Published on 01 January 1973. Downloaded by Osaka University on 28/10/2014 04:40:20.

J.C.S. Cuem. Comm., 1973

View Article Online / Journal Homepage / Table of Contentsfor thisissue

137

Novel Total Synthesis of Protoberberine-type Alkaloids

By Icurva Ninomiva* and TAKEAKI NAITO

(Kobe Women’s College of Phavmacy, Motoyama, Higashinada, Kobe, Japan)

Summary DBenzoylation of 1-alkyl-3,4-dihydroisoquinolines
followed by photocyclisation provides a useful route to
protoberberine alkaloids, as exemplified by the synthesis
of (+£)-xylopinine (X).

As an extension of the photocyclisation of unsaturated
enamides,! we found that photocyclisation of the isoquino-
lines (IIa,b) and (VI) readily provides the 8-oxoberbine
structures (IIIa,b), (VII), and (VIII).

N-Benzoylation of the isoquinolines (Ia and b)?in solution
in boiling benzene in the presence of triethylamine with
benzoyl chloride afforded quantitatively the N-benzoyl-
isoquinolines (IIa and b), which showed characteristic
exo-methylene n.m.r. peaks at & ca. 5—6. A 0-02m-
methanolic solution of the enamides (IIa and b) was
irradiated with a low-pressure mercury lamp at room
temperature. T.lc. of the reaction mixture showed
complete conversion after 1-—20 h depending on the amount
of the enamide used. The 8-oxoberbines (IIIa and b) were
obtained as sole photoproducts in ca. 70%, yield. Structure
(ITIa)? was assigned from i.r. and n.m.r. evidence and was
unequivocally established by conversion into berbine (IVa),
m.p. 83—85°% which was identical with an authentic
specimen.

This process was then used in the preparation of (4)-
xylopinine (X). Thus, N-acylation of the isoquinoline (V)
with 3,4-dimethoxybenzoyl chloride proceeded smoothly to
afford the N-benzamide (VI) [Vmax. 1620 and 1585 cm™1; §
5-50 and 443 (each br. s, C=CH,)], which was unstable
and was irradiated as above without further purification.
Irradiation for 3h provided the lactam (VII), m.p.
190—192° (5%) (vmax. 1640 and 1605cm™!) and the
didehydrolactam (VIII), m.p. 196-5—198°% (40%,) vmax. 1640,
1610sh, and 1595cm™1. Reduction (LiAlH,) of the
lactam (VII) in ether solution afforded the corresponding
tertiary amine (X), m.p. 157—158°¢ identical with an
authentic specimen of (4-)-xylopinine. Reduction of the
second photoproduct (VIII) with LiAlH, followed by
NaBH,? also afforded (X). The above process thus pro-
vides a convenient route to a group of protoberberine
alkaloids.

We thank Dean M. Tomita of Kyoto College of Pharmacy,

MeO MeO
Lt oot
MeO ~-N Me0! N

(¥ (i)

MeO,
MeQ

OMe
() OMe () OMe

Meo
MeO N
X3 O OMe

OMe

Professors Y. Inubushi of Kyoto University and Ch. Tani of
our College for samples.

(Received, 20th November 1972; Com. 1930.)

11. Ninomiya, T. Naito, and T. Kiguchi, Tetrahedvon Letters, 1970, 4451.
2 F. Bohlmann, D. Habeck, E. Poetsch, and D. Schumann, Ckem. Ber., 1967, 100, 2742; M.P. Cava, S. C. Havlicek, A. Lindert, and

R. J. Spangler, Tetrahedvon Letters, 1966, 2937.

3 M. Natsume, and R. Tanabe, Ifsuu Kenkyusho Nempo, 1968, 21 (Chem. Abs., 1969, 71, 124,746h).
¢ A. L. Margni, D. Giacopello, and V. Deulofeu, J. Chem. Soc. (C), 1970, 2578.

5 F. Bernoulli, H. Kinde, and K. Meyer, Helv. Chim. Acta, 1963, 46, 323.

6 A. R. Battersby, D. J. LeCount, S. Garratt, and R. 1. Thrift, Tetrahedron, 1961, 14, 46.

7 J. W. Huffman and E. G. Miller, J. Org. Chem., 1960, 25, 90.


http://dx.doi.org/10.1039/c39730000137
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31973_0_4

