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Abstract—The results of the identification of 21 ergoline alkaloids of 14 species of Argyreia; viz.: A. barnesii,
A. capitata, A. cuneata, A. luzoninsis, A. mollis, A. maingayi, A. nervosa, A. obtusifolia, A. philippinensis, A.
reticulata. A. ridleyi, A. rubicunda, A. splendens and A. sp. and 2 closely related genera; Stictocardia tiliafolia
and Rivea corymbosa, by using 2-D TLC procedures are given. A brief discussion of the implications of the
ergoline alkaloids and the chemotaxonomy of the Convolvulaceae is also presented.

INTRODUCTION

SINCE Aztec times in the uplands of southern Oxaca in Mexico, the seeds of Rivea corymbosa
(Ololiugui) and Ipomoea violacea (morning glory or ‘badoh negro’) have been used for
divinatory and hallucinatory purposes during religious ceremonies. The native use of these
seeds for ceremonial purposes has been extensively reported by Schultes!~3 and Wasson.*
Following these publications, there occurred a rash of use of morning glory seeds for hallu-
cinatory purposes in the United States.

Prior to 1960, ergoline-type alkaloids were known to occur only in certain lower fungi,
particularly the genus Claviceps. Hofmann and Tscherter> were the first to find and isolate
these ergoline alkaloids from higher plants. Later, Hofmann,®*” Der Marderosian et al.,2~11
and several other groups®2-2° showed a wider distribution of the ergoline-type alkaloids

* Present address. New Jersey State Police, Forensic Science Bureau, West Trenton, NJ 08625, U.S.A.
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in the Convolvulaceae. These currently include the genera, Rivea, Ipomoea, Argyreia,
Cuscuta and Stictocardia.

The unique occurrence of ergoline-type alkaloids in the Convolvulaceae represents a
very interesting chemotaxonomic problem. To date, the ergoline alkaloids have been
reported in 28 species representing 6 different genera of the morning glory family. These
include, ergine, isoergine, chanoclavine-I, elymoclavine, lysergol, agroclavine, festuclavine,
penniclavine, cycloclavine, ergometrine (ergonovine), ergometrinine, lysergic acid o-hydro-
oxyethylamide (lysergic acid methylcarbinolamide), isolysergic acid a-hydroxyethylamide
(isolysergic acid methylcarbinolamide), ergosine, and ergosinine.

RESULTS
The results of the identification of several ergoline alkaloids of fourteen Argyreia species
and two closely related genera, Stictocardia tiliafolia and Rivea corymbosa (Table 1) are
summarized in Table 2. Limited availability of seeds (2-10 seeds) from the herbarium
specimens restricted analysis to 2-D TLC.

TABLE 1. SPECIES IN THE CONVOLVULACEAE SCREENED FOR ERGOLINE-TYPE ALKALOIDS By 2-D TLC

Species Collector Locality
Argyreia barnesii (Merr.) Ooststr. M. Ramos Luzon, Phillippines
Same M. Ramos and G. Edano Luzon, Phillippines
A. capitata (Vahl) Choisy N. K. Chun and C. L. Tso Yaichow, Hainan, China
44532
A. cuneata (Wild) Ker-Gawl G. V. Narayana 1929 S. India
A. luzonensis (Hallier £.) Qoststr. M. S. Clemens 177236, Dec. Luzon, Phillippines
1926
A. mollis (Burm. f.) Choisy H. S. Yates 1948 East Coast of Sumatra
A. maingayi (Clark) Hoogl. Henderson 10727 Pahang
A. nervosa (Burm. f.) Bojer Commercial Hawaii
A. obtusifolia Lour. Y. K. Wang 536 Ying-tak, Kwantung, China
A. philippinensis (Merr.) Ooststr. G. Edano 73961 Luzon, Philippines
A. reticulata (Prain) Hoogl. var. Buckill and Holttum Pahang
reticulata Qoststr.
A. ridleyi (Prain) Prain ex Qoststr.  Sinclair 40514 Dec. 1954 Singapore
A. rubicunda (Wall) Choisy Vnalvis 831 Feb. 1885 Sembilam
A. splendens (Hornem) Sweet H. T. Tsai 54534 China
A. sp. A. Henry 12511A Yunnan, China
Stictocardia tiliafolia (Desr.) 1. M. Johnston 1011 Panama
Hallier f.
Rivea corymbosa (1..) Hallier f. Mexico
fpomoea violacea L. Commercial US.A.

The majority of Argyreia species contained the same alkaloids found in Argyreia nervosa,
viz. agroclavine, chanoclavine-I, chanoclavine-Il, racemic chanoclavine-11, elymoclavine,
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22 STAUFFACHER, D., Nikraus, P., TSCHERTER, H., WEBER, H. P. and HorMaNN, A. (1969) Tetrahedron 25,
5879.

23 GARDINER, M. R., Rovce, R. and Oiproyp, B. (1965) Br. Vet. J. 121, 272.

24 IkAN, R., Rapaporr, E. and BeErGgMaN, E. D. (1968) Israel J. Chem. 6, 65.

25 McJunkins, S. P., THorNTON, J. I. and DiLton, D. J. (1968) J. Forensic Sci. Soc. 8, 121.
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festuclavine, lysergene, lysergol, isolysergol, molliclavine, penniclavine, setoclavine, isoseto-
clavine, ergine, isoergine, ergometrine, ergometrinine, lysergic acid a-hydroxyethylamide
and isolysergic acid a-hydroxyethylamide. Some species, however, contained several un-
known indole alkaloids (Table 2).

Stictocardia tiliafolia contained chanoclavine-1, chanoclavine-1I, festuclavine, lysergol,
ergine, ergometrine, ergometrinine, lysergic acid a-hydroxyethylamide, and six unidentified
indole alkaloids. Lysergol was the major compound in this species (Table 2).

The 2-D TLC procedure detected several previously unreported alkaloids in Rivea
corymbosa which include agroclavine, chanoclavine-1I, lysergene, setoclavine, isosetoclavine,
isolysergic acid a-hydroxyethylamide and nine unidentified indole alkaloids (Table 2).

DISCUSSION

Table 2 also shows the occurrence of ergoline-type alkaloids in other species of the
Convolvulaceae. It may be noted that chanoclavine-I is one of the major compounds
present and is widely distributed throughout the family. The significance of this tricyclic
indole alkaloid in the Convolvulaceae will become apparent later in this discussion.

Lysergene, setoclavine, and isosetoclavine are not common in the family and usually
occur in minor concentration, but the most interesting fact is that they are present in
Argyreia nervosa, Argyreia cuneata, and Rivea corymbosa. These three compounds are
probably biosynthetically controlled by the same or similar genes. _

Ergine and isoergine constitute an isomeric pair and are the two major compounds in
most of the species of the family examined. The resuits also show that there are no two
species possessing exactly the same alkaloid pattern. Therefore, ergoline-type alkaloids can
be useful in chemotaxonomic studies of the Convolvulaceae, particularly for distinguishing
between certain species. However, it seems at present that there is no uniform pattern of
indole alkaloids within the genus. For example, the unique compounds lysergene, seto-
clavine, and isosetoclavine exist in both of the genera Argyreia and Rivea, while ergosine
and ergosinine are present in both genera of Argyreia and Ipomoea. Therefore, until further
studies are carried out these chemotaxonomic characters are not apparently useful in inter-
generic differentiation.

As indicated in Table 3, Cuscuta monogyna is the only member of the parasitic sub-family
Cuscutoideae reported to contain ergoline compounds, viz. agroclavine. Three species of
Convolvulus have been reported to contain ‘“van Urk reacting substances’, however, this has
not been confirmed. Another 15 species of Convolvulus have been confirmed to be nega-
tive.8-2-11.24 Of a1 species containing ergoline alkaloids thus far reported, most are in Tribe
III, Ipomoeae. Specifically, the genera Ipomoea and Argyreia contain 11 and 20 species
respectively. Stictocardia and Turbina (synonymous with Rivea) include one species each
which contain ergoline alkaloids while representatives of Mina and Lepistemon have not yet
been shown to contain ergoline alkaloids.?*

This short summary by no means exhausts the possibilities for continued studies in the
Convolvulaceae which has at least 55 genera and 1650 species. For example, continued
investigations on the Convolvulaceae are needed to clarify the classical taxonomy, e.g.
morphology, anatomy and cytogenetics. More studies are indicated in the chemotaxonomy
of the Convolvulaceae, e.g. ergoline alkaloid distribution, non-indole alkaloid constituents,
resins, sterols, seed coat pigments, volatile principles, fatty acid patterns in lipids, glycosides,
and so on.% ! Pharmacological investigations are needed on the purgative resins; psycho-
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TABLE 2. SPECIES OF THE CONVOLVULACEAE

Alkaloids
=
£
- H 5
I .:5 ,g g .g b 9 &
s % & § =z 35 e _ g £ *£
< o U ~ ) [ ) Z = s
Species - o o < i © o % o = =
Argyreia acuta X
A. aggregata
A. barnesii X X X X X b X
A. capitata
A. cuneata X X X X X X X X X X
A. hainanensis X
A. luzonensis X % X X X X X X X
A. mollis X X X X x X X X
A. maingayi
A. nervosa X X X X x K X X X X
A. obtusifolia e X X X X e X
A. osyrendis
A. philippinensis X X X X X X
A. pseudorubicunda
A. reticulata
var. reticuluta
A. ridleyi
A. rubicunda X
A. splendens X X X X X
A. wallichi X X X
A. sp. X
Stictocardia tiliifolia X X X X
Rivea corymbosa X X X X X e P'Y
Cuscuta monogyna X
Ipomoea argyrophylia X
1. cardiophylla
1. coccinea X
1. hederacea pd X
1. hildebrandtii X
1. hybrida
1. leptophylla X
1. mulleri
I rubra
1. tamnifera
1. violacea X X X X X X e X X

* This work: see Table 1.
T Number in brackets is number of unknowns found by TLC.
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tomimetic, sedative and uterotonic ergolines,® antihistaminic principles®' and hypotensive
substances.3? All of these avenues have only been opened by various research efforts and
more thorough studies are needed along all these lines to fully comprehend the botanical,
chemical and pharmacological spectrum of the family.

TABLE 3. CHEMOTAXONOMIC DISTRIBUTION OF ERGOLINE ALKALOIDS IN THE CONVOLVULACEAE*

Convolvulaceae
Subfamily Cuscutoideae
Tribe I Cuscuteae
Mostly parasitic, leafless
1 species (Cuscuta monogyna) here with indole alkaloid positive
Subfamily Convolvuloideae
Tribe 1I Convolvuleae (pollen non spinulose)
3 species of Convolvulus reported as ‘van Urk reacting substances’, not confirmed
Tribe III Ipomoeae (pollen spinulose)
Ipomoea 11 species ergoline alkaloid positive
Argyreia 20 species ergoline alkaloid positive
Stictocardia 1 species ergoline alkaloid positive
Turbina (syn. Rivea) 1 species ergoline alkaloid positive
Mina Few species examined, none ergoline alkaloid positive
Lepistemon Not reported

* Taxonomic arrangement based on S. J. Van Ooststroom.>°

To date, a total of 22 ergoline-type alkaloids have been described in the Convolvulaceae.
Most of the alkaloids are found in various species and strains of ergot and related fungi.
The exception is cycloclavine (an isomer of agroclavine with the carbon atoms 8, 9 and 10
forming a 3-membered ring in place of the 8, 9 double bond) which is an alkaloid isolated
by Stauffacher et al.2? from Ipomoea hildebrandtii. The absence of reports on the occurrence
of the other commonly encountered ergoline alkaloids may be attributed to the fact that in
many instances, surveys were conducted on very small amounts of seed obtained from
herbarium specimens.® It can reasonably be predicted that more ergoline-type alkaloids,
including certain new indole alkaloids, will be found when more species and larger quan-
tities of convolvulaceous materials become available.

EXPERIMENTAL

The detailed procedures of the alkaloid extraction and the 2-D TLC [solvent systems: MeOH-CHCl,
(1:4), followed by diethylamine-CHCl; (1:9)] were described in previous paper.?®
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