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THE REDUCTIVE DESULFONYLATION OF
B-KETOSULFONES WITH TiCl,/Sm SYSTEM

Junquan Wang  Yongmin Zhang "
Department of Chemistry, Hangzhou University,
Hangzhou, 310028, P. R. China

ABSTRACT :B-Ketosulfones can be readily desulfonylated with TiCl,/
Sm system to give corresponding ketones in acceptable yields in THF
under mild conditons.

Since B-ketosulfones can be prepared in good yield by the acyla-
tion of sulfonyl carbanions with carboxylic acid chlorides and esters™’
or by the phase-transfer-catalysed reaction of corresponding halides

(2.3 a5 well as a-alkylation reactions of B-ke-

with sodium arylsulfinates
to sulfones can be readily accomplished®'®, the reduction of B-keto-
sulfones to corresponding ketones is a useful transformation, particu-
larly in regioselective ketone alkylation. As a result many reagents
have been used for the reductive desulfonylation of B-ketosulfones,
such as zinc metal in acetic acid®, Al-Hg amalgam®”, samarium diio-
dide SmL™, tributytin hydride (n-Bu);SnH®, sodium dithionite
Na;S,0,"%and sodium hydrogen telluride NaHTe%??, etc.

Over the last two decades, low-valent titanium reagents“? have

been of great interest in organic synthesis. We have recently reported

® To whom correspondence should be addressed
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TiCle/Sm/THF I .
ArCCHSO;Ar! —————— ArCCH;R +Ar'SSAr (minor product)

r.t. or reftuxing

R

Ar Ar’ R
(a) Ce¢Hs CeH;s H
(b) CeHs p-CH,CsH, H
(¢) p-CICeH, CeHs H
(d) p-BrCe¢H, CsHs H
(e) p-CHiCeH, CeH; H
(£) CsHs CsHs CH,
(g) GCeHs CeHs C:H;
(h) CeHs CsH; CsH;CH,

Scheme

[0%)]

the reductive deoxygenation of sulfoxides** and reductive coupling of

arylsulfonyl chlorides and sodium arylsulfinates to corresponding di-

(9 with TiCl;/Sm system. Herein we wish to report a

aryldisulfides
novel method for the desulfonylation of B-ketosulfones with TiCl;/Sm
system. In our experiment work, we have found that a-unsubstituted
-B-ketosulfones were easily desulfonylated to give corresponding ke-
tones with TiCl,/Sm system in THF at room temperature, while the
reductive desulfonylation of a-alkyl-3-ketosulfones were achieved at
refluxing temperature. Disulfides were also obtained as by-product.

Some results were summarized in the Table.

Experiment Section

Melting points were uncorrected. The solvent tetrahydrofuran
was freshly distilled from sodium/benzophenone ketyl prior to its use.
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Table. Physical and spectral data of the ketones

reaction condition
Entry | temperature/time | m.p('C) |yield* (%) 'H NMR (CDCl3),6(ppm)
o h)

a r.t/4 oil 65 2.5(s,3H), 7.2-7.9(m, 5H)
b r.t/4 oil 67 2. 5(s,3H),7. 2-7. 8(m,5H)
c r.t/4 oil 62 2. 6(s,3H), 7. 2-7. 8(m,4H)
d r.t/4 48-50 61 2.5(s,3H), 7. 4-7. 8(m,4H)
e |[rt/d oil 59 2. 3(s43H),2. 5(s,3H), 7. 0-7. 8(m,4H)
f refulxing /2 oil 56 1. 0-1. 4(t,3H),2. 7-3. 2(q,2H), 7. 2-8. 0( m,5H)

fulxing/2 " 51 0.8-1.2(t,3H), 1.4-2. 1(m,2H),2. 7-3. 0(t,2H),
8 reluxing ° 7. 2-8. 1(m, 5H)
h | refluxing/2 67-69 50 2.7-3. 4(m,4H),7. 1-8. 1{m,10H)

* Yields of isolated product.

'H NMR spectra were recorded on a JEOL JOM-PMX 60 SI
(60MHZ)instrument using TMS as internal standard.

General procedure for the reductive desulfonylation of B-ketosul-
fones

Under an inert atmosphere of nitrogen, l. 14g (6mmol) TiCly
was added by syringe to a stirred slurry of 0. 3g (2mmol) powdered
samarium in 20ml THF in a 50ml three-neck flask. The mixture was
stirred magnetically for lh at room temperature. A light blue suspen-
sion was obtained. Then B-keto sulfones (Immol) was added to this
stirred suspension in one portion under an atmosphere of nitrogen.
The mixture was stirred at room temperature or under refluxing con-
ditions. The end of reactions was detected by TLC. A dilute solution
of HC1(5%, 10ml) and ether (20m1) were added. The organic layer
was seperated and the aqueous layer was extracted with ether
(20ml). The combined organic solution was washed with water
(20m] X 2) and dried over anhydrous Na,SO4. The solvent was re-
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moved under reduced pressure. The residue was then purified by
preparative TLC on silica gel (cyclohexane/acetate as eluent).

In view of the acceptable yield, simple experimental procedure,
mild and neutral conditions, the present procedure offers an alterna-
tive to the methods for the desulfonylation of B-ketosulfones.

Acknowledgement : We are grateful to the National Natural Science
Foundation of China for financial support.
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