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SYNTHESIS OF A NEW CLASS OF SULFURATED AND
SELENATED SILYL HETEROCYCLES
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Dipartimento di Chimica “Ugo Schiff”, Università di Firenze, Via della
Lastruccia, 13 - I-50019, Sesto Fiorentino, Italy
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Abstract 2-Trimethylsilyl-1,3-thiaselenolanes and 2-trimethylsilyl-1,3-oxaselenolanes can be
accessed through the reaction of a silyl acetal with β-mercapto- and β-hydroxyselenols under
Lewis acid conditions.

Keywords Selenoheterocycles; silyl acetal; β-functionalized selenols; lewis acid

INTRODUCTION

Sulfur containing heterocycles have been extensively studied along the years for the
important role played in many chemical and biochemical transformations. Our interest in the
chemistry of both sulfur and silicon containing molecules led us to disclose a novel method-
ology for the synthesis and functionalization of 2-silyl five-membered sulfurated heterocy-
cles.1 We found that a convenient way to access such molecules was through the reaction
of bromo(methoxy)methyl trimethylsilane with 1,2-dithiols, β-mercaptoalcohols, and β-
mercaptoamines leading to the formation of silylated 1,3-dithiolanes,2 1,3-oxathiolanes,3

and 1,3-thiazolidines,4 respectively.
Besides thiaheterocycles, the related seleno-containing analogues are also interesting

compounds, generally characterized by a relevant bioactivity. The chemistry of organose-
lenium derivatives in fact has recently attracted an increasing attention, due to the fact
that several selenated molecules have been demonstrated as useful intermediates either
from a synthetic and biologic point of view.5 They are used in the synthesis of heterocyclic
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di Firenze, Via della Lastruccia, 13, Sesto Fiorentino (Firenze), 50019 Italy. E-mail: antonella.capperucci@unifi.it

437

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
 D

eg
li 

St
ud

i d
i F

ir
en

ze
],

 [
Pr

of
es

so
r 

A
nt

on
el

la
 C

ap
pe

ru
cc

i]
 a

t 0
2:

25
 2

6 
Ju

ne
 2

01
3 



438 A. CAPPERUCCI ET AL.

compounds6 or to obtain selenium containing cyclic structures.7 Differently substituted 1,3-
thiaselenolanes8 and 1,3-oxaselenolanes9 have been reported, but to the best our knowledge
no example appeared for the synthesis of silylated seleno-heterocycles.

RESULTS AND DISCUSSION

Our long dated interest in the chemistry of organosilanes led us to describe a con-
venient method to access 1,3-thiaselenolanes and 1,3-oxaselenolanes through the reac-
tion of bis(trimethylsilyl)selenide (HMDSS) 1 and episulfides or epoxides, under TBAF
catalysis,10 followed by the treatment of the in situ generated 1-bromo-1-methoxyethane
(Scheme 1).

Scheme 1

With the aim to obtain the silylated heterocycles, epoxides 2 and episulfides 3 were
reacted under similar conditions, this time in the presence of bromo(methoxy)methyl
trimethylsilane 4 and TBAF, but the desired silyl seleno-heterocycles 5, 6 were formed
in very poor yields, and the corresponding β-substituted diselenides 7, 8 were the major
products isolated (Scheme 2).

Scheme 2

This result could be ascribed to the presence of TBAF, which can induce the desily-
lation of the bromo derivative 4, thus decreasing its reactivity.

Thus, taking advantage of our recent findings on the synthesis of β-functionalized
selenols,11 β-hydroxyselenols 9 (obtained through the reaction of epoxides and HMDSS
under strictly controlled conditions) were reacted with bromo(methoxy)methyl silane 4,
but no formation of the desired silyl-oxaselenolanes 5 was observed. A similar result
was obtained when β-mercaptoselenols were treated with 4, no trace of the silylated 1,3-
thiaselenolanes 6 was isolated. In both cases, a complex mixture of products was evidenced.

Thus, we thought to perform the reaction under different conditions to minimize
deleterious processes and we reasoned that a silyl acetal could behave as a good precursor
for the reaction with selenols.
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Then, methoxy(phenoxy)methyl trimethylsilane 10, obtained from 4 and phenol, was
treated with selenols 9 in the presence of BF3 Et2O. Under these conditions the wanted
5-substituted-2-silyl-1,3-oxaselenolanes 5 could be obtained as ca. 2:1 mixture of isomers,
depending on the nature of the substituent (Scheme 3).

Scheme 3

This reactivity can be efficiently extended to β-mercaptoselenols 11, leading this
time to differently substituted 2-silyl-1,3-thiaselenolanes 6 as mixture of cis and trans
diastereoisomers (Scheme 4).

Scheme 4

The so obtained silyl-1,3-thiaselenolanes were usually isolated in higher yield with
respect to the oxygenated analogues, thus evidencing that the heteroatom could play a
crucial role in this kind of reactions.

In conclusion, this procedure discloses a novel and mild access to this new class
of selenated silyl-heterocycles, whose functionalization with electrophiles is now under
investigation.
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and Biology, Walter de Gruyter: Berlin, 1989.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
 D

eg
li 

St
ud

i d
i F

ir
en

ze
],

 [
Pr

of
es

so
r 

A
nt

on
el

la
 C

ap
pe

ru
cc

i]
 a

t 0
2:

25
 2

6 
Ju

ne
 2

01
3 



440 A. CAPPERUCCI ET AL.

6. Tiecco, M.; Testaferri, L.; Bagnoli, L.; Marini, F.; Santi, C.; Temperini, A.; Scarponi, C.;
Sternativo, S.; Terlizzi, R.; Tomassini, C. Arkivoc 2006, (vii), 186–206 and references cited.

7. Młochowski, J.; Kloc, K.; Lisiak, R.; Potaczek, P.; Wójtowicz, H. Arkivoc 2007, (vi), 14–46 and
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