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The syntheses and mass spectra of 2-(trimethylsily1)ethyl methyl sulfide (9), 2-(trimethylsily1)ethyl methyl 
sulfone (11) ,  3-(trimethylsilyl)propyl methyl sulfide (lo),  and 3-(trimethylsilyl)propyl methyl sulfone (12) are 
discussed. Deuterium-labeled 9, 11, 10, and 12 were prepared to clarify the mass spectral fragmentation pat- 
tern. The mass spectra are dominated by ions arising by strong interaction of the silyl center with the sulfide or 
sulfone functional groups. 

While considerable work has been done on organosilicon 
compounds which contain a sulfur-silicon bond, much less 
has been done on compounds containing a sulfur atom 
separated from the silyl ~ e n t e r . 1 - l ~  Similarly, while the 
mass spectra of trimethylsilyl thio ethers have been stud- 
ied,I6,l7 no compounds in which the silyl center and the 
sulfur functional group are separated have been reported. 
Mass spectrometry has proved a valuable technique for 
the study of intramolecular interaction of the silyl center 
of organosilicon compounds with remote functional groups 
containing lone pairs of electrons-such as a ketone or an 
ester g r o ~ p . ~ ~ , l ~  Hence, we propose to discuss the syn- 
theses and mass spectra of 2-(trimethylsilyl)ethyl methyl 
sulfide (9), 2-(trimethylsily1)ethyl methyl sulfone ( I l j ,  3- 
(trimethylsily1)propyl methyl sulfide ( lo) ,  and finally 3- 
(trimethylsily1)propyl methyl sulfone (12). Deuterium- 
labeled 9, 11, 10, and 12 were also prepared to elucidate 
the mass spectral fragmentation pathways observed. 

Sulfur functionality was introduced by the photochemi- 
cal addition of thiolacetic acid to trimethylvinylsilane ( I )  
to yield 2-(trimethylsilyl)ethyl thioacetate (3) and to tri- 
methylallylsilane (2) to yield 3- (trimethylsily1)propyl 
thioacetate (4).1,3,10 Hydrolysis of 3 with aqueous base 
yields 2-(trimethylsily1)ethanethiol ( 5 )  .6 The thiol was 
chloromethylated by treatment with HC1 and paraformal- 
dehyde to yield 2-(trimethylsily1)ethyl chloromethyl sul- 
fide (7).20,21 Reduction of the chloromethyl sulfide with 
LiA1H4 in THF yields 9. Oxidation of 9 with m-chloroper- 
benzoic acid yields the corresponding sulfone 11. The pro- 
tons adjacent to the sulfone were readily exchanged by 
treatment with NazC03-D20 at reflux for 24 hr.22323 
However, reduction of the sulfone back to the sulfide pre- 
sented a serious problem. It is well known that the ease of 
reduction of sulfones to sulfides with LiAlH4 varies greatly 
with the structure of the s u l f 0 n e . 2 ~ - ~ ~  Thus we found that 
we were unable to reduce the sulfone 11-ds to sulfide 9-d5 
using any of the following conditions: LiAlH4-ethyl ether, 
LiAlH4-THF a t  reflux, sodium aluminum bis(methoxy- 
ethoxy)hydride (Red-Al) in refluxing benzene, or AlHs in 
benzene a t  room temperature. For this reason the synthe- 
sis of deuterium-labeled 9 required some ingenuity. It was 
found that 9 could also be prepared by photolysis of 3.26 

Cleavage of the acyl-sulfur bond has been shown to be a 
primary process in the photolysis of thioacetates and alkyl 
t h i o b e n z ~ a t e s . ~ ~ - ~ ~  Decarbonylation of the acyl radical 
yields a methyl radical. which can recombine with the 
thiyl radical to yield 9. This photochemical reaction was 
utilized to prepare 2-(trimethylsilyl)ethyl methyl-d3 sul- 
fide (9-d3). Reaction of S with acetyl chloride-d3 led to 2- 
(trimethylsily1)ethyl thioacetate-d3 (3-d3). Photolysis of 
the thioacetate-ds led to a 30% yield of 943 .  
2-(Trimethylsilyl)ethyl-2-dl methyl sulfide ( 9 - d l )  was 

prepared by photoaddition of thiolacetic acid-dl to 1 to 
yield 2-(trimethylsilyl)ethy1-2-d1 thioacetate ( 3 - d l ) ,  which 
was converted by photolysis to  the methyl sulfide-dl. 
These synthetic sequences are outlined in Scheme I. 

Scheme I 
Synthesis of 2-(Trimethylsilyl)ethyl Methyl Sulfide, 
3-(Trimethylsilyl)propyl Methyl Sulfide, and the 

Corresponding Sulfones 

(CH,) &3i CH=CHp 0 
1 II 

(CH,),Si (CH,),SCCH, (CHJ,SiCH,CH=CH, 

(CH,),Si(CH,),,SH - 
5 , n = 2  7 , n = 2  
6 , n = 3  & n = 3  

(CHJ3Si(CH2),SCH, -+ (CH,),Si(CH~),hCH, 
9 , n = 2  II 

10, n = 3 0 
11, n = 2 
E n - 3  

3-(Trimethylsily1)propyl methyl sulfide (IO) and the 
corresponding sulfone 12 were prepared in an analogous 
manner from 2 (see Scheme I). The hydrogens a to  the 
sulfone group of 12 were exchanged by treatment with 
NazC03-DzO. However, reduction of the sulfone 12-d5 to 
the corresponding deuterated sulfide 10-d5 proved impos- 
~ i b l e . ~ ~  For this reason, 3-(trimethylsily1)propyl methyl-d3 
sulfide ( 10-d3) was prepared by the photodecarbonylation 
of 3-(trimethylsilyljpropyl thioacetated3 (4-d3).26 The 
starting thioacetate-ds was prepared by reaction of 3-(tri- 
methylsily1)propanethiol (6)e with acetyl chloride-d3. 
Photoaddition of thiolacetic acid-dl to 2 yielded 3-(tri- 
methylsily1)propyl-2-dl thioacetate ( 4 - 4  j .  Photodecar- 
bonylation of 4-dl yielded 3- (trimethylsilyl)propyl-2-dl 
methyl sulfide ( lO-d~) .  

Most of the ions in the mass spectrum of 9 are formed 
either by simple fragmentation at the quaternary silyl 
center or by interaction of the silyl center with the remote 
methyl sulfide functionality. The peak a t  m / e  148 is the 
parent ion. Loss of a methyl radical from the quaternary 
silyl center leads to a siliconium ion a t  m / e  133. Cleavage 
of the substituted group from the silyl center leads to the 
base peak a t  m / e  73, the trimethylsiliconium ion. Cleav- 
age a t  a quaternary silyl center has been observed to be a 
favored process. The parent ion also fragments by loss of 
C2H4 with simultaneous transfer of the trimethylsilyl 
group from carbon to sulfur to yield an ion of m / e  120, 
whose structure may be the trimethylsilyl methyl sulfide 
cation radical. Loss of a methyl group from the silyl cen- 
ter of this ion leads to an ion of mle 105. This ion is also 
formed by loss of CzH4 from the P - 15 ion. The m / e  105 
ion further fragments by loss of CHzS to form an ion of 
mle 59. The m / e  73 ion further fragments in what must 
be a most complicated process by loss of CzH4 to form an 
ion of m / e  45. The fragmentation pattern of 9 is outlined 
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Scheme I1 
Mass Spectral Fragmentation Pathways of 

2-(Trimethylsilyl)ethyl Methyl Sulfidea 

[(CHJ3SiCH2CH2SCH31 ' +  (4.3) 

(CH&Si+(100.0) [(CHJ3SiSCH3].+ (6.4) (CH&&CH2CH2SCH3 (0.6) 

+ + 
CH3SiH2 (33.0) (CH,),SiSCH, (5LO) [(CH,),Si].' (11.0) 

i' 
(CH&3iH (11.0) 

a An asterisk indicates that a metastable peak was observed. 
Figures in parentheses are relative intensities. 

in Scheme 11. See microfilm edition for supporting data.30 
The mass spectra of 9-d3 and 9-dl were consistent with 
this fragmentation scheme. 

The mass spectral fragmentation behavior of 9 is signif- 
icantly different from that observed for organic sulfides in 
which cleavage CY to sulfur is an important process. Clear- 
ly in the mass spectra of 9 cleavage a to silicon is domi- 
nant. Cleavage 6 to sulfur is also no longer an important 
process. On the other hand, transfer of the trimethylsilyl 
group to  sulfur with simultaneous loss of ethylene leading 
to the m/e  120 ion is quite possibly related to the expul- 
sion of an alkene in the mass spectra of dialkyl sulfides 
with simultaneous transfer of a p hydrogen to  s ~ l f u r . ~ ~ , ~ ~  

The mass spectrum of 11 is quite simple. The parent 
ion is extremely weak. Cleavage a t  the quaternary silyl 
center leads to the base peak of m/e  73. Loss of the meth- 
yl radical from the parent ion leads to a siliconium ion of 
m/e 165. The parent ion also fragments by loss of C2H4, 
possibly with simultaneous migration of the intact tri- 
methylsilyl group from carbon to oxygen of the sulfone 
group, leading to an ion of m/e  152. Both these two ions 
are quite weak. 'The P - 15 ion further fragments by loss 
of CZH4 to form an ion of m/e 137. The P - C2H4 ion fur- 
ther fragments by loss of a methyl group to form the same 
ion. Metastable peaks in support of both these processes 
were observed. In the mass spectrum of 2-(trimethylsil- 
y1)ethyl-l,l-dz methyl-da sulfone (l l-d5),  CZHZDZ is lost 
rather than CzH4. However, the methyl group lost from 
the P - CzHzD2 ion apparently can come either from the 
silyl center or from the sulfone group. Thus either a CH3 
or CD3 radical can be lost. Loss of a methyl group from 
the silyl center is apparently favored. The ion of m/e  137 
(P - CzH4 - CH3) further fragments by loss of CHzSO t o  
yield the dimethylhydroxysiliconium ion of m/e  75. Sim- 
ple cleavage CY to the sulfone group with loss of C H ~ S O Z  
leads to an ion of m/e  101. In the mass spectrum of 11-d5 
this ion shifts to m/e  103. I t  is well known that a carboni- 
um ion center (3 to  silicon is s t a b i l i ~ e d . ~ ~  A bridged struc- 
ture is proposed for this ion based on analogy to the re- 
sults obtained on solvolysis of 2-trimethylsilylethyl-I, 1-dz 
b r ~ m i d e . ~ ~ , ~ ~  The m/e  101 ion further fragments by loss 
of CzH4 to yield the m/e  73 ion. The fragmentation pat- 
tern of 11  is outlined in Scheme 111. See microfilm edition 
for supporting data.30 

The mass spectrum of 10 is also simple. The parent ion 
a t  m/e 162 is quite weak. Fragmentation of the substitut- 
ed group from the quaternary silyl center leads to the base 
peak a t  m/e  73. Loss of a methyl radical from the quater- 
nary silyl center leads to a siliconium ion a t  m/e  147. The 
parent ion also fragments by loss of C3H6 to form an ion 
whose structure may be the trimethylsilyl methyl sulfide 
cation radical a t  m/e  120. Apparently transfer of a tri- 
methylsilyl group to sulfur is evidently favored whether it 

Scheme 111 
Mass Spectral Fragmentation Pathways of 

2-(Trimethylsily1)ethyl Methyl Sulfonea 
0 
II 
I I  I' + ', 

[(CHJ3SiCH,CH2SCHJl.+ - Si(CH,), 
(4.8) I \  

,/ 0 (very weak) H,C-CH, 

J I \ *  \ *  
0 

+ II 

I _  

(14.9) 

i. 
(CH3X&OH (15.2) 

a See Scheme 11, footnote a 

is or y to sulfur atom. Loss of C3He from the P - 15 ion 
leads to the dimethylthiomethylsiliconium ion a t  m/e  105. 
This ion is also formed by loss of a methyl radical from 
the silyl center of the trimethylsilyl methyl sulfide cation 
radical. The dimethylthiomethylsiliconium ion further 
fragments by loss of CH2S to form an ion of m/e  59. The 
mass spectra of 3-(trimethylsily1)propyl methyl-d3 sulfide 
( 10-d3) and 3-(trimethylsilyl)propyl-2-d~ methyl sulfide 
( 10-dl) are consistent with this proposed fragmentation 
pattern (see Scheme IV). See microfilm edition for sup- 
porting data.3O 

The mass spectrum of 12 is related to that of 11  but it 
is more interesting. The parent ion a t  m/e  194 is quite 
weak. Fragmentation of the substituted group from the 
quaternary silyl center leads to the base peak a t  m/e  73. 
Loss of a methyl radical from the silyl center leads to a P 
- 15 ion a t  m/e 179. The parent also fragments with loss 
of C3H6 to form an ion of m/e  152. However, a more im- 
portant process is the probable transfer of the intact tri- 
methylsilyl group to an oxygen of the sulfone with simul- 
taneous loss of ethylene in a silyl McLafferty process.lg 
McLafferty rearrangements have been observed to be 
quite unimportant in the mass spectra of aliphatic sul- 
f o n e ~ . ~ ~ - * ~  The ion of m/e 152 further fragments by loss of 
a methyl radical to form an ion of m/e  137. The mass 
spectrum of 3-(trimethylsily1)propyl-I, I - d z  methyl-d3 sul- 
fone (12-d5) demonstrates that the methyl group lost 
comes either from the silyl center (CH3) or from the sul- 
fone (CD3). The m/e  137 ion further fragments by loss of 

Scheme IV 
Mass Spectral Fragmentation Pathways of 
3-(Trimethylsilyl)propyl Methyl Sulfidea 

[(CHJ3SiCH2CH2CH2SCH,1.f (very weak) 

+ / \ 
(20.0) \ + / (3.7) 

(CH&SiCH2CH2CH2SCH3 [(CH3)3SiSCH,I .+ (CH,),Si+ (100.0) 

*I 
+ 

(CHJ2SiSCH3 (28.7) CH3SiH2 (33.0) 

*1 
+ 

(CHJ2SiH (22.4) 
See Scheme 11, footnote a. 
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Scheme V 
Mass Spectral Fragmentation Pathways of 
3-(Trimethylsilyl)propyl Methyl Sulfonea 

0 

[(CH,)3SiCH12CH2CH2SCH31.f (very weak) 
II 

+ II + 
(CH,),SiOSCH, [(CH,J,SiOSO].+ CH,Si H2 (25.3) 

(19.8) (27.4) 

J I /  
+ + 

(CH,)&OH (CH,),SiOSO 
(41.1) (2.7) 

a See Scheme 11, footnote a. 

CHzSO to yield the dimethylhydroxysiliconium ion of m / e  
75. The mass spectrum of sulfone 12-ds was consistent 
with this fragmentation scheme, The fragmentation 
scheme is outlined in Scheme V. See microfilm edition for 
supporting data.30 

In conclusion, the mass spectral fragmentation behavior 
of compounds 9, 11, 10, and 12 are significantly different 
from those of organic sulfides and sulfones possibly owing 
to strong interaction of the silyl center and the sulfide and 
sulfone functionality. 

From a synthetic view point the unsolved problem of 
reduction of open-chain sulfones to sulfides has been out- 
lined. 

Experimental Section 
Infrared spectra were obtained on a Perkin-Elmer 337 spec- 

trometer and were calibrated against known bands in a polysty- 
rene film. Ultraviolet spectra were obtained on a Cary 14 spectro- 
photometer in cyclohexane solvent. Nmr spectra ( 6 )  were record- 
ed on a Varian T-60 or on a Varian HA-100 spectrometer with 
benzene (6 7.24) or CHzC12 (6 5.28) as internal standards. Mass 
spactra were obtained on a Hitachi Perkin-Elmer RMU-6E spec- 
trometer. Conditions used in determination of mass spectra fol- 
low: source temperature 200"; all-glass inlet temperature 200"; 
ionizing voltage 70 eV; filament emission 70 PA; target current 50 
PA. Comparisons were made between unlabeled and labeled com- 
pounds under identical  condition^.^^ Vapor phase chromatogra- 
phy was carried out on a Hewlett-Packard F & M 700. Microanal- 
ysis was performed by Elek Microanalytical Laboratories. Boiling 
points and melting points are uncorrected. All apparatus was 
flamed out prior to use and all reactions were performed under an 
inert atmosphere of purified nitrogen. 
2-(Trimethylsily1)ethanethiol ( 5 ) .  Trimethylsilylethyl thioace- 

tate (3, 18.0 g, 0.1 mol) was hydrolyzed by refluxing with 10% al- 
coholic KOH for 1.75 hr. The solution was cooled and then neu- 
tralized with acetic acid. After the organic layer was separated, 
the aqueous phase was extracted with pentane (3 X 40 ml). The 
combined organic phases were washed with water (2 X 25 ml) and 
saturated brine solution (25 ml), dried over anhydrous MgS04, 
and finally filtered. The pentane was removed by distillation and 
the residue was distilled through a 15-cm Vigreux column to yield 
5 (11.5 g, 86%): bp 52-54" (25 mm); nmr (neat) s (9 H) 0.03, m (2 
H) 0.95, t (1 H, J = 7 Hz) 1.37, m (2 H) 2.54; ir (film) 2550 (SH), 
1245,840 cm- (SiCH3). 

2-(Trimethylsily1)ethyl Chloromethyl Sulfide (7). Dry HCI 
was bubbled through a cooled (-lo"), stirred mixture of 5 (10.1 g, 
0.08 mol) and paraformaldehyde (2.3 g, 0.03 mol). Addition of 

HCl was terminated after 3 hr and the solution was allowed to at- 
tain room temperature. The layers were separated and the aque- 
ous phase was extracted with pentane (3 X 20 ml). The combined 
organic phases were dried over anhydrous MgS04 and filtered. 
The residue that remained after the removal of pentane was dis- 
tilled through a 15-cm Vigreux column to yield 7 (10.4 g, 76%): bp 
108-111" (25 mm); nmr (CSZ) s (9 H) 0.05, m (2 H) 0.88, m (2 H) 
2.72, s (2 H) 4.60; ir (film) 1245, 840 cm- (SiCH3). 

2-(Trimethylsilyl)ethyl Methyl Sulfide (9). A solution of 7 
(119.1 mg, 0.6 mmol) and lithium aluminum hydride (29.5 mg, 0.7 
mmol) in THF solvent was refluxed overnight. The cooled mixture 
was worked up by the successive addition of water, 15% NaOH, and 
water. The white precipitate was filtered and washed with pen- 
tane (10 ml). The pentane solution was washed with water (3 x 
10 ml), dried over anhydrous MgS04, and finally filtered. The 
residue that remained after removal of pentane was purified by 
glpc (6 ft X 0.25 in. Apiezon L, 130") to yield 9 (86 mg, 87%): nmr 
(CS2) s (9 H) 0.05, m (2 H) 0.88, s (3 H) 2.00, m (2 H) 2.48; ir 
(film) 1250, 840 cm-I (SiCH3). Anal. Calcd for CsH16SSi: C, 
48.59; H,  10.88. Found: C, 48.20; H, 10.34. 

2-(Trimethylsilyl)ethyl Methyl Sulfone (1 1). A CHzCl2 solu- 
tion of 9 (1.1 g, 7.4 mmol) was added dropwise to a stirred, cooled 
(-20") CHzClz solution of m-chloroperbenzoic acid (3.4 g, 20 
mmol). The solution was stirred a t  -15" for 20 min, allowed to 
attain room temperature, and then refluxed for 1 br. After cool- 
ing, solid sodium sulfite was added to destroy excess peracid. The 
solids were removed by filtration and the solvent was evaporated 
under vacuum. The resulting solid was dissolved in pentane and 
the solution was washed with 5% KOH (2 X 50 ml), water (2 X 50 
ml), and saturated brine (25 ml), dried over anhydrous MgSOI, 
and finally filtered. The pentane solvent was removed under vac- 
uum and the solid was recrystallized from heptane to yield 11 (1.1 
g, 81%): mp 59-60"; nmr (CC14) s (9 H) 0.06, m (2 H) 0.97, m (5 
H) 2.77; ir (CC14) 1320, 1145 (SO*), 1250, 840 cm-I (SiCHs). 
Anal. Calcd for C ~ H ~ ~ S S ~ O Z :  c, 39.96; H, 8.94. Found: C, 39.95; 
H, 8.82. 
2-(Trimethylsilyl)ethyl-l, 1-dz Methyl-ds Sulfone (ll-db). 2- 

(Trimethylsily1)ethyl methyl sulfone (11, 140 mg, 0.7 mmol) was 
added to a sodium deuteroxide-deuterium oxide solution (2.5 M )  
and heated (90") overnight. After cooling, the organic layer was 
separated and the aqueous phase was extracted with pentane (3 
x 15 ml). The combined organic phases were dried over anhy- 
drous MgS04 and filtered, and the solvent was removed under 
vacuum. The residue was purified by preparative glpc (18 X 0.25 
in. FFAP, 145") to yield a white, crystalline material (70 mg, 
49%): mp 58-59"; nmr (CSz) s (9 H) 0.10, br s (2 H )  0.77; ir 
(CC14) 2260, 2140 (CD), 1330, 1150 (SOZ),  1250, 840 cm-I 
(SiCHB); deuterium content 15% de 85% d5 .  

3-(Trimethylsily1)propanethiol (6). The hydrolysis of 4 (39 g, 
0.2 mol) was accomplished by refluxing with 10% alcoholic KOH 
for 1.5 hr. The cooled solution was neutralized with acetic acid. 
After the organic layer was separated, the aqueous phase was ex- 
tracted with pentane (3 x 100 ml). The combined organic phases 
were washed with water (2  X 50 ml) and saturated brine (50 ml), 
dried over anhydrous MgSOa, and finally filtered. The pentane 
was removed by distillation and the residue was distilled through 
a 15-cm Vigreux column to yield 6 (28.5 g, 79%): bp 165-167"; 
nmr (CSZ) s (9 H) 0.27, m (2 H) 0.82, m (3 H) 1.70, m (2 H) 2.65; 
ir (film) 2540 (SH), 1245,835 cm-l  (SiCH3). 
3-(Trimethylsily1)propyl Chloromethyl Sulfide (8). A mixture 

of 6 (26.9 g, 0.2 mol) and paraformaldehyde (6.4 g, 0.07 mol) was 
cooled to -20". Dry HC1 was bubbled through the stirred mixture 
until no paraformaldehyde remained. The solution was allowed to 
attain room temperature and then the organic layer was sepa- 
rated. The aqueous phase was extracted with pentane (2 X 30 
ml). The combined organic phases were dried over anhydrous 
MgS04 and filtered. The pentane was removed by distillation 
and the residue was distilled under vacuum to yield 8 (20.4 g, 
57%): bp 143-145" (25 mm); nmr (CS2) s (9 H) 0.01, m (2 H) 0.62, 
m (2 H) 1.51, t (2 H, J = 4 Hz) 2.67, s (2 H) 4.58; ir (film) 1245, 
835 cm-I (SiCH3). 
3-(Trimethylsily1)propyl Methyl Sulfide (10). A mixture of 8 

(119 mg, 0.6 mmol) and lithium aluminum hydride (30 mg, 0.7 
mmol) in tetrahydrofuran was refluxed overnight. The cooled 
reaction mixture was worked up by the successive addition of 
water, E %  NaOH, and water. The white precipitate was filtered 
and washed with pentane (20 ml). The pentane solution was 
washed with water (3 X 10 ml), dried over anhydrous MgS04, 
and then filtered. The pentane solvent was removed by distilla- 
tion and the residual oil was purified by preparative glpc (6 ft X 
0.25 in. Apiezon L, 65") to give 10 (86 mg, 87%): nmr (CSz) s (9 
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H)  0.02, m (2 H) 0.65, m (2 H) 1.50, s (2 H) 1.97, t (2 H, J = 7 
Hz) 2.40; ir (film) 1243, 833 cm-l  (SiCH3). Anal. Calcd for 
CTHlsSSi: C, 51.78; H, 11.17. Found: C, 51.69; H, 10.90. 
3-(Trimethylsily1)propyl Methyl Sulfone (12). A CHzClz solu- 

tion of 10 (1.0 g, 6.1 mmol) was added dropwise to a stirred, 
cooled (-15") CHzClz solution of m-chloroperbenzoic acid (3.4 g, 
20 mmol). The solution was stirred a t  -10" for 15 min, allowed to 
attain room temperature, and then refluxed for 1.5 hr. After cool- 
ing, solid sodium sulfite was added to destroy excess peracid. The 
solids were removed by filtration and the solvent was evaporated 
under vdcuum to give an amorphous solid. The solid was dis- 
solved in pentane and the solution was washed with 5% KOH (2 
x 50 ml), water (2 x 50 ml), and saturated brine (25 ml), dried 
over anhydrous MgS04, and then filtered. The pentane solvent 
was evapprated under vacuum and the solid was recrystallized 
from heptane to yield 12 (0.9 g, 75%): mp 54-55"; nmr (CSz) s (9 
H) 0.00, m (2 H) 0.56, m (2 H) 1.73, m (5  H) 2.72; ir (cc14) 1335, 
1140 (SOZ), 1.245, 835 cm-l (SiCH3). Anal. Calcd for 
C~H18SSi02: C, 43.26; H, 9.34. Found: C, 42.61; H, 9.05. 
3-(Trimethylsilyl)propyl-l,l-dz Methyl-d3 Sulfone (12-d~). 

3-(Trimethylsilyl)propyl methyl sulfone (12, 23 mg, 0.1 mmol) 
was added to a sodium deuteroxide-deuterium oxide solution (0.4 
M )  and heated a t  85" overnight. The solid that formed upon cool- 
ing was filtered and recrystallized from heptane to yield 1 2 - d ~  (16 
mg, 66%): m p  57-57.5"; nmr (CC11) s (9 H) 0.02, m (2 H) 0.51, br 
t (2 H, J = 8 Hz) 1.70; ir (cc14) 2250, 2125 (CD), 1320, 1110 
(SOz), 1245, 835 cm-l (SiCH3); deuterium content 8% dh 92% 
d5. 

2-(Trimethylsily1)ethyl Methyl-d3 Sulfide (9-d3). A 30% ben- 
zene solution of 3-d3 (prepared by reaction of 5 with acetyl chlo- 
ride-d3 in the presence of pyridine) (517 mg, 2.9 mmol) was deox- 
ygenated with purified nitrogen and then photolyzed in a quartz 
nmr tube for 8 hr with a 450-W medium-pressure Hanovia Hg 
lamp. The product was separated by preparative glpc on a 6 ft  X 
0.25 in. 10% Silar column programmed a t  2"/min, deuterium con- 
tent 30% dz, 70% d3. 
2-(Trimethylsilyl)ethyl-2-d1 Methyl Sulfide (9-dl). A 30% 

benzene solution of 3-dl (prepared by photocatalyzed addition of 
thiolacetic acid-dl to 1) was photolyzed in a quartz nmr tube as 
above, deuterium content 11% do, 89% dl. 
3-(Trimethylsi1yl)propyl Methyl-da Sulfide (10-d3). A 30% 

benzene solution of 4 4  (prepared by reaction of 6 with acetyl 
chloride-d3 in the presence of pyridine] was photolyzed in a 
quartz nmr tube as above, deuterium content 36% dz, 64% d3. 
3-(Trimethylsilyl)propyl-2-dl Methyl Sulfide (10-dl). A 30% 

benzene solution of 4-dl (prepared by photocatalyzed addition of 
thiolacetic acid-dl to 2) was photolyzed in a quartz nmr tube as 
above, deuterium content 15% do, 85% d l .  
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