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Abstract: Aldehydes and ketones were thioacetalyzed using 1,2-
ethanedithiol in the presence of a catalytic amount of Cu(OTf)2-
SiO2 under solvent free conditions in excellent yields.
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Thioacetalization of carbonyl compounds is an important
transformation in organic synthesis. The reaction is usual-
ly catalyzed by Lewis acids.1 Among many of the recently
developed reagents, solid supported reagents are of the
choice for this purpose due to easier handling, milder re-
action conditions, and simpler work-up procedure. Re-
cently, zirconium (IV) chloride2a and tantalum chloride2b

adsorbed on silica gel were reported to be efficient cata-
lysts for thioacetalization reaction in CH2Cl2. While
working on asymmetric synthesis area, we discovered that
copper (II) trifluoromethanesulphonate [Cu(OTf)2] acted
as an efficient catalyst for the addition of TMSCN to car-
bonyls,3a  epoxide  opening  with aromatic amines,3b az-
iridine opening with aromatic amines,3c and acylation re-
actions.3d This prompted us to use this catalyst for thioac-
etalization reaction. We found that a variety of aldehydes
and ketones could be converted into thioacetals in high
yields using ethanedithiol in the presence of 10 mole %
Cu(OTf)2 in CH2Cl2. Although results were satisfactory,
we attempted to carry out the same reaction using
Cu(OTf)2 adsorbed on silica gel in a solvent free condition
and the results are summarized in this paper.
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It was observed that thioacetalization reaction proceeded
without solvent in an efficient manner (Table). Aldehydes
reacted faster than ketones as expected. Ketone group of a
b-keto ester could also be thioacetalized in a clean man-
ner. Some chemoselectivity (2.6 : 1) was also obtained
with aldehyde vs ketone (entry 19). Although the reaction
was very clean in most of the cases, hindered and unreac-
tive ketones such as benzophenone and camphor did not
react in the solvent free condition at rt. But, it could be af-
fected by doing the reaction in toluene at 80 °C (entries 20
& 21). It was also observed that the thioacetalization reac-
tion could also be catalyzed using CuCl2-SiO2 in a solvent
free condition, but the reaction was slow and the yield was
a bit inferior (for example, 4-t-butyl cyclohexanone: 10 h,
88% yield). The present methodology for solvent free
thioacetalization of carbonyl compounds will find a lot of
application in organic synthesis, and to the best of our
knowledge, is unprecedented in the literature.4

General Procedure for Thioacetalization reactions:
The catalyst was prepared by mixing Cu(OTf)2 (2 mmol)
with 20 g of activated silica gel (activated at 120 °C at 1
mm Hg for 6 h) and mechanically rotated for 12 h. The
procedure for thioacetalization reaction was as follows: A
mixture of a carbonyl compound (1 mmol), 1,2-
ethanedithiol (2 - 5 mmol), and the above catalyst (500
mg, 0.05 mmol) was taken in a 5 mL R.B. flask. The flask
was stoppered with a septum and tied with the rod of a Bü-
chi rotary evaporator. It was rotated till the reaction was

complete (Table). The whole mixture was loaded over a
silica gel column (2 x 8 cm) and eluted with EtOAc in pe-
troleum ether to obtain a pure thioacetal in an excellent
yield (Table).5 
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