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A NEW SYNTHESIS OF THE APORPHINE ALKALOIDS (+)-GLAUCINE AND
(£)-NANTENINE
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(2)-Glaucine and (2)-nantenine were newly synthesized by aromatization of
cyclohexenone derivatives which were prepared by [3C+3C] condensation of two units, 1,1-
bis(ethylthio)-2-propanone and the Mannich base.

KEYWORDS aromatic synthesis; [3C+3C] annulation; condensation; aporphine

alkaloid; (*)-glaucine; (¥)-nantenine

The total synthesis of the aporphine alkaloids has attracted much attention owing to their structural
and pharmacological interest.l) Most of the total syntheses of the bases were achieved, as a key step, by
constructing the biphenyl frameworks via various intramolecular carbon-carbon bond formations between
two benzene rings. On the other hand, annulations to construct aromatic rings are useful method in the
synthesis of natural products and biologically active compounds.2) We reported a new route to the 1,2-
benzenediol congeners using [3C+3C] annulation in our previous papers.3) Here we describe a synthesis
of (2)-glaucine (1)#) and (+)-nantenine (2)3) having a 1,2-benzenediol moiety in the D-ring, which

prompted us to apply our aromatic synthesis.
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The Mannich base (3) used as a three-carbon unit of [3C+3C] condensation was derived from the
ketone (4)8) on treatment with dimethylamine hydrochloride and formalin in MeOH. Another three-carbon
unit was 1,1-bis(ethylthio)-2-propanone (5)7) which has been used for aromatic annulation in our
laboratory.3>8) The Mannich base (3) was condensed with the ketone (5) in the presence of NaH in
dimethoxyethane to give two isomeric cyclohexenones (6) and (7) (47% and 11% yields from compound 4
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respectively). These were separated by column chromatography. Inspection of a molecular model shows
that the enone part (C=CH-C=0) of 6 is located on the same plane as the benzene ring, while that of 7 is
twisted from the aromatic ring. These structural characteristics can be well explained by their IR, H-
NMR, and UV spectral data.?) The ketone (6) was dethioacetalized by NBS in MeCN / AcOH / H0 and
isomerized by refluxing AcOH to give the diol (8) in 38% yield. The isomeric ketone (7) was also
converted to 8 in the same manner (32%). Methylation of 8 with diazomethane in Et;0 /MeOH gave (%)-
glaucine (1) in 71% yield. The melting points of compound 1 (mp 134-136°C)10) and its picrate [mp 192-
194°C (dec.)]'D were the same as those of (+)-glaucine reported in the literature. The IR, IH-NMR, and
UV spectral data of 1 were superimposable over those of (+)-glaucine.

Methylenation of compound 8 with KOH and CH,Cl; in DMSO gave (*)-nantenine (2) in 43%
yield. Its melting point (mp 140-141°C)12) and spectral data ({H-NMRS) and Mass!3) ) were also identical
with those reported in the literature.

In conclusion, (+)-glaucine (1) and (*)-nantenine (2) were prepared from both cyclohexenones (6)
and (7), which were obtained from condensation of two 3C units, 1,1-bis(ethylthio)-2-propanone (5) and
the Mannich base (3). The utility of the [3C+3C] annulation was shown by the aromatic synthesis of the

aporphine alkaloids which have a 1,2-benzenediol moiety.
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