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Carbanions bonded directly to two or three sulphur atoms (]; R' = H, alkyl,

aryl or SR) have found wide applicability as masked acyl anion equivalents

0.
(R'-C ) resulting in the umpolung of the normal reactivity of carbonyl compounds:1
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Inherent in this type of synthetic methodology is the requirement to hydrolyse
a thioacetal or related group to a carbonyl system. Many methods for effecting
the hydrolysis reaction have been reported (cf. ref. 1) but this step can still
present a major difficulty in using sulphur-stabilized carbanions as efficient
synthetic reagents. We report a convenient and odourless hydrolysis procedure
for phenylorthothioesters (2; R = Ph, E = SPh) which extends the previously
reportedz’3 synthetic utility of the tris(phenylthio)methyl anion (]; R = Ph,
R' = SPh)} and provides ready access to phenylthioesters which are useful

synthetic intermediates.4

During experiments designed to increase the applicability of the 1,4-addition
reactions of ] (R = Ph, R' = SPh) with a,B-unsaturated ketone systems it was
noted5 that the addition of copper(I) salts did not increase the yield of 1,4-ad-
dition product6 but gave instead a complex mixture resulting from carbon-sulphur
bond cleavage processes. Reports7 have appeared of copper(I) induced carbon-sul~
phur bond cleavages in phenylthioacetals to give phenylthio-substituted alkenes
and ketones. Subsequent experiments showed that silver(I) also induced carbon-
sulphur bond cleavage and hydrolysis gave the corresponding thioester8 in good
yield (Table) according to the stoichiometry:
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RC(SPh), + 2 Ag® + H,0 ——3> RCSPh + 2 AgSPh + 2 H
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Addition of one mole equivalent of silver(I) salt resulted in 1:1 (i 5% by 'H
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nmr) mixture of orthothioester and thioester, and the formation of silver thio-
phenoxide9 (AgSPh) was shown by isolation of the compound from the reaction
medium by simple filtration. The solution became acidic during the course of
the reaction but, if necessary, the pH change could be attenuated by the addi-

iO or a teftiaf’y amine. l,ompetltlve elimination to a pnenyu:nloKetene acetal
was observed in one example (c.f. Table). A mechanism involving Ag induced
carbon sulphur bond cleavage as the initial and rate determining step followed
by rapid formation of thioester utilizing another equivalent Ag+ seems appro-
priate for these reactions.

Silver tetrafluoroborate and silver trifluoromethanesulphonate were found to
be satisfactory reagents, being easily handled and giving comparable yields
(Table). It is noteworthy that the mixed orthothioester (4) was unreactive
under the Ag+ hydrolysis conditions hence the procedure would appear to be

specific for phenyl substituted orthothioesters.m’11

SPh
X

Hydrolysis of bis(phenylthio)acetals (2; R = Ph; R',E = alkyl or aryl) also
proceeded in good yield to give the corresponding ketones, while operation under
anhydrous conditions in the presence of a tertiary amine gave phenylthioenol

ethers12 in suitable cases:13
0 SPh .
Ph-C- CH, A oy c cH, —2& 5 Ph-C=CH, + AgSPh
CH,CN . CHCN pn
HZO Et N
(100%) (95%)

Typical Experiment:

A solution of AgBF4 (0.39 g} in CHSCN (10 ml) was poured into a stirred
solution of phenyl orthothiobenzoatel4 (0.42 g, 1.00 mmole) in CHSCN (50 ml) and
water (5 ml) contained in a 100 ml beaker at room temperature. A transient
yellow colour of the solution was followed by rapid precipitation (~30 sec) of
AgSPh as a photosensitive white solid.9 Filtration and dilution of the filtrate
with water followed by ether extraction gave pure phenyl thiobenzoate (0.21 g,
0.98 mmole).
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Table

Silver(f) Induccd Hydrolysis of Phenylorthothioesters

+

0
I}
R-C(SPh); —2B_—>  R-C-SPh
c

HLCN
H,0
R Method? yie1a® €))
H- A 80°¢
CHq- A 92
d
C,Hg- A 50
Ph — A 98
9 A 100®
/(\R. R' = CHy 3 100°
A 100°
Ph R' = Ph B 100€
0
] A 100°
CL B 100°

8 At AgBF,; B: AgCFgSO;. P Isolated yield. © 204 Unreacted
orthothioester recovered. Also 50% 1,1-bis(phenylthio)propene .

€ The crude reaction product was pure thioester from 'H nmr.
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