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A SIMPLE METHOD OF DETHIOACETALIZATION
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Summary: Thioacetals and thioketals can be cleaved to carbonyl compounds in high
yvields by treatment with bis (trifluoroacetoxyliodobenzene

The potential of thicacetals and ketals as protecting groups for
carbonyl compounds is limited by the not infrequent difficulty of regenerating
the carbonyl function 1. We now report a method which can be used for the
selective deprotection of either thioketals or thiocacetals and which is
compatible with a variety of other functiconal groups. The new method involves
treatment with bis(trifluorcacetoxy)iodobenzene at room temperature for a
short time. An example is shown in Scheme 1. It is quite reasonable that
cleavage is initiated by nucleophilic attack of sulfur on the hypervalent
iodine center, followed at some later stage by addition of a hydroxyl (from
water or an alcchol) , but we have no concrete evidence to support this

possibility.
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Scheme I

Aldehydes are obtained by treating thiocacetals with
bis(trifluoroacetoxy)—iodobenzene2 in aqueous acetonitrile (table I). A
mixture of methanol and water can also be used in the case of thiocketals
(table 2). In contrast to earlier methods invelving metal-ion, alkylative, or

oxidative hydrolysis3, these conditions are sufficiently mild that various
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functional groups such as esters, nitriles, secondary amides4, alcohols,
hélides, alkenes and alkynes are unaffected. Even thiocesters and amines4
survive; the latter, presumably, because they are protected by the
trifluorcacetic acid formed in the reaction.

Table 1: Dethioacetalization5

Cs)_R (CE,COx,IPh : RGHO
S MeOH, H,0 (9:1)

R RCHO Time (min) _ Yield®
\ s . .
N—Q—( :> N—@—-CHO 10 99%
/ S /
MeO,C(CHy), MeO,C(CH,),CHO 5 91%
HO(CH)s HO(CH,);CHO 2 97%
AcO(CH,)s AcO(CH,)<CHO 2 85%
TsO(CH,)s TsO(CH,)sCHO 1 92%
BK(CH,),0,C(CH,), Br(CH,),0,C(CH,),CHO 1 91%
PhSOC(CH,), PhSOC(CH,),CHO 1 91%
CH=CHCH,NHOC(CHy, = CH,=CHCH,NHOC(CH,),CHO 1 91%
CH=CCH,0,C(CH,), CH=CCH,0,C(CH,),CHO 2 84%

o) 0
CO)-—(CH2)4 <: Y—(CH,,CHO 1 85%
o



289

Table 2: Dithioketalization

S CF,CO,),IPh R
R } (CF;COp,l =0
R"'g R’
Thicketal Product solvents
. vield
><S:> >=o MeOH:H20 (9:1) S5min. 85%
Ph” S Ph

CN CN
Ofs\/ C(\’ McOH:H20 (:1) Smin. 86%
S 0
CN CN .
O:S\/ (I\/ MeCN:H20 (9:1) Smin.  90%
S o

a) Isolated yields.

Table 3: Dithiocacetalization in alcohols

g (CF5COp),IPh 0
XR slvent PhS
OR'
R _x R’ Solvept ~ Time (minutes) Yield®
Et S Me MeOH 5 97%
Ph S CH2CH2 HOCH2CH2OH 5 91%
(CH2) 3 s Me MeCH 5 86%
(CH2) 2 S Me MeOH 5 93%
{CH>2) 2 O Me __MeOQH 360 90%

a) Isolated yields.
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The cleavages can also be run in alcochol or ethylene glycol to form the
corresponding acetals directly from the thiocacetals (Table 3).

General procedure: Bis(trifluorcacetoxy)iodobenzene (15mmol) was added at room
temperature to a stirred solution of thiocacetal or thiocketal (10mmol) in the
solvents indicated in the tables (10ml). After the reaction was completed, as
judged by TLC (usually <10 min.), the sclution was poured into saturated
agueous sodium bicarbonate (20ml) and extracted with diethyl ether (20mlx3).
Drying (MgSO4) and removal of solvents gave a residue which was purified by
flash chromatography on silica gel (petroleum ether/EtOAc). The identify of
the purified compounds was confirmed by comparison with authentic samples.
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