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POLAR CYCLOADDITION OF o-ACYL-o-CHLOROSULFIDES WITH ALKYNES.
NOVEL ONE-STEP SYNTHESES OF FURANS AND 2-FURANONES

H. Ishibashi, S. Akai, H.-D. Choi, H. Nakagawa, and Y. Tamura
Faculty of Pharmaceutical Sciences, Osaka University

1-6 Yamada-oka, Suita, Osaka, 565 Japan

Summary : [3*+2] Polar cycloaddition of a-chloro-a-(methylthio)acetone (1) and
methyl a-chloro-a-(methylthio)acetate (2) with alkynes in the presence of Lewis
acid afford the furan deraivative (é) and the 2-furanone derivative (Q/or 8),

respectively.

Much attention has recently been paid on an intramolecular trapping of the
intermediary vinvl cations produced by electrophilic attack of carbocations to
CC triple bonds. The [4++2] polar cycloaddition shown i1n Scheme 1 1s an example
and provides a useful synthesis for various six-membered heterocyclic or carbo-
cyclic compounds.1 However, the corresponding [3++2] polar cycloaddition (Scheme

2) has received scant attentlon.2

In the present paper we wish to report a novel
one-step syntheses of furan and 2-furanone derivatives bv [3*t+21 polar cyclo-

addition of the a-acyl-a-~-chlorosulfides 1 and 2 with alkynes.
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A solution of a-chloro-a-(methylthio)acetone (l, 1 mol eq), diphenylacetylene
(33, 1.2 mol eq), and SnCl,y (2 mol eqg) 1in CH,Cl; was starred at 0° for 3 hrs.
After the usual work-up, chromatography on silica gel afforded 2-methyl-3-methyl-
thio-4,5-diphenylfuran (4a) in 52% yield. Similar reactions with phenylacetylene
(3b) and l-octyne (3c) gave the furans 4b (35%) and 4c¢ (40%), respectively. The
structures of 4a-¢ were confirmed by their svectral data, and by direct comparison
of authentic furans 5a-¢ with the compounds obtained by reductive desulfurization
of 4a-¢ with W~7 Ra-N1 1in CH2C12.3 As formulated i1n Scheme 3, formation of the
furan 4a-c 1s considered to proceed by electrophilic addition of the chloride 1
to the alkynes 3 and successive intramolecular nucleophilic attack of carbonyl
oxygen to the resulted vinyl cations A.

The reaction of methyl a-chloro-a-{methylthio)acetate (2) with diphenyl-
acetylene (3a) in the presence of AlClz (2 eq) gave the 2 (3H)-furanone éﬁ in 55%
yield, which, on treatment with 10% HCl, was converted into the 2(5H)-furanone

1,4 A similar reaction of 2 with l-trimethylsilyl-l-octyne (3d) afforded the

2 (5H) -furanone §4 in 26% yleld.5
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This conceptually novel [3+2] approach to furan and 2-furanone derivatives

1s thus simple, and 1ts synthetic applicability seems highly promising.
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