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PREPARATION OF 4-HYDROXY-2-ALKENENITRILES FROM PHENYLSULFINYLACETONITRILE WITH
KETONES OR ALDEHYDES, AND ITS SYNTHETIC APPLICATION TO SUBSTITUTED FURANSl)

J. Nokami, T. Mandai, Y. Imakura, K. Nishiuchi, M. Kawade, and S, Wakabayashi
Okayama University of Science, Ridai, Okayama, T00 Japan

Summary: The reaction of phenylsulfinylacetonitrile )1 with ketones or aldehydes
gave 4-hydroxy-2-alkenenitriles which were converted to 2- and/or 3-substituted
furans by the treatment with diisobutylaluminumhydride(DIBAL) followed by acid
hydrolysis. :

Ag part of our continuing interest in the reaction of organosulfur compound,
the reaction of sulfinylactivated methylene compounds was a matter of prime
interest because of the various functionalization by the sulfinyl group. In this
communication, we describe a reaction of phenylsulfinylacetonitrile )} with ketones
or aldehydes in the presence of base, to give directly 4-hydroxy—Z—alkenenitriles2)
which are useful synthons for substituted furans,l and point out the regioselec-
tivity of the hydroxy group in the case of the reaction of 1 with 2-alkanone.
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As a typical procedure, 1 was treated with 2-octanone(1l.2 equiv.) and
piperidine(l equiv.) in methanol at room temperature for 10 hr. The reaction
mixture was concentrated and washed with diluted hydrochloric acid and extracted
with ether. The extract was concentrated and the residue was purified by column
chromatography on alumina with dichloromethane and followed with methanol. From
the methanol eluate, 4-hydroxy-3-methyl-2-nonenenitrile ga3 was obtained in 84%
yield as a sole product. The same substrates were treated with piperidine(l equiv.)
in refluxing benzene for 8 hr and with piperidine-acetic acid{each 0.2 equiv.) in
refluxing benzene for 34 hr, to give a mixture of 2a and 3-hydroxymethyl-2-nonene-
nitrile gb4) in the ratio of 1:1(62% yield) and in the ratio of 1:7(76% yield)
respectively. BEach of them was isolated by column chromatography on silica gel
with n-hexane/ether(1/1). Similarly, the treatment of geranylacetone with 1 and
piperidine(l equiv.) in methanol at r.t. for 17 hr, and piperidine(0.2 equiv.)
in refluxing benzene for 10 hr afforded 2a(8596 yield) and a mixture of 3a and zbS)
(1:6, 54% yield) respectively. Other typical reactions are summarized in Table 1.

4-Hydroxy-2-alkenenitrile thus obtained was converted to substituted furan by
the reduction using DIBAL followed by acid hydrolysis.l) For example, 3b, which

4489



4490

was isolated by column chromatography on silica gel, was treated with DIBAL(2.2
equiv.) in dry ether for 1 hr at -5%C. The reaction mixture was hydrolyzed with
hydrochloric acid(1N) for 2 hr to give sesquiterpene furan 4 ’(dendrolasin) in

75% yield based on 3b. /kVAVA\AV}D : /Ky\¢kV«VL§H /kVNV*NAVJj}
3b N 4

Table 1 Ketone Base Solvent Temp Time Product
or Aldehyde (mol equiv.) °c)  (hr) yield (%)
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