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STEREOSELECTIVE SYNTHESIS OF AN ALKENOID-TYPE ERYTHRINAN
ALKALOID, (+)-ERYTHRATIDINED

Shinzo HOSOI, Masakazu SATO, Motoyoshi NAGAO, and Yoshisuke TSUDA*
Faculty of Pharmaceutical Sciences, Kanazawa University, 13-1 Takara-machi, Kanazawa 920, Japan

Oxidation of (+)-demethylerysotramidine (2) with mCPBA gave the o.—1,2-
epoxide (3) as a single product, which was methylated to 4, then treated with
Smlp in THE-MeOH to give 8-oxoerythratidine (5) in good yield. Finally, 5 was
reduced with a LiAlH4-AICl3 combination to the natural alkaloid, (+)-erythratidine (1).
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Erythrinan alkaloids possessing a D-aromatic ring are classified into two MeO

groups based on the structures of A/B rings: the dienoid type and alkenoid @ c N
type. Although several total syntheses of the former type of alkaloids have MeO
been achieved, 2) total synthesis of the latter type of alkaloids (35 species are MeO™
known) is still elusive except for the simplest alkaloid, 3- OH
demethoxyerythratidinone.3) Here we report the total synthesis of a 1

representative of the latter, erythratidine4) (1), which has three chiral centers, from a key intermediate
in the synthesis of dienoid-type alkaloids. In this conversion, radical reduction with samarium iodide
was effective for construction of the desired allylic alcohol from an epoxy-enone system.

Oxidation of (z)-demethylerysotramidine (2 )5) with m-chloroperbenzoic acid (mCPBA) afforded
an epoxide 3 as a single product in 70% yield. 6) On the other hand, erysotramidine (2: OMe instead
of OH) was recovered unchanged in é similar oxidation. The IH-NMR spectrum of 3 proved that it is
the 1,2-epoxide, since only one olefinic proton at § 6.48 was observed. The stereochemistry of the
epoxide group was assigned as o (the same side as the hydroxy group) based on the Henbest rule,”)
and finally confirmed from non-identity with the alternatively synthesized B-epoxide isomer.8)

Compound 3 was methylated with iodomethane and NaH in the presence of a phase-transfer
catalyst (Bu4NHSO4) to the O-methyl derivative (4)0) in 62% yield.9) Conversion of 4 to the desired
allylic alcohol (5) with opening of the epoxide ring and migration of the double bond to the
unconjugated position from the conjugated position were achieved by radical reduction with Sml).
Thus treatment of 4 with samarium jodide in THF-MeOH at -90°C afforded the expected allylic
alcohol 56) in 74% yield. 10) The structure and stereochemistry of § were confirmed from the detailed
analysis of its NMR spectra. Finally, the lactam group was removed by reduction with a LiAlH4-
AICI3 combination!l) in 79% yield. 12) The base thus obtained was confirmed to be identical to
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erythratidine by comparison of the IH-NMR spectral data with those of (+)-erythratidine reported by

Barton et al.4b)
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