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A SIMPLE SYNTHESIS OF 2,2-DISUBSTITUTED TETRAHYDROTHIOPHENES
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Trheatment of diethyl 2-(3-mesyloxypropyllmalonate with KSCOCH3/DMF at noom
temperature gave 2,2-dicarbethoxytetrahydrothiophene. The reaction can be
used to prepare {sopenams in good ydeld.
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In an attempt to expand the scope of the recently reported synthesis of
2,2-dicarbalkoxytetrahydrofuran or pyrrolidines,1 we attempted to prepare
thioacetate 1 by treating mesylate 2 with 2.4 eq. of KSCOCH3 in DMF at room
temperature (7 hrs) without taking the precaution of carrying out the
reaction in an inert atmosphere. Much to our surprise, a 20% yield of tetra-
hydrothiophene ;2 was obtained. The reaction could be considerably accelera-
ted by bubbling oxygen3 through the reaction mixture. When care was taken
to run the reaction in an oxygen-free atmosphere, conly a small amount of 3
was obtained. In order to establish some of the features of this new reaction,
the following reactions were carried out:

1. Reaction of mesylate 2 with 1.2 eq KSCOCH3 in the presence of air gave
"20-25% of tetrahydrothiophene 3, indicating that two equivalents of KSCOCH3
were necessary for the reaction to proceed to completion.

2. Reaction of n-butyl mesylate with 2.4 eq of KSCOCH, in DMF in the pres-

3
ence of air or oxygen at room temperature led to nearly quantitative recovery
of mesylate, even after 15 hrs, indicating clearly that a SN2 displacement of
mesylate by thioacetate did not take place under the reaction conditions.

3. Reaction of diethyl methylmalonate or ethyl 2-methylacetoacetate with
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2.4 eq of KSCOCH3 in DMF, followed by quenching with dimethyl 2-bromomalonate,
gave a 50-60% yield of the corresponding sulfides 334’5 and 324; this reaction
shows clearly that either malonate anion or radical must react with some

sulfur species.
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4. Reaction of diethyl 2—(4—mesyloxybutyl)malonate1 5 with KSCOCH3 (4 eq)
in DMF in the presence of air at room temperature (25 hrs) gave a mixture

of thiacyclohexane 6 (50%), dithiacycloheptane 7 (30%), and sulfhydryl
malonates 8 (12%) and 9 (8%) as established by g.c.-chemical ionization mass

spectroscopy only.6
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We suspected that some oxidized sulfur species was responsible for this
reaction, and therefore treated mesylate 5 with (CH COS)2 in DMF in a
nitrogen atmosphere. This led to the formation of 105 8 in 30% yield. Treat-
ment of 10 with 1% aqueous KOH in DMF gave 6 in 60% yield. Similarly, reac-
tion of 2 with Ac282 {1 eq) and sodium ethoxide (lseq) in DMF (2 hrs) in the
absence of oxygen, gave a 42% yield of compound 117, which was hydrolyzed

with 1 eq of 1% agueous KOH in DMF, to give 3 in 85% yield.

COOEt AC. S COOEt 5 COOEt
272 N OH
Et0OC OMs —————>  Et0OC CoMs ——»  EtOOC
(cH,) EtONa (CH) (CH,)
53, n = 10, n = 2 6, n=
2, n= 11, n = 3, n=1



2121

In order to prove the generality and mildness of this method, an
epimeric mixture of f-lactam ;ggg was reacted with 2.4 eqg of KSCOCH3 in DMF
(10 hrs). A 70% yield of isopenam 1535'10 was obtained. When lggg was
treated with 4 eq of KSCOCH3 for 15 hrs, a mixture of lggS’ll (60%) and
l£95’12 (20%) was obtained, which were separated by column chromatoegraphy,

using silica gel and CH2C12—CHC13 as eluents.
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It should be noted that prolonged reaction times also transformed the
azido~group into an acetamide function. Thus, treatment of azidobenzene
with KSCOCH3 (2.4 eq) in DMF (48 hrs} at 20°, or in boiling butanone (12 hrs)

gave acetanilide in excellent yield.
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