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SUMMARY 

Some trimethylmetal(IVb) esters of dithio acids have been prepared by 
treatment of the secondary or tertiary amine salts of dithio acids with chlorotri- 
methylsilane, -germane, or -tin, and their IR, UV and NMR sEjectra recorded. 

INTRODUCI’ION 

Although a number of Group IV organometallic esters such as (II)*, (III)* 
and (IV)3 have been reported, the corresponding esters of dithio acids (I), which 

S 0 0 S 

RESMR; R:OMR; R:SMR; R:OMR; 
R, R’=Alkyl, aryl; 

(I) (II) (III) (IV) M = Group IVb metal. 

would be expected to have interesting properties were previously unknown. The 
preparation of (I) appeared to be difficult, because : (a) zinc or lead salts (V) of dithio 
acids do not react with trialkyl(or aryl)metal(IVb) halides, and (b) the hygroscopic 
nature of sodium or potassium salts (VI) precludes the reaction shown in eqn. (1). 

: 
RCS-Pb or Zn-tR;MXy 

S 
I1 

RCS-Na or K +R;MX J (R, R’ =Alkyl, aryl ; M = Group IVb 
(VI) metal ; X = Halogen.) 

* For M =Si see refs. la-ld; for M=Ge see ref. le; for M=Sn see refs. If and 1 g. 
f* For M = Si see ref., 2a ; for M = Ge see refs. 2b and 2c; for M = Sn see refs. Id and le. 
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In the course of a study of bis(tbioaroy1) disulfides, it was found that secondary 
amine salts (VII) of aromatic ditbio &ids could be isolated as anhydrous crjrstals 
from the reaction of bis(tbioaroy1) disulfides with secondary amiues4 [eqn. (2)-j. 
Furthermore, the reaction of dithio acid with secondary or tertiary amines [eqn. 
(3)3’ was found to provide a convenient route to the amine salts [(VII) and (VIII)] 
of difbio acids. These results encouraged us to synthesize the title compounds by 

Ti s II. ; 
ArCSSCAr+RINH - ArCS-p;H2RI (2) 

(VII) 

S S 

ASH +&NH or R3N - (VII) or A&S-NHR, (3) 
(VIII) 

treatment of the amine salts of dithio acid with trimethylmetal(IVb) chloride [eqn. 
(4)3 - 

S 

(VII) or (VIII) -I- Me,MCI - R&MMe, (4) 

(I) 
(R=Alkyl, aryl ; M =Si, Ge, Sn.) 

We describe below the preparation of trimethyhnetal(IVb) esters (I) of dithio 
acids and their spectral data. 

RESULTS AND DISCUSSION 

When a suspension of triethylammonium dithiobenzoate in dry petroleum 
ether was treated with a slight excess of chlorotrimethyIsilane at room temperature, 
(thiobenzoyithio)trimethylsilane (Ib) was obtained in a 96 oA yield. However, the 
reaction with the secondary amine salts (piperidinium, dietbylammonium etc.) gave 
no corresponding silyl ester even under more severe conditions. 

S 

C,H,&- &Et, f Me,SiCl 

1 

S 

C6H5&SiMe3 (5) 
S 

C’eH5&- NH,R, + Me&Cl (Ib) 

The structure of (Ib) could be assigned by elemental analysis and spectral data : uiz. 
intense absorption bands at 1250 [a(CH,), scissoring], 1240 [v(C+)], and 953 cm- ’ 
[J(CH& rockingJ in the lR spectrum, and resonances at 9.48 (SiCH,, s, 9 H), and 
1.75-2.85 r (C6H5, m, 5 H) in NMR spectrum. Analogous treatment of other tri- 
ethylammonium salts of substituted dithiobenzoate with chlorotrimethyIsiIane gave 
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the corresponding silyl dithio esters [(Ia) and (Ic)] in excellent yields, as shown in 
Table I. However, triethylammonium dithio-1-naphthoate did not react with chloro- 
trimethylsilane even under severe conditions. 

In contrast to the reactions with chlorotrimethylsilane, piperidinium di- 
thiobenzoate reacted readily with chlorotrimethylstannane at room temperature to 
give the expected (thiobenzoylthio)trimethyltin (Ih) in nearly quantitative yield 

GH k-6 
5 % 3 

i- MejSnCI - C $H,Cl- (6) 

(fh) 

[eqn. (6)]_ Th e s rut ure t t of (Ih) was confirmed by elemental analysis and studies of 
spectral data. Thus, the IR spectrum showed absorption bands at 1217 [v(C=S)] 
and 778 cm- ’ [a(CH,), rocking], and the NMR spectrum showed peaks at 8.40 
(SnCH,, s, 9 H), and 1.90-2.85 z (CsH5, m, 5 H). In the visible region, a maximum was 
observed at 520 run (E 98). Analogous treatment of other piperidinium salts of sub- 
stituted dithiobenzoate and dithio-1-naphthoate gave the corresponding (thio- 
benzoylthio)trimethyltin [(Ig) and (Ii)] and (thio-1-naphthoylthio)trimethyltin 
(Ik) in excellent yields (Table 1). The easier formation of the stannyl esters in com- 
parison with those of the silyl esters can be attributed to the strong affinity of tin 
for sulfur. 

Because germanium lies between silicon and tin in the Periodic Table the 
reactions with chlorotrimethylgermane were examined. Piperidinium dithiobenzoate 
readily reacted with chlorotrimethylgermane to give (thiobenzoylthio)trimethyl- 
germane (Ie) quantitatively [eqn. (7)]. The structure of (Ie) was indicated by elemental 

Room 
+ Me3GeCi - qH,CSGeMeg + (7) 

temp. 

analysis and studies of IR and NMR spectrum. The IR spectrum showed intense 
bands at 1218 [v(C=S)] and 830 cm- l [G(GeCH,), rocking] and the NMR spectrum 
showed peaks at 9.27 (GeCHs, s, 9 H) and l-75-2.85 ‘I: (C6H5, m, 5 H). Analogous 
treatment of other piperidinium substituted dithiobenzoates and dithio-l-naphthoate 
with chlorotrimethylgermane gave the corresponding (thiobenxoylthio)- [(Id) and 
(If)] and (thio-1-naphthoylthio)trimethylgermanes (Ij) respectively, in excellent 
yields. Germanium can be regarded as having a stronger affinity than silicon for 
sulfur. 

In contrast to the behavior of the aromatic analogs, piperidinium dithio- 
isobutyrate readily reacted with chlorotrimethylsilane, germane, and stannane to 
give the corresponding metalloidal(IVb) esters [(Il)-(In)] in almost quantitative 
yields [eqn. (S)]. The structures of [(II)-(I n )] were confirmed by elemental analyses 

T_ 
i-PrCS If 

3 
+ 

Room i 
i81 

Hz 
MqMCl - i-PrCSMMej f 

temp. C rL2CI 
M=Si.(Il) ; M= Ge.(Iml;M= Sn.(In) 
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TABLE -2 

ELEMENTAL ANALYSES 

Compound Formula Anaiysis found (caicd.) (%) 

C H s 

p-CHBC6H,CS2Si(CH3), 

C,H&S,Si(CH,)-, 

p-CH3C6H4CS2Ge(CH3)3 

C,H,C.$Ge(CH,), 

p-CIC,H,CS,Ge(CH,), 

P-C%C&CS,Sn(CHJ, 

WWWW~d3 

pCIC6H,CS,Sn(CH,), 

l-Cl,,H,CS2Ge(CH& 

l-C,,H,CS~Sn(CH,)~ 

i-C3H,CS2Si(CH,)3 

i-C3H7CS3Ge(CHJ3 

i-CJH,CS,Sn(CH,), 

55.01 
(54.93) 
53.15 

(53.03) 
46.22 

(46.08) 
46.34 

(46.35) 
44.39 

(44.31) 
39.45 

(39.36) 
39.92 

(39.89) 
37.88 

(37.87) 
34.26 

(34.19) 
52.42 

(52.37) 
45.88 

(45.79) 
43.71 

(43.68) 
35.33 

(35.47) 
29.63 

(29.69) 

6.72 
(6.69) 
6.21 

(6.19) 
4.93 

(4.99) 
5.66 

(5.62) 
5.23 

(5.17) 
4.27 

(4-26) 
4.88 

(4.84) 

(zz 
3.76’ 

(3.70) 
4.99 

(4.99) 
4.39 

(4.36) 
8.43 

(8.32) 
6.84 

(6.76) 
5.67 

(5.66) 

26.69 

(26.67) 
28.56 

(28.37) 
24.77 

(24.65) 
22.55 

(22.54) 
23.68 

(23.71) 
21.09 

(21.06) 
19.53 

(19.40) 
21.31 

(20.26) 
18.30 

(18.29) 
20.06 

(20.01) 
17.55 

(17.50) 
33.46 

(33.39) 
27.26 

(27.11) 
22.66 

(22.69) 

a Found : CI, 13.53. CaIcd. : CI, 13.47 %. ’ Found : CI, 11.60. Calcd. : CI, 11.51%. c Found : CI, 10.09. Calcd : 
cl, 10.00%. 

and spectral data as shown in Tables 2 and 3, respectively. The easier formation of the 
sibyl esters (11) when compared with that ofthe aromatic dithio acids, can be attributed 
to the electron donating properties of the isopropyl group. 

The metalloidal esters (I) of dithio acids were reddish-purple or orange- 
yellow liquids or crystals. The germyl and stannyl esters were fairIy stable and did not 

Ae\rCSSiMeg 

19) 



T
A

B
L

E
 3

 

S
P

E
C

T
M

L
 

P
R

O
P

E
R

T
IE

S
 O

F
 T

R
IM

E
T

H
Y

L
M

E
T

A
L

(I
V

B
) 

E
S

T
E

R
S

 O
F

 D
IT

H
IO

 A
C

ID
S

 

N
o.

 
C

ot
r~

po
w

rd
s 

IR
 (

w
at

) (
C

r?
l - 
1)

 
N

M
R

 (
C

C
&

) (
t)

 
uv

 
(c

yC
bC

&
) 

6[
C

H
, 

(M
)]

, 
v(

C
=

S)
 

&
I,,

 (
4 

(h
x)

 
M

-C
H

3(
9 

H
) 

C
H

, (
6 

H
) 

C
H

 (
1 

H
) 

p-
C

H
3 

(3
 H

) 
hm

af
ic

 

(1
0)

 
p-

C
H

B
C

~
H

JS
&

H
(C

H
,)

2”
 

12
39

 

(I
P

) 
C

&
W

&
W

&
h

 
12

30
 

(I
q)

 
p-

C
IC

eH
&

S
2C

H
(C

H
,)

,’ 
12

39
 

(I
a)

 
p-

C
H

,C
G

H
.,C

S
2S

i(
C

N
3)

3 
12

50
,8

40
,1

24
0 

(l
b)

 
C

,H
S

C
S

&
(C

H
&

 
12

54
84

41
24

0 
(I

c)
 

pJ
X

,H
.&

S
i(

C
H

,)
, 

12
50

,8
45

,1
24

1 
(I

d)
 

pC
H

,C
,H

&
S

zG
c(

C
H

S
),

 
12

37
,8

30
,1

22
2 

(1
~

) 
C

6H
,C

S
2G

c(
C

H
&

 
12

37
,8

30
,1

21
8 

(I
I)

 
p-

C
IC

&
C

S
,G

e(
C

H
J,

 
12

37
,8

30
,1

21
6 

(J
g)

 
p_

C
H

&
H

J%
S

n
(C

H
J,

 
77

8,
12

22
 

(I
h

) 
C

6H
S

C
S

zS
n

(C
H

&
 

77
8,

12
17

 
(I

i)
 

pC
IC

!,H
,C

S
$n

(C
H

&
 

77
8,

 1
21

4 

(I
j)

 
~

-C
W

H
X

S
Z

G
~

(C
H

J~
 

12
38

,8
30

,1
23

0 
(I

k
) 

l-
C

,,H
&

S
#n

(C
H

&
 

77
2,

12
0O

 
(I

r)
 

iC
3H

,C
S

$H
(C

H
3)

2d
 

12
05

 
(1

1)
 

X
aH

,C
!S

2S
i(

C
H

&
 

12
50

,8
48

, 1
20

2 

(I
m

) 
i-

C
$H

&
G

e(
C

H
&

 
12

38
,8

30
,1

19
8 

(I
n

) 
i-

C
3H

,C
S

Z
S

n
(C

H
&

 
12

00
,7

78
,1

19
1 

8.
75

 d 
8.

75
 d 

8.
75

 d 
9.

48
 s 

9.
48

 s 
9.

48
 s 

9.
27

 s 
9.

27
 s 

9.
21

 s 
9.

40
 s 

9.
40

 s 
9.

40
 s 

9.
27

 s 
9.

40
 s 

8.
75

 d 
9.

55
 s 

8.
75

 d 

9.
31

 s
 

8.
75

 d 

9.
42

 3 
8.

75
 d 

6.
57

 m
 

6.
57

 m
 

6.
57

 m
 

6.
57

 m
 

6.
57

 m
 

6.
57

 m
 

6.
57

 m
 

7.
68

 s 
1.

75
-3

.0
0 m

 
1.

75
-2

.8
5 m

 
1.

75
-2

.8
5 m

 
7.

68
 s 

1.
75

-3
.0

5 m
 

1.
75

-2
.8

5 m
 

1.
75

-2
.8

5 m
 

7.
68

 s 
1.

75
-3

,0
5 m

 
1.

75
-2

.8
5 m

 
1.

70
-2

.8
5 m

 
7.

68
 s 

1.
75

-3
.0

5 
m

 
1.

75
-2

.8
5 m

 
1.

70
-2

.8
5 m

 
2.

50
 m

 
2.

50
 m

 

30
9(

12
70

0)
, 5

09
(1

27
) 

29
6(

13
20

0)
, 5

09
(1

19
) 

30
6(

14
30

0)
, 5

11
(1

33
) 

31
0(

11
00

0)
, 5

33
(1

53
) 

29
8(

10
80

0)
, 5

31
(1

28
) 

30
8(

13
20

0)
, 5

34
(1

37
) 

31
4(

14
30

0)
, 5

30
(1

49
) 

30
3(

13
30

0)
, 5

28
(1

09
) 

31
1(

15
30

0)
, 5

31
(1

14
) 

31
8(

17
50

0)
, $

27
(1

52
) 

30
7(

14
70

0)
, 5

20
(9

8)
 

31
4(

14
50

0)
, 5

25
(9

7)
 

31
6(

20
80

0)
, 5

20
(2

70
) 

32
5(

16
20

0)
, 4

90
(2

47
) 

30
7(

88
00

),
 4

60
11

19
) 

30
3(

11
90

0)
, 4

87
(1

21
) 

30
6(

95
00

)“
, 4

83
(2

15
) 

31
0(

13
20

0)
, 4

83
(1

27
) 

31
3(

10
60

0)
(,

 47
8(

20
8)

” 
31

9(
14

70
0)

, 4
73

(1
01

) 
32

1(
11

24
0)

@
, 47

0(
22

1)
 

’ 
B

.p
. l

O
?/

O
.O

S
 m

m
H

g.
 F

ou
n

d:
 C

, 6
2.

04
; H

, 6
.5

9;
 S

, 3
1.

01
. C

, I
H

,$
2 

ca
lc

d.
: C

, 6
2.

86
; H

,6
.6

7;
 S

, 3
0.

48
%

. l
i B

,p
. 8

6-
87

’/0
.3

 m
m

H
g(

rc
f.

 5
).

 E
 B

.p
. 1

06
’/0

.0
2 

m
m

&
, 

F
ou

n
d:

C
, 

52
.4

4;
H

,4
.8

0;
C

I,
 1

55
5;

 S
, 2

7.
10

. C
IB

H
~

,C
IS

2 c
al

cd
.: 

C
, 5

2.
06

; H
, 4

,7
7;

C
l, 

15
,4

0;
S

.2
7.

76
%

,d
 B

.p
. 3

5”
/0

,0
3 m

m
H

g.
 F

ou
n

d:
 C

, 5
2.

03
; H

, 8
.6

2;
 S

, 3
9.

47
%

, 
C

,H
,&

 
ca

lc
d.

: C
, 5

1.
85

; H
, 8

.6
4;

 S
, 3

9.
51

%
, D

 S
ol

ve
n

t:
 C

H
C

13
. 

_,
 

__
 

__
 

__
 

--
 

- 
- 

- 
- 

- 
- 

- 
- 

.-
. 



128 S. KATO, M. MIZUTA, Y. ISHIT 

change during one week at‘ room temperature, but the sibyl esters I- and 
(Ie)] were’readily hydroiyzed to give trimethyIsiIanol (which was isolated as hexa- 
methyldisiloxane), and the ‘corresponding dithio acids which w&e isolated as 
piperidinium salts [eqn. @)J Furthc?rplore, (thiobenzoylthio)trimethyIsiIane (lb) 
reacted readily with ethanol to give the corresponding dithio acid. and ethoxytri- 
methylsikne in excellent yield [eqn. (lo)], but no alcoholysis of the staonyl ester 
(Ih) was observed. 

S S 
if EtOH 

C&&SSiMe, ----+ C,H&!!ZSH + Me,SiOEt (101 

IR spectra. Bak et aL6 have shown by a simplified force-constant calculation 
that the C=S frequency should be in the vicinity of 1200 and the C-S frequency at 
about 700 cm-l, and in a series of 21 carboxymethyl dithio esters, the vafues of 
v(C=S) were found to lie between 1190 and 1225 cm- I. Bellamy and Rogasch? 
confirmed Bak’s results and sotvent effects. Recently, Schmidt et ale8 reported that 
v(C=S) for. organometal-substituted derivatives of dithiocarbonates of the type 
(C6H5)3M-S-C(S)-OC2H, (M = Ge, Sn and Pb) appear near 1040 cm- ‘. However, 
v&X$) for ~t~obe~oyI)t~ethyIsil~e was found by us to be near 1240 cm-’ ‘C. 
The metalloidal (IVb) esters [@a)--(Ii)] of aromatic dithio acid obtained had two 
characteristic intense absorption bands at 1240 and 1050 cm- ’ (silyl esters), 1220 and 
1050 cm-l (germyl esters), and 1215 and 1040 cm- l (stannyl esters), respectively. 
Furthermore, the esters of dithioisobutyric acid showed 1202 and 1022 cm-’ for 
the siiy1 compounds (Ie), 1198 and 1020 cm- i for the germyl compounds (rm), 
and 1187, and 1055 cm-’ for the stannyl compound (In). However, it is diffkult to 
assign the fewer frequency bands to C--S, because these bands in the case of the amine 
saIts of aromatic and aIiphatic dithio acids were observed near 10105d and 970 
cm- ’ 5b, respectively. Thus, the intense absorption band in the 1240-1180 cm-l 
region can be reasonably attributed to v(C=S) in the metalloidal (Wb) esters of 
dithio acid. These assignments are consistent with those for the v(C5) in the case of 
substitute ~be~oy~thio)t~rne~y~s~~a~es” and ~rboxymethylditbio esters6”_ 

Previous reports have shown that v&=0) for esters containing the GM-S-CO- 
Cz linkage [M ==Metal(IVb)] h ave lower frequency shifts with increasing atomic 
number of metal( Such shifts towards lower frequencies were observed for 
v&S) in the esters (I) containing the EM-S-CS-Cr linkage ~~=Metal(~b)~. 
These shifts are probably caused by either the heavy atom effect or the higher electron 
donating nature of metal(IVb) elements The IR absorption bands at 1240-1170 
cm-” are shown in Table 3. 

UY and uisibfe spectra. T&e absorption spectral curves of (thioiso butyroyIthio~- 
trimetbylsilane, Agermane, and -tin are shown in Fig. I, and with the absorption 
maximum (A_) are listed in Table 3. As shown in Fig. 1 and Table 3, (thioaroylthio)- 
and {~o~obu~roy~~o~t~ethy~etai~~~ have two characteristic maxima at 
NO-320 (8 15000-25000)) and 520-530 (E 100-150, aromatic), or 470-490 nm (E 
70-90, aliphatic), respectively. The former band can be ascribed to the E+TC* and the 
latter to the n-+z* transition of the thiocarbonyf group. Interestingly, the ~-WC* 
transition of the esters (I) show a tendency towards a blue shift while X-+X* transitions 
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1 mox tnml 

Fig. I. The electronic spectra of (thioisobutyroylthio)trimethylsiIane (----), -germane (-) and 
(_-__-__)_ 

-tin 

show a tendency towards a red shift on increasing the atomic number of the metal 
(IVb). The sequence for the rcq* transitions is consistent with the order of inductive 
effects of element (IVb), but the order (Si >Ge >Sn >C) of the n-+rr* transition is 
clearly inconsistent with operation of a simple inductive effect, and may reflect the 
capacity for dz-pn bonding9 between the (Ivb} element and the sulfur atom, 

7he large red shift for the n+rt* transition in comparison with that for the 
carbon analogties can be interpreted in terms of an interaction between the free 
electron pair of the sulfur atom lying in the pY orbital orthogonai to the C=S n-bond 
system and a suIfur d orbital which is overlapping with a d orbital of silicon, ger- 
manium, or tin atom, to form an M-S-C=S superchsomophotc. A similar explanation 
for the enhanced extinction coeffkients of the n-+z* transition was given for acyl- 
silanes”~r ’ and -germaoes”. Recently, West et a[.’ a interpreted this system (Si-C==O) 
in terms of the molecular orbital correlation diagram, and concluded that thelowering 
of the energy of the z* level by a strong d--m* bonding was the primary factor, as 
previously suggested by 0rge113. 

EXPERIMENTAL 

The IR spectra were measured on a JPSCO grating IR spectrophotometer 
ZR-G. The UV spectra were recorded on a Hitachi 124 spectrophotometer. The NMR 
spectra were recorded on a JELL, G6OHL instrument, with tetramethylsilane as 
internal standard. Analyses were carried out by the Elemental Analyses Center of 
Kyoto University. 

Materials 
The amine salts of dithio acids were prepared by the method described pre- 

viously s and had m.p.‘s as follows: triethylammonium dithiobenzoate’“, m.p. 
61-63” ; diethylammonium dithiobenzoat@, m.p. lOl-1O2o ; piperidinium di- 
thiobenzoates’, m.p. 96-97.50 ; triethylammotium p-methyldithiobenzoate5”, m.p. 
54-56O ; triethylammonium p-chlorodithiobenzoate53, 44-46O ; triethyiamrnouium 
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dithio-1-naphthoate’“, m-p. 129-131” ; .piperidinium dithio-1-naphthoatesa, m-p. 
130-131°C; piperidinium dithioisobutyrate”, rap. 133134”. Chlorotrimethyisi 
was commercial material, and was p&red by careti distillation. Chlorotrimethyl- 
germane (b-p. X25-1270) and -tin (b.p. 1531570) were prepared by well @own 
procedures from tetrachlorogermane and -tin. Solvents were rigorously dried 
Petroleum ether boiling below 45’ was used Reactions and manipulation of samples 
were carried out under dry nitrogen. 

Some typical procedures are shown and the data were summarized in Tables 
I-3. 

Preparation of (thiobenzoylthio)trimethylsilane (Ib) 
A slight excess of chlorotrimethylsilane was added to a suspension of 0.96 g 

(0.0025 mole) of triethylammonium dithiobenzoate in petroleum ether, and the 
mixture was stirred at room temperature for 30 min. After the precipitates were 
filtered, removtil of the solvent and the excess of chlorotrimethylsilane in uacuo 
below 40° gave 1.1 g of chemically pure (Ib). 

Preparation of (p-chlorothiobentoylthio)trimethylgermczne (Ifi 
A slight excess ofchlorotrimethylgermane was added toa suspension ofpiperidi- 

nium pmethyldithiobenzoate in petroleum ether, and the mixture was stirred at 
SO” for 14 +. After the precipitates were filtered, vacuum distillation of the solvent 
and the excess of chlorotrimetPylgermane below 50” left 1.26 g of chemically pure (If). 

Preparation of (p-methylthiobenzoylthio)trimethyltin (Ig) 
A mixture of a slight excess of chlorotrimethyltin and 1.1 g (0.0025 mol) of 

piperidinium p-methyldithiobenzoate in ether was stirred at 50” for 2 h. After removal 
of the precipitates by the filtration, removal of the solvent and the excess of chlorotri- 
methyltin under vacuum left a residue, which was recrystallized from n-hexane to 
give 1.45 g of (Ig). 

Preparation of (thio-l-naphthoylthio)trimethyZtin (Ik) 
An equimolar amount of triethylammonium dithio-1-naphthoate (1.37 g, 

0.005 mol) and cblorotrimethyltin (1.0 g, 0.005 mol) in petroleum ether was stirred 
for 8 h. The orange-yellow precipitate was filtered off and extracted with small 
pofiions of petroleum ether until the solvent no longer took up color. Evaporation 
of the solvent from the extracts and recrystallization of the resulting residue from 
n-hexane or ethanol gave 1.68 g of (Ik). 

Preparation of (thioisobutyroylthio)trimethylsilane (Ie) 
An equimolar mixture of piperidinium dithioisobutyrate (2.13 g, 0.01 mol) 

and chlorotrimethylsilane (1.27 g, 0.011 mol) in petroleum ether (15 ml) was stirred 
at room temperature for 5 h. The precipitate was filtered off, and the solvent and the 
excess chlorotrimethylsilane were evaporated under vacuum from the filtrate. 
Vacuum distillation of the residue gave 1.95 g of (Ie). 

Hydrolysis of (thiobe&oylthio)trimethylsilane (Ib) 
A soIution of (Ib) (2.26 g, 0.01 mol) in petroleum ether (15 ml) (b.p. < 350) 
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containing a small amount of water was stirred at room temperature for 5 h. After 
evaporation of the solvent from the reaction mixture, vacuum distillation of the 
residue below 30’ gave 1.20 g [74%, based on the used {Ib)] of hexamethyldisiloxane 
(dry ice/acetone trap). The IR spectrumof the residue left after the vacuum distillation 
showed a peak at 2540 cm- r due to v(SH), and treatment ofthis residue with piperidine 
(0.7 g, 0.0085 mol) gave i.5 g (58 “/, based on the used (lb)) of piperidinium dithio- 
benzoate, m-p. 110-113°, which was identified by comparison of its melting point 
and IR spectrum with those of an authentic sample. 

Reaction of (thiobenzoyZth~o)trimethylsiiane (I&) with ethanol 
An equimolar amount of ethanol (0.92 g, 0.02 moi) and (Ib) (4.52 g, 0.02 mol) 

was stirred for 20 h at room temperature. Distillation gave 1.88 g [78x, based on 
used (Ib)] of ethoxytrimethylsilane, b.p. 75” (tit.16 7?), IR (neat) 1252 cm- 1 G[CH,- 
(Si)] I_ [The IR spectrum of the reaction mixture showed a peak at 2548 cm- ’ due 
to v(SH) of dithiobenzoic acid.] 
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