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Synthesis of the Alkaloid Cularine by Phenol Coupling

By A. H. Jackson*t and G. W. STEWART
(tDepartment of Chemistry, University College, Cardiff CF1 1XL and Robert Robinson Laboratovies, University of Liverpool)

Summary (4)-Cularine (I) has been synthesised via
oxidative coupling of the diphenolic benzylisoquinoline
(I11); preparation of the latter involved a new and mild
variant of the Pomerantz-Fritsch isoquinoline synthesis
followed by application of the Reissert procedure.

CurarINg (I) is the parent of a unique group of benzyliso-
quinoline alkaloids occurring only in the genera Dicentra
and Corydalis? They are characterised by the unusual
oxygen bridge between the two aromatic nucleii in contrast
to the bis-benzylisoquinoline alkaloids which possess ether
bridges between the individual benzylisoquinoline units.
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Cularine and its congeners are presumably? derived from
two phenylalanine units like other benzylisoquinoline
alkaloids, but Pictet-Spengler or Bischler—Napieralski type
cyclisations with 3,4-di-oxygenated phenylethylamines
almost invariably give rise to 6,7-di-oxygenated isoquino-
lines rather than to their 7,8-analogues.?

Previous syntheses of cularine and of its methiodide
involved the formation of the nitrogen heterocyclic ring as
the last stage.t We now describe a new synthesis of cul-
arine (Scheme) involving phenol coupling of the benzyliso-
quinoline (III). The formation of the isoquinoline nucleus
involves a new and mild variant of the Pomerantz-Fritsch
synthesis® which is particularly suitable for the 7,8-oxygen-
ated compounds. It also provides a direct route to fully
aromatic isoquinolines? in contrast to the Bobbitt variation
which leads more readily to tetrahydroisoquinolines.?

The 1-benzylisoquinoline (II), m.p. 119—120° was
prepared by the Reissert procedure and converted into the
diphenolic tetrahydroisoquinoline (III), m.p. 61—63°.
Oxidation of the latter with potassium ferricyanide in a two-
phase system (8% NH,OAc-CHCl;) gave the phenolic
product, m.p. 126—127° (IV) in 79 yield. This was

methylated with diazomethane, and after chromatography
(column and t.lc.) afforded (4)-cularine, m.p. 119° (lit.4

CH(OMelz
(i) NHCHCH{OMe], CHz
_—
MeO CHO [lii)JH/Pt MeO . _NTos

{iii) TosCl / CgHgN PRCH, 0 ﬁ

lleoxan/wntcr
X Koau‘lau‘ OH
~N MeO NTos

PhCH,0

MeO
PhCH,O PhCH,0
lxcnlphcom
AN {iyNaH/DMF NS
—-—————————~>
MeO NCOPh (ii) Hot _N
PhCH,O0 CN NaOH/EtOH Phc
+
CH2ClL MeO
MeO PhCH,0
PhCH0 (-) Mel or MeSO3F
(u)NnBH‘
{1 HCL/EtOH

MeO NMe MeO
 K3FelCNg
0 T 8% NH,OACc/CH CL}
MzO (V) MeO
HO w"z
(n

SCHEME

m.p. 113—114°). The identity of the product was con-
firmed by elemental analysis, by its n.m.r. spectrum, and by
chromatographic and mass spectral comparisons with
natural material.

We are attempting by isotopic labelling experiments to
determine whether or not the diphenol (III) is an inter-
mediate in the natural pathway to cularine. An alternative
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possibility is the phenol coupling of the open chain bis-
M Omm (phenylethyljamine (V) to the large ring diphenyl ether (VI);
MeO H NMe Lo oxidative cyclisation of the latter followed by methylation
_> 0 —> (1] would then afford cularine and account for the uncommon
oxygenation pattern in the isoquinoline moiety.
MeO (vl MeO (Y1) ‘We thank Dr. R. H. F. Manske for a sample of natural
OH HO cularine.
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