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Silylthioethers are normally prepared by reaction of a chlorosilane with a metal 

mercaptidela or by substitution of a silylamine with mercaptanslb; many reports have 
been published concerning the properties and reactivities of these compounds’. In 
contrast to Pd-C which does not catalyse the reaction between hydrosilanes and mer- 
captans’, we wish to report that tris(triphenylphospbine)cblororhodium, an exceedingly 

active hydrogenation3 and hydrosilylation4 catalyst, catalyses the dehydrogenative con- 

densation and thus provides a novel route to silylthioethers. 
In a typical procedure, a mixture of 1.10 g (10 mmol) of thiophenol and 1.16 g 

(10 mmol) of triethylsilane and 50 mg (OS mol%) of tris(triphenylphosphine)chlororhodium 
was stirred and heated to 50° (bath temperature) for 15 min. After the vigorous evolution 

of hydrogen had subsided, the reaction mixture was poured into 50 ml of n-hexane and 

the precipitated catalyst was remov’ed by fdtration. The filtrate was concentrated and 
distillation of the residue under reduced pressure gave thiophenoxy(triethyl)silane 
(b.p. 77OjO.25 mm) in quantitative yield. 

Results of the dehydrogenative condensation between various hydrosilanes and 

mercaptans are summarized in Table 1. Yields of the silylthioethers were almost quantita- 

tive in all cases as revealed by GLPC analyses. 
The rate of reaction was found to be dependent upon the nature of the mercaptan 

and the hydrosilane. Thiophenol reacts distinctly faster than do aikylmercaptans which 

require heating for a rather prolonged period. The reactivity of benzylmercaptan is sim- 

ilar to that of thiophenol. A phenyl substituent on silicon increases the reactivity, thus 
.phenyldimethylsiIane reacts eight times faster than triethylsikne with thiophenol in benzene 
at room temperature*. Dihydrosilanes are much more reactive than monohydrosilanes 

t Two hydrosilanes in equimolar amounts (5 equiv.) were allowed to compete for a deficiency of 
thiophenol(1 equiv.) at 27” for 2 h, and the reactivity ratio was determined on the basis of the relative 
amounts (GLPC) of silylthioether products. 



TA
BL

E 
I 

_ 
- 

D
E

H
Y

D
R

O
G

E
N

A
T

IV
B

 C
O

N
D

E
N

SA
T

IO
N

 O
F 

H
Y

U
R

O
SI

L
A

N
B

S W
IT

H
 M

E
R

C
A

PT
A

N
S 

E
 

%
iH

 
+ 

H
SR

 
__

_j
 

(P
h,

 P
),

 R
hC

l 
Z

Si
-S

R
 

+ 
H

, 
g 

H
yd

ro
si

la
ue

 
M

cr
ca

pt
ar

r 
Q

ua
rt

ti
ty

 of
 

R
ea

ct
io

n 
P

ro
du

ct
 a

 
B

-p
. (

 ’ 
C

/m
m

) 
5 

ca
ta

ly
st

. (
M

ol
 %

) 
co

lr
di

ti
ou

s 
E

 

M
e,

 S
iH

 
Ph

SH
 

0.
5 

6”
, 

60
 m

in
 f

~ 
M

e,
 S

iS
Ph

 
88

11
5 

2 

E
t,S

iH
 

Ph
SH

 
0.

5 
50

”,
 1

5 
m

in
 

E
t, 

Si
SP

h 
11

10
.2

5 
F 

n-
Pr

, S
iH

 
Ph

SH
 

0.
5 

70
”,

 6
0 

m
in

 
~-

PI
, S

iS
Ph

 
92

10
.4

 
+I

 

Ph
M

e,
 S

iH
 

Ph
SH

 
0.

5 
50

”,
 5

 m
in

 
Ph

M
e,

 S
iS

Ph
 

11
3j

O
.6

 
s Z

 
E

t, 
Si

H
 

E
1S

H
 

0.
5 

re
fl

ux
,‘

24
0 

m
in

 
E

t, 
Si

SE
t 

99
12

4 
E

t,S
iH

 
~-

B
U

SH
 

0.
5 

70
’) 

24
0 

m
in

 
E

ts
Si

SB
u-

t 
10

8/
21

 
E

t$
iH

 
Ph

C
H

, S
H

 
0.

5 
70

”,
 3

0 
m

in
 

E
t,S

iS
C

H
,P

h 
16

8/
2 

1 
Ph

, S
iH

, 
Ph

SH
 

0.
1 

r.
t.,

 1
5 

m
in

 
Ph

, H
Si

SP
h 

15
 11

0.
2 

Ph
M

eS
iH

, 
Ph

SH
 

0.
1 

r.
t.,

 3
0 

m
in

 
Ph

M
eH

Si
SP

h 
16

21
17

 
E

t,S
iH

, 
Ph

SH
 

0.
1 

15
”,

 3
0 

m
in

 
E

t,H
Si

SP
h 

13
1/

23
 

Ph
, S

ill
, 

E
tS

H
 

0.
1 

r.
t.,

 3
0 

m
in

 
Ph

,H
Si

SE
t 

13
01

0.
65

 
Ph

M
eS

iH
, 

E
tS

H
 

0.
1 

r.
t,,

 3
0 

m
in

 
Ph

M
eH

Si
SE

t 
10

71
17

 
E

t,S
iH

, 
E

tS
H

 
0.

1 
r.

t.,
 3

0 
m

in
 

E
t,H

Si
SE

t 
12

6/
76

0 

a 
T

he
 N

M
R

 an
d 

IR
 s

pe
ct

ra
 a

nd
 e

le
m

en
ta

l 
an

al
ys

es
 o

f 
al

l 
ne

w
 c

om
po

un
ds

 w
er

e 
co

ns
is

te
nt

 w
ith

 t
he

 a
ss

ig
ne

d 
st

ru
ct

ur
es

. 
b 

n-
H

ex
an

e 
w

as
 u

se
d 

as
 a

 s
ol

ve
nt

. 



C28. PRELIMINARY COMhtUNICATION 

giving mckhydrosilylthioethers which are difficult to synthesize by usual methods’. In 
this case, the reactivity order is: Et2SiH2 (1 .O) < PhMeSiHs (1.4) < PhaSiHz (3.6) as 
indicated by competitive experimer&s. : 

The values of J(“Si-H) for Phs(Pb.S)SiH, PbMe(l%S)SiH, Et, (PbS)SiH, 

Phz(EtS)SiH, PhMe(EtS)SiH, Et2(EtS)SiH, thus prepared,.were determined as -222.8, 

-217.1, -205.4, -216.7, -210.8 and -200.4 Hz, respectively, on the basis of their NMR 

spectra. The large absolute values of@%-H) for these compounds, compared to that for 
triethylsilane, -179.6 Hz, may reflect the large fraction of s character employed by silicon 

in its bond to hydrogen’ _ 
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