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A New Simple Synthesis of Variously Substituted Furans and

Butenolides

Renji Okazaki,* Yoshio Negishi, and Naoki Inamoto
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The reaction of 1,2-disubstituted 3,3-bis(methylthio)prop-2-en-1-ones with dimethylsulphonium methylide
gave 2,2-bis(methylthio)-2,5-dihydrofurans, useful synthons for a variety of furans and butenolides.
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During the course of our study on conjugated keten dithio-
acetals,! we have found that the reaction of 3,3-bis(methyl-
thio)prop-2-en-1-ones (1) with dimethylsulphonium methylide
(2) gives 2,2-bis(methylthio)-2,5-dihydrofurans (3), very useful
synthons for a variety of furans and butenolides. A recent
communication by Garver and van Tamelen,? which uses a
similar reaction as a key step in the total synthesis of triptonide
and triptolide, has prompted us to report our preliminary
results in this area.

To the ylide (2) (6.0 mmol) in tetrahydrofuran (THF) was
added (1)® (5.0 mmol) in THF at —70 °C with stirring and
the mixture was kept at —70 °C for 1 h and then at room
temperature for 1 h. The usual work-up gave the dihydrofurans
[(32)929;(3b)97 % (3¢) 83 % yield]. For (1d), thereaction mix-
ture containing (3d) was directly subjected to Florisil column
chromatography and gave the methyl(methylthio)furan (7d)
(19%) and the aldehyde (6) (12%).
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Scheme 1. i, 0.4 equiv. HCl-aq. MeOH, room temp., 1 h, 919%;
ii, BuLi, —10 °C, THF, then Mel, —10 °C, 93%; iii, Raney Ni,
EtOH, room temp., 0.5 h, (a) 54%, (b) 429%,; iv, MeMzgl, Et,0,
reflux 8 h, cat. NiCl(PhyP[CH,];PPh,), (ref. 4), 61%; v, dil
H,SO,-aq. EtOH, reflux, (a) 1.5 h, 49%, (b) 5 h, 15%.
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Scheme 2. i, Me,S=CH,, THF, —70 °C, 1 h, room temp., 1 h; ii,
Florisil chromatography, 199, (i + ii); iii, BuLi, THF, —10 °C,
then Me,C=CHCH,Br, —10 °C, 87%; iv, Raney Ni, EtOH, 0.5h,
(a) 68%, (b) 80%; v, lithium di-isopropylamide, THF, —70 °C,
then Me,C=CHCH,Br, —70 °C, 859%:; vi 0.4 equiv. HCl-aq.
MeOH, room temp., 1 h, 519% G + vi).
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The dihydrofurans (3) can be converted into a variety of
furans and butenolides. This is illustrated in Scheme 1 with
(3a) as an example, showing the great utility of (3) in the
synthesis of these types of compounds.

The advantages of this methodology lic in the presence of
the two methylthio-groups® which permit (i) ready rearrange-
ment of a probable intermediate, (4), into (3) by the stabiliza-
tion of zwitterion (5), (ii) the synthesis of both furans and
butenolides from a single intermediate, and (iii) regioselective
introduction of an «-substituent as shown in conversions (7a)
—(11) and (7a) — (7b) — (10).

The usefulness of this method has been further exemplified
in the synthesis of two isomeric, naturally occurring furans,
i.e., rosefuran (12)¢ and perillene (13)? as shown in Scheme 2.
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