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THIOSILANES BASED DELIVERY OF SULFUR
FUNCTIONALITIES IN ORGANIC SYNTHESIS.

ALESSANDRO DEGL’INNOCENTI®*, ANTONELLA  CAPPERUCCIY, PAOLA ULIVIP,
ALESSANDRO MORDINI?, GIANNA REGINATO® and ALFREDO RICCI**

%Centro C.N.R. Composti Eterociclici c/o °Dipartimento di Chimica
Organica, via G. Capponi, 9, 50121, Firenze, Italy. “Dipartimento di Chimica
Organica, v.le Risorgimento 4, 40100 Bologna, Italy.

Abstract: Thiosilanes have been proved efficient reagents in the transfer of
sulfur functionalities onto organic substrates.

Vinyl sulfides have recently emerged as valuable synthetic intermediates!, taking
part in a number of interesting chemical transformations. Nonetheless, their
synthesis is not straightforward, although a number of methodologies have been
proposed in the literature?. Moreover, 1,3-bisphenylthiopropenes have been shown
extremely versatile intermediates, being used by Corey? and Cohen* for some key
steps in the total synthesis of some prostaglandin and prostacyclin systems.

We report in this note on a novel synthetic approach to these classes of compounds>.
We have found that upon treatment of a variety of silyl enol ethers in the presence of
equimolar amounts of BF;Et,O with different silyl sulfides, a clean reaction occurs,

leading to the corresponding substituted vinyl derivatives as shown in Scheme 1.

Ry );<OSiMe3 PhS-SiMes Ry _ sPh
—_—
R2" Ry BF5 Elp0 R2" Ry

RI? R2, R3, = Alk, Cycloalk, Ar.
SCHEME 1

This reaction possesses a broad generality, occurring smoothly with different
substrates, ranging from linear to cyclic enol ethers, leading to a wide variety of
vinyl sulfides, a major advantage being the availability of silyl enol ethers from
formally every carbonyl compound possessing an o hydrogen. Moreover, the

reaction is regiospecific, as shown in the reaction of
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6-methyl-1-cycloexenyloxytrimethylsilane  that affords ~6-methyl-1-phenylthio-
1-cycloexene exclusively.

A further valuable extension of this reactivity may be achieved when reacting
a-enones with 2 equivalents of PhSSiMes. In this case, a direct and convenient entry
to 1,3-bis-phenylthiopropenes can be achieved®.

When using propenoylsilane as the reacting enone, the corresponding silyl
derivative may be obtained in a stereospecific fashion, and the C-Si bond further
functionalized to more valuable compounds or simply desilylated with retention of
configuration to afford a stereospecific access to 1,3-bisphenylthiopropene formally

deriving from acrolein. Alternatively treatment with t-BuLi followed by quench with

SPh
o) TBAF 2
i SPh PhS ~~
ﬁl{SiMe:; PhSSIMe.3 PhS ’\%SiMes /
BF,.Et,0 PhCOCI
1)t-BuLi ICl
2)E
0 E SPh SPhq
i U)"SiMe3 HgCl,  PhS )V\SiMes PhS /\//'\?Ph
SCHEME 2

different electrophiles yields functionalized silyl-bis-phenylthiopropenes which may
be conveniently reacted with HgCl, to afford a general entry to variously

functionalized propenoylsilanes (Scheme 2).

REFERENCES

1. Trost, B.M.; Lavoie, A.C. J. Am. Chem. Soc. 1983, 105, 5075, and
references cited therein.

Labiad, B.; Villemin, D. Synthesis, 1989, 143, and references cited therein.
Corey, E.I.; Erickson, B.W.; Noyori, R. J. Am. Chem. Soc., 1971, 93, 1724.
Cohen, T.; Bennet, D.A.; Mura, A.J.Jr. J. Org. Chem., 1976, 41, 2506.
Degl’Innocenti, A.; Ulivi, P.; Capperucci, A.; Mordini, A.; Reginato, G.;
Ricci, A. Synlett, 1992, 499.

Sato, T.; Otera, J.; Nozaki, H. Synlert, 1991, 903.

ARl i

o





