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Transformation of (+)-Ophiocarpine and (+)-13-Epiophiocarpine to
(+)-a- and (+)-p-Hydrastine with Complete
Retention of Configuration

(£)-a- and (£)-g-Hydrastine (3 and 4) were synthesized from (#)-ophiocarpine (1)
and (4+)-13-epiophiocarpine (2), respectively, with complete retention of configuration
through a regioselective C4~N bond cleavage.
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Phthalideisoquinoline alkaloids have been shown to be biosynthesized from 13-oxyberbines
with retention of configurations at C-13 and C-14 through a regioselective cleavage of Cg-N
bond.? Although a number of papers concerning interconversion or total synthesis of
phthalideisoquinoline alkaloids have so far been reported,? any conversion from 13-oxyberbines
has not been achieved. Now we wish to report the first transformation of (+)-ophiocarpine
(1) and (=)-13-epiophiocarpine (2) to (z&)-a- and (=+)-p-hydrastine (3 and 4), respectively,
with complete retention of configuration by employing the method for a regioselective C-N
bond cleavage using ethyl chloroformate.®

Reaction of (==)-O-acetylophiocarpine (5), derived from 1,9 with ethyl chloroformate
at 70° for 3 days afforded the urethane (6) in an almost quantitative yield. Treatment of 6
with silver nitrate in aqueous acetone gave the alcohol (7, 66%,, mp 229—230.5°, »® 3430,
1730, 1665 cm~1), which was oxidized with pyridinium chlorochromate (PCC) in methylene
chloride to give the aldehyde (8, 949, mp 154—154.5°, » 2750 cm~1). Partial hydrolysis of
8 with 10%, sodium hydroxide in methanol at room temperature was accompanied by cycliza-
tion to give the lactol (9, 819, » 3550, 1680 cm~!) as an inseparable mixture epimeric at C-14.
Reduction of the acetal (10), derived from the lactol (9) in 879, yield, with lithium aluminum
hydride in ether furnished two isomers, 11a (55%, 6% 2.53) and 11b (19%, ¢ 2.59).? Each
of them afforded the same monoisomeric lactol [12, » 3380 cm=, § 6.36 (anomeric H)] by acid
hydrolysis in an excellent yield. The PCC oxidation of 12 in the presence of sodium acetate
gave (=)-o-hydrastine [3, 54%, mp 118—119°, mfe 383 (M*), v 1755 cm™].

A similar treatment of (=)-O-acetyl-13-epiophiocarpine (13), derived from 2,47 with
ethyl chloroformate yielded the desired urethane (14, 47%,, » 1785, 1680 cm™") along with the
regioisomer (15, 399, » 1730, 1685 cm~!). Conversion of the former to (=£)-B-hydrastine
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Chart 1

[4, mp 143.5—144°, mfe 383 (M*), » 1750 cm~1] was also accomplished in the same manner
described for (=)-a-hydrastine.

The synthetic (+)-«- and (=)-f-hydrastine were proved to be completely identical with
the corresponding specimens® by thin-layer chromatography and spectral comparison. The
first transformation of 13-oxyberbines into phthalideisoquinolines with retention of configura-
tion is thus completed.
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