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The deoxvgenation of sulfoxides to sulfides is a valuable
transformation in the application of organosulfur compounds
in organic synthesis. Accordingly. a good number of methods
have been developed for the reduction of sulfoxides to the
corresponding sulfides.' However, they often suffer from
serious disadvantages. such as functional group incompati-
bility. difficult work-up procedures. harsh reaction condi-
tions. or not readily available reagents. Further some of these
methods are associated with limitations regarding low vields,
prolonged reaction times. and intricate procedures. Therefore.
there still exists a search for new improved methods based
on easily accessible reagents and operationally simple proce-
dures for the reduction of sulfoxides. The use of oxophilic d-
block metals have become important in deoxygenation of
various types of organic molecules.” In this regard, the selec-
tive reduction of azides. nitro compounds and hydroxyl-
amines to amines and deoxygenation of epoxides have been
accomplished with Mo(COQ)s.> Recently, we have reported
that molybdenum hexacarbonyl reagent is useful for the
mild and selective deoxygenation of N-O bond on amine-N-
oxides.” These results prompted us to extend the studies on
the reducing abilities of this reagent. In this communication.
we wish fo report a facile and efficient deoxygenation method
for sulfoxides using the cheap metal carbonyl. molybdenum
hexacarbonyl under mild conditions. The chemistry of
Mo(CO)s 15 one of the current mnterest in organic synthesis
due to the ease of handling. mild reaction conditions, and
availability (it is commercially available as a stable crystal-
line solid).* Particularly. Mo(CO)s has been used to reduce
the N-O bonds of isoxazoles.® isoxazolines.’ isoxazolidines®
and 1.2-oxazines.” To the best of our knowledge, there have
been no previous studies on the deoxy genation of sulfoxides
with Mo(CO)s. We have investigated the reactions of
Mo(CO)e with structurally different sulfoxides and found
that they can be conveniently reduced to the corresponding
sulfides under neutral and mild conditions (eq. 1). In com-
parison with other procedures. Mo{CO)s reduces sulfoxides
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more efficiently in higher vields (84-96%) and showed a
good chemoselectivity under mild conditions. The reactions
were clean. high-yvielding and completed within 2-4 hours
depending on the substituents on the aryl rings' The
sulfoxides are prepared by oxidation of the corresponding
sulfides with sodium metaperiodate in aqueous methanol.”
The functional group tolerance of this method 1s evident
from entries 3-7 which show that bromo. chloro. methoxy,
aldehyvde. and vinyl functionalities are intact under the
reaction conditions. All the compounds obtained showed IR.
NMR and mass spectral data compatible with the structure.
In order to assess the generality of the process. the reaction
was studied with a variety of sulfoxides. Under the optimiz-
ed conditions. the deoxygenation of several kinds of sulf-
oxides was carried out. The results are summarized in Table
1. As can be seen from Table L. the reaction is equally
applicable to dialkyl. diaryl. and aryl alkyl sulfoxides. Thus
we have been able to demonstrate the utility of readily
available Mo(CO)s as a convement reagent for effecting
chemoselective deoxygenation of sulfoxides. Although the
mechanism of the reaction is not vet clarified. it can be
rationalized as the result of a two-stage process. A possible
mechanism for the reductive S-O bond cleavage of the

Table 1. Deoxygenation of sulfoxides to sultides with Mo(CQO)q

Entry R! R? Products Tﬁlrlf 1{;321
1 Ph Ph PhSPh 20 92
2 Ph CHs PhSCH; 23 9%
3 4-BrC:H, CHs 4-BrC:H.SCH: 3.0 91
4 4-CICH, 4-CIC:H4 (4-CICcH. %S 30 84
5 4-CH:OC¢Hs 4-CH:OC:H, (4-CH;OCHy 1S 4.0 93
6  4-CHOC:H,4 CHs 4-CHOCH.,SCH: 2.0 8%
7 Ph CH=CH; PhSCH=CH; 23 8
8  4-CH:CeH. CHs 4-CH:C:H.SCH: 3.0 89
9  4-CH:«CH: 4-CH:CeHs  (4-CH:C:Hu)pS 3.0 94
10 Ph CH.CH: PhSCH:CHs 20 9]
11 PhCH: PhCH: (PhCH: 1S 30 86
12 PhCH: Ph PhCH.SPh 20 87
13 nC,Ha nC,Hs (nC.HekS 40 88

Tsolated vields.


mailto:bwyoo@korea.ac.kr

172 Bull. Korean Chem. Sec. 2007, Vol. 28, No. 2 Communications to the Editor

Ph

: Mo(CO)g Phss -0=Mo(CO); Ph

S—0 - S——O0—Mo(CO)s _— S
/ -CO / :
Ph Ph PH
3
Scheme 1

sulfoxide 1s outlined in Scheme 1, using diphenvlsulfoxide
as the substrate. In the first step. the reaction was assumed to
proceed by loss of CO. Then the oxyvgen of the sulfoxide
coordinates to Mo(CQO)s to give the complex 3 and facilitate
the 5-O bond cleavage. In the subsequent step. cleavage of
the S-O bond leads to the formation of the corresponding
sulfide. The notable advantages of the present procedure are
the ease of manipulation. the mild reaction condition. the
high yields. and the tolerance of several labile functional
groups.

In conclusion. we have demonstrated the first examples of
Mo(CO)s-mediated reductive S-O bond cleavage reactions of
sulfoxides. We believe that this novel procedure will present a
useful and attractive alternative to the existing methods for the
deoxygenation of sulfoxides to sulfides. Further investigations
of more useful applications are currently in progress.
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10. A typical procedwre for the deoxvgenation ot sultoxides is as
follows: To a solution of diphenylsulfoxide (202 mg_ 1.0 mmol) in
ethanol (10 mL) is added molvbdenum hexacarbony1 (264 mg. 1.0
mmol). The mixture was refluxed tor 2 hr and followed by TLC.
Atter completion of the reaction. the resulting mixture was
coneentrated under reduced pressure. extracted with ether. washed
with water. dried over MgSQO;. and concentrated. The residue was
purified by silica gel column chromatography (hexane:ethvl
acetate = 1:1) to aftord diphenvlsultide (172 mg. 92%).

1. Yogels Textbook of Practical Organic Chemistiv. Sthed.. p 792




