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1. Introduction

The history of erythrina research begins at the end of the 19th

century. During the last two decades of that time extracts from species
of Erythrina have been found to exhibit curare-like neuromuscular
blocking activities which are caused by alkaloids occurring therein
(1–4).

It was Altamirano (2), who obtained a silky shining, crystallinic acetate
as well as Greshoff (3) who already isolated several basic unspecified
compounds. Because of their remarkable biological activity he suggested
a systematic phytochemical examination of the genusErythrina. But it still
has taken at least half a century before this has been realized for the first
time by Folkers. He has shown that more than fifty Erythrina species –
as an example, E. crista-galli is shown in Plate 1 – are containing the
typical alkaloids exhibiting the same curare-like activity reported earlier
(5, 6). Moreover, his group succeeded in isolating the first crystallized
erythrinane alkaloid named erythroidine (14; Fig. 2) (7). Soon after nu-
merous alkaloids have been isolated, e.g. erythramine (8) (8), erythraline
(3) (9), erythratine (9) (10), erysodine (6), erysopine (4), and erysovine
(5) (11). Another decade later the fundamental investigations of Prelog
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Plate 1. Erythrina crista-galli L (Coral Tree)



(12, 13) and Boekelheide (14) have finally led to the correct structural
framework of the erythrinane alkaloids (parent compound 1, Fig. 1).

In the late 1960s ring C-homologues of erythrinane alkaloids have
been anticipated from the biosynthetic pathway of certain alkaloids, which
are known to be generated from 1-phenethyl-isoquinoline derivatives as
precursors (15, 16). Only a short time later such compounds named
homoerythrinanes, homoerythrina alkaloids, or schelhammeranes indeed
have been found in the plant kingdom (17) (parent compound 2, Fig. 1).

Due to the increasing attraction and rapid extension in this field the
Erythrina alkaloids have been regularly reviewed concerning occur-
rence, structure, analytic and spectral properties, biosynthesis, total syn-
thesis, and biological activities covering the literature up to 1997. The
most important reviews are cited in Refs. 18–24.

The present contribution will give a brief classification of the
Erythrina alkaloids, a compilation of new alkaloids isolated from 1997
to 2004 covering source, structure, analytical/spectral data, a new path-
way of their biosynthesis, an overview of all the synthesis strategies
hitherto known for the erythrinane alkaloids including several ap-
proaches to the homoerythrinane group, and finally a short review of
their biological activities.

2. Structural Classification of Erythrina Alkaloids

The erythrina-type alkaloids are characterized by their unique tet-
racyclic spiroamine framework. They are generally classified into two
main groups: Alkaloids predominantly possessing a 6-5-6-6-membered
indoloisoquinoline core are called erythrinanes and those exhibiting a
6-5-7-6-membered indolobenzazepine skeleton are generally called schel-
hammeranes or homoerythrinane alkaloids (see Fig. 1).

Depending on the nature of the D ring both groups in turn may be
subdivided into aromatic and non-aromatic alkaloids, the latter of which

Fig. 1. Stereostructure and atom labeling of the Erythrina alkaloid frameworks

References, pp. 56–62
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including ring D oxa-compounds, are usually also called the lactonic
alkaloids. In addition, in both series there have been isolated alkaloids
containing a pyridyl instead of a phenyl unit, which are known as
erymelanthine (11) and holidine (12) (16-azaerythrinane and 17-aza-
homoerythrinane derivatives) belonging to two further different subtypes of
these alkaloids (25, 26) (see below andFig. 2). SeveralD-seco-derivatives in
the homoerythrinane group should also be mentioned (see e.g. 32, Table 2).

Finally, the typical position and the number of olefinic bonds in the A
and B ring have led to a further subdivision into dienoids and alkenoids
in both alkaloid series. The former are characterized by a conjugated
diene unit covering C atoms 1, 2, 6, and 7, while the latter possess only
one double bond in the 1,6-position (see Fig. 2).

The aromatic erythrinanes and homoerythrinanes as the most impor-
tant members of the Erythrina alkaloids show substitution patterns of

Fig. 2. General classification of Erythrina alkaloids: Dienoid and alkenoid type alkaloids

and D ring modifications
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