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COPPER INDUCED SOLVOLYSIS OF SULFUR COMPOUNDS
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Abstract : The displacement of a phenylthio group by an acetate ion in some
allylic or @-alcoxy sulfides and thioacetals was cleanly performed by trea-
ting them with a mixture of copper powder and cupric acetate in acetic acid.

The nucleophilic displacement of an aryl or alkylthio group is known
+
to be promoted by heavy metal ions such as Hg2 , Ag+, TL3+, ceae (1,200
We wish to report here (3b) that such substitutions can easily be performed un-

der mitd conditions without use of these expensive and/or toxic reagents.

T ABLE

Substrate Products Yield, (%)
R\J\/\ sPh RJ\/\OM

la, R =H 2a 45

1b, R = Prenyl 2b 43
R1R2R3C - SPh R1R2R3C - OAC

3a, R1=R2=H ; R3=Ph La low

3b, Ry=R,=H ; Ry =0-Hexyl 4b 63

3¢, R1=R2=H 2 R3=SPh b4e 82

3d, R1=H ; R2=Ph H R3=SPh 4d 80

3e, Ry= H ; R,=-CH,-CMe=CH, ; R=SPh  4e 66

Some sulfides and thioketals (Table) (3a) were submitted to the following condi-
tions : 2g of copper powder, 2g of hydrated cupric acetate and 5g of hydrated lithium acetate
were heated in acetic acid (13ml) plus acetic anhydride (?ml) at reflux for an hour. To the

cooled suspension the thio compound was then added and the mixture was stirred at 85-90°C under

541



542

nitrogen for 4 to 10 hours. After dilution with methylene chloride the yellow to pale green

golid was removed by filtration and the filtrate was stirred several hours with cold water,

w
4
evaporation of the solvant and distillation of the residue afforded the acetate as a colour-

With the isoprenoid substrate 1b, some elimination products (myrcene/ocimene)
were isolated (4). With 3f (R1=Ph,R2-R3 as 3e) the conjugated diene was the on-
Ly formed product.

phenylthio acetate when stirred with

A cuprous species is thought to be operati : a) the yellow precipitate led to
etyl chloride in ether (5) ; b) without

added copper powder the rate was considerably lowered and some diphenyldisulfide

was formed (6,7> ; c¢) 3d gave 4d wusing preformed cuprous acetate (8).

This simple process seems to have some applicability : a) the phenylthio residue
can easily be reused (5,9) ; b) a selective displacement in polythio compounds
can be expected since saturated alkyl or benzyl sulfides are almostunreactive ;
c) the thio acetates so obtained are easily cleaved into the corresponding keto

compounds (10). This method therefore constitutes a mild deblocking procedure

r+
jo]

pu
w
.

£ oot
TOr tnioke

Aknowledgments : Best thanks to Professor Marc Julia for facilities and en-
couradgment and to Mr. Serge Negri for a valuable technical assistance.
REFERENCES

1 Reviews : D.S. Tarbell and D.P. Harnish, Chem. Reviews, 49, 1 (1951) ; M.L. Bender, Adv .
Chem. Series, 37, 19 (1963) ; D.P.N. Satchell, Chem. Soc. review, 6, 345 (1977).

2 Y. Nanao, K. Kaneko, M. Ochiai and E. Fujita, Chem. Comm., 1976, 202 ; A. Ratajczak
and B. Misterkiewicz, J. Organomet. Chem., 91, 73 (1975).

£ a)Prepared according to known procedures (see for instance ref. 4 and S. Warren, J. Chem.
Soc. Perkin I , 1979, 1074; blall new substitution products have given satisfactory analy-
tical ¢ TH NMR, mass) data which will be described in the full paper.

4 Such eliminations have been described using cuprous trifltate : 7. Cohen, R.J. Ruffner,
D.W. shull, E.R. Fogel and J.R. Falck, Org. Synt., 59, 202 (1979).

5 A process knhown to convert the cuprous sulfides into thioesters : H-0 Reilig and B.
Cherer, Tetrahedron Letters, 1980, 4259.

) Similar substitutions involving an oxidation step have been reported to yield the disul-
fide as by product : E.T. Heiba, R.M. Dessau and W.J. Koehl Jr., J. Am. Chem. Soc., 91,
6830 (1969) ; see also H.J. Cristau, B. Chabaud, R. Labaudiniére and H. Christol, Synth.
Comm., 1981, 423.

7 Far related reactione catalvzed by a2 cunric salt coe T Mubkasivama Maracalka and

7 For related reactions catalyzed by a cupric salt, see T. Mukaiyama, K. Narasaka and
and H. Hokonod, J. Am. Chem. Soc. 91, 4315 (1969.

8 D.A. Edwards and R. Richards, J.Chem. Soc. Dalton, 1973, 2463 ; G.W. Klummp, H. Bos,
M. Schakel, R.F. Schmitz and J.J. Vrislink, Tetrahedron Letters, 1975, 3429.

9 R. Adams and A. Feretti, J. Am. chem. soc., 81, 4927 (1959) ; A. Commercon, J. Normant

and J. Villieras, J. Organomet. Chem., 93, 415 (1975) ; A.J. Bridges, Tetrahedron Let-
ters, 1980, 4401.

10 A.J. Mura, G. Majetich, P.A. Grieco and T. Cohen, Tetrahedron Letters, 1975, 4437.

{Received in France 18 November 1983)



