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CHEMISTRY OF O-SILYLATED KETENE ACETALSI: AN EFFICIENT SYNTHESIS

OF a-THIO-N-HETEROCYCLES FROM w-AMIDOSULFOXIDES BY A NOVEL
INTRAMOLECULAR PUMMERER-TYPE REARRANGEMENT
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Summary: Treatment of w-amidosulfoxides with O-silylated ketene acetals in dry
acetonitrile in the presence of a catalytic amount of zinc iodide causes a novel
intramolecular Pummerer-type rearrangement to give a-thio-N-heterocycles in high
yields.

There has been a growing interest in the intramolecular cyclizations of w-
amino (or amido)olefins, which give pyrrolidines and piperidines bearing
functionalities at the a-position to the nitrogen atom.2 Although similar
intramolecular cyclization of w-amidosulfoxides leading to the a-thio-N-hetero-
cycles (intramolecular Pummerer reaction) has been reported with hot acetic
anhydride3 or with trimethylsilyl trifluoromethanesulfonate (TMSOTEf)/triethyl-
amine,4 these methods are not good enough because of either the competition
with the normal intermolecular Pummerer reaction or other side reactions. Thus,
the reaction of methyl o-methylcarbamoylphenyl sulfoxide (la) with acetic an-
hydride gave no cyclized product (2a), but the normal intermolecular Pummerer
reaction products (3a and 3a') exclusively.3a Recently, we have reported that
treatment of sulfoxides with O-silylated ketene acetal (4) caused a Pummerer-
type rearrangement to give a-siloxy sulfides under nearly neutral conditions.5
As an extension of this reaction, we now report a novel and efficient intra-
molecular Pummerer-type rearrangement of w-amidosulfoxides (la-f), which gives
a-thio-N-heterocycles (2a-f) in high yields.

We first examined the conversion of N-benzyl-4-(phenylsulfinyl)butanamide
(1b) into 5-(phenylthio)~2-pyrrolidone (2b) by the use of acetic anhydride,
TMSOTf/triethylamine, and O-methyl-O-tert-butyldimethylsilyl ketene acetal (4).
The use of 4 was found to be quite efficient for the synthesis of 2b, although
the former two conditions resulted in either formation of the normal inter-
molecular Pummerer reaction products (3b and 3b') or formation of complex
mixtures. Typically, a mixture of lb, 4, and zinc iodide in dry acetonitrile
was stirred at room temperature for lh. After the usual work-up, a guantitative
yield of 2b was obtained. Various types of w-amidosulfoxides (la and lg:g)s
similarly reacted with 4 to give the corresponding a-thio-N-heterocycles (2a
and 2c-f). The results are summarized in the Table.

Since the a-thio-N-heterocycles (g) are known as useful intermediates for
pyrrolizidines and indolizines,7 the present reaction would provide a versa-

tile synthesis of these alkaloids.
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Table Synthesis of a-Thio-N-heterocycles (2a-f) from w-Amidosulfoxides (la-f)

Entry Sulfoxides Conditions

a) b)

Products (Yield)
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1)
2)

3)

4)
5)

6)

7)

a) The reactions were carried out on 0.2-1 mmol scale of sulfoxides with 1.3-2 equiv of 4
in the presence of a catalytic amount (0.1 eq.) of ZnIy. b) Isolated yields by column
chromatography (silica gel) are given. The microanalyses for all products were in
satisfactory agreement with the calculated values,
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