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PHOTO~OXYGENATION OF BERBERINE. A NOVEL CONVERSION OF BERBERINE

TC (+)-OPHIOCARPINE, (&)-a- AND (i)—B-HYDRASTINEl

Miyoji Hanaoka*, Chisato Mukai, and Yoshio Arata

Faculty of Pharmaceutical Sciences, Kanazawa University

Takara-machi, Kanazawa 920, Japan

Photo-oxygenation of berberinium chloride (I) afforded 8-
methoxyberberinephenclbetaine(III}, which had been already
convefted to (£)-p- and (x)-B8-hydrastine(IV and V). Sodium
borchydride reduction of III yielded (%)-ophioccarpine {IX)

and (x)-13-epi-ophiocarpine(X}.

The protoberberine alkaloids havé been shown to be a pre-
cursor of the phthalideisoguinoline alkaloids2 and ophiocarpine
was proved to be biosynthesized from tetrahydroberberine.3 Recently
berberine (I} was converted to {()~o- and (&)-B-hydrastine(IV and V)
via 8-methoxyberberinephenolbetaine (III}, the key intermediate.4
The present communication deals with the novel and convenient
synthesis of III from I by photo~oxygenation and the transformation
of III into (+)-ophiocarpine{IX).

Irradiation(400W high-pressure Hg lamp, with Pyrex filter) of
I in methanol containing rose bengal and sodium methoxide in a
stream of oxygen for 45 min afforded the precipitate(II)[59%, mp

KBr -1 E+OH

126-130°, v om”T: 1690(C=0), A

nax nm(log e}: 230{(4.16}, 291

(4.12)1, recrystallization of which from methanol gave guantita-

tively orange colored 8-methoxyberberinephenclbetaine (III) [mp 176-
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178°, m/e: 38L(M%, ACCOM nm(log €): 235(4.22), 262(4.15), 317(4.13),
361.5(3.92), 377(4.12), 464(4.13), &: 2.90(t, 2H, J=6 Hz, H,-5),
3.90(s, 3H, OCH3), 4,02(s, 6H, OCH3 x 2), 4.58(t, 2H, J=6 Hz, HZ—G),
5.91(s, 2R, OCHZO), 6.58(s, 1H, H-4), 7.40(d, 1H, J=9 Hz, H-11},
8.42{d, 1H, J=9 Hz, H-12), B.80(s, 1lH, H—l)}.5 Catalytic hydro-
genation of III over platinum oxide afforded berberinephenclbetaine
(VI) along with 13-hydroxytetrahydroberberine. The betaine (VI} was

proved to be identical with the authentic specimen6

by mixed mp

and infrared spectral comparison. Although II has not been fully
characterized, its structure might be that as depicted on the basis
of its lability and ready conversion to III,7 and further confir-
mation of its structure is now in progress.

Since the betaine(III) has been already converted into (&)}-o-

and (i)-8-hydrastine (IV and V) in an excellent yield,4 the present
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photo-oxygenation of I amounts to a formal synthesis of IV and V.
Sodium borchydride reduction of IT or III, followed by acetyl-

ation8 with acetic anhydride in pyridine afforded (+)-O-acetyl-

ophiocarpine (VII) [87%, mp 178.5-179.5° (1it.” mp 172-174°), nm/e:

397 ("), vCI13 on™: 1728(c=0), 6: 1.80(s, 3H, COCH,), 6.46(d,

max
1H, J=3 Hz, H-lB)lO] and (&) ~O~acetyl~l3~epi~ophiocarpine (VIII)
[6%, mp 187-188° (1it.” mp 186°), m/e 397 (%), vCHCls om™l: 1732

mayx
(C=0), §: 2.21(s, 3H, COCHj), 6.10(d, 1H, J=8 Hz, H-13)'0], both

of which were hydrolyzed with 5% aqueous sodium hydroxide in metha-

9

nel to give (i)-ophiocarpine (IX)[100%, mp 248-251° (1it,” mp 252°),

m/e: 355(M+)] and (+)-13-epi-ophiocarpine(X)({91%, mp 181--183°(lit.9
mp 176°), m/e: 355(M+)], respectively, The synthetic (&}-ophio-
carpine was proved to be identical with the authentic specimen6

by mixed mp and infrared spectral comparison.

(o
o N
W
IIor III— = .
RO O
VII: R=Ac VIII: R=AcC
IX: R=H X: R=H

The present transformation of berberine to 8-methoxyberberine-
phenclbetaine provides a simple and general method for the synthesis

of the phthalideisoquincoline and l13-hydroxyprotoberberine alkaloids%l
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