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Selenol esters** are synthetically useful compounds as
precursors of acyl radicalsand acy! cations. They can also
be easily converted into the corresponding acids, esters,
amides, ketones, adehydes, and alkenyl selenides.®® In
particular, vinylic selenol esters are very versatile seleni-
um derivatives which can serve as good el ectron acceptors
to generate cleanly vinylic selenide anions under mild
conditions!?® and other applications.**® However, accord-
ing to our knowledge, the only reported synthetic method
of vinylic selenol estersinvolved demethylation of vinylic
methyl selenides with excessive MeSeli under severe
conditions or sodiumin DMA, followed by carbonylation
of the produced vinylic selenide anions.'? In comparison,
our method ismore attractive. It should be pointed out that
apart from the 1-alkynes employed in Scheme 1, various
internal alkynes, alkenes, functionalized alkynes and alk-
enes can proceed hydrozirconation reaction smoothly and
stereosel ectively,® moreover, al the reagents in Scheme
1 are commercialy available, as a result, the present
method has provided aversatile, convenient route to vari-
ous selenal esters other than (E)-vinylic selenol esters.
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