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Abstract—Deoxygenation of a various kind of sulfoxides includ-
ing optically active one by Zinc/Dichlorodimethylsilane proceeds
under very mild conditions to furnish the corresponding sulfides

in high yields.

A number of significant developments on the synthetic methodology in organic sul-
fur chemistry have been undertaken so far, in particular, mainly for sulfoxides
which being important intermediates in various transformation due to their activa-
tion characteristics of an adjacent C-H bond for alkylation and/or condensation,
since recognition of the possibilities that sulfur compounds afforded for synthesis
of non-sulfur types proceeded at ever swift pace. From this poin£ of view, many
kinds of reagents for the deoxygenation of sulfoxides to sulfides have been exten-
3ively explored as of now.?

In 1969, T.H, Chan et al.3 reported that deoxygenation of aromatic sulfoxides with
trichlorogilane to the corresponding sulfides proceeded in high yields. Under iden-
tical experimental conditions, however, benzyl and alkyl sulfoxides were transform-
ed mainly to Pummerer-type products instead.

We paid our attention to their results and envisaged the following, 1. Substitu-
tion of Cl atom by methyl in chlorosilanes might be demonstrated so as to suppress
both the affinities of Si atom toward oxygen atom to some extent and the formation
of sulfur ylide. 2. Chlorosulfonium supposed to be an intermediate during deox-
ygenation should be rapidly reduced with an excess of metal powder. 3. An excess
amount of chlorosilane is also deactivated by metal., As a result of a wide variety
of the reaction conditions conducted, our idea has been realized. In order to find

the optimum conditicons for deoxygenation of methyl phenyl sulfoxide chosen as a
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standard sulfoxide, effects of the silanes (trichloromethvlsilane, dichlorodimethyl-
silane and chlorotrimethylsilane), powdered metals(Zn, 3n, Co, ¥i and Fe) and dry
solvents(acetone, dimethoxymethane, THF, methylene chloride, chloroform, ether,
benzene and n-pentane) were systematically investigated. Consequently, the fol-
lowing appears to be the best combination upon consideration of the optimum yields,
ready accessibilitiea and expenses of the reagents and the results obtained are

summarized in the Table.

Sulfoxide 1.0 mmol

Zinc dust 3.0 mmol 1) O~v+5°C, <10 min stirring

(CHz)5SiCl 1.5 mmol 2} Ho0 —+  Sulrlee
3z 2 (70-100%)

dry Acetone 1.0 ml 3) ether ext,

Table.® Deoxygenation of Sulfoxides with Zinc/Dichlorodimethylsilane

sulfoxide Sulfide® Sulfoxide Sulfide®
R-S(=0)-R" Yield(%) Yield(%)
CHs CHs 85
CH3CH CH3CHy 83 “ "
CHCHyCHy  CHCHyCHy 77
Allyl CHs 79
20 92
Ph CHs 93 D
PhCH PhCH 86 0
2 2 ) 86
Ph Ph quant., EOX:
-CHz-Ph —CHz-Ph 95
p=this P-ths Ho 390 88
p-Cl-Ph p-Cl-Ph quant,
n=1 70 HOOC
CH 50 n=2 89 ST %e0 © 90
2\{1/ N—
n=3 90 Ac””

a) Unless otherwise denoted, the reaction was carried out as follows. To a
pre-cocled (0°C) suspension of gsulfoxide and zincpowder in dry acetone was drop-
wise added dichlorodimethylsilane with stirring under argon. Within 10 min,
ice~-cold water(5 ml) was introduced and extracted with cold ether., Usual work-
up of an ether extract gave sulfide in the yield recorded in the Table. b) All
products showed satisfactory ir, 1H-nmr, 13C-nmr and mass spectral data.

c} Colorless prisms, mp 187-188°C(decomp, EtOH/acetone), [a]§5 =115°{c 1.0,

4
H,0).
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As can be seen in the Table, the following characteristics make this method advan-
tagecus, 1. Yields are usually high and in no cases were Pummerer=-type products
detected. 2. The reagents are readily accessible and of low cost. 3. Deoxygen-—
ation takes place under very mild conditions. 4. A kind of functional groups like
hydroxyl, carboxyl, ketal and double bond, all can be tolerated as well in the re-
action. 5. Racemization was never observed to any extent during deoxygenation,

The plausible mechanistic pathway for this deoxygenation could be represented as

follows.
RD © RO © R @ Zn R @
~ ~ ~%_ ~
R0 G T VAL
(';D—~é1(cn3)2 0S1C1(CH3),
C1S1C1(CH), L )

REFERENCES AND NOTES

1. Organosulfur Chemistry III. For Part II, see K. Nagasawa and A. Yoneta, Chem.
Pharm. Bull., 33, 5048(1985). Partly presented at the 9th International Con-
gress of Heterocyclic Chemistry, Tokyo, Japan, August, 1983. Abstracts of Pa-
pers p.75.

2, J. Drabowicz, T. Numata,and S. Qae, Org. Prep. Proc. Int., 9, 63(1977); H.S.

Dilanjan Soysa and W.P. Weber, Tetrahedron Lett., 1969{1978); C. Tenca, A.

Dossena, R. Marchelid, and G. Casnati, Synthesis, 141(1981), J.R., Babu and M,
V. Bhatt, Tetrahedron Lett., 27, 1073(1986)}; Y. Guindon, J.G. Atkinson,and

H.E. Morton, J. Org. Chem., 49, 4538(1984}) and references cited therein.
3., T.H. Chan, A. Meinyk,and D,N, Harp, Tetrahedron Lett., 201(1969); T.H. Chan

and A, Melnyk, J. Am, Chem, Soc., 92, 3718(1970).

4. S. Ratnerand H.T. Clarke, J. Am., Chem, Soc., 59, 200(1937).

Received, 22nd June, 1987

— 2609 —



