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Metallic samarium can be used in desulfonylation in the presence of glacial acetic acid. The reaction is illustrated here
for nine substrates, which include a-phenylsulfonyl cinnamonitriles, B-ketosulfones and phenylsulfonyl cycloheptane.
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The use of sulfond€in organic synthesis depends upon the Table 1 Reductive desulfonylation by Sm/HOAc system

ease of removal of these activating groups. The most imporentry  Ar Arl R Ar2 Yield/%?

tant transformation is the replacement of the C—S bond witt

a C—H bond. Many methods can be used for the reductiv CeHs 91

desulfonylation of sulfones. The most important reagents? p-CH,CcH, 9

include Raney nickel, lithium in amines, sodium amalgam p-CICH, 87
. L .. = p-BrC.H 90

and samarium diiodide. KiinZemas been reported reductive g &« 79

desulfonylation of phenyl sulfones by SFHMPA. Though

Sml, is a useful reagent for reductive desulfonylation, storage 0

is difficult because it is very sensitive to air oxidation and in6 CeHs H 82

general, it has been used invariably in stoichiometric’ g‘irCeHLt g HCH ;g

amounts. On the other hand, metallic samarium is stable in ag 65 65 2 CHs 67

and its strong reducing power (8i#Sm=-2.41V) is similar
to that of magnesium (MgyMg=-2.37V). These properties
prompted us to use the more convenient and cheaper sams

ium directly as a reductant instead of SnRRecently, there  \when samarium powder was replaced with zinc powder, the

are some reports on the direct use of Sm in organic synthgjegyifonylation ofi-phenylsulfonyl cinnamonitriles could be
sis# In this paper we wish to report that the reductive desul-

. . also carried out, but the yield are moderate (in 60-70%).
fonylation can be carried out by Sm/HOAC System. The \yhen samarium reacts with glacial acetic acid JHOH
results are shown in Table 1.

vari bstrates includi henvisulfonvl ci . at room temperature, the samarium partly dissolves and the
_various substratés ,Includirigphenyisufiony’ CinNamoni- — ¢, ¢4 of the samarium become dark green. When substrates
triles (Table 1,entries 1~5B-ketosulfones (Table 1, entries containing the sulfone group are added to the solution, we
6-8) and phenylsulfonyl cyclohep_tane (Table 1, entry 9)’found that the solution colour changed to yellow (the colour
were used in the Sm/HOACc reduction system and the resultgf SiY)
are summarized in Table 1. We have found that, reductive '
desulfonylation does not occur, in the absence of HOAc.
Experimental

IH NMR spectra were recorded on a Bruker AC-80 instrument. All
CN SVHO Ac NMR samples were measured using TMS as internal standard. IR
—7 g psectra were obtained on a Perkin-Elmer 683 infrared spectropho-
AN — Q) tometera-phenylsulfonyl cinnamonitriles anf-ketosulfones were
prepared according to the literatdré.
General procedure for the reductive desulfonylati&amarium
powder 0.45g (3 mmol), glacial acetic acid 5 ml, ethyl alcohol 1 ml
0 anda-phenylsulfonyl cinnamonitrile 0.27g (1 mmol) were mixed in
I | a three-necked round bottom flask. The mixture was stirred for 2 h at
ArCCHSO»Ph __S_”.‘/H%L ArCCH;R (2 room temperature. The reaction was monitored by TLC. When the
I substrate had almost disappeared, the reaction mixture was treated
R Fntri 6-8 with H,O (20 ml) and diethyl ether (20 ml). The organic layer was
-ntries 6~ separated and the aqueous layer was extracted with diethyl ether (20
2 2 ml). The combined organic layer were washed with brinreX2 ml).

‘:\/Ar SMHOAC Ar After the solution was dried over anhydrous sodium sulfate, the sol-
—_——
< [ X

alsolated yield. PReaction condition: RT 2h (for entries 1-5); RT
3h (for entries 6-8); RT 5h (entry 9).

Entries 1~5

(3 vent was removed under reduced pressure. The crude product was
SO,Ph H purified by preparative TLC on silica gel (cyclohexane / ethyl acetate
as eluent 3¢ 1). The products were identified by IR atd NMR
Entry 9 spectroscopy).
1. mp. 19-21°C (Li& 22.5°C) 'H NMR (3,) 5.58 (d, 1H,
Scheme 1 J=16.5Hz), 7.24 (d, 1HJ=16.5Hz), 7.31 (s, 5H); IR, /cnT 3080,

2940, 2210, 1630, 1510, 1465, 1330, 965, 690.
* To receive any correspondence. 2. m.p. 68.5-70°C (L.70-71°C)'H NMR (5,,) 2.25 (s, 3H), 5.43

t This is a Short Paper, there is therefore no corresponding material iffl, 1H, J=16.6Hz), 7.15 (d!H, J=16.6Hz), 6.10-7.30 (m, 4H); IR
J Chem. Research (M). v__/cnT 3080, 2945, 2216, 1635, 1490, 1460, 1380, 1300, 695.
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3. m.p. 82-83.5°C (LR.84-85°C)*H NMR (5,) 5.40 (d, 1H,  References

J=16.7Hz), 7.25 (d, 1H)=16.7Hz), 7.30 (s, 4H); 'Rma/cm_l 3080, 1 M. Julia and B. BadeBull. Chem. Soc. Franc&975, 1363 and
2940, 2215, 1635, 1510, 1460, 1315, 960, 800. earlier references cited therein.

5 544 'z:jplﬁof__fg‘;_icz)(l-g%g5(_d1016;|§_)11"é EMS (gH%OZ'(gnZ (ZH()S'HI)§ 2 M. Julia and D. UguerBull. Chem. Soc. Fran¢el976, 513;

: ' Y. ' L ! —=0- ' [ ! ' T. Nakai, H. Shiono and M. Okawa@hem. Lett 1975, 249.
Vina/CNT* 3090, 2940, 2215, 1640, 1580, 1490, 1430, 1310, 1210, 3 |y Kkiinzer, M. Stahnke, G. Sauer and R. Wiechstrahedron
e im0 g MR (6.) 5.10 (d, 1H,J=16.2Hz), 7.12 (d, 1H, Lett, 1991,32, 1949.

4 R.Yanada, N. Negoro, K. Yanada and T. Fujietrahedron Lett.
1
‘:]ngg 25)?068i%_2;g (m 3H); IR,,,,/cnT 3120, 2220, 1570, 1460, 1997,38, 3271; R. Yanada, N. Negroro, K. Yanada and T. Fujita,
Tetrahedron Lett 1996, 37, 9313; M. Lautens and

6. OIF! H NMR (3,) 242 (s, 3H), 7.20-8.09 (m, 5H); IR , S an
v,/ 3030, 2940, 5920, 1700, 1580, 1450, 1380, 1350, 1220,  ~H: Delanghe). Org. Chem 1995,60, 2474; Y. Taniguchi,

950 N. Fujii, K. Takaki and Y. Fujiwara]. Organomet. Chem1995,
491 173; T. Yamazaki, J.T. Lin, M. Takeda and T. Kitazume
7. m.p. 48-50°C L|f251C1HNMR5 5.50(s,3H), 7.15-7.70 ! ! ' '
@ 4H)p|Rv Jcnr(l 3200, 3)020 169(() 1590 (1400) 1370, 1280, Tetrahedron: Asymmetryi990, 1, 351; G.A. Molander and
1110, 1070, 1010 860. J.B. EtterJ. Org. Chem.1988,53, 6077.
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9 N.O. Pastushak, N.F. Stadnnichuk and A.U. DombrovZkii,
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