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Abstract — The reaction of nitroketene dithioacetal (la), i.e,
2,2-bis(methylthio)-1-nitroethylene, with arylacetonitriles (2a-1) in the presence
of the base like sodium hydroxide gave 4-nitrobut-2-enenitriles (3a-1) which were
converted into 5-hydroxyimino-4-methylthio-3-phenyl-3-pyrrolin-2-ones (4a-i)
under refluxing in methanol. Title compounds (5a-i) were readily obtained by the
treatment of 4a-i with hydrochloric acid and were finaly led to N-methylated
products (6a-1) with methyl iodide. The reduction of maleimides (4 — 6) with zinc
dust in acetic acid afforded the corresponding 3-arylpyrrolidine-2,5-diones (7a-i)

that can be converted to pharmacologycally active compounds like mesembrines.

It is considered useful and significant to newly exploit an efficient synthetic route to afford
3-arylpyrrolidine-2,5-diones, very important starting materials of some natural products like mesembrine
which is isolated from Mesembryanthemum tortuosum.™? We previously reported the synthesis of
4-methylthiomal eimides (3-methylthio-3-pyrroline-2,5-diones) bearing a cyano or a methoxycarbonyl
group as an el ectron-withdrawing group via the reaction of ketene dithioacetal® with nitromethane in the
presence of appropriate base.* With their high electrophilic nature, 4-methylthiomal eéimides serve as key
intermediates for the preparation of some heterocycles like pyridazine derivatives with
chemiluminescence and are also applicable to the synthesis of other heterocycles. Following the similar
strategy for preparing 4-methylthiomaleimides, we now wish to report the convenient synthesis of

3-methylthio-4-aryl-3-pyrroline-2,5-diones by using the reaction of nitroketene dithioacetal® with aryl
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acetonitriles followed by their reduction with zinc dust that gives 3-arylpyrrolidine-2,5-diones, i.e.,
arylsuccinimides.

Synthesis of 3-methylthio-4-aryl-3-pyrroline-2,5-diones (arylmaleimides).

A synthesis of arylmaleimides were initially examined by the reaction of ketene dithioacetal (1a) with
nitromethane in the presence of sodium hydroxide in dimethyl sulfoxide (DMSO) in an attempt to
prepare 3-methylthio-4-nitro-2-phenylbut-2-enenitrile (3a).° Since we found this reaction did not

proceed smoothly, alternative reaction was MeS
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SMe SMe SMe
MeS Ar H S H NI AT ‘H\/Ar
_— —_— _ +
o N*C: \ Nt (CC Nt N G
2 H2 CN _O/ OH \\N O/ \O/‘ NH O/ (.)/ \NH
\_. H
MeS, Ar MeS, Ar MeS, l Ar * MeS, Ar
— — — —
o o N HO—N" o o
N HO—N N () o~ NH o
H H
Scheme2  Reaction Mechanism

(* Treatment of 3 with conc. hydrochloric acid gave 3-methylthio-4-arylfuran-2,5-diones.)

Synthesis of Succinimides by the Reduction of Maleimides

Succinimides obtained by the reduction of maleimides derivatives are important as starting materials of

natural products like mesembrine and pharmacologicaly active compounds like methosuximide.™

Desulfurization of 6a with Raney nickel (W-2) in refluxed ethanol gave only 4-phenylsuccinimide

(1-methyl-3-phenylpyrrolidine-2,5-dione) (7€) in 28% yield. Incidentally, zinc in acetic acid is

applicable to a wide range of reduction reactions.” This reagent has also been chosen to demonstrate

selective reduction in  sensitive,
polyfunctional molecules. By using a
general method, the reduction of 5a
employing zinc dust in acetic acid
afforded  the
corresponding  4-phenylsuccinimide

(7a) in 98% yield. Other succinimide

under  refluxing

products (7b-i) were obtained in a
similar way from the corresponding
maleimides (5,6) in good yields as
Table 2.

succinimides  (7a-d)

shown in These
were aso
obtained from the corresponding
hydroxyimino compounds (4) in
good yields as shown in Table 3. The
intermediates in this reaction are
thought to be imino compounds and
were readily converted to carbonyl

compounds through hydrolysis. In

Table 2. Synthesis of 4-Arylsuccinimides from 4-Arylmaleimides by Zinc Reduction ®

No. R Ar mp(°C) Yield(%)
7a H CeH5s 68-69 98(28)b
Ve Ar H o Ar b H CeHsOMe(d) 128-129 92
— 7n H H C H CgHsCl(4) 130131 92
AcOH d H 1-Naphthyl 134-135 97
o) O AC ) o .

N N Me CegHs 5455 03
R & f MeCgH,OMe(4) 114-115 85
56 i U Me CgHsCl(4 97-98 82
h Me LNaphthyl 9798 82
i Me 2-Thienyl 75-76 83

& All reactions were carried out in asystem of 5,6 (1.0 mmol) and zinc dust (5.0 mmol) in
acetic acid (20 mL) under reflux for 1 h.

b Thisyield was obtained by using Raney nickel.

Table 3. Reduction of 5-Hydr oxyimino-4-methylthio-3-phenyl-3-pyrrolin-2-ones with
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H
H Ar
HN O
Zn N conc.-HCl H H
4ab.eg —I> H —_—
in ACOH + refluxinMeoH O N\ O
H Ar H
H
O N 6]
H No. R Ar Yield(%)
_ - 7a  H CeHs 71
& All reactions were carried out in a system of b H CeHsOMe(d) 74
4 (1.0 mmol) and zinc dust (5.0 mmol) in c H CeHsCl(4) 72
d H  1-Naphthyl 91

acetic acid (29 mmol) under reflux for 1 h.




conclusion, 4-aryl- and heteroaryl-3-methylthio-3-pyrroline-2,5-dione derivatives were readily obtained
through the reaction of nitroketene dithioacetal with aryl- or heteroarylacetonitriles. This is a new

synthetic example of nitroktene dithioacetal with active methylene compounds of benzyl types.
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