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SCOPE .& 

Early man, confronted with illness and &ease, discowred a wealth of useful therapeutic agents 
$’ 

. 
in the plant and animal kingdom. The emp:rical knowledge cf thase medicinal and toxic s&stances ?: 
ws passad on by ore1 tradition, and was eentually annotated in herbals and materia medica. y,: 

Many valuable arugs of today (e.g. atropine, digitalis, reserpinej hava come into use through a ..$!< 
study of folk remedies, and many plant natural products hava serw.d as prototypes of synthetic drugs. .,...f\ 

Complementing the ahiewments of modern medicine, the scientific search for new drugs from :Fi’ 
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Summary 

The taxonomy, phytochemistry, ethnobotany, and pharmacolcgy of the 
genus T’ubermemontum L. (Apocynaceae) is reviewed. The genus is currently 
being revised taxonomically; most of the segregate genera are being re- 
united with it and the number of species that will ultimately be recognized 
will probably be about 100. All the names encountered in the chemical and 
ethnobotanical literature have been evaluated as far as possible, and a list 
is $esented of the recomized species and their synonyms. 

The biogenesis and classification of the indole alkaloids found in Tuber- 
naem~nkxnct species is set out and some problems in the determination of 
their stereochemistry are discussed. To facilitate access to the information, 
three lists have been compiled: the alkaloids in alphabetical order; the 
alkaloids in order of increasing molecular weight; and the alkaloids grouped 
according to their biogenetic classification, together with the species and 
plant part(s) in which they are known to occur. Biogenetic and chemo- 
taxonomic aspects are briefly. considered. A table of the non-alkaloidal 
cc.istituents is also included. 

*I’art 8 in the series “Pharmacognostical studies of Tobernoemontono species.” 
7, see Ref. 444. 

1 k-or ar, 

YI’his author is greatly indebted to the Directors and Curators of the following he&aria 
v&o made available material for study: Brussels (BR), Budapest (BP), Copenhagen (C), 
FIorence (I?I), Geneva (G), Gtittingen (GOET), Hamburg (HBG), Kew (K), Leiden (I,), 
bndon (BM, LINN), Madrid (MA), Munich (M), Paris (P), Stockholm (S), UppsaIa 
(UPS), Utrecht (U), Vienna (W), and Wageningen (WAG) and many others whose specl. 
m*-s are not cited here. 
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The’ethnobotany of individual Tabemaemontana species is outlined and 
,* ;. 

an overall assessment made. Likewise, information on the pharmacology of 
;i!$$; 

crude extracts and individual alkaloids from Tabernaemontanu species has 
.fz 

2 :~‘?a 
been assembled and appraised. 

,@ 
qg 

7 ‘i$$ 

1. Introduction 
:>:.* .:. .+.Y. ti.p! 

, j..c I 
The genus Tabemaemontana was named after J. Th. Miiller, a German $3 

physician and botanist who was born in Bergzabem and died in Heidelberg 
in the Pfalz in 1.690; he latinized his birthplace as Tabemaemontanus. It is 

$$ 
-. &Z 

a large genus, belonging to the Apocynaceae and comprising about 100 ui 
species distributed throughout the tropical, as well as some subtropical, 
parts of the world. Everywhere, its species are used in traditional medicine 

t.1; $j$ 
. ..$. 

and for other purposes. The medicinal forms and uses are varied and range “‘,i’!y 
from decoctions for washing wounds to steam-baths for curing syphilis. Two: 2%. y 

examples of the numerous non-medicinal applications are the use of root .i$ 
extracts as ingredients in arrow pofsons and latex as birdlime. In the chemical . *.a, 
screening of Tabernaemontuna species usually alkaloids are found and only & 
occasionally other important secondary plant metabolites. Most of the phyto-’ .,-;;$ 
chemical work has therefore been concerned with the alkaloids. Although in <; 
the latter part of the 19th century~it was realized that many of the uses were f.3; 
connected with the alkaloid content of the plants, it is only during the last ’ :. 
25 years that the structures of the often complex indole alkaloids have been ’ ‘.?’ 
elucidated. During this period, about 150 phytochemical papers dealing with’ i,‘i 
members of the genus Tabernaemontana have appeared and more than 200 ;y, 

different alkaloids have been isolated and identified. 
y,s;. 

Major problems with this genus concern the assessment of its taxonomic 
.-+, 
& 

status and that of the species assigned to it and its relationships with neigh- yp 
59; 

boring genera. in a number of instances, research groups have.worked on .;,T’f Q!?.Z 
the same plant without realizing it, because the names used in the identifi- 
cation of the material have subsequently been recognized as belonging to 

.I ?$ 

the same species, e.g. !Z cmssa with 5 synonyms and T. coffeoides with 
:;y 

many synonyms and numerous infra-specific’taxa. 
$2 
’ 3 I -<.y 

The phytochemical findings should be able to give information about the .Y-; 
biosynthetic routes involved in the production of indole alkaloids as well as ,,. 
the chemotaxonomy of the genus. They can also be of help in finding new f> 
medicinally interesting compounds or in establishing a rationale for the local 2’ 
use of a plant or extract against particular ailments or diseases. in contra$ : 
with the enormous amount of phytochemical work, relatively little phanna- 
cological research has been carried out on the alkaloids that have been 
isolated. This is due not to the absence of pharmacologically interesting 
compounds, for camptothecine, vincamine, coronaridine, ibogaine and 
olivacine are among the alkaloids present in the genus, but mostly to the 
often small amounts of pure compound isolated or to the lack of pharmaco- 

k&al expertise and equipment necessary for screening the pure substances 
o crude extracts. Better co-operation between phytochemists and pharma- 
cologists could well lead to new and useful findings. The ethnobotanical 
literature gives many examples of similar uses of different species from 
different parts of the world; and although some of the reported uses may be 
of questionable validity, it is hard to believe that others are without any 
foundation at all. 

The authors hope that the present review will facilitate solution of the 
problems encountered in the taxonomy of the species which have been 
st.udied chemically and in the scattered and sometimes rather old literature 
c. lncerning the isolation and structure-elucidation of the alkaloids. It is also 
hoped that the ethnobotanical data will provide new clues and stimulate 
further research, because many species still remain to be investigated and 
undoubtedly new chemically or pharmacologically interesting compounds 
remain to be discovered. 

2. Notes on the taxonomy of Tabemaemontana L. 

The plant family Apocynaceae has long been a major center of interest 
to phytochemists, pharmacists and others. However, the nomenclature 
encountered in the literature, especially that relating to the genus Taber- 
naemontana, has been a recurring source of difficulty. One of the authors 
(A.J.M.L.) is currently preparing a monograph of the genus and of most 
of the other genera placed in the Tabernaemontaneae (= Tabemaemonta- 
noideae); and in the course of this work it has been possible to check the 
identity of some of the voucher herbarium specimens cited in the chemical 
literature. 

Tabemaemontana L. belongs to the tribe Tabemaemontaneae of the sub- 
family Plumerioideae of the family Apocynaceae. Some authors consider the 
Tabemaemontaneae to be a subfamily, but this view is not followed here 
since the differences between the Tabemaemontaneae and the other tribes 
of the Plumerioideae are no greater than the differences between the other 
tribes themselves, e.g. Carisseae, Chilocarpeae, Ambelanieae, Plumerieae and 
Rauvolfieae. This conclusion is based on a comparative study involving most 
of the genera of the Plumerioideae and many of those belonging to the 
Apocynoideae (= Echitoideae). 

Available phytocheniical data tend to support this classification. Many 
tenera of the Plumerioideae, including thos.e of the Tabernaemontaneae, 
contain indole alkaloids, while genera of the Apocynoideae often have 
steroidal glycosides. There are, nevertheless, certain exceptions, e.g. 
Hohrrhenu R.Br., which is usually placed in the Plumerioideae, contains 
steroidal instead of indole alkaloids (see references cited in Bisset, 1981). SO 
far, no such exceptions have been found among the genera allocated to the 
‘l’abemaemontaneae. 
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The followin 
and certain ot & 

tious li& the names and synonyms of the tribe, the genus 
e species. Where appropriate, notes are added, but in the 

case of the speciei only where there has been confusion in the nomenclature 
and/or delimitation. 

2.1. The Tribe 

Tabemaemontaneae G.Don 1837: 87 (partly, excl. Cameraria, Va 
hndolphia), Pfumeria, Vinca and Catharanthus); Pichon 1949: 238; 1950: 
147; Boiteau & Sastre 1975: 247; Boiteau & Allorge 198la: 9. 

Type genus: Tabernaemontana L. 
Homotypic synonyms: Tabernaemontaninae (as subtribe) K. &hum. 1895 

145 (partly, excl. Geissospermum). Tabemaemontanoideae (as subfamily) 
Stapf 190% 26; Pichon 1949: 212; Boiteau & Sastre 1975: 247 (partly, as 
regards Tabernaemontana and Voacanga); Boiteau & Allorge 198la: 9. 

Heterotypic synonyms: Voacangeae Boiteau et Sastre 1975: 246. Type 
genus: Voacdnga Thou. 

Ematamioideae (as subfamily) Tsiang e! Li. 1977: 98. Type genus: 
Erua~amia Stapf (= Tabemaemontana L.). Homotypic synonyms: Enf 
(as tribe) Tsiang et Li 1977: 98. Ewatamiinae (as subtribe) Boiteau in 
et Allorge 198la: 9. 

Small trees, often shrub-like, repeatedly dichotomously branched, with 
l-2 pedunculate inflorescences in the forks. Leaves opposite, petiolate or 
leas often sessile, those of a pair being equal or subequal, thin and herbaceous 
(e.g. in Callichilia, Crioceras, and several species of Stemmadenia, Tabernae- 
montana and Voacanga) or thick and coriaceous (e.g. in several species of 
?abernaemontana and Voacanga), Corolla lobes overlapping to the left (exe 
in Callichilia subsessilis (Benth.) Stapf and Schizozygia Baill.). Anthers 
mostly narrowly triangular, partly sterile. Fruit consisting of.two carpels, 
free or partly to completely fused, dehiscent or not, with a mostly fleshy, 
often thick wall. Seeds more or less obliquely ellipsoid, with i deep groove 
on one side, usually with an aril. 

About 10 genera throughout the tropics. 

2.2. The genus 

Tabemaemontana L. 1753: 210. 
Lectotype species: T. citrifolia L. (designated by B&ton & Wilson 1914: 

89). Homotypic synonym: Section Tabema A.DC. 
Heterotypic synonyms: Pandaca Noronha ex Du Petit Thouars 

Type species: P reWsa (Lam.) Mgf. (= T. retusa (Lam.) Pichon). 
synonym: Conopharyngia G. Don 1837: 98 (C. rehsa (Lam.) G. 

Rejoua Gaud. 1826: 451. Type species: R. aurantiaca (Gaud.) 
T. aurantiaca Gaud.). 

Bonafousia A.DC. 1844: 359. Type species: B. undulata (Vahl 
T. undulata Vahl). 

Peschiera A.DC. 1844: 360. Lectotype species: P. hysk (Steud.) A.DC. 
(= T. hysWc Steud., designated by Markgraf 1938: 171). 
1 Taberna Miers 1878: 61, not of A.DC. Lectotype species: T. discolor 
(SW.) Miers (= Tabemaemontana discolor SW., designated by Leeuwenberg 
1976: 3W). 

Anacampta Mien 1878: 64. Lectotype species: A. congesta Miers (= 
A. coriacea (Link ex Roem. et Schult,) Mgf. = 7’. coriacea Link ex Roem. et 
schult., designated by Mtirkgraf 1938: 162). 

Phrissocarpus Miers 1878: 71. Type species: P. rigidus Miers (= T. rigida 
@.;iers) Leeuwenberg). 

Codonemma Miers 1878: 72. Type species: C. calycina Miers (= T. 
muelleriana Mart. ex Muell.Arg.). 

Merizadenia Mien 1878: 78. Lectotype species: M. sananho (Ruin et 
Pav.) Miers (= T. sananho Ruin et Pav., designated by Markgraf 1938: 166). 

Anartia Miers 1878: 79. Lectotype species: A. flauicans (Roem. et Schult) 
Miers (= 7’. flauicans Roem. et Schult., designated by Markgraf 1938: 165). 

Ochronerium Baill. 1889a: 199; 1889b: 774. Type species: 0. humblotii 
Baili. (= 7’. humblotii (Baill.) Pichon). 

-:abunia K. Schum. 1896: 224. Lectotype species: G: crispiflora (K. 
Schum.) Stapf (= T. crispifldm K.Schum., designated by Bullock 1962: 395 = 
T. eglandulosa Stapf). 

Eruatamia (A.DC.) Stapf 1902: 126. Type species: E. coronaria (Jacq.) 
Stspf (= T. diuaricata (L.) R.Br. ex Roem. et Schult,). 

Pagiantha Mgf. 1935: 5?9. Type species: P. dichotoma (Roxb.) Mgf. (= 
T dichotoma Roxb.). 

Oistanthem Mgf. 1935: 550. Type species: 0. telfairiana (Wall.) Mgf. (= 
T telfairiana Wall. = T. mauritiana Pair.). 

“Wudipes Mgf. 1935: 550. Type species: T. recurua (Roxb.) Mgf. (= 
Tabernaemontana recurua Roxb.). 

Steno&en Mgf. 1937: 455. Type species: S heterophyllus (Vahl) Mgf. (= 
T. heterophylla Vahl). 

Z’aberna Mgf. 1938: 166, not of A.DC. or of Miers. Type species: T. 
albiflora (Miq.) Mgf. (= Tabernaemontana albiflora (Miq.) Pulle). 

Hazunta Pichon 1948a: 207. Type species: II, modesta (Bak.) Pichon (= 
T. mode&a Bak. = T. coffeoides Boj. ex A.DC.). 

Muntafara Pichon 1948a: 209. Type species: M. sessiliflora (Bak.) Pichon 
(= T. sessiliflom Bak.). 

Pandacaskum Pichon 1948a: 209. Type species: P. saccharatum Pichon. 
OuroneUa Mgf. 1972a: 61; 1976: 177, syn.nou. Type species: C. elegans 
hf. (= T. capuronii Leeuwenberg, not T. elegans St.apf). 

Sarcophavngia (Stapf) Boiteau and Allorge 1976: 272. Type species: 
3. wntricosa (Hochst. ex A.DC.) Boiteau (= T. uentricosa Hochst. ex A.DC.1. 

camerunia (Pichon) Boiteau and Allorge 1976: 274. Type species: C. 
Penduliflom (K. Schum.) Boiteau (= T. penduliflora K.Scbum.). 

L, 
rqtopharyngia (Stapf) Boiteau and Allorge 1976: 276. Type species: 

‘egans (Stapf) Boiteau (= T. elegans Stapf). 



0 (G,Don) Miers, but it belongs here. As Don’s description ofIT. meyeri is very 
bcijrnplete and it has not been possible to trace the type specimen of the 

fiotogtzbunia Boiteau and Allorge 1976: 276. Type species: P. 
(Pellegr.) Boiteau (= 2’. 1etestui (Pellegr.) Pichon). 

rime, the identity of this taxon remains uncertain. It may thus be that 
r meyeri G.Don is an earlier name for T. &tern&a Further investigation 
&ouId clarify the point one way or the other, 

As pointed out above, there is much confusion in the botanic 
regarding the delimitation of the genus Tabernaemonkma and it T~betnaemontana calcarea Pichon 1948b: 241. 
reason that the present revision is being undertaken. So far, it Type: Madagsscar: Tsingy de Bemaraha, Res. Nat. IX, &kandri 558 (P: 
possible to study liting plants, mostly with both flowers and f holotype). 
Iesst 25 species: 6 Asian, 7 American and the rest continental African. Homotypic synonym: Pandaca cakarea (Pichon) Mgf. 1970: 32; 1976: 

Examination of living and herbarium material of these plants and o 19c. 
herbarium material of most of the other species included in the genus le Heterotypic synonym: P. caducifolia Mgf. 1970: 31; 1976: 200, syn.nou. 
to the conclusion that Tabernaemontana has at least 27 synonyms, 1’ Type: Madagmcar: Saharaina River basin, Sahafary Forest, Capuron SF 
above. The genus is thus accepted here sensu late, and the basis for 20127 (P: holotype). 
broad delimitation wiII be discussed in the forthcoming mono The leaves of both type specimens and of the other material cited by 
complete the revision of this large genus will take several years. T Msrkgraf and examined by the writer are exactly alike. The flowers of the 
not& represent a preliiinary evaluation of the species which material cited under P. cakarea are larger than indicated in the description, 
been investigated chemically. Every effort has been made to fin while the corolla tube may be twisted - a feature considered to be character- 
names for the various species in order to minimize nsme changes at a lat lstic of P, caducifolia. The taxa are therefore united. 
We. 

As is common in taxonomic publications, references are cited by autho Tabemaemontana callosa Pichon 1948b: 247. 
date and psge number after the plant name; they are listed alphabetically Type: Madagascar: Soanierana-Ambohoabe, L,am & Meeuse 5668 (P: 
ln $2.6. holotype; G, K, L, WAG: isotypes). 

Re-examination of the vegetative specimen Boiteau 2121 (P), cited as a 
2.3. The apecie8 paratype of Pandaca boiteaui by Markgraf (1972b; 1976), shows that the 

specimen belongs here. 
Tabemaemontana amygdalifolha Jacq. 1760: 14; 1763: 39, t 181,15. 

Type: Cult. Hort. Bot. Schoenbrunn, Vienna, Jacquin s.n. (W: lect Tabemaemontana capwonii Leeuwenberg 1938: 335. 
Heterotypic synonym: ‘I! nereifofia Vahl 1807: 21, syn.nou. Type: l%onym: Capurrme&a elegam Mgf. 1972a: 61; 1976: 177, pl. 26, not 

Rico: sin.loc., uon Rohr 76 (C-VAHL: holotype; BM: isotype). T elegan8 Stapf. 
The species is cl&rly characterized by the rather small flowers and In accordance with the generic limits indicated in the previous section, 

almost completely exserted anthers. The leaf, flower and fiuit char y this species, recently described in a new monotypic genus, belongs in Taber- 
indicate that it is closely allied to T cikifolia, the type species of the nsemO&ma. Its flowers resemble strikingly, those of T. cikifoka md r 
to T. dhmricaks, the type species of the synonym Ervatamia, *and to Wfeoides, while the leaves resemble those of T. callosa and T. dichotoma. 
coffeoides, the type species of the synonym Hazunta. The fruits are still unknown. 

The plant occur in Central America, the Caribbean, Colombia and 
Venezuela. fibernaemontana coffeoties Boj. ex A.DC. 1844: 370; Baker 1877: 224 (as 

Cof!?aefolia). 
Tubemuemontunu ut&nuutu (Miek) Urb. 1915: 471. ?YPe: Cornores, Anjouan: sin.loc., Richa& 268 (G-DC: holotype, not 

Basionym: Bonafousia dtenuata Miers 1878: 51. @en, microfiche in WAG; P: isotype, seen). 
Type: French Guiana: Ksrouany, &got 993 (BM: lectotype; K, P, W: ’ HomOtYPk synonyms: Conopharyngia coffeoides (Boj. ex A.DC.) Sum- 

isotype@. merh-ves 1928: 392. Hazunta coffeoides (Boj. ex A.DC.) Pichon 1948a: 
This species is closely aIIied to T. di&icha (q.v.). It is a much branch 298; Markgraf 1976: 162. 

treelet occurring in the understory of forests in northern South America He~rOtYPk synonyms: T. membmnaceaA.DC. 1844: 370,syn.nou. Type: 

present author has colIected it in French Guiana, the country of origin o hd a afwxr: Ile Nossiti, Richaid 369 (G-DC: holotype, not seen, micro- 
specimen C. MoreUi 474 (CAY, P, WAG). This latter collection has been . . 
cited by Ladhar et al. (1981: 463) under the name Anarha cf. meyeri ., 
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fiche in W i& ; P: isotype, seen). Homotypic synonyms: JZazut~~a mem- 
btunacea (A.DC.) Pichon 1948a: 208; Markgraf 1976: 168. Ervakxmia 
mgdmmacea (A.DC.) Mgf. 1950: 29. 

T. modesta Bak. 1882: 219, syn.nou. Type: Madagascar: F 
Betsiko,Baron 150 (K: holotype). Homotypic synonyms: Eruatamb m 
(Bak,) 8tapf 1913: 78. Hazunta modesta (Bak.) Pichon 1948 
graf 1976: 171. 

Eruatamio methuenii Stapf et M.L. Green 1913: 78. Type: 
near Beloha, hfethuen 6.n. (K: holotype). Homotypic synon 
mode6ta v6r. eethuenii (Stapf et M.L. Green) Pichon 1948a: 
1976: 175, syn.nou. 

Hazunta modesta vtu. divaricata Pichon 1948a: 208. Type 
Bay of Dikgo-Suarez, Boivin 2457 (P: holotype). Homo 
H. modesta var. modesta subvar.diuarica~a (Pichon) Mgf. 

H.. ungdifdia Pichon 1948a: 208. Type: Madagascar: Be 
hina, Grevt? 30 (P: holotype; BM, C, G, K, S: isotypes). 

H. sibco& Pichon 1948a: 208; Markeaf 1976: 166, syn 
M&gascm: Analamera, Diggo-Suarez, Humbert 19094 (P: 

H. velutina Pichon 1948a: 208. Madagascar: Mandrare, 
(P: holotype). Homotypic synonym. - H. modesta var. m 
MIutirux (Pichon) Mgf. 1970: 29; 1976: 176, syn.nov. 

H. graciliffom Pichon 1948a: 209; Markgraf 1976: 170, syn.nov. Type 
near Ankaladina, Boina, Lower Betsiboka River bank, Perrier de la Bdthie i 
1410 (P: holotype). 

H. cosWa Mgf. 1970: 27;1976: 168,syn.nov. Type: Madagascar: Majung 
Per&r de ha Bdfhie 17654 (P: holotype). 

H. mode6ta var. mode6ta subvar. brevituba Mgf. 1970: 29; 1976: 173, 
synnou. Type: Madagascar: Majunga, Humbert 2356 (P: holotype). 

H. mod&a var. modesta subvar. montana Mgf. 1970: 29; 1976: 174, 
syn.nov. Type: Madagascar: Analandraisoa Forest, south-west ‘of Tsiroanw 
Mandidy, Uandri 1848 (P: holotype). 

H, membmnacea f. pilifem Mgf. 1972b: 222; 1976: 170. synnov. Type: 
Madagascar: Anbalabongo, Boiteau 2025 (P: holotype). 

T. coffeoides exhibits variation in many leaf, inflorescence, and fl 
character; features of its fruits, on the other hand, are fairly constant. 
considerable degree of variation ia reflected in the large number of synonym 
Comparative studies of more than 100 specimens show that none of the 
.taxa here reduced to synonymy could be maintained. The elaborate notis 
provided by Markgraf (1976) to distinguish the various taxa are unsatisfacto 
as several of the specimens cited do not fit the descriptions of the taxa to. 
which they are allocated. 

This species occws in Madagascar, the Seychelles and the Comores. 

Tabernaemontana crassa Benth. 1849: 447; Huber 1963: 66. 
Type: Liberia: Grand Bassa, Vogel 21 (K, holotype). 

, !I 

1Iomotypic synonyms: Conopharyngia cm66a (Benth.) Stapf 1902: 144. 
sazopharyngia cm6sa (Benth.) Boiteau and Allorge 198lb: 233. 

I-Ieterotypic synonyms: T. duri66ima Stapf 1894: 24. Type: Gabon: 
Sibange Farm, Libreville, S0yau.z 172 (K, holotype). Homotypic synonym: 
Conopharyngia duri66ima (Stapf) Stapf 1902: 143. 

T. smithii Stapf 1898: 305, syn.nov. Type: Zaire: Lower Ziire River, 
smith s.n. (BM: lectotype; C, P: isotypes). Homotypic synonym: Cono- 
pharyngia smithii (Stapf) Stapf 1902: 142. 

2’. thonneri Th. Dur. et De Wild. ex Stapf 1898: 306, syn.nov. Type: 
Z&ire: Lower Zayre, Bogolo, near Businga, Thonner 109 (BR: holotype). 
Homotypic synonym: Conophatyngia thon!eri (Th. Dur. et De Wild. ex Staph) 
Stapf 1902: 143. 

2’. jollyana Pierre ex Stapf 1902: 144. Type: Ivory Coast: Dabou, Jolly 
168 (K: holotype; BR, P: isotypes). 

Gabunia gentilii De Wild. 1903: 68, syn.nov. Type: Zaire: Kasai, Lubue, 
I,. GenfiI 15 Feb. 1902 (BR: lectotype). Homotypic synonyms: Cono- 
phmyngti gentilii (De Wild.) De Wild. 1907: 539. Surcopharyfigiu genti/ii 
(I’? Wild.) Boiteau and Allorge 198lb: 233. 

G. odqMG66ima Stapf 1906: 526, syn.nov. Type: Uganda: Western Ankole, 
Dawe 352 (K: holotype). 

Conopharyngia smithii var. brevituba De Wild. 1907: 541, syn.nov. l’ypc: 
Zaire: Mushenge, Le6crauwaet 392 (BR: holotype). 

C. thonneri v6r. demeusei De Wild. 1907: 541, syn.nou. Type: Zaire: 
Stanley Falls, Demeuse 440 (BR: holotype). 

C. thonneri var. fescmuwaetii De Wild. 1907: 542, syn.nou. Type: Zarre: 
Munungu, I,escrnuwaet 265 (BR: lectotype). 

Gabunia dorotheae Wemham 1914: 25. Type: Nigeria: Cross River State, 
E&t District, Talbot 3387 (BM: holotype). 

T. cm66a occurs widely in tropical Africa, from Sierra Leone to Uganda 
in the north and to Angola and Tanzania in the south. It is a bush or small 
tree which grows particularly in sparse forest or in secondary vegetation 
from the coast up ti2000 m altitude. The flowers open shortly before dusk, 
giving off a pleasant, sweebsmelling odour and they fall at the beginning of 
the next day. The part of the corolla abode where the stamens are inserted 
varies greatly in length, so that the overall length of the corolla tube ranges 
from 34 to 100 mm. From the many collections, including spirit collections, 
n:.lde by the writer in different West and Central African countries it is 
evident that the flowers of trees growing on the coast are shorter than those 
growing further inland. In coastal forest they were approx. 34-45 mm and 1 
further away approx. 60-100 mm long; this last measurement was taken 
from the collection Letouzey 5135 (P), km 75 Yokadouma-Moloundou 
road, Cameroun, a distance of about 500 km from the coast. The corolla 
tube increases greatly in length just before the flowers open, and since the 
Plants flower at night the flowem of many herbarium specimens have fallen 
Of’ or have been dried in a withered condition. The considerable variation it) 



the length of the corolla tube, which in different type collections is to be 
seen only in buds in various stages of development, has been the reason why 
this spe&s has so many synonyms. 

T. cmssa is similar to T. contorta in most characters. However, the two .: 
species differ particularly in the shape of the flowers, although in both the , 
corolIa tube is twisted at the base. The two species can be distinguished as 

corolla. 

foUowa: .‘< 
Sepsis 7-13 mm long; corolla tube 3.3-6 times as long as the calyx and :I 

above the insertion of the stamens 10-13 mm wide; inside the 1 *’ 
tube from the point of insertion of the stamens to tbe mouth densely 
piIose; pubescent at the base of the lobes; stamens inserted 16-22 mm ; 
from the corolla base. Cameroun . . . . . . . . . . . . . . . . . . . . . . . !f! contorta j 

Sepals 2.6-5-8 mm long; corolla tube 8-20 times as long as the calyx and ; 
above theinsertionof thestamens(3-) 4-6 mmwi- ’ *- ” -“- 
tube and from the point of insertion of the stamens to the mout 
or first glabrous and in the throat pubescent; stamens inserted 1 . . . m ..~ - ---,,- tlem&:wAe&m, ,.“..,.;“m 

de; inrnde tne corolla 
;h glabrous, 
at (5-) 8- 

14 (-17) mm from the nase or me CO~OII~,.~UII~~II~II~~ bgupabd Africa 
. . . . . . . . . . . . . . . . . . ..*................... . . . . . . . . *.. T. cm66a 

~abemaemon~ana debrayi (Iv’gf.) Leeuwenberg 1938: 336. 
Basionym: Pandaca debruyi Mgf. 1970: 30; 1976: 188, pl. 29,1-5. 
Type: Madagastiar: Sambava, Debray 458 (P: holotype). 
Since Pandacu is not maintained here as a distinct genus and since this 

species is considered to be different from those already described in 
Tabemoemontana, the new combination indicated is required. 

Thk leave8 and flowers resemble very much those of T. cri6pa Roxb. 
2’. debmyi is endemic in Madagascar, while !Z! cri6pa is known from India, 
Buma and the Andaman Islands. 

Tabemaemontana disticba ADC. 1844: 362. 
Type: French Guiana: Cayenne, Martin 49 (G-DC: holoty.pe, not seen, . 

microfiche in WAG; FI-W: isotype, seen). 
Homotypic synonyms: Tabernudisticha (A,DC.) Miers 1878: $4. Ana- 

campta disticha (A.DC.) Mgf. 1938: 162. / 
Heterotypic synonym: Tabermaemontam obfongifolia A.DC. 1844: 

(partly, as regards the lectotype), 6yn.nou. Type: Brazil: Bahia, B&nche~ 
2358 (G-DC: lectotype, not seen, microfiche in WAG; BP, FI-W, P, W: :y .t% 
isotypes, seen). ,:<. 

T. disticha occurs, together with the closely aIlied T. attenuata, in the $ 
understory of the forests of northern South America. The species have been : $ 
confused both in the herbarium and in the literature. They are distingufied ‘. $ 
mainly by the shape and size of the leaves: those of T. aMe?tuata are abruptly ‘$ 
long-acuminate and smaller than the shortly-acuminate leaves of T. di6Gcha 
As observed in the field by the writer, 2’. di&ch is smaller and less branched 

2; 
:: . . 

than T. aMenuata. 

, I I 

As already noted by Urban (1915), the only paratype of T. oblongifolia 
(FrenchGuiana: Cayenne,Murtin6.n. (G-DC, not seen, microfiche in WAG)), 
belongs to T aMenuata. 

The names T. di6Gcha and T. oblongifolia were both published in the sam(a 
paper, but because the latter name has been used for different plants in 
certain publications, the first one, T. disticha, is less confusing and is chose,n 
here. 

.;‘tibemaemontana diuaticata (L.) R.Br. ex Roem. bt Schult. 1819; 424; 
Merrill 1934: 141. 

Basionym: Nerium divaricatwn L. 1753: 209 (partly, excl. synonyms), 
Type: Cult. in Sri Lanka, herb. Hermann 1: 7 (BM: lectotype). 
Homotypic synonym: EruaMnia diuarictyta (L.) Burkill 1926: 320. 
Heterotypic synonyms: T. altemifolia L. 1753: 211. Type: 

Vun Rheede tot Dmke6tein 1678: 1, t 46. 
Nerium coronarium Jacq. 1787 (?): 5, pl. 52; 1787: 138. Type: Cult. 

Hock Bot. Schoenbnmn, Vienna, Jacquin s.n. (W: holotype): Homotypic 
s ‘>onyms: T. comnaria (Jacq.) Willd. 1809: 275. Erua~amia coronaria (Jacq.) 
Stapf 1902: 127. 

T. 6iamensi6 Warb. ex Pitard 1933: 1158. Type: Thailand: Bangkok, 
Zimmermann 65 (P: holotype; L, M, W: isotypes). Homotypic synonym: 
Erua~amia 6iamen6i6 (Warb, ex Pitard) Kerr 1939: 447. 

This species - the type species of the generic synonym Eruatamia - is 
widely distributed in tropical countries as a garden plant, usually with 
sweet-scented double flowers. It is indigenous in India. 

Linnaeus’s description in the FROM Zeylanica (1747) and the first phrase 
i. the Specie6 Plan~arurn (1753) refer to Tabernaemon~ana, while the 
vernacular name in the Flop Zeylanica and the other phrases in the 
Specie6 Plun~arum refer to Wrightia anCdy6enterica (L.) R.Br. Stapf (1902) 
and Boiteau (1981), neither of whom accepted the epithet diuaricata, prob- 
ably erroneously considered the lectotype of Wrigh Ca untidysentericu 
which is also in the Hermann herbarium, as the basis for the name Neriu; 
divaricatum. 

Tabemaemontana eglandulosa Stapf 1894: 24; Hubei 1963: 66. 
Type: Nigeria: LowerNiger, Eppah, Barter 3306 (K: lectotype; P: isotype, 

designated by Boiteau and Allorge (198lb): 
Homotypic synonym: GabuKa eglandulosa (Stapf) Stapf 1902: 138; 

Boiteau and Allorge 198lb: 220. 
Heterotypic synonyms: T. cri6piflora K. Schum. 1895a: 148, 6yn. nou. 

Type: Gabon: Sibange Farm, Libreville, Soyaux 183 (B: holotype, not seen, 
destroyed; K: lectotype; P, W, 2: other isotypes, seen, paratype of 
7’. eglundulo6a). Homotypic synonym: Gabunia crkpiflora (K. Schum.1 Stq)l 
1902: 139; Boiteau & Allorge 198lb: 230, pl. 3. 

?Y bmchypoda K. Schum. 1896: 223. Type: Cameroun: Lolodorf. Stud! 



8 (I? lectotype;G, K, S: isotypes, designated by Bditeau & Allorge 198lb). 
tomotypic synonym: Gabunia bruchypoda (K. Schum,) Stapf 1902: 137; 
;oikau & AllorgcWL98lb: 226. 

Gabunia laWol& Stapf 1902: 137. Type: Gabon: Mt. John, Kongui 
Liver, Co&co Bay, Mann 1794 (K: holotype; P: isotype, paratype of 2,. 
~!a&.&~). Homotypic synonym: T. latifoliu (Stapf) Pichon 1948b: 253. 

G. longiflom Stapf 1902: 138. Type: Fernando PO, Mann 239 (K: holo- 
ype; PI isotype, paratype of T. eglandulosa). Homotypic synonym: 
’ &srtacea Pichon 1948b: 253 (not T. longiflora Benth.). 

G. eglandulosa var. macrocafyx Stapf 1902: 139. Type: Nigeria: 
Liver State, Old Calabar River,&farm 2253 (K: holotype; P: isotype, 
Bf 2’. eglandulosa). Homotypic synonym: G. macrocaIyx (Stapf) Boiteau in 
ioiteau & Allorge 198lb: 224, pl. 5. 

G. macrocarpa Boiteau in Boiteau & Allorge 198lb: 224, pl. 4, syn. nou. 
‘ype: ZaXre: Yangambi, Donis 3043 (BR, holotype). 

The species is a small Diane widely distributed in Central Africa and 
tccurring in the forest usually as more or less solitary individual plants. 
l’hey flower at night and as a result there are few good flowers to be seen 
he available herbarium material. The fruits are smooth; in the unripe con- 
lition they have narrow wings which in the herbarium sometimes appear I;s 
lroader and when ripe the wings disappear or are often redticed to scarcely ~2 
risible ridges. Much the same can be seen with the fruits of 2,. PendulifloM $ 
ind T. sanunho. +$ 

The slender corolIa tube varies in Iength, but much less than is the case !$; 
vith T. crassa, and the corolla lobes are obtuse or rounded (in the herbarium :$ 
lften seemingly acute) and to a greater or lesser extent undulate. c!$ 

The recent revision of Boiteau and Allorge (198lb) is of the Tabernaemon- -;g 
ma species assigned to the genus Gabunia - a genus which is riot recogniz&.xi 
lere. In it, in addition to T. eglandulosa, they distinguish among others yj 

l! bruchypoda, G, macrocafyx and T. crispifbra. The first two hav? already ?$$ 
l>een reduced to synonymy by Huber (1963), while in the present author’s I.?$ 
tiiew the third one must also be included here. r$g 

Careful comparison of this revision with specimens cited in it, as Well as @! 
I number of other specimens, shows that the descriptions given only partially ,>& 4 
rit the cited specimens. For example, the sepals of the type of G. ~~cfocaIy% & 
\re 5-7 mm long, not 10 mm as indicated in the key, and they are just as . $ 
large as those of T. crispiflom. The corolla tube of the type specimen of ‘: 
r. crispiflom varies in length from 2.5 to’3.5 cm, thus more than the 2.5-3 !!$ 
:m given in the description of the species; that of T. brochypoda is not 5 mm% 
long, as indicated in the key, but at least 3.5 cm. Boiteau and Allorge analyse&; 
a bud of this last species and assumed that the style remains short. In fact, :J 
it grows along v&h the corolla tube until just before the flower opens. 

;z 
:f 

A mature fruit of T. egiandulosa is illustrated in the above-mentioned 
paper by Boiteau and Allorge (p. !?29, pl. 7.5-8) as representing that of 

:, 
z 

Gabunia hafIei Boiteau. In spite of this latter species being based on a 

“:. .ture, it is here proposed to give it the name Tubemuem’ontunu buliei 
(BoiteTu) Leeuwenberg, comb. no& since the type at least was correctly 
recogmzed as belonging to a new species. The West African specimens cited 
are of T. gi&tdulosa, while N. Ha&! 3341 (P), the one illustrated, is of 
y’, eglanduhxa as it has no colleters in the calyx. In the meantime, a few 
other collections, not seen by the above authors, have been recognized as 
belonging to T. halfei, e.g. J. & A. RaynallO445 (P), Ebemwok, 55 km west 
of Ebelowa, Cameroun. This collection has narrow pod-like instead of almost 
spherical fruits, but it has the colleters characteristic of T. hallei. Sometimes, 
th carpels are partly connate, e.g, as in Comp&e 1768 (BR: paratype of 
T. tnucrocarpa), Thysville Territory, Gombe Matadi, Ziire. 

Tubemaemontunu eusepalojdes (Mgf.) Leeuwenberg, comb. nou. 
Basionym: Pandaca eusepafoides Mgf. 1970: 30; 1976: 185, pt. 28. 
Type: Madagascar: Vohhmar, Capuron SF 27286 (P: hoiotype). 
A new combination for this species is required for the reason already indi- 

cated under T. debtuyt (q.v.). The plant is endemic in Madagascar. 

Tc vnaemorttana bumblotji (Bajll.) Pichon 1948b: 244. 
basionym: Ochronerium humblotii Baill. 1889a: 199; 1889b: 774. 
Type: Madagascar: sin. lot., Humblot 435 (P: holotype). 
Homotypic synonym: Panduca humblotii (Baill.) Mgf. 1970: 32; 19’76: 

190, pl. 30, 7-12, 
Heterotypic synonyms: !I! ochrascens Pichon 1948b: 245, syn. nav. 

Type: Madagascar: Ste. Marie,‘Boi& Nov. 1850 (P: holotype). Homo- 
typic synonym: Pundaca ochmscens (Pichon) Mgf. 1970: 32; 1976: 194, pl. 
32,1-3. 

L’::ndaca speciosa Mgf. 1970: 30; 1976: 192, pl. 31,1, syn. nou. Type. 
Madagascar: Tsingafiafy, north of Fort Dauphin, Capuron SF 28684 (k 
holotype). 

This species, which is represented in herbaria by only a few collections 
appears to be variable. Further synonyms may have tcj be added to those ’ 
cited above. It is not yet certain whether the plant parts figured in pl, 31 
2-6 in the Flow de Madagascar et des Comores belong here and the a;- 
Pearance of the fruits is therefore uncertain. 

~‘a!; ‘maemontunu mocquerysij Aug. DC. 1901: 579. ,.. 
lype: Madagascar: 

! lectotype; Z: isotype), 
Nosy Mangab&, Antongil Bay, Mocquerys 436 (G: 

Homotypk synonym: Panduca mocquevsii (Aug. DC.) AIgf. 1970: 33; 
1976: 212, 

I Heterotypic synonym: Pandaca boiteaui Mgf. 1972b: 218. 1976. 214 

’ Md 
(Partly, excl. Boiteau 2121, which belongs to T. ca~~osa), syn. Lo”. T&pe: 

a agascar: Manombo, Boiteuu 2118 (P: holotype). 
, The number of secondary veins present in the leaves of this species may 
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vary more than was supped by Mar-f. As there is no other character to 
diitinguisb Pandace bohzui, the name must be reduced to a synonym. 

‘l’hb species is endemic in Madagascar. 

Tabemaemontana oritvatalis R.Br. 1810: 468. 
Type: Australia: sin. lot., Robert Bmwn 2858 (BM: holotype; K: isotype).; 
Homotypic synonym: Eruatamia orient& (R.Br) Domin 1913: 97 
Heterotypic synonyms: T. pubescens R.Br. 1810: 468, syn. nav. Type: ., 

Australia: North Coast, Good’s Island, Prince of Wales Islands, Robert Brown 
2859 (BM: holotype; K: isotype). Homotypic synonym: Eruatamia pubescens. .& 
(RBr.) Domin 1913: 96. 

T. pubescent var. ebnxcteata R..Br. 1810: 468, a 
n-Lm.A. A.emL...,:a. 

Prince of V@les Islands, Robert Bi 
- - - - , -- . 

T. mribunda Bl. 1826: 1028, syn. noun Type: Indon 
Blume (L 925:260-252, lectotype). Homotypic synonym: & r~o~oumaa 
(Bl.) Pichon 1949: 220. 

tya now. type: AULKUI~. .w; 
town ZWN [BM: holotype). 

iesia: Java, sin. lot., 

T, puncWa~a Warb. 1891: 405. Type not seen. Name reduced to a 
of E. pubescens by Markgraf 1927b: 199. E. punchlata (Warb.) Mgf. 
285. - 

!f’. &finis Laut. et K. Schum. 1901: 503. Type: New Guinea: Stephansort,.g 
Leumndowsky 11 (B: holotype, not seen, destroyed). Reduced to synynyyT,T, 
by Markgraf 1927b: 200. Topotype: Nyman 86 (UPS: identified as T. dfclmas .::+z ::!S 
by K. Schumann). 

Ervatamia d@emefiana Domin 1913: - - 9?, syn- nou. ‘Kype: Australia: Queerqig, 
land, Cape Yolk, Daemef s.n. (BM: isotype). 

‘.y 

E montensis S. Moore 1923: 32. Type: New Guinea: Sogere, Forbes 478$! 
(Bi: lectotype). Name reduced to a synonym of E. pubescens by Markgraf i’# 
i927b: 199. 

f-c 

lnesia: West... :. 4-d E. puncWzta var. barbatocalyz Mgf. 1927a: 286. Type: lnda 
Brian, Merauke, Koch Aug. 1904 (L: lectotype). Homotypic synonym: 
E. pubescens var. barbatocalyx (Mgf.) Mgf. 1927b: 199. * 

E. obhshscula Mgf. 1935: 547,551. Type: Western Samoa, Safune, 
VaupeI 266 (M: holotype; HBG, K: isotypes). 

E. lifuana Allorge et al., 1980: 621, pl. 4, French description only; 198lag 
240, pl. 42, syn. nou. Type: Loyauti Islands: Lifou, Seuenet 461 (P: holo- ;$ 
tYPeI* y&J- 

T. orientalis is a widely distributed species and is known from Indonesia, q 
New Guinea, northern Australia, and the Pacific region. Many fine specime% 
have been collected and from a study of more than 100 of these it has 2 

become evident that the species has been described several times - again as T 
recently as 1980 from New Caledonia. During a visit to the Paris herbarium $ 
the writer received from Mme Allorge living material of several plants which:* 
had been cultivated in the phytotron at Gif-sur-Yvette and which she con- 5.’ 

sidered to belong to different although closely related species. They are 
referred to in her paper (Allorge et al., 1980) under the names Eruatamia 

;, 
i 

(.,$enta&q E. obtusiuscula, E. daemeliana and E. lifuana. Comparison of this 
material, preserved in alcohol, with the illustrations accompanying the paper 
cited and with similariy presented material of E. orientalis from Bogor, as 
well as with herbarium collections, shows that the taxa cannot be maintained. 
The descriptions of the taxa given in the above paper, in each case defined 
on the basis of a single specimen, are not in complete agreement with the 
material. The following paragraphs set out in more detail the reasons for 
concluding that the above names must be treated as synonyms of 7’. orientafti, 

The leaves of the type of E. obtusiuscula are rounded and more or less 
as::mmetric at the base, as is the case with those of T. orientalis and 
E. lifiana. 

The “5 saillies” of E. lifiana, clearly seen in the living material received 
in Paris, are also observed in other specimens, including the type specimen of 
E. obtusiuscula. 

The calyx of the type of E. obtusiuscuJa is only 3 mm long and does not 
reach 5 mm. In none of the specimens of T. orientafis as understood here, 
when the bud is almost ready to open, do the sepals reach the swelling of 
the corolla where the anthers are inserted. The corolla tube varied in length 
fry .n 10 to 20 mm and the corolla lobes from 7 to 22 rnrnh 

The outside of the calyx is’pubescent in the types of T. pubescens and 
E. daemeliana, among others, and is sparsely pubescent in the type of 
E. pubescens var. barbatocalyx. It is glabrous in most of the other specimens 
examined. There is little correlation between the size of the calyx and that 
of the corolla tube and between the size of the corolla tube and that of the 
corolla lobes. 

The number of flowenz in th& inflorescence varies greatly, from about 10 
to several 10s. The arrangement of the coIiet,ers in the calyx is remarkably 
co..5tant: they are always in a single row at the bottom of the inner surface 
of the sepals. There is little variation in the insertion of the anthers and 
they are usually slightly more than one length below the mouth of the 
corolla. The fruits are usually narrowly ovate and have longitudinal ridges; 
they differ little in shape and size. 

Further investigation will almost certainly show that T. orientalis has 
more synonyms, but much additional material will have to be studied. When 
only one specimen of a species is examined, it is not possible to determine 

~ which characters are constant and which are variable. 
‘? orientalis is closely related to T. diuaricata. The two show little difference 

1 
in Lhe leaves and fruit but more distinctly in the flowers. From the investi- 

i 
gation so far, the following chmacters appear to be reliable: 
co~eten+ not in a single row, scattered over the lower half of the inner 

surface of the sepals; stamens inserted at the middle of the corolla tube or 
slightly above . . . . . . . . . . . . . . . . . . . . T, divaricata 

buetem in a single row at the base of the ieiais’; &I&~ in&ted high up 
in the corolla tube; apices of the anthers about l-2 mm below the mouth 

I 
of the corolla tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. orientalis 



Taberna~mor&asta pacbysipbon &apf 1894: 22; Hubet 1963: 66. 
Type: Nigeria: Lower Niger RiyeF, Anembra State, Onitsha, Barter 1320 $ 

(K: holotype). .j 
Honiotypicsynonym: Cono~~a~~~pac~ysip~on (Stapf) Stapf 1902146:$ 
Heterotypic synonyms: T. angolensis Stapf 1894: 23, syn. nou. Type: 2 

Angola: Pungo Andongo, Welwitsch 6969 (BM: holotype, G, K, LISU, P: <i 
isotypes). Homotypic synonym: Conopharyngia angolensis (Staph) Stapf .z 

1902: 146. 
‘2’. hoktii K. Schum. 1895b: 317, syn. nou. Type: Tanzania: Tanga 

$ 
+ 

Province, Lushoto District, Detema, Ho&t 2247 (K: lectotype). Homo- .$ 
typic synonym: Conophwyngiu holstii (K. Schum.) Stapf 1902: 146. $ . 

Voacunga dichotomu K. Schum, 1895b: 317, syn. nou. Type: Tanzania: 
Northern province, M&hi District, Marangu, Volk 2076 (HBG: lectotype). 

$ 
$ 

Conophyngia cumminsii Stapf 1902: 145. Type: Ghana: Ashanti, 4 
Assin-Yan-Kumassi, Cummins 114 (K: holotype). Homotypic synonym: g 
T. puchysiphon var. cumminsii (Stapf) H. Hubet 1963: 66, syn. nou. 

Comparative studies of mote than 100 specimens show that none of the ‘:+ l 
taxa here reduced to sinonymy can be maintained. The variation of the k’ 
length of the corolla tube is not discontinuous, as was supposed by Huber 
(1963), and therefore&he var. cumminsii cannot be kept as a separate 

,j 
,jI! 

entity. 
,.; 
% 

The author has made interesting field studies and collections in Ghana, .g 
Nigeria and Kenya, which gave the opportunity to collect both flowers and ? 
fruits in spirit and to study fresh and well-preserved material of both the !i . 
vulnerable clavuncula and the very thick-walled large fruits. . . 

T. puchysiphon is closely allied to T. contortu in all characters: habit, $ 
bark, leaves, flowers, fruits and seeds. The indumentum in the corolla is *+ 
the same, and not diff&ent as thought by Huber. However, the two species c 
differ from each other as follows: I 
Sepals 4-7 mm long, inside wit.h (1-) 3 rows of colleters; corolla tube twistedi 

at the base by up to l/4 turn, 18-35 (-42) mm long; anthers 9-13 mm? 
long and inserted at 8-14 mm from the bottom of the corolla tube. 
Throughout most Gf Continental tropical Africa.. . . . T. pachisiphon 

T 
<;. 

Sepals 7-13 mm long, inside with (3-) 5 tov& of colleters; corolla tube 1 .’ 
twisted at the base by about 1 turn, 40-65 mm long, showing 3 almost 
parallel lines of the twisted angles crossing mote or less diagonally from 

$ 
;+ 

one side of the tube to the other; anthers 15-18 mm long and inserted atii 
16-22 mm from the bottom of the corolla tube. Cameroun . . . T. conto@ 

Tubernaemontiana rigida (Miers) Leeuwenberg 1938,339. c .+i 
Basionym: Phrissocurpus rigidus Mien 1878: 72, based on T. mucrophylla’j 

Muell. Atg. 1860: 75, not of Poit. 9 
Type: Brazil: Amazonas, Barra do Rio Negro,Spruce 1470 (BM: holotype; ;l 

BR, GOET, K, W: isotypes). 
Homotypic synonym: Anacampta rigida (Miers) Mgf. 1938: 162. 
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A new combination is proposed for this species, since, as already indicated 
by Mueller, it evidently belongs to Tabernuemontuna and its original name in 
the genus is a homonym. 

Tabenzaemontana sananbo Ruin et Pav. 1799: 22, 6 144. 
Type Peru: S. Antonio de Playa, Ruin & Put& s.n. (MA: holotype). 
Homotypic synonyms: Merizadenia sananho (Ruin et Pav.) Miers 1876: 78. 

BonafouSia sunanho (Ruin et Pav.) Mgf. 1938: 166. 
Heterotypic synonym: Tabernaemontana poeppigii MuelI. Atg. 1859- 

l$O: 405. Type: Peru: Tocache, Poeppig 1923 (W: holotype). Homotypic 
synonym: Tabema poeppigii (Muell. Atg.) Miers 1878: 63. 

Misapplied names: Tabernaemontana speciosa auct, non Poit. Bonafousia 
speciosa (auct. non Pair.) Boiteau 1975: 247, pl. on p. 250, excl. the speci- 
mens cited. 

This species is widely distributed in South America. Its branchlets are 
elliptic in section, as is cleat from the figure by Ruin & Pavbn and from 
field obsewations. The carpels ate subglobose and bear two narrow ridges. 

l3oiteau did not see the type of T. speciosu (here considered to be a 
s; onym of T. siphiliGca), and erroneously identified the specimens cited 
in his paper as such - they belong in fact to T. sanunho. The specimen in 
the Lamarck herbarium, which Boiteau supposed to be a duplicate of the 
type of T. speciosa, belongs here. 

Tabemaemontana sipbilitica (L.f.) Leeuwenberg 1938,339. 
Basionym: Echites siphilitica L.f. 1781: 167. 
Type: Surinam: sin. lot., Dulbetg s.n. (LINN 302.3: holotype; S, S-LlXy, 

UPS-THUNB 6156: isotypes), 
:letetotypic synonyms: T. speciosa Poit. 1817: 275, syn. nou. Type: 

French Guiana: Cayenne, Martin s.n. in herb. Desfonbines s.n. (FI-W: holo. 
type). Homotypic synonym: Bonafousia speciosa (Poit.) Boiteau 1975: 247 
(partly, excl. the specimens cited, which belong to T. sananho). 

‘I’. tetrastachyu H,B.K. 1819: 177, syn. nou. Type: Colombia: sin. lot.. 
Bonpland 1469 (P-BO: holotype). Homotypic synonyms: Malouetiu tetra- 
stachya (H.B.K.) Miers 1878: 92. Bonafousia tetmstuchya (H.B.K.) Mgf. 
1937: 454. 

T. longifoliu Benth. 1841: 243. Type: Guyana (Georgetown): sin. lot., 
s !!omburgk 292 (K: lectotype; FI-W, L, W: isotypes). 

‘2’. guianensis Miq. 1844: 754. Type: Surinati: neat Patamaribo, Kappler 
I627 (U: holotype; S, W: isotypes). 

2’. cuyabensis Malme 1927: 11, syn. nou. Type: 
Cuyab& Malme II 1871 (S: holotype; UPS: isotype). 

Brazil: Mato Grosso. 

Bonafousia juruana Mgf. 1938: 181, syn. nou. Type: Brazil: Amazonas. 
Msrary, Juru& C0e 5178 (1,: isotype). Homotypic synonym: T. juruanu 
K. &hum, ex Ule 1907: 136, name only; (Mgf.) Macbtide 1959: 405. 

r siphilitica was encountered in the above-listed historical herbaria 



under the name Echites siphilttlca. Woodson (1936: 250) in his treatment 
of Echites and related genera was not able on the basis of the original, brief 
description to determine the species to which Linnaeus fil. referred. Later, 
when he saw one of the duplicates of the Dalberg collection, he identified it a 
as T. tetmstachya without realizing that it was the type of an older nanz for 
the same species. ! 

T. siphilitica is widely diitributed in South America. 

Tabernaemontana stapfmna Britten 1894: 25. 
Type: Malawi: Mt. Mlanje!, Whyte 87 (BM: holotype). 
Homotypic synonyms: Conopharyngia stapfiuna (Britten) Stapf 1902: 147. 

Sarcophuryngia stapfiana (B&ten) Boiteau 198lb: 233, partly, exclusive 
of synonym Gabunia odonttissimu Stapf (= T. ctussa Benth.). 

Heterotypic synonyms: C. johnstonit Stapf 1902: 147. Type: Uganda: 
* Nandi Plateau, Johnston s.n. (K: holotype). Homotypic synonym: T. 
johnstonii (Stapf) Pichon 1948b: 251, syn. nou. 

C. bequaerti De Wild. 1922: 397. Type: Z&e: Ruwenzori, Lamia River 
valley, Bequaeit 4316 (BR: holotype). 

After comparative studies (which will be discussed in the forthcoming 
revision) of the type specimens cited above and about 100 other specimens .: 
it is clear that they all belong to a single species, distributed in montane : 
fore& from Za?re and Kenya south to Zimbabwe. It is a tree 5-25(-35) m I. 
high with large white swee&scented flowers and very big subglobose carpels. ,! 

2.4. Excluded species 

In addition to the species which are listed in the next section as not 
belonging ti the genus Tabernaemontana, the following names must also be 
mentioned: 

X macmphylla Pair, 1817: 276. Type: French Guiana: Martin s.n. in 
herb. Desfontaines s.n. (F&W: holotype$ Homotypic synonym,: Merizatenb 
arnpiifoka Miers 1878: 79 = &Iaco&eugzktensk Aubl. Type: French Guiana,: 
Aibl& s.n. (BM: holotype). 

This synonymy was previously noted by Boiteau (1975: 246), who, 
however, did not actually see the type specitiens. 

T. populifoh Poir. 1817: 276. Type: Cult. Hort. Bot. Paris, herb. 
Desfontabtes s.n. (,FI-W: holotype). Homotypic synonym: Thymznthus 
populifolia (Poir.) Miers 1878: 99 = Logunia uaginalis (Labill.) F.v.Muell. 
(Loganiaceae). Type: Australia: sin. lot., herb. Labillardizre s.n. (FI-W: 
holotype). 

““V.. “J p. “~“.P.....-. 

in all essential details, 
Woodson (1935: !?34 

’ erroneously ths 

Rm+h +uw gnwim*ns are well preserved and resemble each other closeb 
, so that the identity of T. populifolia is easily verified. ? 

. -- -) did not see the type of T. populifolia and supposid 
t it belonged to Pachelospermum difforme (Walt.) A. Gray. 

I 
I !’ 

2.5 List of recognized Tabemaemontana species and their synonyms encol~~~ 
tered in the chemical and ethnobotanical litemture 

Anacampta angulata (Mart. ex Muell. Arg.) Miers: see T. angulata 
Anacampta disticha (A.DC.) Mgf. : see T. disticha 
Anacampta macrocalyx (Muell. Arg.) Mgf. : see l’. macrocalyx 
Anartia fiauicans (Willd. ex Roem. et Schult.) Mies : see T. fkwicans 
Iinartia meyeri (G. Don) Mien : see T. attenuata 
Bonafousia longituba Mgf. : see T. markgmfiana 
Bonafousia speciosa (Pair.) Boiteau : see T. siphilitica 
Bont8fousia tetru&a&ya (H.B.K.) Mgf. : see T. siphilitica 
l?onafousiu unblata (Vahl) A.DC. : see T. undulata 
Capuronetta elegans Mgf. : see T. capuronii 
Conopharyngia angolensis (Stapf) Stapf : see T. pachysiphon 
Conopharyngia bmchyantha (Stapf) Stapf : see T. brachyantha 
Conopharyngia chippii Stapf : see T khippii 
C .:opharyngia cmssa (Beqth.) Stapf : see T. crassa 
Conophatyngia cumminsii Stapf : see T. pachysiphon 
Conopharyngia durissima (Stapf) Stapf : see T. crassa 
Conopharyngia elegans (Stapf) Stapf : see T. eiegans ’ 
Conopharyngia gentilii De Wild. : see T. crassa 
Conopharyngia ho&ii (K. Schum.) Stapf : see T. pachysiphon 
Conopharyngia johnstonii Stapf : see T. stapfiana 
Conopharyngia longiilom (Benth.) Stapf : see T. longiflom 
Conopharyngia odomtissima Stapf : see T. crassa 
C.: flopharyngia pachysiphon (Stapf) Stapf : see T. pachysiphon 
Conopharyngia penduliflom (K. Schum.) Stapf : see T. penduliflora 
Conophatyngia retusa (Lam) G. Don : see T. retusa 
Conopharyngia stenosiphon (Stapf) Stapf : see T. stenosiphon 
Conopharyngia thonneri (Th.Dur. et De Wild. ex Stapf) Stapf : see T. crassa 
Conopharyngia thouarsii auct. non : Voacanga tbouarsii Roem. et Schult. 
Conopharyngia usambarensis (K. Schum. ex Engl.) Stapf : see T. uentricosa 
Conophatyngia uentricosa (Hochst. ex A.DC.) Stapf : !ee T. uentricosa 
Ervatamia angustisepata Domin : T. orientalis? 
Ewtumia aumntiaca auct. non : see T. aumntiaca 
Ervatumia blumeana Mgf. : see T. pauciflora 
Eruatamia bufalina (Lour.) Pichon : see T. bufalina 
Erwtamia coronaria (Jacq.) Stapf : see T. diwricata 
Ematamta cotymbosa (Roxb. ex Wall,) King et Gamble : see T. corymbosa 
Emtamia cylindrocarpa King et Gamble : see T. cylindrocarpa 
Ematarnia daemeliana Domin. : see T. orientalis 
Ermtamiu dichotoma (Roxb. ex Wall.) Burkill : see T. dichotoma 
Erlmtamia diuaricata (L.) Burkill : see.T. diuaricata 



Ematarnia eriophom Mgf. : T. orientalis? 
Et-vatamia fJoribunda (Bl.) Pichon : see T. orientalis 
Eruatamia harmandiana (Pierre ex Pitard) Ken : see T. harmandiana 
Eruatamia heyneanu (Wall.) Cooke : see T. heyneana 
Ervatamia hida (Ho0k.f.) King et Gamble : see T. hirta 
Eruatamia kwngsiensis Tsiang : T. bufaJina? 
Er&amJa Jifuana Boiteau : ‘s&z T. orientalis 
Eruatamia luensis (Pierre ex Pitard) Kerr : see T. Juensis 
Eruatamia macrocarpa (Jack) Merr. : see T. macrocarpa 
Ervatamia malaccensis (Hook.f.) King et Gamble : see T. MaJaccensis 
Ercm~amia microphylla (Pita4 Kerr : see T. microphyk 
‘Ervatamia montensis S. Moore : see T. OrientaJis 
Eruatamia obUiuscuJa Mgf. : see T. orientaJJs 
Ervatamia officinaIis Tsiang : T. orientalis? 
Eruatamia orientalis (R.Br.) Domin : see T. orientalis 
Eruatamia pandacaqui (Poir.) Pichon : see T. pandacaqui 
Eruatamia peduncuJarJs (Wall.) King et Gamble : see T. peduncularis 
Ervaiamia pofysperma (Merr.) Pichon : see T. polysperma 
Eruatamia pubescens (R.Br.) Domin : see T. orientalis 
Eruatamia sralensis (Pierre ex Pitard) Kerr : see T. sralensis 
Gabunia bmchypoda (K. Schum.) Stapf : see T. eglandulosa 
Gabunia crispiflom (K. Schum.) Stapf : see T. egJanduJosa 
GabunJa domtheae Werh. : see T. crassa 
GabunJa eglandulosa (Stapf) Stapf : see T. eglandulosa 
Gabunia gentilii De Wild. : see T. crassa 
Gabunia gJanduJosa Stapf : see T. gkmduiosu 
GabunJa hallei Boiteau : see T. hallei 
Gabunk Jatifolia Stapf : see T. egJanduJosa 
Go bunia macrocarpu Boiteau : see T. egJanduJosa 
Gabunia odoM&3ima Stapf : see T. crassa 
Hazunta coffeoides (Boj. ex A.DC.) Pichon : see T. coffeoides 
Hazunta costata Mgf. : see T. coffeoides 
Huzunta membmnacea (A.DC.) Pichon Csee T. coffeoides . 

Hazunta membmnacea foma pilifera (A.DC.) Pichon : see T. coffeoides - -- . . 
Hazunta rnodg. -! (Bak.) Pichon : see 7’. cofteoufes 
Hazunta moll:&a var. methuenii subvar. methuenii Mgf. : see T. coffeoides 
Hazunta mod&a var. methuenii subyar. ueh&ina (Pichon) Mgf. 

Hazunta mode&a var. modesta subvar. brevituba Mgf. : see T. coffeoiies 
Huzunta mode& var. modesta subvar. divaricata Mgf. : see T. coffeoideg 
Hazunk modesta var. modesta subvar. modesta Mgf. : see T. coffeoides 
Hazunta mode&a var. modesta subvar. montana Mgf. : see T. coffeoides 
Hazunta siJicoJa Pichon : see T. coffeoides 
Muntafara sessilifolia (Bak.) Pichon : see T. sessilifolia 

. ‘, 

, [giantha cerifetu (Panch. et S&b.) Mgf. : see T, cerifera , 

Pugiantha dkhotomu (Roxb. ex Wall.) Mgf. : see T dichotomu 
Pagiantha macrocarpa (Jack) Mgf. : see T. macrocarpa 
pagiantha sphaerocwpa (Bl.) Mgf. : see T. sphaerocarpa 
pandaca boiteaui Mgf. : see T. mocquerysii, except for herbarium specimen 

kndaca caducifolia Mgf. : see T. calcarea 
Boiteau 2121 which is T. caJJosa 

Pandaca calcarea (Pichon) Mgf. : see T calcarea 
Pandaca callosa (Pichon) Mgf. : see T. callosa 
J.:ndaca debmyi Mgf. : see T. debmyi 
pondaca eusepaJa (Aug.DC.) Mgf. : see T. eusepala 
Pandaca eusepaloides Mgf. : see T. eusepaloides 
Panduca mauritiana (Pair.) Mgf. et Boiteau : see T. mauritiana 
Pandaca minutiflom (Pichon) Mgf. : see T. minutifJora 
Pandaco mocquevsii (Aug.DC.) Mgf. : see T. mocquerysii 
Pandaca ochmscens (Pichon) Mgf. : see T. hum blotii 
Pandaca retusa (Lam.) Mgf. : see T. retusa 
Pandaca speciosa Mgf. : see T.. humblotii 
F ..chiem affinis (Muell.Arg.) Miers : see T. affinis 
Pwhiem hyskix A.DC. : see T. hyskix 
Peschiem Jaetu (Mart.) Miers : see T. Jaeta 
Peschiem Jundii (A.DC.) Mien : see T. Iundii 
Peschiem psychotriifofia (H.B.K.) Miers : see T. psychotriifoJia 
Rejoua anguinea auct. non : see T. nova-guineensis 
Rejoua aumnkca (Gaud.) Gaud. : see T. aurantiaca 
Rejoua nova-guineensis (Scheff.) Mgf. : see T. nova-guineensis 
StenosoJen heterophyllus (Vahl) Mgf. : see T. heterophylla 
T~~~‘wnaemontana acapukensis Miers 
Tavernaemontana accedens Muell.Arg. 
Tabernaemontanu uffinjs Muell.Arg. 
Tabernaemonkna alba Mill. : T. albu if collected on the mainland of South 

America, but l? ci&ifolia (q.v.) if collected in the Antilles or Cuba 
Tabernuemontunu a&flora (Miq.) Pulle 
Tabernuemontana alternifolia L. : see T. divaricata 
Tabemaemontana amblyocarpa Urb. 
Wemaemontana amygdalifolk Jacq. 
fi’wrnaemontana angolensis Stapf : see T. pachysiphon 
‘Fe jernaemontana anguinea Hemsl. : see T. nova-guineensis 
Tabemaemontuna unguktu Mart. ex Muell. Arg. 
Tabcrnaemontana angustifolia Ait. : Amsoniu ungustifofiu Mich. 
~bcrnaemontanu apodu Wr. ex Sauv. 
Tabemaemontanu arborea J.N. Rose ex J.D. Smith 
fibcmaemontanu urcuata Ruin et Pav. 
fibcrnaemon~ana unneniaca Aieces ex R. Iglesias et L. Diatta : see T. apoda 
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fibemaemontana a&lecii Pulle : Macoubeu gUine”sis Aub1’ ?izbernaemontunu eglandnlosa sbpf 
Tubernuemontuna unruntiacu GwL Tuber”uemo”ta”u elasticu Spreng. : Urce& &stica R,-,xb. 
Tubemuemontanu australis hiU& A% Tubemaemontanu eleguns st”pf 

Tuhemaemo”ta”u entarctica Scheff. : see T. pe”tasticta 
Tabernaemontana eusepalu Aug. IX. 

~&wrnuemontafta bovina IAW~ Tubemaemontanu eusepaloides (Mgf.) Leeuwer,&tg 
Tabemaemonturla b”wbymtba StaPf ~~k7mmm~“~ fhictm Willd. ex Roem. et Schult. fibemaemon&na bm&ypOdu K. Schum. : See !I’. e&“du’oa Tuber”aemo”ta”a floribu”da FU. : see T. orte”tol(s 
T&mat-monufla hacteofaris h!tU’k e.X hhleu- ‘a’ I~rbemaemontana fucbsiifolia A. DC. 
Tabemaemontuna bufalina I.mm Tubemaemontanugksndtdosu (!%apq pi&o” 
Tabemuemontunu culcarea Pichon Tabemaemonh~~ &bo~ Blanc0 : Voacunga gjobosu (B/a”oo) Barr.. T&pyJ~mtmtatla cdoSU mm Tuher”uemontunu gmndiflom Jacq., : 
T,bememontdtta cupsicoides I&m- ~temrnadenia grundifZoru (Jwq.) M& 

Tuher”aemo”tu”u huemutosticta auct. “0” : T. sp.? 
Tabemwmontma capuronii hwdm Tabet-naemontana barmandiana Pierre ox pibrd 
~‘&m~mo~tana cutbutinensis A IX Tabemaemontana beteropbyffa V&l s 
T&maemonta?fa cerifwa Panch & Seb- Tubemaemontanu beyneunu wall. 
T&r”aemo”ta”a chartacea Pichon : See r wkndufoM T~be~aemontana bibs&mu Mu&. A%. 

1 
T&mut-mmta?la cbippii (StaPf) Pidmt~ T. citrifofia if collected in the Antilles Or T..~Wmuemontunu birta Ho&. f. 
Tabemaemontana citrifofiu La 1 cuba, but T. &a tq.v.) if collected h ck~h3~ Ameri Tuber”aemcJ”tu”u hokstii K. Schum. : see T. puchystpho” : 

Tubemaemontanu bumblotii (Bail].) pi&o” Tuhemuemo”tu”o coffeoefolia Bojer : See T. coffeoides Tubernaemontunu bystrix &ud, 
Tubemuentontuna coffeoides B4. eX A IX Tuber”uemo”tana juou”icu Miq. : see T. sphaerocurpu 
~~~~~a~~cmt#?l~ cO?tCOd~ SbPf Tubernuemo”tu”u johnstonii (Stapf) Pichon : see l-S staPfia”a Tabemaemo”ta”a co~~“aria (Jacq.) Willcl. : gee T. di~ricata 

Tabemae~cmhWUI ~offwma Pierre t?X stapf : see T. crass . 
T&-m~emontutSa corymbosa Rch* tx wall- Tubernaemontana killipii woods. 
~&muwnon~?#a crassa &h. ~uh%uemonta nu lueta M&. 
Tabemuernontunu crassifobu Pi&o” x!~Jemwmo”t~“O lueuis Vell. : Geissospermnm 1uesJe (voii.) Miers 
T&rmaemmtana crispa Itch- ex NW* Tuber”aemo”tuna lutifoliu (Stapf) Pi&on : see T. eg/andulosa Tuber”uemO”tu”u crispiflom K. &hum. : see Ts eda”dubw Tuber”uemO”hZ”U hrifohu Blanc0 “o” I,. : see T, pa”&caqui 
Tubemuemontuna cumingianu A IX- Tubemaemontuna longijlora &&ha 
Tabemaemo”ta”a cum&“sii auct. non : see T. Pacb’sipho”. TabernaemO”tu”u iongifoha Benth. : see T. siphi/itica Tab~rnaemont~n~ ,qlin&ucea Wall. cat. : RutnroJfm se?enctnu-(L~) Gbemaemontana longipes Do”“. sm. 

Tubemuemontuna luensis Pierre ex pitad 
Tubemuemontuna cylindrocuqu (King et, (Amble) Merr. Tube~aemontanu htndii A.IX. 
Taber”uemo”tanu cymosu Jaw rabemaemontuna macrocalyx Mu& Atg. 
T&emaemontana dummur oetu” a@- IICNI : T V* TC~emuemontunu macrocurpu Jack 
Tubemuemontunu debruyi @%f.) LeeUWenbW Tubernoemo”tu”u mucwhyllu Poir. : Maco&bea pig”e”sis, Poit. Tubemuemontanu dicbotomu IIoh eX wall* Tuber”oer”o”tu”u mucrophyllu Mudl. Arg. : sex T. r@i& 
Tubemuemontunu dinbensis Pitarcl T”bemuemontuna maluccensis Hook. f. 
Tubemuemontunu disticba A IX Tabe~uemo”tanu markgrujia”a Ma&r. 
T&emaemo#tan(g di~&t~ (L.) R-Br. ex Roem- et schult* stemmudeniu dOwell-smitbii Taber”aemO”tu”u murtensii hyr. : see T. u/b= 
Tuber”uemo”ta”o donnell-smithii Rose : 

( J.N. Rose ex Don”. Sm.1 Wood Tabe~aemontana mauritiunu pair. 
Taber”uemo”tunu membmnuceu A. DC. : see y-. cOffeOides 

7+abernaemo”cana ,y&inda Vell. “0” AuIA : see T ‘Ystfk ra’e~~~~Ontana micropb@ pitard 
” ~~uemontuna minutifloru pi&o” 



abemaemontana mocquerysii Aug. DC. 
‘abemaemontana modesta Bak. : see T. coffeoides 
tibemaemontana mucronata Merr. 
kbemaemon~ana muricuta Link. ex Roem. et Schult. 
‘abernaemontana nereifolia Vahl : see T. amygdalifolia 
‘abemaemontanu nomnhiana Boj. ex A. DC. : see 7’. retusa 
rabemaemontana nova-guineensis Scheff. 
Yabemaemontana obIongifoIia A. DC. : see 2’. disticha.. 
fabemaemontana ochmscens Pichon : see T. humbIotu 
rabemaemontana oliuacea Muell. Arg. 
rabemaemontana oppositifoIia (Spreng.) Urb. : see T. citrifolia 
Tabernuemontuna otientalis R. Br. 
Jabem&?mon~ana ouulis Miq. 
Tubernaemontana pucbysipbon Stapf 
Tabe~aemontana’pacifica seem. 
Tabemaemontana paisavelensis Loes. 
?‘abernaemon~ana pandacaqui Pair. 
Tabernuemontana paruiflom Heyne ex Wall. : Hun&u zeyJanica (Retz.) 

Tabemaemontana pedunculatis Wall. 
Tabemaemontana ptidulijlom K. Schum. .,g. 
Tubemuemontana pentasticta Scheff. . .$ 
Tabemaemontana persicariifolia Jacq. 

..I; 

Tabernaemontana poeppigii Muell. Arg. : see T. sananho 
3 

Tabernaemon~ana polysperma Merr. 
>: 3 

Tubernaemon~ana psorocarpa (Pierre ex Stapf) Pichon 
.f$ 

Tabernaemontana pycbotriifoiia H.B.K. 
‘$I 

Tabernaemontana pubescens R. Br. : kee T. orientalis 
j 

Tabernaemontana tjuadmngularis auct. non : Rbigospira quadrangularis .F; (Muell Arg ) Miers (?)$ . . 

Tubemaemon~ana retusa (Lam.) Pichon 
f$, 

Tabe?naemon~ana riedelii Muell. Arg. 
Tubernaemontanu rigida (Miers) Leeuwenberg 
Tabemaemontana rimulosa Woods 
Tabemaemontanu rubro-striolatu Mart. ex Muell. Arg. 
Tabemaemon~ana rupicola Benth. 
I’abernaemontana saIici@lia Wall, : HuMeria seylanica (Ret%) Gardn. exThw.3,’ 
Tabemaemontana salzmannii A. DC. 

!if:, 

Tdbemaemontanu sunanbo Ruin et Pav. e 7; 

Tabernaemontana semperflorens Perr. : see T. pandacaqui, (according to 
q; 

Quisumbing, 1950$; 

Tabernaemontana sessilifolia Bak. 
4,: >F 

Tabernaemontana sipbilitica (L.f.) Leeuwenberg 
%... 

Tabemaemontana spbaerocarpa Bl. 
‘I 4 t 

~.~&ernaemon~ana squamosa Smith ex Spreng. 
7’abemaemontana srulensis Pierre ex Pitard. 
Tabemaemon~anu stapfiana Britten 
Tabemaemontana steli&a Pi&on 
Tabernaemontana stenosipbon Stapf 
Tabemaemontana subglobosa Merr. 
Tabemaemon~ana telfairiana Wall. : see T. mauritiana 
Zkbemaemontana tetrastachya H.B.K. : see T. siphilitica 
2’.bemrzemontana thonneri Th. Dur. et De Wild. ex Stapf : see T. crmsa 
7 ,; bemaemontana undulata Vahl 
Tabernaemontana usambarensis K. Schum. : see T. ventricosa 
Tabernaemontana Milis At-n. : Lacmellea t&is (Am.) Mgf. 
Tabemaemontana ventricosa Hochst. ex A. DC. 
Tabemaemontana wallicbkna Steud. 
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American genera of Echitoidea?;i 

. . Biogenesis and classification of the indole alkaloids occting in the genus 
ihbemaemontana 

3.1. Biogenesk 

Schemes 1 a-d set out plausible biogenetic pqthways leading to the dif- 
ferent groups of alkaloids so far found in Z’abernaemontana species the 
carbon skeleton for each group being illustrated by an appropriite 
example. Presumed intetmediati which have not so far been isolahd from 
1 emben of the genus are enclosed in square brackets. interrelationships for 
which there is insufficient evidence are shown as dashed lines. Although no 
results of biogenetic research on Ta~ernaemon~una species have so far been 
published, it seems unlikely that the biosynthesis of the indole alkaloids 
in these plants will differ from the general picture presented in the schemes 
Literature references are given in Table 2, where more detailed information* 
on the biogenesis of the individual subgroups can be found. 
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.2. Classification 

The biogenetic schemes l a-d also serve as a basis for the classification of 
he alkaloids occurring in Tabernaemontuna. As set out in Table 1, it is 
imi1ar to the one proposed by Kisakiirek and Hesse [406], but with minor 
,hangG. These author divided the indole alkaloids into eight classes, ac- 
:ordlng to the structural characteristics of their skeletons: (1) vincosan 
D type): (2) corynanthean (C type); (3) vallesiachotaman (V type); (4) 
,trychrmn (S type); (6) aspidospermatan (A type); (6) plumeran (P type); i 
7) ebuman (E type); (8) ibogan (I type). Dimeric alkaloids were counted ‘, 

iwice (each monomeric part once), while unusual alkaloids like campto- ,: 
Lh&ne and ellipticine were ignored. 

In the present paper the alkaloids are arranged in 11 main groups: the 8 . 

just listed, together with: (9) the new tacaman group (T type); (10) other 
indole and non-indole alkaloids (M type); (11) his-indole alkaloids (B type) : 
(see Table 1). While the necessity for a class of miscellaneous alkaloids, to 
accommodate those whose biogenesis is still obscure, speaks for itself, the 
incorporation of the his-indole alkaloids in a separate class is less obvious. ’ 
This latter class is subditided to show the various combinations of monometu, 
a procedure which is more informative since the chemotaxonomic significance 
of the occunence of the various types of bis-indole bases is not then lost. Oft ,,~ 
the 11 main classes set out in Table 1, no member of the vincosan type and .;;2; 
only a few representatives of the strychnan, ebuman, vallesiachotaman and I,$; 

tacaman types have so far been isolated from Tabernaemontana species. I;>; 

%J 
.c 

TABLE 1 

CLASSIFICATXON OF THE INDOLE ALKALOIDS OCCURRING IN 
TABERNAEMONTANA SPECIES 

ClaJJ (abbreviation) StructuraI characteristiCda . 
~~~~~~ 

1. vlnco6an 
2. Corynanthean 

(D) C(2)-C(3)-C(14) unit, no N(4)-C(l7) or N(4)C(21) bond $ 
(C) C(2)-C(3)-C(l4) unit, N(4)-C(21) bond ’ 

3. Vallesiachotaman (V) C(2)-C(3)-C(14) unit, N(4)-C(l7) bond 
g$ 

4. Strychnan (S) C(2)-C(l6)-C(l5) unit, C(3)-C(7) bond 
.;;&j 

5. Aspidospermatan (A) C(2)-C(l6)-C(15) unit, no C(3)-C(7) bond 
‘Y?z -.%* 

6. numeran (P) C(2)-C(l6)-C(I7)-C(20) unit :$. 
7. Ebuman (E) N(l)-C(l6)-C(l7)-C(20) unit 

.,a:. 

.$-’ 

8. Ibogan (I) C(2)-C(l6)-C(l7)-C(l4) unitb 
.I?$ 

9. Tasman (T) N(l)-C(l6)C(l7)-C(l4) unit 
,+ 
? 

10. bfiSce~laneou8 W - c :; 
11. Bis-indole (B) Two indole dkaIoids attached to each other :. 

. 8’I%roughout this paper the generally accepted “biogenettc ” numbering system proposed; 

by Le Men and Taylor [ 176 ] is used. 
‘The alkaloid craJ.Janine forms an exception with itsC(l6)-C(l7)-C(14) unit. 

.:. 
‘. 

qj se classes are therefore not subdivided hete. As shown in ‘fable 2 the 
other chsstx are subdivided into two or more groups, the gubdivisjoi being 
designed e,slxcially for the alkaloids occurring in Tabernaemontana species 
and estabhshed on the basis of the variations in carbon skeleton within the 
main class. A higher subdivision number usually corresponds with a bio- 
genetically more evolved structure, although this does not always mean a 
chemically more COmpteX one, cf. for example, the groups 11 and 16. 

TABLE 2 

SU~.DIVISION OF THE MAIN CLASSES OF INDOLE ALKALOIDS 

Subdivision Reference6 
- 

vinco~~~r~ (II) 271,410 

C0tyumlhefm (C) 
Cl : GeissoJchizine group 
C2: Ajmalicine group 
C3: Yohimbine group 
C4: Akuammidine group 
~6: Vobasine group 
C6: Ajmaline group 
C7: Akuammiline group 
(23: Ervatamine group 
C9: Ervitsine group 
ClO: Pleiocarpamine group 

valleJiocllofontan (V) 
VI : Valleaiachotamine group 

3fryhlan (S) 
61: : kkuammicine group 

AJpidoJpermafan (A) 
Al : Stemmadenine group 
Ag: Apparicine group 
A3: Condyloapine group 

hmeran (P) 
PI: Voaphylline group 
P3: ‘I’abersonine group 

Jh IOII (E) 
El: Vincamine group 

km (11 
Il: Comnaridine group 
12: PJeudoindoxyl 

oxindole I 
fww 

l3:a eavamine group 
f4 : Pandoline gro&p 

271,410 
271,410 
271 
271 
271 
271 
271 
271,327 
327 
271 

410 

271,386 

271, 318 
319,401 
271,386 

271 
271,318 

271,318 

271, 318 

243 

271, 303, 318 
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TABLE 2 (continued) 

Subdfvieion Refemnces 

16 : Pandbm 2roup 
16: Xbophyllidine group 

303 
403,426 

nmwr~un (T) 
Tl: Taumine group 367,434 

hfbcelfuneou8 (M) 
Ml :Secodine’voup 
f4i2 : Ellipticine group 
M3: Ctimptothecine group 
M4 : Antz”a”e pup 
M5 : Non-indole group 

271,318,319 
319,393 
399 
386 

Bia-indole (El) 
Bl: c-c gmup 
B2: C-1 etoup 
B3 : P-P group 
B4 : P-1 ?Foup 
B6 : x-1 grvup 
B6: 1-M fioup 
B? : M-M 2roup 

,. B8: P-M *oup 

‘Alkaloids OE tlh group am arranged aepmtely because they ue4Memnediate betweer 
the 4, P and I cl&nea 

s 3.3. StereochemiShY 

After elucidation of the basic structure of an indole alkaloid, the stereo 
chemistry stiI1 has to be determined. In this section, some of the stere@ 
chemical problems concerning the most common groups of indole alkalok 
occurring in Tabernuemontana species, i.e. the corynanthe and ibyga ty.pe 
are pointed out and the methods are indicated by which the confwatlor - - 
of I.&tic&r carbon atoms may be determined. 

Cotymtthe (C) wpe (especially groups C4 and C5): AIkeids of group 
C4 and C5 the akuammidine and vobasine groups, reapectweIy, have th 
following &mmetric centers: G3i.G5, Gl5, C-16 and C-19. In the 19,Z 
dihydroderivatives this last center is at C-20 instead. 

.!iogenetic considerations indicate that C-15 is the samd in all indole 
alkaloids containing an unrearranged monoterpenoid unit, i.e. that H-15 
always has the same (a) configuration [405). In alkaloids of groups C4 and 
~5, in oiler to allow formation of the C(5)-C(l6).C(15) bridge H-3 also 
.dways has to have the a-confiiation. In bases of the Cl (geissoschizine), 
C2 (ajmalicine) and C3 (yohimbine) groups, H-3 can have either the a- or 
p-configuration, distinguishable by the presence or absence of Bohlmann 
bands in the HZ spectrum [109,208], by the ORD/CD curves 1208,238], and 
by the ‘H- [208,406] and *‘G (3241 NMR spectra. In bases of the C4 and 
C5 ::roups the steriochemistry at C-16 can be deduced from the ‘H-NMR 
spectrum [148], through the shift in the signal for the COOCHa function, 
snd in alkaloids belonging to the C5 group also from the “C-NMR spectrum 
[307]. If there is a CHgOH group present in an alkaloid of group C4, the 16- 
epimers can be differentiated by means of the mass spectrum, i.e. poly- 
aeuridine, which is 16-ep&akuammidine, has an intense M+- - 18 (M’* - 
HSO) peak while akuammidine does not [141,273]. The configuration at 
C-19 can be deduced from the ‘H- [166) and ‘%- 13451 NMR spectra; in 
the former case, NOE experiments may be applied [26’7]. For 19,20-dihydro 
car jounds, such as dregamine and tabemaemontanine, the stereochemistry 
at C-20 can be established by chemical reactions [295], including con- 
version to the stereochtzmically known ervatamine [260 J , and from the ‘H- 
[30&l and ‘%- [307,308] NMR spectra. ’ 

Zboga (Zl type: Alkaloids of group 11 possess the folIowing asymmetric 
centem: C-14, C-16, C-20 and C-21, and also C-19 when, as in heyneanine, a 
19-hydroxyl function is present. 

CORONARIDINE 

The relative stereochemistry at C-14, C-16 and C-21 is always the same 
because of the existence of the C(l4)-C(3)-N(4) bridge. Only the absolute 
configuration can change. Detexmination of the absolute configuration of 
&e ;3oga aIkaloids was a problem for many years and was finally solved by 
CD &udies [ 247]. Most of the iboga type alkaloids belong to the coronaridine 
series and only a few to the enantiomeric catharanthine series. Regrettably 
Wen in some recent publications incorrect structures have been shown, This 
hss resulted in confusion, for, especiaIly when an iboga alkaloid is part of a 
bi-indole alkaIoid, changes in the physical properties and spectral data are 
not just limited to the [a J ,, and ORD and CD data, as in the case of the 
Qonomeric iboga alkaloids (diastereoisomers as opposed to enantiomers). 
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$or the correct identification of an iboga alkaloid ORD and CD are to be 
Jreferred over [a]n data, the sigo of which can change because of changes 
n solvent, temperature, etc. The C-20 stereochemistry can be determined 
‘ram a study of the ‘3C-NMR spectrum [ 3251, while that at C-19 can be 
derived from the ‘H- 13041 and “C- [325] NMR spectra. 

t. Alkaloidal constituents of the genus ?i&er?ruemo?Wn~ 

4.1. Alphabetical list of the alkaloids 

Table 3 lists the alkaloids so far isolated from ‘Z’abernaernontana 
in alphabetical order, together with some of their synonyms. Over 
the nomenclature of some groups of indole alkaloids has become very c 
plex and unsystematic. Often, alkaloids with the same basic skeleton 
been given quite unrelated names, as the following examples show: 
midine and polyneuridine in group C4; dregamine, tabemaemontan 
vobasine in group C5; coronaridine, heyneanine and voacangine in group 
For reasons of clarity it would we preferable to have one name for the 
structure and to use the usual prefixes such as methoxy, dihydro, epi, 
nmn~ng the derivatives, but revision of the nomenclature is outside the 
of this article and the alkaloids are arranged under their usual names. 

TABLE 3 

ALPHABE’P’CAL LIST OF THE ALKALOIDS KNOWN TO OCCUR IN 
TABERNAEMONTANA SPECIE3 

Alkaloid name 

Accedhe 
Accedine, N,-demethyl-16-epi- 
Acced’nine 
Accedin’aine 
Affin’ne 
Affinine, N,-methyl-16-epi- 
Affinisine 
Akuammlcine 
Akuammidine 
Akuammiline 
Albif’orenine, see: Coronmidine, 16-hydroxy 
A’stoninq tetrahydro- 
Anguat’ne 
Apod’ne 
Apodine, deaoxo- 
Apodinine 
Apparicine 

q-1 
C5-2 
Bl-1 
Bl’-2 
c5-3 
c5-4 
c4-1 
Sl-1 
c4-1 
c7*1 

C2-4 
M4-1 
P2-1 
P2-2 
P2-3 
A2-1 

TF. .i,E 3 (continued) 

A’kaioid name 

, 

Class, group and 
individual no, 

Aspidospermine, (t )-demethyl- 
Benafousine 
Camptothecine . 

Camptothecine, 9-methoxy- 
Capuronidine 
CaIwonidine, 14,15-anhydro- 
Cap .;,onidine, 14,15-anhydro-1,2-dihydro- 
Capuronine 
(26R)Capuvosidine 
(26R)Capuvoaidine, 1,2-dihydro- 
(26S)-Capuvotidine, 1,2d’hydro 
Capuvosine 
Capuvosine, dehydroxy- 
Capuvosine, N,,-demethyl- 
(+)(29R)-Cleavamine, 15,20-dfhydro- 
(-)-(20s)Cleavamine, 15,20-dihydro- 
(t)-“qndylocarpine 
(20 Condy’ocarpine, 19,20-dihydro-, see: (+ )-Tubotaiwine 
Cenriylocarpine N.-oxide 
Conoduramine 
Conoduramine, 19,20’sepoxy- 
Conodurine 
Conodurine, 3-oxo- 
Cenodurine, 342’.oxopropyl) . 
Conof’orine, see: Voaphylline 
Cenepharyngine 
Cenopharyngine, 19shydroxy- 
Cw~~karyngine hydroxyindolenine 
Car, pharyngine, 3*x0- 
Cenopharyngine paeudoindoxyl 
Quonaridine 
Cerunaridine, 3-ethoxy- 
Ceronaridine, 3-hydroxy- 
hronaridine, lo-hydroxy- 
Cemnaridine, ll-hydroxy- 
Comnaridine, 16-hydroxy- 
Cemnaridine, (3S)3$+hydroxyethyl) 
amnaridine hydroxyindolenine 
cerc.aridine hydroxyindolenine, 3-0x0- 
Cer ,aridine, 5-hydroxy-6-oxo- 
hmnaridine, 6-hydroxy-3-oxo- 
bmnaridine, (6R)-3,6-oxido- 
co mnaridine, ~QXO- 
t!rJrenaridine, 5*x0- 
CrJmnaridine, 6+x0- 
6erunatidine. 3-(2’-oxopropyi) 
~mnaridine pseudoindoxyl 
‘**‘2’-iGs(Coronaridinyi, 11.hydroxy-) 

P2-4 
B6-1 
M3-1 
M3-2 
14-4 
14-5 
14-6 
13-l 
B2.1 
B2-2 
B2-37 
B2-3 
B2-4 
B2e5 
‘3-2 
13-3 
A3-1’ 

A3-2 
B2.7 
B2-8 
BZ-9 
B2-10 
B2-11 

11-l 
II-2 
Il.4 
11-3 
12-l 
Il.5 
11-6 
11-7 
11-8 
11.48 
Il.9 
Il.52 
II-17 
11-16 
Il.10 
11-14 
Il.16 
11-11 
‘l-12 
II-13 
II-15 
12-2 
B51 



-nine 
CyiiadrocuPidIne 
CyIjndrocupidine, 1Zdemethoxy 
Cylindrocarpidine, homo- 
Cylindrocarpidine, S-oxo- 
Dregxmine 
~lsndine, see: Coronarhli~~, (6R)3,6*xido- 
BgIsndine, lO-methoxy-, eee: Voeangine, (6R)-3,6*xido- 
BgIxnduioeine, eee: Coroddine, 6-hydroxy-SQXO- 
Eiiiptkine, 3,14dihydro- 
Brvxfoiene 
Emfoiene, 19’.hydroxy- 
Emfolidine 
-foIidine, (19’R)-19’-hydroxy 
BmfoIidine, S+pi- 
Brvafolidine, (19’S)l9’-hydroxy-3-epi- 
Em8foline 
-foIIne, 19’-hydroxy 
-8hanine A . 
Emhanine B 
Eruhanine C 
Brextamine 
Ervatqine, 19,2Odeh$dm- 
Brv8tamine. 2O*pi- 
BrvItdne 
Gabunamine 
Gabunine 
GeIeeoechizine 
Gdwoechiaol 
GeIemoechixoi, 1041ydroxy 
Hsxuntine 
Huuntinine 
Hecubine, see: Voxphyllioe, N,-methyl 
(+ )-Heyneanine 
(-)+ieynedoe 
(-)-Hey neanine, 19-epi- 
He-nine, lO-hydroxy- 
H,eynunine, Il-hydroxy . r,. . 
(L)-Heyneaoine, 3-oxo- - .‘gT.: . 

Heyniatine, eee: Voecangine, (19S)-3,19-oxido- 
Ibo&ine 
Ibogeine hydroxyindolenine 
Ibogeine Peuudoindoxyl 
lbogeline 
(+ )-Ibogemine 
( - )-Ihogamine 
Ibogemine, (19R)-19-hydroxy- 

’ Ibogamine pudoindoxyi 

12-8 
P2-6 
P2-6 
P2-7 
P2-8 
c5-5 

M2-1 
B4-1 
B4-2 
B4-7 
B4-9 
B4-6 
B4-10 
B4-3 
B4-4 
B2-33 
B2-34 
B2-36 
(X-1 
C6-2 
Ca-3 
C9-1 
B2-12 
B2-I 3 
Cl-l 
Cl-2 
Cl-4 
P2.9 
P2-10 

11-19 
11-20 
Il.21 
11-49 
11-50 

’ 11-22 

11-23 
11-24 
12-3 
11-2s 
X1-26 
X1-27 
11-23 
12-4 

, 

Alkaloid name Class, group and 
individual no. 

Ibogemine pseudoindoxyl, (19R)-19-hydroxy 
mluteine, eee: Ibogaine pseudoindoxyl 
IhophyIlidine 
IhophyUidine, desethyi- 
Ib~.phyllidine, 20-epi- 

. Ibo;>hyIIidine, 19-hydroxy- 
IkoPhyUidine, 16-hydroxy-2O-epi- 
IhoPhyIIidine, (19R)-l9-hydroxy-2O+pi- 
IboPhyUidine, (19Skl9-hydroxy-26+pi- 
IbophyUidine &,-oxide 
Iboxygaine 
Ihoxygaine, lg-epi- 
Iboxygaine hydroxyindolenine 
Iboxygaline, 19+pi- 
I80bonafousine 
Iecquvoeine, dehydroxy- 
Iw, :thuenIne 
Iwreeerpiline 
Iweiteirikine, 16<pi- 
Iwvalieeiachotamine 
Iwvoacangine 
Iwvoacengine, 3-hydroxy- 
Iwvoacangine, 6+ydroxy-3+xo- 
Iwvoecangine, (6R)-3,6-oxido- 
Iwvoecri8tine 
Janetine, .see: Oiivacine, 3,14;4,19-tetrehydro- 
JoN::anine, see: Conopharyngine hydroxyindoienine 
Lot ‘lnericine 
Loctmeridine, 2O*pi- 
Methuenine 
Methuenine, 6-oxo- 
(+ )-Minovincine 
(+ MIinovincine, 3-oxo- 
Mod@.aoine, eee: Apodine, deaoxo- 
Monknine, eee Voacrietine Peeudoindoxyl 
No-amine B 
Olivacine 
olit.,cine, 3,14;4,19-tetrahydro- 
hC?,y&phine 
‘PaIoeine, Odemethyl- 
I’endicine 
I’andine 
Pandoiine 
pendoiine, 20-q+ 
(+I-Pandoiine, 19-hydroxy-20-epi- 
periCeIIine, see: Appuicine 
pericyciivine 
P erivine 

12-s 

16-l 
X6-2 
16-3 
16-4 
16-5 
16-6 
I6-7 
16-8 
11-29 
11-30 
11-31 
11-32 
B6-2 
B2-6 
C8-5 
c2-2 
Cl-3 
Vl-2 
11-36 
11-35 
11-38 
11-40 
Xl-45 

P2-11 
51-2 
C6-4 
C8-6 
P2-12 
P2-13, 

c4-3 
M2-2 
M2-3 
P2-14 
P2-15 
B8-I 
I5-1 
14-7 
14-8 
14-9 

c4-4 
C5-6 



Pleiooarpamine 
Pleioarpunine, 16-epi- 
Polyneuridine 
Polynouridine, O-acetyl- 
Pregn-S+ne, 2Oe-amino-3fiyi fl-Dglucoside 
(t )-Presecamine, 1520; 15’,20’-tetrahydro- 
(t)-(2OR)-Pseudoespidoapermidine 
(-)-(20s)Pseudo-aspidoapermidine 
(t )-(2OS)Paeudo-aspidoapermidine, 1,2-dehydro 
Pseudo-tabersonine 
(t )-(2OR)-Pseudo-vincadifformine 
(t )-(2OR)-Pseudo-vincadifformine, l&19-dihydroxy- 
Quebrachidine 
Reserpiline 
Rupicoline, see: Voacangine pseudoindoxyl 
Secodine, decarbomethoxy-1520; 16,17-tetrahydro- 
Serpentine 
Silicine 
Siiicine, 20-epi- 
Silicine, 6*x0- 
Silicine, 6*x0-1 6+pi- 
(t )-Stemmadenine 
Tabemaeleganthre A 
Tabemaelegantine A, (19R)-19.hydroxy- 
Tabemaeiegantine B 
Tabemaelegantine C 
Tabernaelegantine D 
Tabemaelegantinine A 
Tabemaelegantinine B 
Tabernaelegantinine C 
Tabernaelegantinine D 
Tabernamine 
Taberuamine, 19’,20’-dihydro- 
Tebermsemontene cumminsii alkaloid, see: 

Secodine, decarbomethoxy-1520; 16,l,I-tetrahydro- 
Tabemanthine 
Tabemaemontanine 
Tabernulosine 
Tabemulosine, 12-demethoxy- 
Tabemoschizine, see: Apparicine 
Taberpxychine, see: Vobasindiol, anhydro- 
Taberaonine 
Taberaonine, lo-hydroxy-ll-methoxy- 
Taberaonine, 3-0x0- 
Tacamine 
Tetraphyllicine 
Tetraphyllicine monomethoxybenzoate 
Tetraphyllicine dimethoxybenzoate 

TABLE 3 (confinued) 

Alkaloid name 

ClO-1 
ClO-2 
c4-6 
C4-6 
M5-1 
B7-1 
14-l 
14-Z 
14-3 
14-10 
14-11 
14-l 2 
C6-1 
c2-1 

Ml-l 
C2-3 
C8-7 
C8-8 
ca-9 
cl&10 
Al-l 
B2-14 
B2-36 
B2-16 
B2-16 
B2-17 
B2-18 
B2-19 
B2-20 
B2-21 
B2-22 
B2*32 

11-33 
cs-7 
C7-2 
c7-3 

P2-16 
P2-17 
P2-18 
Tl-1 
C6.2 
C6-3 
C6-4 

TliBLE 3 (c0nfinued) 

, 41 

Alkaloid name Class, group and 
individual “0. 

Tetraphyiiicine trimethoxybenzoate 
Tetrastachyne 
Tetrastachynine 
Tomboxine, see: hiormacu6ine B 
( > )-Tubotaiwine 
‘J ..:botaiwine N,oxide 
Vallesamine 
Vallesamine, O-acetyl- 
Vallesiachotamine 
Vincadiffine 
(t)-Vincadifformine 
(-)-Vincadifformine 
Vincadifformine, 14,15-dihydroxy- 
Vincadifformine, 12-hydroxy- 
(t )-Vincamine 
( >-Vincamine 
( ;.Vincamine, apo- 
(t )-Vincamine, 14,16-dehydro-16~epi- 
(t )-Vincamine, 14,15-dehydro-12-methoxy- 
(t )-Vincamine, 16-epi- 
(-)-Vincamine, 16-epi- 
(t )-Vincamine, 21-epi- 
(-)-Vincamine, 21-epi- 
Viicanidine 
Voacamidine 
Voacamine 
V,:scamine, 16decarbomethoxy 
v.jacamine, 16-decarbomethoxy-19’,2O’-dihyaro- 
Voacamine, 16&carbomethoxy~l9’,2O’dihydro-20’-epi- 
Voacamine, N,*demethyl- 
Voacamine N,toxide 
Voacangarine, see: Voacristine 
Voacangine 
V0acangine hydroxyindolenine 
V0acangine, (6R)-3,6-oxido- 
Voacangine, (6R)-3,6-oxide-, N.-oxide 
V0acangine. (19s)3,19-oxido- 
V-aaamgine, 3-0x0- 
1 +acanginei lg-oxo- 
Voacangine pseudoindoxyl 
Voacarpine 
Voachalotine 
Voacorine 
Voacorine, 19-epi- 
Voacriatine 
Voacristine, 197epi- 
Voacristine hydroxyindolenine 
Vc)scristine pseudoindoxyl 

C6-5 . 
B4-5 
B4-6 

A3-3 
A3-4 
A2-2 
A2-3 
Vl-1 
c512 
P2-19 
P2-20 
P2-21 
P2-22 
El-l 
El-2 
El-3 
El-6 
El-9 
El-4 
El-5 
El-6 
El-7 
Sl-3 
B2-23 
B2-24 
B2-25 
B2-26 
B2-27 
B2-20 
B2-29 

11-34 
11-41 
11-51 
H-42 
11-39 
11-37 
H-47 
12-6 
C5-8 
c4-7 
B2-30 
B2-31 
H-43 
Il.44 
II-46 
12.7 



TABLE 3 (continued) 

Nkaloid name 

+ 

Class, group and 
individual no. ‘: 

Voscryptlne, me: Voeungine, lg-oxo- 
VoaIuteine, eee: Voe~@~e peeudoindoxyl 
Voxphylline 
Voaphylline, 1%methoxy 
Voxphylline, N,-methyl- 
Vobaaindi~l, anhydro- 
Vobuine 
vobdnic acid, 16-p& 
Vobtudne 
Yohimbine 

Pl-1 , 
Pl-3 . . 

Pl-2 
cs-9 
cs-10 : 
(Xi-11 : 
B3-1 .< 
c3-1 

4.2. Alkaloid8 in onfer of increasing molecular weight 

In Table 4 the alk8loid8 are liited in order of increa8ing molecular weight. 
When an alkalokl i8 i8olated from a ~bernaem~nWuJ 8pecie8 thi8 will 
facilitate a rapid initial orientation from the ma88 8pectrUm by indicating on 
the basi8 of the mol&lar-ion peak whether an 8lkaloid of the ob8erved 
molecular weight hm been i8olated before and on the ba8i8 of the fragmen- 
tation pattern the group to which the alkaloid could belong. 

TABLE 4 

LIST OF ALKALGIDS OCCURRING IN TABERNAEMOh’TANA SPECIES 
ARRANGED IN ORDER OF INCREASING MOLBCULAR WEIGHT 

bkhcdar formula and alkaloid name Clati#& group am 
individuel no. 

246.1167 

248.1313 

250.1470 

264.1626 

WLW 
Olivxcina 
WW4 
3,14-Dihydro-eilipticine 
WWG 
3,14;4,19-Tetmbydro-otivecine 
WLK 
ADDarkine 

M2-2 

M2-1 

M2-2 

A2-1 

278.1783 dW’4 
14,15-Anhydrocepuronidti 14-s 

260.1939 

282.2096 

(UW4 
14.1%Anhydro-1,2-dibydroeepuronidine 
(+)-(2OS)-1,2-Dehydro-pudompidoq-wnnidine 
(+ )-Ibogernine 
(- )-Ibogunine 
UL% 
(+ )-(2OR)-l&20-Dihydrocleavamine 

14-6 
14-3 
11-26 
11-27 

13-2 

, 

I 
43 

TABLE 4 (continued) 

M0lecdar 

weight 
Molecular formula and alkaloid neme Class, group and 

individual no. 

~.:a.2252 

292.1576 

294.1732 

296.1525 

296.1889 

298.2045 

396.1525 

306.1889 

310.1681 

310.2045 

312.1836 

313.1216 

322.1681 

(-)-(2OS)-15,20-Dihydrocleavamine 
( t )-(2OR)-Pseudoaspidoapermidine 
(-)-(2OS)-Pwudoaspidospermi$ne 
C,.H,.N. 

13-3 
14-l 
14-2 

.- .- - 
Decarbomethoxy-l&20; 16,17+etrehydrowodine 
G.IW+W 
Ervit&i 
WWV 
Isomethuenine 
Methuenine 
Normacuaine B 
‘ZJWJ,~a 
Deeethyl-ibophyllidine 
W+&~ 
Capuronidine 
20-epi-Silicine 
Geisvouchizoi 
(19R)-19-Hydroxy-ibogemine 
Ibogamine pwudoindoxyi 
Silicine 
Voaphylline 
G.&W 
Cepuronine 
%fWV4 
6-Gxomethuenhe 
Vincnnidine 
‘UUW 
Affinisine 
Anhydrovobeeindbl 
Tetraphylliclne 
W-4,WA 
N,-Demethyl-16-epi-eccedine 
6-Gx*l6-episilicine 
6-Gxosilicine 
WLIW 
Ibogaine 
N,-Methylvoaphylline 
Taber&thiine .* . 

WW’J,C4 
lo-Hydroxygeiwschizol 
(19R)-19.Hydroxy-ibogamine paeudoindoxyl 
(X.4 $40 
Angustine 
WWW, 
Akuammicine 
(t )-Condylocarpine 
16-epi-Pleiocarpamine 

Ml-l 

c9-1 

C8-5 
CX-4 
c4-3 

16-Z 

14-4 
C8-8 
Cl-2 
11-28 
12-4 
C8-7 
Pl-1 

13-l 

C8-6 
Sl-3 

c4-1 
cs-9 
C6-2 

C5-2 
C8-10 
C8-9 

11-23 
Pl-2 
11-33 

Cl-4 
12-5 

h44-1 

Sl-1 
A3-1 
ClO-2 



324.1858 

328.1994 

338.18SS 

338.1830 

338.1994 

340.1787 

340.2151 

342.1943 

348,lllO 

348.1474 

350.1630 

Perkycllvine 
Pleiocarpamina 
C,.W%‘A 
Accedine 
Affinine 
20.epi-Ibophyllidine 
Ibophyhidine 
(t )-Tubotalwine 
GJLK~, 
19-epi-Ihoxygaine 
Ibogaine hydroxyhrdolenine 
Ib0gaine pseudoindoxyi 
Iboxygaine 
12Methoxyvoaphyiiine 
G AJV’~ 
(t )-Apovincamine 
( t )-I%eudotabersonine 
Tabersonine 
‘X%,M’, 
C0ndyiocarpine N.-oxide 
16+pi-Vbbasink acid 
Perivine 
G&&C4 
Coronaridine 
N ,-Methyl-l Qepi-affinine 
(t )-(2OR)-Pmudovincadifformine 
(t )-Vincadifformine 
(-)-Vincadifformine 
WLW’, 
20-epf-Lochneridine 
16Hydroxy-2O-epi-ib0phyUidine 
(19R).lQ-Hydroxy-20-epi-ibophyllidine 
(19s)lQ-Hydroxy-20-epi-ibophyllidine 
19-Hydroxy-ibophyiiidine 
Ibophyllidine N.-oxide 
Tubotaiwine N.-oxide 
Vallesamine 
WW’J,~> 
(+ )-Demethylaspidospermine 
Ibogaline l 

W-4J%Q 

Iboxygaine hydroxyindr.lenine 
WV’J,Q 
Camptothecine 
C, ,W’W, 
Serpentine 
G,%W4 

TAilLE 4 (continued) 
.- 

!~ole!cul8r Moiecuiar formula and alkaloid name 
weight 

Claq group and 
Individual no. . . 

c4.4 
ClO-1 

c5-1 
m-3 
16-3 
18-l 
A3-3 

n-30 
11-24 
12-3 
11-29 
Pl-3 

El-3 
s4-10 
P2-18 

A3-2 
c5-11 
C5e6 

Il.5 
c5-4 
14-11 
P2-19 
P2-20 

Sl-2 
16-5 
18-6 
18-7 
16-4 
16-8 
A3-4 
A2-2 

P2-14 
11-25 

n-31 

M3-1 

C2-3 

, 

Tt, tlLE 4 (continued) 

Holecular 
weight 

Moiecuiar formula and alkaloid name Class, group an 
individual “0. 

362.1767 

354.1943 

InovaUesinchotamine 
3-Oxotaben0nine 
Vallesiachotamine 
~,JL~,fA 
Akuammidine 
(t )14,15Dehydro-16-epi-vinam 
19,20-Dehydro-ervatamine 
Desoxo-8podine 
Geissoschizine 
Lochnerkiue 
(t )-Minovincine 
(8R)-3,6-Oxidocoronaridine 
3-Oxocoronaridine 
S-Oxocoronaridine 
8-Oxocoronaridine 
Pachysiphiie 
Pandine : 
Polyneuridine 
Quebmchidine 
Tetrahydro-alstonine 
Vobasine 
WWJ,~, 

Vl-2 
P2-16 
Vl-1 

nine 
c4-1 
El-8 
m-2 
Pz!-2 
Cl-l 
P2-11 
I%-12 
II-16 
11-11 
11-12 
11-l 3 
P2.14 
15-l 
c4-5 
(X-1 
C2-4 
cfl-10 

Coronaridine h~droxyindolenine 11-17 
Coronaridine pseudoindoxyl 12-2 
Dregamine c5-5 
(-)-lg-epi-Heynoanioe II-21 
20.epi-Ervatamine C$-3 
16epi-Iso6itsirikine Cl-3 
20-epi-Pandoline 14-8 
(t )-18+p&Vincamine El-4 
(-)-18-epi-Vincamine El-5 
(+ )21-epi-Vincamine El-8 
(-).2l-epi-Vincamine El-7 
Ervatamine CS-1 
( t )-Heyneanine 11-19 
(-)-Heyneanine 11-20 
3-Hydroxycoronaridine 11-7 
lO*Hydroxycoronaridine 11-a 
1 l-Hydroxycoronaridine .Il-48 
18.Hydroxycoronaridine 11-9 
12.Hydroxyvincadifforrnine P2-22 
Pandoiine 14.7 
(t )-Stemmadenine Al-l 
Tabernaemontanine c5-7 
Tacamine Tl-1 
(t )-Vincamine El-1 
(- )-Vincamine El-2 



Sb4.2307 

366.2100 

300.1679 

300.194s 

368.1736 

368.2100 

370.1892 

378.1216 

362.1628 

362.1892 

382.2266 

364.2049 

YohImbine 
WWV’, 
O-Demethylpalodne 
WWWs 
19-epkIboxyg8line 
WW’4Ch 
ApOdih 
(+)+Oxominovincine 
WWV’~ 
voach~tine 
G,%Wh 
12-Demethoxytibernulo~ne 
5.Hydroxy-&oxocoronarid~e 
6-Hydroxy-Soxocoronuidine 
3-Oxocoronuidine hydroxyindolenine 
(---h$ey ntinbe 

WWV’s 
l2-~methoxycy11ndm=pidine 
1Kwoaungine 
VO8CW~O 
WLW. 
(t )-(2OR)-lflJ9-Dihydroxy-pseudovina 
14.1 S-Dihydroxyvlncadifformine 
it l-19.Hydroxy-2O-epf-pandoline 
~O~IIydroxyheyneanine 
ll-Hydroxyheyneanke 
WW’W, 
9Wtboxycamptothecine 
~~JWV’s 
Apodhhe 
WWW’. 
O-Acetylnlleaunine 
14J6-Dehydro-12-methoxyvin~am1ne 
Hazuntine 
10.Hydroxy-1 I-methoxytabewnine 
Lochnerkine 
(6R~3,~Oxld~i~~oac~~.~e 
(6R)-3,&Oxidovoacangine 
(19s)-3,19-Oxidovoacangine 
3-Oxovoacangine 
19-Oxovo8cangiue 
Vinadiffine 
WW’W~ 
3-Ethoxycoronaridine 
(33)-3-(@-Hydroxyethyll-coronaridine 
WLWA 

P2-15 

X1-32 

P2-1 
P2-13 

u-7 

c7-3 
11-10 
Il.14 
11-16 
Xl-22 
cs-8 

P%6 
U-36 
U-34 

14-12 
P2-21 
14-9 
11-49 
11-50 

M3-2 

I%3 

A2-2 
El-9 
P2-9 
P2-l6 
P2-11 
11-40 
11-51 
11-39 
11-37 
11-47 
cs-12 

11-6 
11-52 

! 4 

Class, group anI1 
individual no, 

19epi-Voacristine 
3.Hydroxy-kovoacangine 
lsovoacristine 
Voacangine hydroxyindolenine 
Voacwrgine pseudoindoxyl 
Voacrktine 
WWJ,~. 
O-Acetylpolyneuridine 
Akuakiline 
WLt’4~s 
3-(2’-Oxopropyl)-coronuid1ne 
‘&WW, 
6-Hydroxy-3*x0-isovoaangine 
(6R)-3,6-Oxidovoacangine N.-oxide 
Tabernulosine 
WWW. 
Conopharyngine . 
Cylindrocarpidine 
W4.W4- 
Vowristine hydroxyindoknine 
Vow&tine mudohrdoxyl 
WLWA 
Hazuntinlue 
Iroreaerpiline 
3-Oxoconophuyngine 
5.Oxocylindrocupidine 
Reserpiline 
WWW. 
Homocylindrocupidine 
WWW’, 
Conopharyngine hydroxyindolenine 
Conophuyngine paeudolndoxyl 
Cramanine 
19-Hydroxyconopheryngine 
WLW4 
Tetraphyllicine monolnethoxybenxoate 
WLW4 
Tetraphyllkine dlmethoxybenxoate 
WUW 
2Oa-Aminopregn-5-en-3,+yl P-D-glucoaide 
WLI’W4 
Tetraphyllkine trimethoxybenzoate 
WLWA 
Bonafousine 
Imbonafoudne 
WLW~, 
(2OR)Capuvoaidine 

11-44 
11-35 
11-45 
11-41 
12-6 
11-43 

c4v5 
C7-1 

II-15 

11-36 
11-32 
C7-2 

11-l 
P2-5 

11~46 
12-7 

P2-9 
c2-2 
11-3 
P2-6 
c2-1 

P2-7 

11-4 
12-l 
X2-8 
11-2 

C6-3 

C6-4 

MS-1 

C6-5 

B6-1 
B6-2 

B2-I 
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TM&l3 4 (continued) 

Molecular fdo)ecular formula and alkaloid name 
(%ss, group and $ 
individual no. li! 

618.8B34 

020.3720 

828.3413 

634.3663 

644.3362 

644.3726 

646.3883 

648.40 38 

660.3811 

660.3676 

662.3468 

814.3832 

678.3417 

680.4892 

i90.3781 

104.3938 

Taberrurnine 
C,,H,.N.O, 
Dehydroxycapuvoakre 
Dehydroxy&n=puvoaine 
(2OS)Diiydroupuvoaidine 
(26s)1,2-Dihydrocapuvoaidine 
(2O~S)-l9’,2O’-~yd~~bem~ne 
WW’W, 
N, &emethylcapuvoakre 
C.,.H..N.~, 
Ervafolene 
C.&NC4 
Capuvoaine 
C,.H..t’W. 
Ervafoline 
19’-Hydroxy+‘vafolene 
C,,H.W’s 
Accediniaine 
CJLWA 
16Decarbometboxyvoacamine 

B2-4 
B2-6 
B2-2 
B2-37 
B2-32 

B2-5 

B4-1 

B2-3 

B4-3 
m-2 

Bl-2 

B2-26 

C H&O, 
~~Decarbomethoxy-l9’,2!I’-dihydro-2O’-epi-voacamine il;ii 
l6-Decarbomethoxy-19’,2O’dfhydxovoacamfne 
C,,H..W’, 
I#-Hydroxy+xvafoline 

B4-4 

C,,HJWh Bl-1 
Accedinbm 
c,JWJ.~, 
3-epi-Ervafofidme 

‘B4-8 
B4-7 

Brvafolidine 
c.,I-h.t’L~. B2-33 
Brvahanine A B2-34 
Brvahanine B B2-35 
Ervahanine C 
%WW, 
(19’S)-l9’-Hydroxy-3-epi-ervafolidine 
(19’S)-19’-Hydroxy*rvafobdme 
iUWW. 
(+)-I 5,20; 15*,20’-Tetrahydropreaecemine 
C.&RfA 
N. ,-Demethyhoacamine 
~C~bunamine 
Gabunine 
C,,&K% 
Gonoduramine 
Conodurine 

B4.10 
B4-9 

B7-1 

B2-28 
B2-12 
B2-13 

BZ-7 
B2-9 

I’ABLE 4 (confinued) 

Molecular 
weight 

Molecular formula and alkaloid name Class, group aml 
individual no. 

7Q6.373’3 

106.4094 

718.3730 

0.3887 

722.4043 

731.4048 

746.3679 

7 . j.4199 

762.4356 

Voacamidine 
Voacamine 
%%.Vh 
12,12’-Bia(ll-Hydroxycoronaridinyl) 
Tetrastachyne 
Tetraatacbynine 
WWW, 
Tabernaelegantine A 
Tabernaelegantine B 
Tabernaelegantine C 
Tabernaelegantine D 
Wf,JW, 
19’,20’-Epoxyconoduramine 
3-Oxoconodurine 
Vobtusine 
G,WW, 
19-epi-Voacoririe 
Voacamine N.,-oxide 
Voacorine 
WWJ.(A 
(19R)-19-Hydroxytabernaelegantine A 
WLWA 
Tabernaelegantinine C 
Tabernaelegantinine D 
WWtC4 
Pandicine 
‘VLWA 
3-(2’-Oxopropyl)conodurine 
WWW, 
Tabernaelegantinine A 
Tabemaelegantinine B 

Ei2.23 
B2-24 

B5-1 
B4-5 
B4-6 

732-l 4 
B2-15 
B2-16 
B2-I 7 

B2-8 
B2-10 
l33-1 

B2-31 
B2-29 
B2.30 

B2-36 

B2-20 
B2-21 

B8-1 

B2-11 

B2-18 
B2.19 

4.3, List of the alkaloids and the plants in which they occur 

The alkaloids isolated from Tabernaemontana species are arranged below 
iii the groups and subgroups of the biogenetic classification discussed in 
§3.2 and set out in Tables 1 and 2. Within each subgroup the alkaloids are 
listed in the following way: the names of the various alkaloids are derived 
from the names of certain parent alkaloids; these latter were put in alpha- 
beticd order, and all the alkaloid names based on the name of a given parent I . 
alkaloid were in turn listed alphabetically. However, the subsequent inclusion 
at the end of the appropriate subgroups of new alkaloids, described since the 
original listing was made, has to some extent obscured the arrangement. For 



?ach alkaloid. are indicated the molecular formula, the structure, and the 
specie8 (named a8 accepted in 5 2.5) and plant part(a) from which the alkalokl 
ha8 been obtained. The literature reference8 are likewise included. There is, 
of course, no guarantee a8 to the correctne88 of the botanical identification 
of most of the plant materials investigated, although where possible the 
identity of the voucher8 spechnen8 hs8 been checked by one of the authors 
( A.d.M.L,). For example, tbe 8truct.urs.l determination of the steroidal alkaloid 
2Oa-aminopregn-5-en-3&yl (I-D-gluco8ide (M4-1) reported to have been 
i8olated from 2’. pachysipkon i8 probably correct, but since this is the only 
example of the supposed occurrence of 8uch an alkaloid in tbe genus the 
identity of the plant material examined i8 open to 8erious doubt. 

The methods of determining the identity of the isolated alkaloids have 
not been taken into account, since it is a matter of personal opinion 
on the ba8ia of the data pre8ented a compound i8 to be con8idered 
been satisfactorily identified or not. Moreover, it is utiorhmately becoming 
more and more common nowadays to give only the name of an isolated 
compound without further data, and thi8 make8 an immediate check on the 
adequacy of the identification methods u8ed impos8ible. 

All the reported isolations and identification8 of Tabemaemontana 
alkaloid8 are included, even if there is reason to doubt the correctnes8 of 
the identification, e.g. the identification of (+)-heyneanine [240] and 
(+)-ibogamine [ 1301 solely on the grounds of the [a] D value seems 
able. The use of ORD or CD would be neces8ary to clear up the 
all 11 iboga alkaloids so far found in Tubemaemonfarw 8pecies 
(-)-form (coronaridme type) and the two reported i8olation8, 
would then be the only two example8 of the occurrence of the (+)-form 
(catharanthine type) [ 2761. 

The use of the prefixes (+) and (-) to 
may lead to ambiguity where more 
present. While, for example, in the 
distingui8hing between the two parent compountls 
(-)-vincamine, when the stereochemistry at one or 
metric center8 i8 inverted, thi8 
result of the inversion in the 8tereochemistry the sign of the optical 
may change. ‘l’hu8, ‘I(+)-2l-epi-vincamine” can mean: (i) the C-21 
(+)-vinc8tmine - and the optical rotation happens to be 
C-21 epimer of either (t )- or (-)-vincamine - and that 
an optical rotation which i8 po8itive. The objection to 
i8 that paradoxically a derivative of a (t )-compound 
opticsl rotation, while the objection to its 
knowledge of the influence of thedifferent 
rotation it i8 not possible with certainty to draw the correct 
8tructure. A further dhadvantage of the (t)/(-) convention is that the 8ign is 
of the optical rotation can change with a change in solvent; (t )-vineamine has ? 
a po8itive rotation in pyridine but a negative rotation in chloroform [ 1511. ; 

, 61 
? *Ii8 introduce8 Yet another difficulty, since 8trlctly speaking optical rotations 
csnnot be compared when the solvent(8) in which they were determined are 
not known. The more comprehensive ORD or CD data are to be preferred 
ln view of these COnSideratiOn8, it must always be made very clear what a 

. particular alkaloid (or any other) name means. Following on from this it 
mu8t be borne in mind that th em is al80 ambiguity between the nay&s (t )-2SePi-vincatnine and 2l-epQ t )-vincamine and that they do not neces- 
8anly represent the same stereoisomer. 

The abbreviations used in this and 8ubsequent sections for the different 
l~!-ts of the plants Investigated me: b = bark; fl = flowers; fr = fruits; l= 
leaves; la = latex; r = roots; rb = 
at = stem8; SW = 8tt?ln wood; tw = root bark; sb = stem bark; se = seeds* 

. twigs; unk = unknown; wp = whole plant. 
CORYiWWHEAN TYPE 

Group Cl 

T. eiphili&&;-i ii&,$$i,i&-~ 
2. Ceisso8chizol (II: R, = Ra = H):‘C H N 0 

T. bufalina: r [435]; T, lueta: 1, k ;;7;] 
3.16-epi-Iso&sirikme (II: It1 = H, Rz = COOkHa): C 

11 ¶6 2 3 H N 0 
4 IO-hydroxygehso8chizol (II: R, = OH, R2 = H): C H N*O 

l’. psychotrifolia: 1 [370,418]; l! psorocarpa. sb [44l J 

2’. bufulina: r [435J. 19 24 2 1 

: @oUP c2 
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1, Reserpiline (III: R, = 0-H): C,,HzsNzOS 
T. coffeoides! sb [329]. 

2. lsoreserpiline (IiL: R, = a-H): C,,HtaNtOS 
‘I’. coffeoides: sb [329]. 

3. Serpentine (IV): Cz,Hz&OS 
. 

T. affinis: r [131], 
4. Tetrabydroalstonine (V): C1,Hz,N20a 

T. psomcarpa: sb [441]; T. siphiWca: 1 [331,415]. 

Group c3 

V 

1. Yohimbine (VI): Cz,HX6N*OS, stereochemistry unknown 
T. affinis: r [131]. 

Group Cd 

Compounds which have a hydroxyl function at C-3 are considered to 
belong to group C5 (qv.). g 

VII 

1. Affinisine (VII: R, = CHa, Rz = H, Ra = 
CHIOH): C&HzaN*O 

.c 

T. affinis: rb [304], unk [156,158]; T. fuchsiifolia: sb [181]. 

2 
.z 

H R = COOCH,, Ra = CHZOH): G,H&~O, :j., 2. Akuammidine (VII: Ri = , z 
T. amblyocarpa: 1[407]; 7’. coffeoides: 1[367]; T. humblotii: 1 [279]; 

‘: 

T. laeta: 1, tw [344] ; T. oliuccea: st [379]; T. orientalis: unk [383] ; : 

3. Normacusine B (VII: R, e Rz = H, Rs = 
CHIOH): CWHZN~O 

T. &Jmchyanrha: sb [263]; T. coffeoides: 1, sb [329]; T. laeta: 1, tw 
., 

.[344]. 

Pericyclivine (VII: Ri = Ra = H, R2 k COOCH3): CJ-I~~NzOz 
T. coffeoides: 1 [389]; 7’. crassa: unk [168]; T. pachysiphon: r [334]; 
T. pandacaqui: 1 [235]; T. stapfiana: b, st [354]. 

5. Polyneuridine (VII: R, = H, Rz = CHzOH, Ra = COOCHa): Cz,H1.,N203 
T. coffeoides: 1 [367]. 

6. 0-Acetylpolyneuridine (VII: R, = H, RS = CH20Ac, Ra = COOCHX): 
~nb~~~~ 
T. cmssu: b [201]. 

7. Voachalotine (VII: Ri = CHS, R 
7’. fuchsiifolia: sb 

2 = CHzOH, R3 = COOCHa): CzzHzeNz03 
[181,200], 

Group (3 

Compounds with a N-H function (VIII, R, = H) can occur as a tautomeric 
mixture of two forms, depending on the solvent, temperature, etc. Here only 
the acylindole form of each alkaloid is shown. 

,I: 1. Accedine(VII1: R 
%J%d’I~O~ 

I = C%, Ftz = R, = H, Ra = CHzOH, RS = =CH-CH3 

T. acceders: rb [283].; 
2. Jv, -Demethyl-16+pLaccedine (VIII: Ri = Ra = R, = H, Rz = CHIOH, 

Rs = =CH-CH& C,qHzzNaOs 
T. accedens: rb [306]. 

3. Affinine (VIII: Ri = RS = H, Rz = CHzOH, R, = CHS, RS = =CH-cHX): 
W-UW~ 

T. affink unk [156,158]; T. /aeta: 1, tw [344]; T. pachysiphon: sb 
[ 1911; T. psychotrifolia: sb [ 2391. 

4 vl -Methyl-16-epi-affinine (VIII: R, = R1 = H, R3 = CHzOH, R., = CHJ, 
Rs = =CH-CH& Cz,HzeNzOz 

7! accedens: rb [ 2831. 
5. Dregamine(VII1: R, = I$ = H, Rz = COOCH3, R., = CH,, RS = a-CzHS): 

W-IxN~O~ 
7’. cakarea: 1[274], sb, rb [ 274,303]; T. coffeoides: 1 [ 217,329,389], r 
[242], tw [217],sb, rb [217,329,367,3891;T. debrayi: 1, sb, rb [274]; 
7’. diuaricata: 1 [302], st [132]; T elegans: rb [289]: T. mauritiana: 
6b, rb [280]; T. orient&s: 1, tw [388], b [294], unk [383]; T. sessili- 
folia: sb, rb [291]; T. sphaerocarpa: 1, sb, st [ 2121. 
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j. Perivine (VIII: RI = R, = R,= H, R, = COOCH,, R, = =CH-CH,): 
Go&J’Mh 
T. bu@lit,a: r [435]; T. crassa: unk [168]; T. ‘dichotoma: 1 [431] ; 
T. eglandulo8a: rb [284]; T. fuch$iifoIia: unk [387]; !l! #,chysiphon: 
r [334]; T. 6~apfiana: b, st [354]. 

.ys. 
q. 

7* Tabemammntadle (WI: & = R,, = iI, It,, = COOCH,, R, = CH,, R, z %, -- -~ 
PWM: G,&IW~ 

T. cofieoides: r [242],sb,rb [217,329,367,389], tw [217], 1[217,329, 
3891; T. diuaricata: sb, b, r [83], fI,l, st, r [183], 1[281,302], b [89], 
st [132]; Z! eIegun8: rb [289]; l’. muc~nukx b [180]; !K orienMis: 1, 
tw [388), b 12941, unk [383] ; T. pandacuqui: 1 [235]; T. sessilifolia: 
1, 8b, rb [291]; T. sphaervxarpk 1, sb, st [212]. 

8- VoacarrSne(VII1: R, = R, = H, R, = COOCH,, R, = CH,OH, R, = -- 
=CH-??H,); C,,H,,N,O, 

T. coffeoides: 1 [217,367], tw, sb, st [217]. 
9. Anbydrovobasindiol (IX) : C,JI,,N,O 

T. bruchyantha: sb [263]; T. ctu~: sb [222]: 2’. psychoMfo/ia: sb 
[ 209,239]. 

LO. Vobasine (VIII: RI = Rj = H, R, = COOCH,, R, = CH,, R, = 
=CH-Cti,): C,,H,,N,O, 

T. affinis: unk [156]; !Z! bufalina: r [435]; T. cerifera: 1 [360]; 
i T. coffeoides: I [217,329,367,389], tw [217], sb, rb [217,329,367]; 
; T. crussa.’ unk [168] ; T. dichotonw 1 [431.] ; T, diuaricata: fl, 1, st, r 
1 [183]; T. eglanduk%a: rb [284]; T. eusepalu: sb [298]; T. fuchsii- 

fofiu: sb [412]; T. lae&: 1, iw [344]; T. lundii: 1, b, st [225]; !!! 

;<:, 
f; 

mauriWux sb, rb [280]; T. miru&if~ora: 1 [297]; T. orienMs: 1, tw 
.$ 

f3881, sb [294], unk [383]; T. pachysiphon: r [334]; T. psychoPi- 
;f. ;~~: .* 

wok-i, &[4lti]. ,t: 

11.16-eDi-Vobasinic acid (VIII: R, = R, = H, R, = COOH, R, = CH,, R, = !$ ::* 
=CI%--CH,): &H,,N,O, . . ‘3 9 4.1 

T. psychoWok sb [239]. 
. ,- 

12. Vincadiffine (VIII: R, = H, R, = COOCH,, R, = CH,OH, R, 7 CH,, 
.%;*y, 

R, = = CH-CH,): C,,H,eN,O, 
T. glandulostz: 1, st [432]. 

Group C6 

, 
. Quebrachidine (X: Rt = R, = H, R, = COOCH,): C,,H,,N,O, 

T. undulak: sb f3651. 

66 

2. TetraphyIIicine (X; R, L CH,, R, = R, = H): &,H,,N,O 
T. coffeoides: sb 13291. 

3. Tetraph)yIII~m;~methoxybenzoate(X: R1 = CH,, R, = CO&H, OCI-I,, 
FL,= : 31 30 2 3 

7’. coffeoides: sb [329]. 
4. TetraphyIIicine dimethoxybenzoate (X: R, = CH,, R, = COCeH,(OCH,),, 

R, = H): C,,H,,N,O, 
T. cof,feoides: sb [329]. 

5. TetraphyIIicine trimethoxybenzoate(X: R, = CH,, R, = CO&H, (OCH,),, 
R, = H): C,OH,,N,O, 

7’. cof,eoides: sb [329]. 

Group c7 

Xl XII 
1. Akuammiline (XI): C,,H,eN,O, 

7’. crassa: sb [ 222 J. 
2. Tabemulosine (XII: R, = OCHi): C,,Hz6N,0, 

T. gkndulosa: I, st [381,432]. 
3.12-Demethoxytabemulosine (XII: R, = H): C,,H,.,N,Od 

T. glandulosa: I, st [432]. 

Group C8 

XIII 

I. Ervatamine (XIII: R, = H,, R, = P-COOCH,, R, = GHS): C,~H&J:C, 
T. orienklis: 1, sb [294], I, tw [388]. 

.2.19,20-Dehydro-ervatamine (XIII: R, = H,, R, = /.%COOCfI,. R, = 
=CH-CH,): C,,H,.,NzO, 
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T. mocquerysii: unk [362]; T. orierUis: 1, sb [294]. 
3. 20-epi-Ervatamine (XIII: R1 = Ht, Rz = /.%COOCHs, Rs = u-GHJ: 

GI&JW~ 
T. orientak?: 1, tw [388], sb [294]. 

4. Methuenine (XIII: Ri = Hz, Rz = O-H, Ra = =CH-CH3): GgHszN:? 
T. coffeoides: 1 [329,389], sb, rb [329,367,389]; T. mocquerysw rb 
[ 327,362]. 

5. Isomethuenine (X111: R, = Hz, R* = CY-H, Ra = =CH-CHs): CgHz2Ns0 
T, coffeoides: sb [367], rb [329,367]; T. dichotoma; 1 [438]. 

6. 6-Oxomethuenine (XIII: R, = 0, R2 = D-H, R3 = =CH-CH3): C,9H20N202 
T. coffeoides: sb [329]. 

7. Silicine (XIII: R, = Hz, Rz = /l-H, Ra = e-CzHs) [429] : CigHs,NzO 
T, cafcarea: 1, sb, rb [303] ; T. coffeoides: 1 [329,389], sb, rb 
[329,367,386], r [361]. 

8. 20-epi-Silicine (XIII: R1 = Hz, Rz = O-H, Rs = fl-CzHs) [429] : CiQHz,NaO 
TI coffeoidek sb [329]. 

9. 6-Oxosilicine (XIII: R1 = 0, Rz = O-H, Ra = e-CzHs): C1~HzzNzQ 
T. coffeoides: sb [367,389], sb [329,367,389], r [ 361 J. 

10. 6-0x0-16-epi silicine (XIII: R, = 0, Rz = e-H, Rs = e-CzHs): C!,~HzzNzO~ 
T. coffe&des: sb, rb [ 389 JU 

Group C9 

1. E&sine (XIV): C~~H&JZO 
T. mocquerysii: rb [327,362]. 

Group Cl 0 

6 

1. Pleiocarpamine (XV: R, = COOCHs,,Rz = H): C~OH~zNzOz 
T. psychotrifok 1, sb [417]; T. siphiiitica: 1 [331,415]. 
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2.16-cpi-PleiocarPamine (XV: R, = H, Rz = COOCHa): Cz0HzzN20z 
T. attenuate.- 1 [ 426 J. 

VALLESIACHOTAMAN TYPE 

Group Vl 

6 

XVI 

1. Vallesiachotamine (XVI: R, = CHa, Rz = H): CzlHzzNzO~ 
T. psonxarpa: sb [441]. 

2. Isovallesiachotamine (XVI: RI = H, Rz = CHa): Cz,HzzNzOa 
T. psotwcarpa: sb [441]. 

? STRYCHNAN TYPE 

XVII XVIII 

1. Akuammicine (XVII: R, = H, Rz = COOCHa): CsOHzzNzOz 
T. humbbtii: 1, sb, rb [279]. 

2. 20-epi-Lochneridine (XVIII) : Cz,,Hz~NzO~ 
The configuration of H-15 in 20-epi-lochneridine is the opposite of that 

of the equivalent H in secologanin. According to Kisakiirek and Hesse 
[405], the alkaloid may well be an artefact arising from an isomerization at 
c-15. 

T. pandacuqui: 1 [ 187 J . 
3. Vincanidine (XVII: R, = OH, Rz = CHO): C,,,HzONzOz 

T. coffeoides: I [ 3291. 
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ASPIDOSPERMATAN TYPE 

Group A 1 

ct-t300c’ ~H~OH 

xix 

1. (+ )-Stemmadenine (XIX) : Cz,Hz~NzO~ 
T. mirWif/ora: 1 [297] ; T. coffeoides: 1 [329]. 

Group A2 

xx 

1. Apparicine (XX: R, = C(22)Hz): C,8H2,,N2 
T. cakarea: 1 [274]; T. cerifera: 1 [ 3601; T. cifrifok I [371 J; 
T. coffeoides: 1 [ 3891, sb, rb [ 367,389] ; T. crassa: sb [ 126 J, rb [ 1531; 
T. dichotoma: 1 [431] ; T. diuaricata: fl [ 4161; T. eusepak: sb [298] ; 
T. heyneana sb, st [ 396 J; T. humblotii: I [ 2791; T. orientalis: 1 [ 2941; 
T. pachysiphon: I [ 153,233 J; T. sessihfolia: I, sb, rb [291]; 
T. siphilitica: 1 [331,415]. 

2. Vallesamine (XX: R1 = C(17)HzOH, C(22)OOCHa): Cs0HzdN20a 
T. arnblyocarpa: st [407]; T. coffeoides: I [389]. 

3.0-Acetylvallesarnine (XX: R, = C(17)HsOAc, C(22)OOCHs): G~H~~N~O4 
T. heyneana: sb, st [396]. 

Group A3 

L 
COOCH3 
22 

XXI 
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1. (+)-Condylocarpine (XXI: R, = =CH-CHs): CzOHzzNzO~ 
T. minutiflotu: 1 [297]. 

2. CondylocarpineJ.r4-oxide (XXI: R, = =CH-CHa, N4’--O-): C2,,Hz2NzOa 
T. oliuacea: tw (379 J. 

3. (t)-Tubotaiwine (XXI: R1 = c&H~): Cz0Hz4NzOz 
T. amblyocarpa: st [407 J; T. attenuate: 1 [426]; T. eusepala: sb [298]; 
T. heyneana: sb, st [396 J; T. humbfotii: sb, rb [279 J; T. mauritianu: 1, ’ 
sb, rb [ 280 J ; T. minutiflora: I [ 2971; T. mocquerysii: unk [ 3621; T. 
psychofrifolia: I [418]; T. siphilitica: 1 [331,415]; T. stapfiana rb 
[253 J. 

4. Tubotaiwine N,,-oxide (XXI: Ri = c&H~, Nd’-O-): Cz0Hz4NzO~ 
T. puchysiphon: r [333]; T. stapfiana: rb [253]. 

PLUMERAN TYPE 

Group Pl 

XXII 

1. Voaphylline (XXII: R1 = Rz = H): CqHs4Nz0 
T. chippii; 1 [206] : T. coffeoides: 1 [367] ; T. diuaricata: fl [416], 1 
[ 281,313 J ; T. heterophylla: 1 [ 397 J ; T. fongiflora: 1, sb [ 1991; T. macro- 
carptz: se [337]; T. retusa: se [278]; T. unduluta: se [248], sb [365]. 

2.ZVl-Methylvoaphylline (XXII: R1 = H, Rz = CHs): Ct,,HteNzO 
T. diuaricata: fl [348,416], 1 [313]. 

3.12-Methoxyvoaphylline (XXII: Ri = OCHa, Rz = H): CzOH~~NzOz 
T. dichotoma: 1 [431 J. 

Group P2 

R2 

COOCH3 

XXIII 
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%XVl XXVII 

1. Apodine (XXIII: R, = H, RZ = 0): CZ,HZZNrO,, stereochemistry un- 
certain 

T. upqda: 1 [293]. 
2. Desoxo-ap.odine (XXIII: R, = H, RZ = HZ): CS,HZ,NSOS, stereochemistry 

uncertain 
T, apoda: 1 [ 2921; T. coffeoides: 1 [389]. 

3, Apodinine (XXIII: Ri = OH, Ra = H2): CZiHZZN*OS, stereochemistry 
uncertain 

T. apoda:l [372]. 
4. (+)-Demethylaspidospermine (XXVII: R, = OH, RZ = COCHa, RS = 

H2,R,=CH3): ('hI-h~~&h 

T. amygdalifolia: r [412]. 
6. Cylindrocarpidine (XXVII: R, = OCHa, RZ = COCHa, RJ = HZ, R, = 

COOCHa): CraHa,,NZO, 
T. amygdalifoliu: r [197]. 

6. 12-Demethoxycylindrocarpidine (XXVII: R, = H, RS = COCHS, Ra = 
HZ, R, = COOCHa): CraHrsNZOS 

T. amygdalifok r [ 1961. 
7. Homocylindrocarpidine (XXVII: Ri = OCHS, RZ = COCZHS, RJ = Hz, 

R, = COOCHs): CZ,HSZNaO, 
T. amygdalifolia: r [ 1961. 

8,5-Oxocylindrocarpidine (XXVII: R, = OCHa, RZ = COCHJ, Ra = 0, 
R, = COOCHa): CraHZsNrOS 

T, amygdalifolia: r [197]. 
9. Hazuntine (XXIV : Ri = Rg = H, RI = OCH3, R, t RS = epoxy (stereo- 

chemistry uncertain), Re = CaHS): C&HZGNZO, 
T. coffeoides: 1 [217]. 

10. Hazuntinine (XXIV: Ri = Ra = OCHS, Ra = H, R, t RS = o-epoxy, 
b = W-M: W-M’JAh 

T. coffeoides: 1 [217,269]. 
11. Lochnericine (XXIV: R1 = RZ = RS = H, R, t RS = a-epoxy, Re = CZHS): 

GJ-WJ~~~ 
T. coffeoides.’ 1 [389]; T. diuaricatrx 1 [ 2811. 

12. (t )-Minovincine (XXVI: Ri = RZ = H, Ra = HZ, R, = COCHa): 
&I b,Wh 

T. riedelii: 1, tw, st [210]. 
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13. (t)-3Oxominovincine (XXVI: R, = RZ = H, Ra = 0, R, = COCH3): 

W-WWA 
T. riedefii: 1, tw, st I2101. 

14. Pachysiphine (XXIV: R, = Rr = Rj = H, R, t RS = &epoxy, Re = CZHS): 
W-WWh 

T. pachysiphon: se [191]; T. retusa: se [278]. 
15. 0-DemethylpaIosine (XXVII: R, = OH, RS = COCZHS, RJ = HZ, R, = 

CH3): W%oWA 

T. amygdalifoliu: r [182], 
16. Tabersonine (XXV: R, = RS = H, Ra = HS): CZ,HZ,NZOZ 

T. ulba: se [144]; T. arborew se [391]; T. coffeoides: 1 [389]; 
T. crussa: se [198]; T. dichotoma: fr [175]; T, diuaricuta: fl [416]; 
T. longipes: se [368]; T. macrocalyx: se [365]; T. retusa: se [278]. 

17. lo-Hydroxy-11-methoxytabersonine (XXV: R, = OH, RZ = OCH3, 
I’& = I-b): GJWW, 

T. coffeoides: 1 [ 3671. 
18.3-Oxotabersonine (XXV: R, = Rz = H, R3 = 0): CZ,HZZNJ03 

T. coffeoides: 1 [389]. 
19. (t)-Vincadifformine (XXVI: R, = RZ = H, R3 = HZ, R, = CZHS): 

~d-bd%~~ 
T. minufiflorrx 1 [297]; T. riedek 1, tw, st [210], 

20. (-)-Vincadifformine (XXIV: R, = RZ = R3 = R, = R5 = H, R6 = CZHS): 
~z~l-bd’b~~ 

T. riedelii: 1, tw, st [210]. 
21.14,16-Dihydroxyvincadifformine (XXIV: RI = RZ = h3 = H, R, = RS = 

OH, R6 = CZHS): CZ,HS6NZ0, 
T. coffeoides: 1 [389]. 

22.12-Hydroxyvincadifformine (XXIV: R, = R* = R., = RS = H, R3 = OH, 
Re = W-Id~ GJ-M$Ch 

T. siphilitica: 1 [331,415]. 

EBURNAN TYPE 

Group E 

1. (+)-Vincaminea (XXVIII: R, = H, RZ = OH, R3 = COOCH3, R, = e-H, 

‘Optical rotation recorded in pyridine. 



-T. rigida: sb [210]. 
2. (-)-Vincamine* (XXVIII: R, = H, Ra = COOCHS, Ra = OH, R, = O-H, 

3. (+)-Apovincamineb (XXVIII: Ri = H, Rz, R3 = COOCHa, A16, R, = a-H, 
RS = a-CzHS): Cz,Hz,NaOz 

T. rigida: sb [210]. 
4. (+)-16~qi-Vincamineb (XXVIII: R1 = H, Rz = OH, RS = COOCHS Rd = 

D-H, Rs = WJs~~ ~~~I-WW~ 
T. rigid& sb [210]. 

5. (-)-16-e@-Vincamineb (XXVIII: R1 = H, RS = COOCHa, RS = OH, 
R, = a-H, RS = a-C!~H~): CsiH2eNzOa 

T. rigida: sb [ 2101. 
6. (+ )-21-e@-Vincamine b (XXVIII: R, = H, Rz = OH, Ra = COOCHS 

Rd = /I-H, RS = a-CzHS): Cz,H2eNzOS 
T. rigida: sb [210]. 

7. (-)-2l-epi-Vincamineb (XXVIII: R1 = H, Rz = COOCHj, Ra = OH, 
Rd = a-H, RS = /3-CzHS): C~iH~~N~Os 

‘T. rig&:-sb [ 2101. 
8. (+)-14,15-Dehydro-16-c@-vincamineb (XXVIII: R, = El, 112 = COOCH3, 

Ra = OH, Ra = a-H, RS = a-C+Hs, A14): C2,H24N203 
T. humMoW 1 [279]. 

9. 14,15-Dehydro-12-methoxyvincamine (XXVIII: R, = OCHS, Rz = OH, 
Ra = COOCH3, R4 = a-H, Rs = a-C2HS, A14): CzzHzeNz04 

-T, psorocarpa: sb [441]. 

IBOGAN TYPE 

Group I1 

Vee footnote p. 61. 
‘Optical rotation recorded in chloroform. 

XXXIII 

1. Conopharyngine (XXIX: R, = Ra = OCHj, Ra = Re = H, R4 = COOCH3, 
I% = H2): M-boWh 

T. attenuate: sb [426] ; T. contorta: sb [205] ; T. crassa: sb [126,145], 
rb [126], fr, 1, tw, b [211] ; T. eglandufosa: sb [205] ; T. fuchsiifoliu: 
sb [412] ;T. longiflom: sb [199], unk [173] ; T. orientalis: 1, tw [388], 
[383] ; T. pachysiphon: I [ 155,258], sb [ 191,205] ; T. penduliflora: 
sb [ 2051. 

2.19-Hydroxyconopharyngine (XXIX: R, = R2 = OCH3, R3 = H, R4 = 
COOCH3, RS = H2, Re = OH): CS3H30N20S 

T. crassa; fr, I, tw, b [211], b [201], unk [202]; T. pachysiphon; 
I [258]. 

3.3-Oxoconopharyngine (XXIX: R, = Rz = OCHa, R3 = Rb = H, Rd = 
COOCH3, RS = 0): C23HrsNzOS 

T. crassa: sb [216]. XxAli 
4. Conopharyngine hydroxyindoleninq (XXIX R, = R2 = OCH3, R3 = 

3 COOCH3, R4 = H2, Re = H): C23H30N2 S 
T. attenuata: sb [426]; T. crassa: b [201]; T. pachysiphon: 1 [232]. 

5. Coronaridine (XXX: R, = R2 = H2, R3 = H): C2,H26N202 
T. affinis.’ rb [304]; T. afba: se [144]; T, albiflom: sb [402]; T. 
amblyocarpa: 1, st [407]; T. amygdalifolia: r [412]; T. apoda: fr 
[335], 1 [322], r [301]; T. attenuuta: sb, rb [426]; T. bufuiina: r 
[435]; T. citrifoh’a: 1 [371], r [132]; T. coffeoides: r [361]; T. 
contorta: sb [205]; T. crassa: se [198], sb [161], unk [168]; T. 
dichotoma: fr [150], rb [186]; T. diuaricak se [400], 1 [281,302], 
sb [312], st [132], rb [223,408], unk [249]; T. eglandulosa: sb 
[205,277 J, rb [284]; T. fuchsiifolia: sb [412] ; T, heyneana: se 
[193], fr [245], sb, st [396], b, r [184], r [261], wp [194]; T. 
longipes: se [368], 1 [414]; T. lundii: 1, b, st [225 J; T. macrocalyx: 
se [365]; T. macrocarpa: se [337] ;T. minutiflora: 1 [297]; T. moc- 
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querysii: rb [286); 2’. mucronatu: b [180); T. oliuacea: st [379); 
T, orienra1is: 1, tw [388), unk [383]; T. pachysiphon: sb [205), 
r [334]; T pundacuqui’ b [l54,157,167);T. pendultfloru: sb [205); 
T. psorocarpa: sb [441); T. psychotrifolia: sb [418], r [132); T. 
quadrungufuris: r [378); T. retusu: se [278] I, sb [ 2641, rb [234); 
T. sananho: b [338); T. sessiiifoiia: I, sb, rb [291); T, siphilitica: 
1 [311 J; T. stelluta: rb [234]; T. undulatu: se [248], sb [365J; T 
waltichiana: 1, sh [ 323 ). 

6,3-Ethoxycoronaridine (XXX: I%, = Hz, Rz = H, OCzHs, Ra = H): 
Gd-bo~~~~ 

T. glundulosu: b, st [381). 
7.3-Hydroxycoronaridine (XXX: R, = H2, R2 = H, OH, R3 = H): 

G ,I-WI~~ 
T. eglandulosu: rb [284); T. glandutosa: 1, st [382); T. sununho: 
b [338)* 

8. lo-Hydroxycoronaridine (XXIX: R, = OH, Rz = R3 = Re = H, Ra = 
COOCH3, RS = H2) : C2,H2hNz03 

7’. heyneunu sb, st [396 ); T. psychotrifoliu: 1 [418]. 
9,18-Hydroxycoronaridine (XXX: R, = Rz = H2, R3 = OH): C2,H2hN203 

7’. albiflora: sb [ 422 ). 
10. 5-Hydroxy-6-oxocoronaridine (XxX111: R, = OH) CS,H2,N20, 

7’. diuarkutu: rb [408]. 
11.3-Oxocoronaridine (XXX : Ri = Hz, Rz = 0, R3 = H): CLHz,NzOs 

2’. bufatina.’ r [435): T. crassa: sb [216); T. diuaricata: rb [408), 
unk [249); T. heyneana; r [261); T, pachysiphon: r [334); T. quud- 
rangularis: r [378]. 

12.5-Oxocoronaridine (XXX: R1 = 0, Rz = H2, R3 = H): Cz1HSdNS03 
T. crassa: sb [161); T. diuuricatu: rb [408]. 

13.6-Oxocoronaridine (XxX111: R1 = H): CL~HMN~O~ 
T. diuuricuta: rb [408]. 

14.3-Oxo-6-hydroxycoronaridine (XXIX: Ri = Rz = Re = H, Ra = OH, 
Rh = COOCH3, RS = 0): Ca,HS,NSO, 

7’. eglundulosa: sb [277 ); T. sessilifolia: 1, sb, rb [291]. 
15. 3-(2’-0xopropyl)coronaridine (XXX: R, = Hz, Rz = H,CHzCOCH3, 

R3 = H): C2,H3,,N203, probably an artefact 
T. diuuricatu: unk [249). 

16. (6R)-3,6-Oxidocoronaridine (XxX11: R, = Rt = RS = Re = H, R3 + Rd = 
01: W-bW~ 

T. attenuuta: rb [426 1; T. eglundulosa: sb [277) ; T. sessilifolitx 1, sb, 
rb [291]. 

17. Coronaridine hydroxyindolenine (XxX1: R, = R2 = RS = II, R3 = 
COOCH3, R4 = H& C2,H2eNz03 

T, uttenuata: sb [426]; T. bufalina: r [435]; T. crasse: se [198]; 
T. diuaricata: rb [408]; T. oliuacea: st, [379); T. qutuircz?tgdtzr$s; 
r [378); T. retusa: rb [234), 

l&3-Oxocoronaridine hydroxyindolenine (XxX1: R, = Rz = RS = H, R3 = 
COOCH3, R4 = 0): Cz,Hz4NzOS 

T. cmssa: sb [215). 
19. (+)-Heyneanine (Enantiomer of 11-20): Cz1HzbNz03 

T. diuaricuta: rb [408 ). 
20. (-)-Heyneanine (XxX11: Rf = Rz = Ra = R4 = H, RS = CHS, R* = OH): 

&t%%@ 
T. apoda: rb [342]; T. attenuata: sb, rb [426); T, bufulina: r [435]; 
T. coffeoides: 1 [367]; T. crassa: b [201); T. dichotoma; rb [186]; 
T. diuuricata: rb [408); T. heyneanu: fr [245), sb, st [396), b [170); 
T. mocquerysii: rb [286 ); T. oliuucea: st [379]; T. quadrunguluris: 
r [378); T. retusa: 1, sb [264), rb [234); T. sanunho: b [338]. 

21. (-)-19-epLHeyneanine (XxX11: Ri = R2 = R3 = R4 = H, RS = OH, Re = 
CH3P ~~~bd’b(& 

T. ufftnis: rb [304); T. attenuuta: sb, rb [426); T, coffeoides: 1 [367], 
r [361]; T. mocquerysii: 1, sb, rb [286]; T. quadrangulctrk: r [378); 
T. undulate: sb [365). 

22. (-)-3-Oxoheyneanine (XXIX: RI = Rz = RS = H, R4 = COOCHj, RS = 
0, R6 = OH, stereochemistry at C-19 uncertain): C*,HtdNz04 

T. crassa: sb [216). 
23. Ibogaine (XXIX: R, = OCH3, R2 = R3 = R4 = R6 = H, RS = H2): 

%d-b&~ 
T. cerifera: 1 [314); T. contortu: sb [205); T. eusepala: 1, sb, rb 
[298); T. eusepaloides: rb [234); T. humblotii: 1, $b, rb [279], 1, 
sb, rb [296)‘; T. lundii: 1, b, st [225]; T. oliuacea: st [379); T. orient- 
atis: ) (2941; T. psychotrifofiu: sb, rb [418); T. quudrangularis: r 
[378). 

24. Ibogaine hydroxyindolenine (XxX1: R, = OCH3, R2 = R3 = RS = H, 
R4 = H2F ~~ob&~~ 

T. upoda: fr [315,363); T. eusepala: sb [298]; T. psychotrifoliu: 
sb [418]. 

25. Ibogabne (XXIX: R, = R2 = OCH3, R3 = R4 = R6 = H, RS = H2): 
G d-L&Jdh 

T. humblotii: 1 [279). 
26. (+)-Ibogamine (Enantiomer of 11-27): C,gH24N2 

T, retusu: rb [234). 
2’7. (-)-Ibogamine (XXIX: R, = R2 = R3 = R4 = R6 = ff, RS = H2): C,$Iz41Vz 

T. amblyocarpa.- 1 [407]; T, upodu: fr [335), 1 [373], r [301]; T. 
bufatina: r [435); T. citrifolia: r [132); T. coffeoides: sb, rb (329, 
367,389), r [ 242); T. crussa: unk [ 168); T. crassifoliu: sb [234 ); 
T. diuuricata: sb [312), rb [408);T. heyneanu; r 12611; T. oliuacea; 
st [379); T. pundacaqui: b [167); T. quudrunguluris: r [378]; T. 
retusa: rb [234]; T. sununho: b [338); T. stapfiana: b, st [354]. 

‘The botanical identity of this material is uncertain, 
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28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

‘See 

(19R)-19-Hydroxy-ibogamine (XXIX: R1 = Rz = Ra = R, = H, Rs = Hs, 
Re = OH): CgHz,NzO 

T. quadrangularis: r [378]. 
Iboxygaine (XXIX: R, = OCH3, Rz = Ra = R, = H, R$ = Hz, Re = OH, 
(19S)configuration): CzOH~~NzOz 

T. humhlotii: sb [296]‘; T. lundii: 1, b, st [225]; T. orientalis: 1 
[294], unk [383]; T. pandacaqui: b [167]. 

19-+Iboxygaine(XXIX: R, = OCHa, Rz = Ra = R, = H, Rs = Hz, 
Re = OH, (19R)-configuration): Cz,,Hz~NzOz 

T. dichotoma: 1 [431]; T. humhlotii: 1 [279]. 
Iboxygaine hydroxyindolenine (XxX1: R1 = OCHs, Rz = Ra = H, R, = 
Hs, Rs= OH): Cz0H16N20s 

T. lundii: 1, b, st [225]. 
19-q&Iboxygahne (XXIX: R, = Rz = OCHs, Ra = R,, = H, Rs = Hz, 
R6 = OH, (19R)configuration): Cz ,HzsNz03 

T. humhlotii: 1 [279]. 
Tabernanthine(XXIX: R,= R3= R,= Re= H, Rz= OCHs, Rs= Hz): 
GJ%&~ 

T crassifolia.’ sb [234 1; T, pandacaqui: b [167]. 
Voacangine (XXIX: R1 = OCHs, Rz = Rs = R6 = H, R, = COOCHs, 
Rs= I-4) : W-MW~ 

T. amblyocarpa: st [407]; T. amygdalifolia: r [412]; T. apoda: fr 
[315,335], I [373], r [301]; T arhoreaz se [39lJ, dried trunk sap 
[352]; T, attenuata:.sb [426]; T. aurantiaca: b [171]; T. australts: 
st (1321; T. cerifera: 1 [314]; T. citrifolia: 1 [371], r [132]; T. coffe- 
oides: r [361]; T. contorta: sb [205]; T. diuaricata: 1 [281], sb [312]; 
T. egiandulosa: sb [205], wp [116]; T. fuchsiifoha: sb [200,412]; 
T, heterophylla: 1 [ 397 ]; T, heyneana: sb, st [ 3961, r [ 2611; 2’. hum- 
hlotii: 1, sb, rb [296]‘; T. killipii: sb [300]; 7’. longiflora: sb [199], 
unk [173]; T. longipes: se [368]; T. lundii: 1, b, st [225]; T. macro- 
carpa: se [337]; T. mocquerysii: rb [286J; Ii? oliuacea: st [379]; 
T. orientalis: 1, tw [388], unk [383]; T. pachysiphon: se [191], sb 
[205]; T. penduliflora: sb [205]; T, psorocarpa: sb [441]; 7’. psycho- 
trifolia.’ 1, sb, rb [418], r [132], T quadrangularis: r [378]; T. retusa: 
se [278], I, sb [264]; T sananho: b [338]; T. siphtlitica: 1 [311]; 
T. undulata: sb [ 365 ]; T. wallichiana: 1, sb [ 323 ]. 

3-Hydroxy-isovoacangine (XXIX: R., = Ra= Re= H, IL*= OCHa, II,,= 
COOCHa, Rs = WW GJhsWh 

T. eglandulosa: rb [284]. 
Isovoacangine (XXIX: R, = Rs = R6 = H, Rz = OCH3, R4 = COOCHs, 
Rs = W. M-LJW~ 

T. amhlyocarpa: 1 (4071; T. apoda: 1 [ 3731, r [ 3011; T. arhorea: se 
[391]; T. attenuafa; sb [426]; T. coffeoides: 1, sb, rb [ 329 J; 2’. 
crassa: sb, rb [ 1261, unk [168]; T. diuaricata: sb [312); T. eglan- 
dulosa: rb [284]; T. longiflora: unk [203]; 
T. orientalis: unk [383] ; 

footnote p. 66. 

r tJ 
T. pandacaqui: b [ 1671; T, sessilifolia: 1, sb, rb [291]; T. siphilitica: 
I [311]; T. stapfiana: b, st [354]; T. wallichiana: 1 [323]. 

37.3.Oxovoacangine (XXIX: R, = OCHs, R2 = Rs = Re = H, Re = COOCHs, 
Rs = 0): C22H26N20d 

T. psychotrifolia: sb [418]; T. quadrangularis: r [378]; T. retusa: 1 
[264]. 

38.6-Hydroxy-3-oxo-isovoacangine (XXIX: R, = Re = H, Rz = OCHa, 
Rd = COOCHa, Rs = 0): CzsHzbN20s 

T, sessilifolia: 1, sb, rb [291]. 
39, (19S)-3,19-Oxidovoacangine (XxX11: R, = OCH3, RI = Rj = Rs = H, 

Rd + Rh = 0): C22H2eN20., 
T, heyneana: sb, st [396], 

40. (6R)-3,6-Oxide-isovoacangine (XxX11: R, = Rs = R6 = H, I?2 = OCH3, 
Rs + Rd = W Gd-WJh 

T. sessilifolia: 1, sb, rb [291]. 
41. Voacangine hydroxyindolenine (XiXI: R, = OCHs, R2 = Rs = H, Rs = 

COOCHs, Rd = Hz): C22Hz,N20d 
T. amygdalifolia: r [412]; T. apoda: fr [315,336,363], rb [342]; 
T. cerifera: 1 [314] ; T. hetetwphylla: 1 [397] ; T. heyneana: sb, st 
[396]; T. macrocarpa: se [337]; T. olivacea: st [379]; T. psycho- 
trifolia: 1, sb, rb [418]; T. quadrangularis: r [378]. 

42. (6R)-3,6-Oxidovoacangine Nd-oxide (XxX11: R, = OCHa, R2 = Rs = 
R6 = H, Ra + Rd = 0, Nd+-0-): Ca2H2eN20s 

T. heyneana: st, sb [396]. 
43. Voacristine (XXIX: RI = OCHa, R2 = Ra = H, R,, = COOCHs, R$ = H2, 

R6 = OH, (19S)configuration): C22H2BN20., 
T. amblyocarpa: st [407] ; T. apoda: fr [336], 1 [322] ; T. crassa: b 
[ZOl]; T. contorta: sb [205]; T. diuaricata: 1 [302]; T. heyneana: sb, 
st [396]; T. humhlotii: 1, sb [296]‘; T. longiflora: unk [173]; T. 
lundii: 1, b, st [225]; T. mocquerysii: rb [286]; T. oliuacea: st [379] ; 
T. orientalis: b [294]; T. pandacaqui: b [ 2041; T, psychotrifolia: 1 
[ 4181; T. re tusa: 1 [ 2641; T. wallichiana: 1, sb [ 3231. 

44. lg-epi-Voacristine (XXIX: R, = OCHa, R2 = Rs = H, Rd = COOCHJ, 
Rs = H2, Rh = OH, (19R)configuration): C22HzsN20d 

T. dichotoma: 1 [431]; T. eusepala: sb [ 2981; T. lundii: 1, b, st [225]; 
T. mocquerysii: rb [ 2861; T. psychotrifolia: 1 [418]. 

45. Isovoacristine (XXIX: R, = Rs = H, R2 = OCH3, Rd = COOCHJ, R.s = 
H2, Re = OH): C22HmN20a 

T. amlrlyocarpa: 1 [407 ] ; T. diuaricata: fl, 1 [374 ] ; T. heyneana; 1 
[374]; T. pandacaqui; b [167]. 

46. Voacristine hydroxyindolenine (XxX1: R, = OCH3, Rz = H, RJ = 
COOCHa, Rb = H2, Rs = OH): C22H2sN20s 

T. apoda: fr [336], I [322]; T. dichotoma: rb [218]. 
4’7.19Oxovoacangine (XxX11: R, = OCHs, R2 = RJ = IJ* = H, Rs + R+, = 0): 

W-LJ’W~ 
T. heyneana; sb, st [396]. fs- 

,’ ‘See footnote p. 65. 
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48. ll-Hydroxycoronaridine (XXIX: R, = Ra = R6 = H, I?* = OH, R,, = 
COOCHJ, RS = H*): CzlHzeNzOJ 

T. uttenuatu: 1 [426]. 
49. lo-Hydroxyheyneanine (XxX11: R, = RS = OH, Rz = RS = Rd = Re = H): 

G JW’W~ 
T. attenuate: I [426]; T bufalinu: r [435]; T. psychotrifolia: 1 [418], 

50,11-Hydroxyheyneanine (XxX11: R, = RS = R4 = Re = H, Rz = RS = OH): 
G ,I-W’J~O~ * 

7’. uttenuata: 1 [426]. 
51. (6R)-3,6-Oxidovoacangine (XXXII: IZ, = OCH3, R,z = RS = Re = H, 

Ra + R4 = 0): CzzHz~Nz04 
T. psychotrifolia: sb [418,439]. 

52, (3S)-3-(fl-Hydroxyethyl)~coronaridine (XXX: R, = HS, Rz = H,CHOHCHS, 
Ra = H): Cz3HmNzOa 

T. bufalina: r [435]. 

Group Z2 

22 

XXXN xxxv 

1. Conopharyngine pseudoindoxyl (XXXIV: RI = Rz = OCH3, R3 = COOCHs, 
R4 = H): Cz~HmNzO~ 

T. pachysiphon: 1 [ 258 J. 
2. Coronaridine pseudoindoxyl (XXXIV: R, = Rz = R4 = H, RS = COOCHS,): 

T. affinis.- rb [304]; T. oliuacea: st [379]; T. quadranguluris: r [378]. 
3. Ibogaine pseudoindoxyl (XXXIV: R, = OCHa, Rz = R3 = R4 = H): 

T. azroda: fr [315,363]; T. aurantiaca: fr, 1, b [171]; T. humblotii: 
sb, ;b [ 279 J,-sb [ 2961: 

4. Ibogamine pseudoindoxyl (XXXIV: R, = RS = RS = R4 = H): ClgHz4N20 
T. quadrangularis: r [378]. 

5. (19R)-19-Hydroxy-ibogarnine pseudoindoxyl (XXXIV: R1 = I%* = RS = 
H, R4 = OH): CWH~~N~O~ 

T, quadrangularis- r [378]. 
6. Voacangine pseudoindoxyl (XXXIV: R, = OCHS, Rz = R4 = H, Ra = 

7! upoda: fr [315;363J, rb [342]; T. uurantiaca: fr, 1, b [171,172]; 

69 

T. heyneamx r [ 2611; T. killipii: sb [ 300 J; T. oliuuceu: st [ 3791; 
T. psychotrifolia: sb [ 4181; T. rupicola: 1, tw [ 1901. 

7. Voacristine pseudoindoxyI (XXXIV: R, = OCHS, Rz = H, RS = COOCHS, 
R4 = OH): CzzHz~N~OS 

T. apoda: fr (3361; T, lundii: 1, b, st [225]; T. rupicola: 1, tw [190]. 
8. Crassanine (XXXV) : CzSHSONzOS 

T. crassa: fr, 1, tw, b (2111. 

Grwp Z3 

R, N 20--- 2 
& 

#R 

l 1 N 1 tLR3 

i-i 
XXXVI 

1. Capuronine (XXXVI: R, = H, Rz = CzHS, R3 = OH): C,gH2bNz0 
T. capuronii: 1, sb [287,346]. 

2. (t )-( 2OR)-15,20-Dihydrocleavamine (XXXVI: R, = RJ = H, Rz = CzHS): 
GJ-b& 

T. eusepala: sb [298]; T. mocquerysii: unk [ 3621. 
3. (- )-(203)-15,20-Dihydrocleavamine (XXXVI: R.I = CzHS, Rz = R3 = H): 

G&b& 
T. eusepalu: sb [ 2981; T. mocquerysii: unk [ 3621. 

Group Z4 

N 
/ 

cg??- 

XXXIX XL 
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1. (+)-(2OR)-Pseudo-aspidospermidine (XxX1X: R, = Rz = H, Ra = CSHS): 
CI d%& 

7’. mocquerysii: unk [362]. 
2. L ):2:)-Pseudo-aspidospermidine (XXXIX: Ri = RJ = H, Rz = CzHS): 

19 26 2 
T. mocquerysii: unk [362]. 

3. (+)-(2OS)-1,2-Dehydro-pseudo-aspidospermidine (XXXVII: R, = CzHS, 
Rz = Ra = H): C,9HJ’Iz 

2’. eusepala.’ sb [298 J ; T. mocquerysii: tmk [3X2], 
4. Capuronidine (XXXVII: R, = H, Ra = CzHS, Ra = OH): Ci9HzbNz0 

T. capuronii: 1, sb [287,346]. 
5. 14,15-Anhydrocapuronidine (XL: A’): Ci9HzzNz 

T. capuronii.- 1, sb [346]. 
6. 14,15-Anhydro-1,2-Dihydrocapuronidine (XL): Ci9Hz,,Nz 

T. capuronii: I, sb [346]. 
7. Pandoline (XxX1X: R, = COOCHS, RI = CzHS, RS = OH, A2*16): 

&d-h&% 
T. calcarea: I [274,303,321]; T. debrayi: 1 [274]; T. heterophylla: 
1 [397]; 2’. orientalis.- 1, tw [388], unk [383]. 

8. 2O-cpi-Pandoline (XxX1X: R, = COOCH3, R.2 = OH, Ra = C2Hs, A2*16): 
& ,b.~z% 

T. calcarea: I (3031; T. orientalis: 1, tw [388], unk [383 J. 
9. (+)-19-Hydroxy-2O+pi-pandoline (XxX1X: R, = COOCHJ, R2 = OH, 

Rx = CHOHCHS, A2p16): C21Hz6N20d 
7’. albiflora: sb [ 4231. 

10. Pseudotabersonine (XXXVIII): C2rHzJNzOr 
T. calcarea: 1 [ 303 J 

11. (+)-(2OR)Pseudovincadifformine (XxX1X: R, = COOCH3, R2 = H, R3 = 
C2HS, A2@): C2iHz6N202 

T. calcarea: I [303]. 
12. (+)-(2OR)-18,19-Dihydroxy-pseudovincadiffonnine (XxX1X: R, = 

COOCHa, R2 = H, RS = CHOHCH20H, A2s16): C2,H2&N20, 
Z’, albiflora: sb [423]. 

Group I5 

COOCH3 
22 

XLI 

1. Pandine (XLI): Ci,H2,,N20S 
T. calcarea: I [274,303 J; T. tfebrayi: 1 [274]; T. heterophylla: 1 
[397]; T. orientalis.- I, tw [388], unk [383]. 

Group I6 

COOCI+ COOCH3 

XLII XLIII XLIV 

1. Ibophyhidine (XLIII: R, = H): C2,,H2hN202 
T. albiflom: sb [402]; T. attenuata: sb [426]; T. flauicans: s.t [ 3801. 

2. Desethyl-ibophyllidine (XLIV): C,sH2,,N202 
2’. albiflom: sb [402]; !I’. disticha: unk [402]. 

3.2O-epi-IbophyIhdine (XLII: Ri = R2 = Ra = H): C20H2dN202 
T. albiflom: sb [ 402 J. 

4. 19-Hydroxy-ibophyIIidine (XLIII: R, = OH): C20H2dNz03 
T. albiflom: sb [ 403 J. 

5.18-Hydroxy-2O-epi-ibophyllidine (XLII: Ri = R2 = H, Ra = OH): 
CkJ-L~~~~ 

T. albiflom sb [403]. 
6. (19R)-19-Hydroxy-2O+?piGbophyllidine (XLII: R, = OH, R2 = R3 = H): 

GJ-MJ~~~ 
T. albiflom: sb [403]. 

7. (19S)-19-Hydroxy-2O-epi-ibophyllidine (XLII: R, = Rj = H, Rz = OH): 
GJWW~ 

T. albiflom: sb [403]. 
1 8, IbophyllidineN,,-oxide (XLIII: R, = H, Ne*-O-): CK,H~~N#~ 

T. flauicans: st [ 380 J . 

TACAMAN TYPE 

Group Tl 
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1. Tacamine (XLV): Cz,HzhNzO~ 
T. eglandulosa: I [434], tw, sb [442]. 

MISCELLANEOUS 

Group Ml 

1. Decarbomethoxy-15,20;16,17-tetrahydrosecodine (XLVI): CigHznNz 
T. pachysiphon: 1 [ 2131. 

Group M2 

17W 

XLVII 

1. 3,14-Dihydro-eilipticined (XLVII: Ri = CHa, Rz = H, A’*“): Ci,HieNz 
T. coffeoides: sb [ 329,367,389 J, rb [ 367,389 J. 

2. Olivacined (XLVII: Ri = H, Rz = CHJ, A3*“*ti9): C,,Hi4Nz 
T. affinis: rb [ 272,304] ; T. cerifera: I [ 3601; T. fundii: 1, b, st [ 2261; 
T. psychotrifolia: sb, rb [418], r [132]. 

3. 3,14;4,19-Tetrahydro-olivacine (XLVII: Ri = H, Rz = CHa): C,,Hn,Nz 
T. diuaricata: fl [348]. 

Group M3 

0 
XLVIII 

‘%‘he numbering follows the biogenetic numbering system of Le Men and Taylor [ 1761. 
In the original publications, a chemical numbering system was used. 
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1. Camptothecine (XLVIII: R, = H): Cz0HieNz04 
T. heyneana: sb, st [369]. 

2.9.Methoxycamptothecine (XLVIII: R1 = OCHa): ChI-Id’J~O~ 
T. heyneana: sb, st [369]. 

Group M4 

1. Angustine (XLIX): CzOHiSNSO 
T. attenuata: 1 [426]; T psychotrifolia: 1 [418], 

’ Group M6 

NH2 HCI 

1. 2Oa-Amino-pregn-6-en-30.yl fl-D-glucoside (L): CzTH4SNOe 
T. pachysiphon: r [133]. 

BIS-INDOLE TYPE 

Group Bl (C-C type) 
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1. Accedinine (LI: R, = OH, attachment at C-10’ uncertain): C~iH~sN~O~ 
2”. txcedens: rb [305]. 

2. Accedinisine (LI: R, = H): CdiH.+BNbOa 
T. accedens: rb [306]. 

;roup B2 (C-I type) 

LVI 3’-INi-OXIDE) VOBASINYL 3’-(19:2O’epoxyl VOBASINYL 

3’-TABERNAEMONTANYL 

CH3OOC 

y@$” *i3 

, 

R=I-l : 3’- PERIVINYL 

R=CH3: 3’-VOBASINYL 

.\ 

3’-DREGAMINYL 

1. (2OB)-Capuvosidine (LV: R, = 3’-vobasinyl, Rz = H, Ra = CzHS, A’): 
CwJ-M’Wz 

T. capuronii: 1, sb [346,361 J ; T. rnocqnevsii: unk [361,362,439 J. 

2. (2OR)-1,2-Dihydrocapuvosidine (LV: R, = 3’~vobasinyl, Rz = H, RJ = 
f2-M~ G&,Wh 

T. cupuronii: I, sb [351]; T. mocquerysii: unk [ 3511. 
3. Capuvosine (LVI: R, = R3 = H, Rz = 3’~vobasinyl, R* = CzHS, RS = OH): 

GJ-W’Uh 
T. capuronii: I, sb [346,351]. 

4. Dehydroxy-capuvosine (LVI: R, = RS = RS = H, Rz = 3’-vobasinyl, 
% = W&l: CNJ-MW~ 

T. cupuronii: I, sb [346,351 J; T. rnocqueysii: unk [351,362]. 
6. N,+Demethylcapuvosine (LVI: R, = R3. = H, Rz = 3’~vobasinyi, R,4 = 

CzHS, RS = OH): C&H.,sN403 
T. capuronii; I, sb [346]. 

6. Dehydroxy-isocapuvosine (LVI: Ri = 3’~vobasinyl, Rz = R3 = RS = H, 
~4=GHd:C4&&0~ 

T. mocquerysii: unk [362]. 
7. Conoduramine (LII: R, = 3’~vobasinyl, Rz = OCH3, Ra = H, Rd = 

COOCHa, RS = Hz): CaSHSzNdOS 
T. crassa: rb [ 1261; unk [ 1681; T. eleguns: rb [ 289 J ; T. pachysiphon: 
[334]; T. stupfiana: st, b [354]. 

8. 19’,20’-Epoxyconoduramine (LII: R, = 3’~(19’,20’-epoxy)-vobasinyl, 
Rz = OCHa, R3 = H, R* = COOCHa, RS = Hz): C4aHS0N40e 

T. stapfiana: st, b [354]. 
9. Conodurine (LII: Ri = H, Rz = OCHJ, R3 = 3’~vobasinyl, Rd = COOCH3P 

Rs = I-M: G&$W~ 
T. crussu: rb [126], unk (1681; T. taeta: I, tw [344]; T. puchysiphon: 
r [334]; T. stapfiana: st, b [354]. 

10.3-Oxoconodurine (LII: Ri = H, Rz = OCHS, R3 = 3’vobasinyL Rd = 
COOCHa, RS = 0): C&HS0N406 

T. pachysiphon: r [334]. 
11. 3-(2’.0xopropyl)conodurine (LII: R, = H, Rz = OCHj, RJ = 3’- 

vobasinyl, Rd = COOCH3, RS = H,CH$OCHS): CdeHS6Nd06, probably 
an artefact 

T. pachysiphon: r [ 3341. 
12. Gabunamine (LII: R, = 3’-perivinyl, Rz = OCH3, & = H, Rd = COOCHa, 

Rs = %I: GdLJW~ 
T. sfapfima: st, b [354]. 

13.,Gabunine (LII: Ri = H, Rz = OCHS, Ra = 3’.periviny1, Rd = COOCHj, 
& = I-L): C.dLJW~ 

T. crassa: unk [ 1681; T. pachysiphon: r [334]; T. stapfianu: st, b 
[ 3541. 

14. Tabemaelegantine A (LII: R, = H, Rz = OCHj, Rj = 3’-tabernaemont- 
anyl, Rd = COOCHa, RS = Hz): C.,aHS.+NdOS 

T. coffeoides: rb [329,430], r [361 J; T. eIegans: rb [289,308]. 
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15. Tabemaelegantine B (LII: R, = 3’~tabemaemontanyl, RS = OCHS, RS = 
H, R4 = COOCH~, RS = HS): C&HwN40S 

T. elegans: rb [289,308]. 
16. Tabemaelegantine C (LII: R, = H, Rz = OCHS, R3 = 3’-dregarninyl, 

R., = COOCHJ, RS = Hz): C4SHS4N.+OS 
T. elegans: rb [289,308]. 

17. Tabernaelegantine D (LII: R, = 3’-dregaminyl, Rz = OCHS, R3 = H, 
R., = COOCHs, Rs =* HJ: f&Hs.qNdOS 

T. elegans: rb [289,308]. 
18. Tabernaelegantinine A (LII: R, = Rd = H, Rz = 3’-tabemaernontany1, 

RS = CH&OCHS): C4eHSaN40e, probably an artefact 
T. elegans: rb [ 3081. 

19. TabemaeIegantinine B (LIII: Rr = 3’-tabemaemontanyl, Rz = R4 = H, 
RS = CHzCOCHa)z C46HSBN40e, probably an artefact 

T. elegans: rb [ 308 J. 
20. Tabemaelegantinine C (LIB: Rr = R4 = H, RS = 3’dregaminyL RS = 

W: Gd-Id~~~ 
T. elegans: rb [ 3941. 

21. Tabemaelegantinine D (LIII: Rr = 3’-dregaminyI, Rz s R4 = H, Rs = 
CNJ : C.d-MJ~O~ 

T. elegant: rb [394]. 
22. Tabemamine (LII: R, = Ra = R4 = H, Rz = 3’~vobasinyl, RS = Hz): 

GcJ-b~Kh 
T. stapftana: sb [316]. 

23. Voacamidine (LIV: Rr = 3’~vobasinyl, Rz = R4 = H, Ra = COOCH3): 
Gd-W’W~ 

T. accedens: rb [305]; T. fuchsiifolia: unk [387]; 7’. psychotrifoha: 
rb [418]. 

24. Voacamine (LIV: R1 = R, = H, Rz = 3’~vobasinyl, Ra = COOCHa): 
Gd-LWh 

T. accedens: rb [305]; T, arborea: dried trunk sap [352]; T, australis: 
st [132]; T. citrifolia: r [132]; T. divaricata: rb [408]; T. eghndulosa: 
rb [284]; T fuchsiifolia: sb [200,412]; T. laeta: 1, tw [344]; T. 
longiflora: unk [173]; T. mocquerysii: unk [362]; T. ortentahs: b 
[ 2941; T. psychotrifolia: sb, rb [ 4181, r [132]. 

25. 16-Decarbomethoxyvoacamine (LIV: R, = H, Rz = 3’-vobasinyl, Rs = 
R4 = H): Cg,HS0N40a 

T. fuchsiifolia: unk [387]; T. humblotii: sb, rb [296]‘; T. longiflora: 
unk [ 1731, T. mocquerysii; unk [362] ; T. orientalis: b [ 2941; T. 
psychotri@lia: sb, rb [ 4181. 

26.16-Decarbomethoxy-19’,20’-dihydrovoacarnine (LIV: Rr = RS = Rd = 
H, Rz = 3’dregaminyl): C4,HszN40a 

T. orientalis: b [294]. 
27. 16-Decarbomethoxy-19’,20’-dihydro-20’-epi-voacamine (LIV: R, = RS = 

R4 = H, Ri = 3’-tabemaemontanyl): C4,HSzN40S 
T. orientalis.- b [294]. 

‘see footnote p. 65. 

28. ZV4t-Demethylvoacamine (LIV: R, = R, = H, Rz = 3’-perivinyl, RS = 
CJOOCWl: G2hJ'J405 

T. accedens; rb [305]; T fuchsiifolia: unk [387 J; T. psychotrifolia: 
sb, rb [ 4181. 

29. Voacamine N4r-oxide (LIV: R, = R4 = H, Rz = 3’-{A$-oxide)-vobasinyl, 
RS = COOCHa): C4JHszN,,0e 

T accedens: rb [305). 
30. Voacorine (LIV: Ri = H, RS = 3’-vobasinyl, Ra = COOCHSi R4 = OH, 

(1%)configuration): C4aHSzN40* 
T. bmchyantha: sb [ 2631; 7’. longiflom: unk [ 1731. 

3l.l9+pi-Voacorine (LIV: R, = H, RS = 3’~vobasinyl, Ra = COOCH3, 
R4 = OH, (19R)-confiiuration): C4SHSzN406 

T. arborea: dried trunk sap [ 3521. 
32. (20’S)-19’,20’-Dihydrotabemamine (LII: R, = RS = R4 = H, Rz = 3’- 

tabemaemontanyl, RS = Hz: C40HS0N40z 
T. coffeoides: rb [430]. 

33. Ervahanine A (LII: R1 = Ra = H, R2 = 3’-vobaainyl, R4 = COOCHJ 
& = I-W: W-WW~ 

T. bufalina: r [417]. 
34. Brvahanine B (LII: R, = 3’-vobasinyl, Rz = Ra = H, R, = COOCHS, 

h = I-Id: Cd-W’J~~~ 
T. bufahna: r [417]. 

35. Ervahanine C (LII: R, = Ra = H, RS = 3’vobasinyL R4 = COOCH,, RS = 
H2): GJMW~ 

T. bufalina: r [417]. 
36. (l9R)-19-Hydroxytabemaelegantine A (LIII: R, = R3 = H, Rz = 3’- 

tabemaemontanyl, R4 = OH): C4SHS4N40e 
T. coffeoides: sb [329,430]. 

37. (2(W)-1,2-Dihydrocapuvosidine (LV: R, = 3’vobasinyL R* = C2HS, 
b= I-U: ~+c&oK~2 

! T. mocquerysii: unk [ 362,439]. 

‘$ Group B3 (P-P type) 

11 l? LVII 



1. Vobtusine (LVII): CdJHSONdOe 
T. ammGaca: fi, I, b [171]; T. longiflora: unk [173]. 

Group B4 (P-1 type) 

LXI II’- HYDROXYCORONARIDINYL 

1. Erwfolene (LVIII: R, = H): C.WH,,N~O~ 
T, heterophyZla: 1 [ 3971. 

2. 19’-Hydroxyervafolene (LVIII: R, = OH): C,,,HJ,N,O, 
T. heterophylla: 1 [397]. 

3. Ervafoline (LIX: R,= H) : Cd0H,dN,04 
T. heterophylla: I [ 349,397]; T. pandacaqui: 1 [ 235,349,397]. 

4.19’-Hydroxy-ervafoline (LIX: Ri = OH): CdOH,,NgOS 
T, heterophylla: 1 [397]. 

5. Tetrastachyne (LX: Ri = H, Rz = 12’-(ll’-hydroxycoronaridinyl)): 
Cd-I~oI’W~ 

T. siphilitica: 1 [331,415]. 
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6. Tetrastachynine (LX: R, = 12’~(ll’-hydroxycoronaridinyl), Rz = H): 
GJ-hoWb 

T. siphilitica: 1 [331,415]. 
7. Ervafolidine (LXI: Ri = Ra = R4 = H, Rz = OH): C40H4eN40S 

T. heterophylla: 1 [436]; T. pandacaqui: 1 [235,436]. 
8. 3-epi-Ervafolidine (LXI: R, = OH, Rz = RS = R4 = H): C40H46N40S 

T. heterophylla: I [436]; T. pandacaqui: 1 [235,436]. 
9. (19’B)-19’-Hydroxyervafolidine (LXI: Ri = R4 = H, RS = RJ = OH): 

GoI-W’W~ 
T. heterophylla: I [436]. 

10, (19’S)-19’-Hydroxy-3*pi-ervafolidine (LXI: Ri = R4 = OH, Rz = Ra = 
I-U: ~~oI-W4& 

T. heterophylla; I [436]. 

Group B5 (I-I type) 

1.12,12’-Bis(ll-Hydroxycoronaridinyl) (LXII): C4zHSoN406 
T. siphifiticu: 1 [311]. 

Group B6 (I-M type) 

HO 

LXIII 

1. Bonafousine (LXIII: 12,6’-bond): CaSH40N40S 
T. siphiliticu: 1 [309]. 

,, 2. Isobonafousine (LXIII: 12,2’-bond) : CaSH40N40a 
. c T. siphifitica: 1 [393]. 



Group B7 (M-M type) 

1. (+ )-16,20$5’,20’-Tetzahydropresecam ine (LXIV): GzHS6N,0, 
T. mtnutiftom: I [231,297]. 

GKN~ B8 (P-M type) 

1. Pandicine (LXV) : CMHSd%O, 
Ru&castrum sacchnmtume: 1 [ 4241. 

f.4. ChemicaUy investigated lbbemaemontana qxciee and their alkaW& 

In Table 5 the ‘l’abernaemontuna specjes which have been chemictiy 
nvestigated are listed alphabetically, again under the species names accep 
n 8 2.5. For each species, the alkaloids that have been isolated a~ arranged’.$jj 
ccording to the groups of the biogenetic classification set out in 5 3. nble P’ 

ICI iso includea the number given ~KB each alkaloid, the part of the plant from ‘& 
rhich the alkaloid has been isolated, the country of origin of the plant i,$ 

-a $8 
.., 

We required nomenclature1 change has not yet been made. 
‘?$ 
.%. “! . 
2 <.. :” 
.‘& 
:* 



Sp4CkS PIant p8rt 

sb 

thmtry of origin Aikaloids isoiated 

French Guiana (lSS)-1%Hydrozy-20-e@ 
ibophyiiidine 

‘2’. am blyocaqa I 
St 
St 
Iat 
I 
St 
I 
St 
I 

T, amygdalifoiia r 
r 
r 
r 
r 
r 
r 
r 
r 

T. anguIata 
T. apoda I 

I 
I 
fckr 
rb 
fr 
frh 
fr$x 

Cuba 
cub8 
Cuba 

lizi 
cub8 

z: 
Cuba 
Colombia 
Colombia 
Colombia 
ColombII 
Colombia 
COIOUlbii 
Colombia 
Cotombia 

Cuba 
Cuba 
Cltb 
Cuba 
Cuba 

* Cuba 
Cuba 
Cubu 

- 
Akuammidine 
Vailesamine 
(+ )-Tubot8iwin4 
Coronuidine 
(-)-Ibogamine 
VO8CUlgitl~ 
Isovoacangine’ 
Voacristine 
Isovoacristiae 
(+ )-Demethylaspidospermine 
Cyiindrocupidine 
l2-Demethoxycylindrocarpidine 
Homocyiindrocarpidiie 
Wxocyiindrocupidine 
O-Demethylpaioaine 
Coronaridine 
Voacangine 
Voacangine hydroxyindolenine 
Contains alkaioids 
ApOdiiO 
Desoxo-•podine 
Apodbine 
Coronaridine 
(-)-Heyneanine 
Ihogaine hydroxyindolenine 
(-)-Ibogunia~ 
Voac8ngin4 

No. R4t4renca 

16-7 
CX-2 
A2-2 
A3-3 

27 
II-34 
II-36 
n-43 
n-45 
P24 
P2-5 
P2-6 
P2-7 
P2-8 
P2-15 
n-5 
n-34 
n-41 

P2-l 
P2-2 
P2-3 
n-5 
n-2Q 
n-24 
n-27 
n-34 

403 
407 
407 
407 
401 
407 
407 
407 
4Q7 
401 
412 
lQ? 
i96 
196 
197 
182 
412 
412 
412 
230 
293,363 
292,363 
312 ’ 
335;322;301 
342 
315,363 
335$73$01 
315,335,363;373; 

301 
hydroxyindoienine 

Vo=aaghe pmudohdosyl 
Vow-ihne pseudoindoxyl 
Tahenonine 
Voacangin4 
rsovo4c4ngill4 
vo4camin4 

19-epLVoacotine 
16*pi-PIeiocarpamine 
(+ )-Tubotaiwine 
Conopharyngine 
Conopharyngine hydroxyindoienine 
Coronuidine 
(6R)-3,6-Gtidocoronaridine 
(-)-Heyneanine 
19q+Heyneanine 
Coronaridine hydroxyindoienine 
Voacangine 
Isov08cangin4 
ll-Hydroxycoronaridine 
lo-Hydroxyheyneanine 
1 l-Hydroxyheyneanine 
Ibophyllidine 
Angustin 
Dimeric alkaioid M** 706 
Alkaioid M*’ 296 
Alkaioids M+* 352 and 354 
Voacangine 
hogame pseudoindoxyl 
Voacangine pseudoindoxyi 
Vobtusine 
Voacangine 
Voacamine 
Normacusine B 
Anhydrovob&ndioi 
Voacorine 
isomer of voacofine 

Suitable for isolating conopharyngine 
Geissoschizol 

T. attenuata 
I 
sb 
sb 
sb,rb 
rb 
sb,rb 
sb,rb 
sb 
sb 
sb 
I 
I 
I 
ab 
I 
I 
sb 
rb 
b T. aumntiaca 

, fr,l,b 
fr,l,b 
fr,l,b 

T. uustmh St 
St 

T. bmchyanlh sb 
sb 
sb 
sb 

T. bu falina 

‘. . . 
ZE 
Costa Rica 
cost4 Rica 
Costa Rica 
chta Rica 
Costa Rica 
Guyana 
Guyana 
Guyana 
Guyana 
Guymt 
Guyana 
GllplS 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Chtyuu 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
New Guinea 
New Guinea 
New Guinea 
New Guinea 
Argentina 
Argentina 
Cameroon 
Cam4roon 
Cameroon 
Cameroon 

Hainan, China 
Hainan. China 

x2-6 
X2-7 
P2-16 
n-34 
H-36 
B2-24 
B2-31 
ClO-2 
A3-3 

;; 
n-5 
II-16 
n-20 
n-21 
II-17 
n-34 
It-36 
II-48 
n-49 
n-50 
16-I 
M4-1 
B 

n-34 
X2-3 
12-6 
B3-1 
8-34 
82-24 
c4-3 
cs-9 
B2-30 
B2 
n-l 
Cl-2 
Cl-4 

312,363;342 
336 
391 
352391 
391 
352 
352 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
171 
171 
171,172 
171 
132 
132 
263 
263 
263 
263 
145 
435 
435 



T. cakarea 

Ii&Ian; china 
Hainan*chh 
Hainan, China 
Hainan, China 
Hainan, China 
Haitian, China 
Hainan, China 
Hahn, China 
H&tan, China 
Hainsn, China 
Hainan, China 
Madagascar 
hladagascar 
Madagucar 
Madagsacar 
Madagascar 
Madagasoar 
Madagascar 
Madagascar 
Madagascar 
Madqpcor 
Madagascar 
Madagucar 
Madagascar 
Madagascar 
Madagascar 

* Madagaeou 
Madagascar 
Madagascar 
Madagasoar 

Coroaaaidine 
34lxocoronu+liie 
CoronaridinG hydroxyindolenine 
(- jlieyneanine 
Sbogamine 
10.Hydroxyheyneanine 
(3.Q3-(t+Hydroxyethyl)-coronaridine 
Etvahanina A 
Ervabanine B 
Brvahanine C 
Dragamh 
Dregamine 
Sihcine 
Isomer of silicine 
Apparicine 
Pandobne 
20-e@-Pandoline 
Pseudotsbemonine 
(+)-(2OR)-Pncudovincadifforminc 
Pandinc 
4 Unidentified his-indole alkaloids 
Capuronine 
Capuronidine 
14,15Anhydrocapuronidine 
14,15-~hydro-~,2~ihyd~- 

capuronidine 
(2OR)Capuvosidine 
(2OR)-1,!2-Dihydroespuvosidine 
Capuvosine 

Xl-6 
Il.11 
Il.17 
D-20 
D-27 
u-49 
D-52 
02-33 
B2-34 
B2-35 
cs-5 
C&S 
C8-7 
C8 
A2-1 
14-7 
14-a 
14.10 
14-l 1 
!I?.1 
B 
13-l 
x4=4 
14.5 

14-6 
B2-1 
B2-2 
B2-3 -- 

435 
435 
435 
435 
435 
436 
43s 
435 
417 
417 
417 
274 
303 
303 
303 
274 
274,303 
303 
303 
303 
274,303 
303 
267,346 
287,346 
346 

346 
346,351 
351 
346,351 
346,351 
a46 

Dehydrosycapuvosine B2-4 -- - 

T. chippii 

T. citrifolia 

T. coffeoidee 

i 

I 
l;r 

;;r 
r 
eb 
dJ 
I 
t,iA 

i 
l;tw,at; 

6b; 
rb;r 

1;tw.at; 
sb; 
rb;r 

l;tw,sb,st 
1; 

tw,stxb; 
rb 

6b 
sb 

New Caledonig 
New Cal, .:,-&I 
GhM 

Cuba 
Cuba; Wnidad 
Cuba 
Cuba; Trmidad 
Cuba 
Msdsgascar 
Muclugnacur 
Mndegnecnr 
Mndngnacnr 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
hkhgascar 
Madagascar 
Madagasoar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 

sb Madagascsr 
sb Madagascar 
J; 

sb,rb 
Madagascar 
Madagascar 

sb;rb Madagascar 
sb Madagascar 
1; Madagascar 

sb,rb;r Madsgascsr 
rb Madagsscar 

lbo#afnm 
vowanJ#n* 

n-2a 
Vommgine hydrosyindolenine 

n-m 

Oiiv8oine 
ll.A? 

Voaphyiline 
h&-L 

Suitable for isolating conopharyngine 
PI-1 

Apparicine 
11-1 

C&ontidine 
Ibogamine 
Voacangine 
Voacamine 
Reserpilinc 
lsorescrpilinc 
Akuwntnldlr~e 
Normscunino B 
Pericycbvine 
Poiyneuddine 
Dregamine 
J&gamine ’ 
Dregamine 
Tabernaemontanine 
Tabernaemontanine 
Tabemaemontanine 
Voacarpine 
Vobaine 
Vobasine 
Vobasine 
Tetraphyhicine 
TetrapbyIRcine monomethoxy- 

benzoate 
Tetraphyllicine dimethoxybenzaate 
Tetraphyllicine trimethoxybenzoate 
Methuenine 
Methuenine 
Isomethuenine 
6-Oxomethuenine 
Silicine 
Silicinc 
20.epi-SiIicine 

A2-1 
n-5 
II-27 
II-34 
B2.24 
C2.l 
C2-2 
CX-2 
c4 -3 
c4-4 
csl-5 
c5-5 
c5.5 
c5-5 
G-7 
cs-7 
c5-7 
c5-8 
c5-IO 
c5-IO 
f-z-10 
C6-2 

a14 
a14 
314 
360 
206 
145 
371 
371;132 
132 
371;132 
132 
329 
329 
367 
329 
389 
367 
217,329,389;217; 

217,329,367,389 
329,367,389:242 

217,329,389;217; 
217,329.367,3Eg 
=%367,3t39;2dz 

217,367;217 
217,329,367,309; 

217;2!17.329.36: 
329,367 

329 

C6-3 329 
C6m4 329 
C6-5 329 
C&4 
C8-4 

329,389; 

C&S 
329,367,309 

367329,367 
C8-6 329 
C8-7 329,389; 
C8-7 
C&8 

329,367,309;361 
329 

. 



. 

fielerenct= 
Plant part emw of origin Aikaioida iaoiated l-40. 

367,369; 
ab; Madagascar WSOdiCitlO a-9 

c9-9 329,367,369$61 
rb;r Madagaacu 64xoeilichte 

6Qxo-l6+pik&ine ix-10 369 sb,rb Madagawar 329 
I Madagascar Vincanidine Sl-3 

Madagascar (+ )-Stemmadenine Al-l 329 
I 
i;sb,.rb Mad&scar A24 389;367,389 

A82 389 
1 Madagascar 387 
1 =aw= 

Pl-1 
P2-1 369 

1 Madagucu 217 
1,tw Madagascar 

P2-9 
P2-10 217 

1,tw hhdqwr 
Madagascar 

P2-11 389 
1 P2-16 389 
1 Madagwcu P2-17 367 
1 Madagmcar P2-18 389 
1 Madagascar 389 
I Madagascar 

P2-21 

Madagascar 
11-s 361 

r Xl-20 367 
I Madapacu D-21 387381 
1;r Madagascar H-27 329,367,389;242 
rb;r Madagascar 

Madagucar 
D-34 361 

:,sb,rb 
Xl-36 329 

Madagascar 
M2-1 329,367,389 - ab,rb Madagascar B2-14 361;329,430 

r;rb Madagascar 
rb Madagascar 

B2-32 430 

sb Madagascar 

ApplWB. 
Vd-UIlil¶W 
Voaphylline 
Dwoxo-apodiie 
Hnuntine 
Haxuntinine 
Loclmericine 
Tabeuonine 
10.Hydroxy-11.methoxytaberaonine 
3-Oxot+emonine 
14.15.Dihydroxytabersonine 
Coronaridino 
(-)-Heyneudne 
(-)-194pi-Heyneanine 
(-)-IboganGne 
Voacangine 
Isovoacangine 
3,14-Dihydro-eBipti~ine 
Tabemaelegantine A 
(2O’S):l9’,20’-Dihydrotabemamine 
(19R)-19.Hydroxytabernaele- . . . 329,430 

387,329 

Speciw 

‘Madaga8car ~n~~~~~ &es I!P 378 and 382 
Madagascar Unknown base M** 386 329 

Madagascar 5 Unknown his-indole alkaloids B 367 
329 

Madagascar Unknown aikaioid M*- 312 
Xl-l 205 

T. cotymbaq 
T. cnznaa 

T. crispa 
T. crassifolia 

8b 
ab 
l.;:;,b 
b 
Utlk 
unk 
nb 
unk 
sb 

% tw,b 
sb;;b 
fr,l,tw,b 
b 
unk 
sb 
b 
8e 
sb 
unk 
&b 
%b 
se 
ab 
b 
sb 
unk 
sb,rb 
unk 
b 
fr,l,tw,b 
rb 
unk 
rb 
unk 
unk 
rb 
sb 
sb 

NQ8ti8 
Nigeria 
Malaytie 
Ivory coast 
hat Africa 
East Africa 
Congo t 
East Africa 
Congo 
ckntral Africa 
Tahiti 
Ivory tout 
Tahiti 
ivory coast 
Unknonui 
l-my cowt 
Ivory coast 
Central Africa 
Ivoly coast 
East Africa 
Ivory coast 
Ivory coeat 
Central Africa 
Unknown 
Ivory coast 
Ivory coast 
East Africa 
Ivory COasl 
East Africa 
1voI-y cowt 
Tahiti 
rvory cast 
East Africa 
Ivory coast 
East Africa 
East Africa 
India (?) 
Madagascar 
Madagascar 

VO88Mgh. Il.!34 
Voacridine 11-43 
Alkaloid teats stroh+y positive 
G-Acety)po)yneuridine C4-6 
Pericychvine 
Perivine 2: 
Anhydrovobasindiol C6-9 
Vobasine es-10 
Akuammiline c7-1 
Tabersonine 
Conopharyngine 

P2-18 

Conopharyngine 11-l 

19.Hydroxyconopharyngine 
11-l 

19.Hydroxyconopharyngine 
11-2 

19.Hydroxyconopharyngine 
11.2 
11-2 

3-Oxoconopharyngine 
Conopharyngine hydroxyindolenine 

Xl-3 

Coronatidine . 
11-4 

Coronaridine 
Xl-5 

Coronatidine 
11-5 
Xl-5 

34lxocoronaridine 
5-Oxocoronnridinc x1-10 

Coronaridine hydroxyindolenine 
Cl-12 
Xl-17 

3-Oxocoronaridine hydroxyindolenine Il.18 
(-)-Heyncanine 
(-)-3-Oxoheyneanine 

II-20 
U-22 

(-)-Ibogamine 
Isovoacmginc 

D-27 
Il.36 

Isovoacangine 
Voacriatine 

D-36 

Crasaanine 
1143 
12-8 

Conoduramine B2-7 
Conoduramine B2-7 
Conodurine B2-9 
Conodurine B2-9 
Gabunine 
Contains an alkaloid 

B2-13 

(-)-Ibogamine U-27 
Tabemanthine D-33 

206 
205 
114 
201 
168 
168 
222 
188 
222 
198 
211 
126,145;126 
211 
201 
202 
216 
201 
198 
181 
168 
216 
161 
198 
215 
201 
216 
168 
126 
168 
201 
211 
126 
168 
126 
168 
166 
94 

234 
234 



Species Pl8lli put Country of origin Alkaloida i4olated No. Referenca 

T. debmyi 

T. dichotoma 

T. disticha 

l,sb,rb Madagascar 
I =d- 
1 bhklgMCU 
I Sri Lallkfl 
I Sri Lanka 
1 Sri Lanka 
1 srl Lanka 
1 Sri Lanka 
fr Idi8 . 
fr;rb Indii . 
rb Idi 
1 Sri L8nk8 
I Sri Lanka 
rb Indii 
unk South America 
unk South America 

T. diuaticata . 1st 
lpb.b.r;b 
st $l,l,6t,r 
fl,i&,r 

&$ 
fl;l 
1 
fl 
1;rb; 

sb;at; * 
se 
unk 

rb 
rb;unk 
rb 

India; Florida 
India; Pakistan 
Florida; Egypt 
EGYPT 
Cuba 
Cuba; India 
Cuba 
Illdh 

2Y.E 
Cuba; Florida 
Bangladesh 
&azil 
India 
India; Brazil 
IIldii 

Dregamine 
Pandoline 
Pandine 
Perivine 
Vobasine 
Iaomethuentie 
Apparicine 
12-Methoxyvoaphylline 
T.berux& 
Coroaeridine 
(-)-Heyneanine 
194pi-Iboxyg8ine 
194pi-Voacri4tine 
Voacriatiae hydroxyindolenine 
Desethyl-ibophyllidine 
Stereoisomer of 19-hydroxyibo- 

phyUidiae 
Dregamine 
Tabemaemontanine 
Tabernaemontanine 
Vobaaine 
Appuicine 
Voaphylline 
~z-Methylvoaphylline 
Lochnericine 
Tabersonine 
Coronuidine 
Coronuidine 
Coronuidine 
Coronaridine 
5-Hydroxy-6-oxocoronaridine 
3-Cxocoronaridine 
5axocoronaridine 

c5-5 
14-7 
I5-1 
G-6 
c5-10 
C8-5 
A2-1 
Pl-3 
P2-16 
x1-5 
Il.20 
11-30 
Il.44 
11-46 
16-2 

16 
c5-5 
c5-7 
c5-7 
C5-10 
A2-1 
Pl-1 
Pl.2 
P2.11 
P2-16 
11-5 
Xl-5 
11-5 
11-5 
11-10 
11-11 
Il.12 

274 
274 
274 
431 
431 
438 
431 
431 
175 
150;186 
186 
431 
431 
218 
402 

403 
302;132 
281,302;83;89 
132;183 
183 
416 
416; 313.281 
348,4l6;3l3 
281 
416 
281,302;223.4( 

312;13% 
400 
249 

408 
408;249 
408 

rb 
rb 
rb-&b 
1;sb 
sb 

T. egiandulosa 

T. etegans 

f&l 
fl 
rb 
rb 
rb 
sb 
sb 
sb 
rb 
rb 
ab 
sb 
ab;wp 
rb 
rb 
l,tw,sb 
rb 
rb 
rb 
rb 
rb 
rb 
rb 
t-b 
rb 
rb 
rb 
rb 

T. eusepala sb 
sb 

Indie 
India 
India; cuba 
India; Cuba 
India 
India 
Illdia 
Cuba 
India 
Tanzania 
Tanzania 
Nigeria 
Central Africa 
Nigeria 
Tanzania 
Tanzania 
Cm&al Africa 
Central Africa 
Nigeria; Unknown 
Tanzania 
Tanzania 
Holland 
Tanzania 
Mozambique 
Mozambique 
Mozambique 
Mozambique 
Mozambique 
Mozambique 
Mozambique 
Mozambique 
Mozambique 

c+ I-HeYneenine 

Mozambique 
Mozambique 

(-j-He&man: 
(-)-Ibogamine 
Voacangine 
Isovoacangine 
Voacristine 
Isovoacristine 
3,14;4,19-Tetrahydro-olivacine 
Voacamine 
Perivine 
Vobasine 
Conopharyngine 
Coronaridine 
Coronaridine 
Coroneridine 
3-Hydroxycoronaridine 
6-Hydroxy-3axocoronaridine 
(6R)-3,6-Oxidocoronaridine 
Voacengine 
3.Hydroxyisovoacengine 
Isovoacangine 
Tacamine 
Voacamine 
Dregemine 
Tabemaemontanine 
Conoduramine 
Tabernaelegantine A 
Tabernaelegantine B 
Tabernaelegantine C 
Tabernaelegantine D 
Tabernaelegantinine A 
Tabemaelegantinine B 
Tabemaeiegantinine C 
Tabernaelegantinine D 
Suitable for extrnction of 

11-l-l 
n-19 
P ?O 
il-27 
Il.34 
X1-36 
Il.43 
11-45 
M2-3 
B2-24 
C5-6 
c5-10 
11-l 
Xl-5 
11-5 
x1-5 
11-7 
11-14 
11-16 
11-34 
Il.35 
Il.36 
Tl-1 
B2-24 
c5-5 
c5-7 
B2-7 
B2-14 
B2-15 
B2-16 
B2-I 7 
B2-18 
B2-19 
B2-20 
B2-21 

400 
408 
406 
408312 
281;312 
312 
302 
374 
348 
408 
284 
284 
205 
277 
205 
284 
284 
277 
277 
205;116 
284 
284 
434 
284 
289 
289 
289 
289,308 
289,308 
289,308 
289,308 
308 - 
308 
394 
394 

Madagascar 
Madagascar 

conopharyngine Il-1 145 
Vobasine c5-10 298 
Apparicine A2-1 298 



w,dry of origin Alkaoi& isolated No. Befenellces 

hda3aws (+ )-Tubot8iwlne A3-3 298 
- &he U-23 298 

@no hydroxyindolenine II-24 298 
--- mlstine D-44 298 

.N.. . deav8mine 13-2 298 
bwz=c- y- ,*3wa )-IanyoroGle8~~ne 13-3 298 

. s-am.. a s . dropseudo- 
pemnaine 14-3 298 

Il.23 234 

Phntput cc 

sb h! 
I,sb,rb I’Aada6ascer 
sb rvj8dagasur 
ab Mada6ascer 
ab Mads6ucu 
cb h 
8b Madqpuar 

rb ~d4-= 
St sku 
8t PeXU 
8b Bra9 
sb Brazil 
sb Aqgentiru 
unk B?&l 

Brazil 8b 
ab. Bresil 
ab BvUil 
sb Br&l 
ab Argenth 
unk BWZil 
sb Brazil 

hgentirm sb 
unk BmZiI 
unk BI%ZiI 
1,st Ghana 
1,st . Chum 

-9 
IIll 
lg-tpi-Voa 
(+)-(2OR)-~~myaroc , . #..a.... e.L-a--. 
~+~~zuspi,z-uenyt 

mpidos ’ ” 
lbogaine 
IbophyUitIme 
Ihophyihdine N.-oxide 
Affilttine 
Voachalotine 
Vowtmlotine 
Perivine 
Vobasine 
Conophuyngine 
Coronarldine 
Voacangine 
Vo8~gine 
Voacamidine 
Voacamine 
voacaminl 
16.Decarb 
Demethyh 
\- 

omethoxyvoacamine 
roacamine 

rincadiffine 

-- -. 
16-l 380 
16-S 38Q 
(24-l 181 

z-t 
181 
200 

CS-6 387 
cs-10 412 
11-l 412 
X1-5 412 
Il.34 412 
D-34 200 
B2-23 387 
B2-24 412 
B2-24 200 
B2-25 387 
B2-28 387 
cs-12 432 
c!7-2 381,432 

Speciea 

T. eusepaloidee 
T. flavicane 

T. fichsiifoha 

T. gianduloea 

T. huematoetictq,? b Indonesia 
T. heterophyua 1 French Guiana 

T. heyneana 

; 
! 
1 
1 
I 
1 
1 
sb,at 
sb,st 
sb,st 
se;fr;sb,st; 

b;r;wp 

sb,st 
r 

, frab,st;b,r 
r 
.sb,st;r 
sb,st 
sb,at 
sb,st 
sb,st 
I 
sb,st 
r 
sb,st 
sb,st 

T. humblolii I 
i,sb,rb 
I 
sb,rb 
I 
l,sb,rb 
I 
sb 
f 
I 

French allena 
French Quiana 
French Gu:.ma 
French Guiana 
French Guiana 
French Guiana 
French Guiana 
French Guiana 
India 
India 
hii 
India 
hdia 

India 
India 
Indi8 
India 

i%i 
India 
India 
India 
Indii 
Indi8 
India 
lndia 
India 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 

ErV&0Ien* 
lB’-Hydroxy+rvafoiene 
Ervafolidine 
3-epi-En-afolidine 
~19’R~l9’-Hy~oxy~~folidine 

m-1 
B4-1 
B4-2 
B4-5 
B4-6 
RA.7 

(I 9~)-19’-Hydroxy-3-epi-ervafoiidine - - . 
En-afohne B4-3 
19’.Hydroxy+rvafoiine B4-4 
Appaticine 
0-Acetylvallesamine 

A2-I 
A2-3 

(+ )-Tubotaiwine A3-3 
Coromujdine Il-5 
Coronuidine 11-5 

lo-Hydroxycoronaridine 
3-Oxocoronatidine 
(--)-Heyneanine . 
t-)-Ibogamine 
Voacangirte 
(19S)-3,19-Oxidovoacangine 
Voacangine hydroxyindolenine 
(6R)-3,6-Oxidovoacangine N,-oxide 
Voacristine 
Isovoacristine 
19-Oxovoacangine 
Voacangine pseudoindoxyl 
camptothecine 
9-Methoxycamptothecine 
Akuammidine 
Akuammicine 
Apparicine 
(+ )-Tubotaiwine 
(+ )-I6q&l4,15-Dchydro-vincaminc 
Ibogaine 
Iboxygaline 
iboxygainc 
l%pi-Iboxygaine 
19+-Iboxygaline 

Il-8 
11-11 
11-20 
D-27 
D-34 
11-39 
D-41 
11-42 
11-43 
II-45 
11-47 
12-6 
M3-1 
M3-2 
C4-2 
Sl-1 
A2-1 
A3-3 
El -6 
H-23 
D-25 
n-29 
U-30 
II-32 

a*7 
891 
397 
436 
436 
436 

349,397 
397 
396 
396 
396 
%+;245;396; 

184;184,261; 
194 

396 
261 
245;396;170 
261 
396;26I 
396 
396 
396 
396 
374 
396 
261 
369 
369 
279 
279 
279 
279 
279 
279,296. 
279 
296. 
279 
279 



- -~- -. 

SptCb 

T. killipii 

T. Ida 

T. longiflom 

T. fongi~ea 

T. lundii 

Pi8nt put 

hb.rb 
l;ib’ 
sb;rb 
sb,rb 
ab 
sb 
1,tw 
1,tw 
1,tw 
i,tw 
i,tw 
1,tw 
Ltw 
l;‘b 
ab 
unk 
sb. 
unk 
unk 
unit 
unit 
unk 
unk 
unk 
8e 
se;\ 
8e 
1,st.b 
\,st,b 
l&b 

a l&b 
1,at.b 

No. aunw of origin Alkaioids ‘miatad 

Voacangine Xl-34 
fiti- 

Voacriatine . 1143 
fiogainc peeudoindoxYi 12-3 

MJtCIJtgUC= 16~Dearbomethoxyvoacamine B2.25 

s. AmuiC8 Voacangine Il.34 
s2-6 

s. Alnerica Voacangine peeudoindoxYi 
%tUil Ge*hoschiio\ Cl-2 
%tazil Akuammidiae C4-2 

Btwil Notmacuslne B W-3 

BraGi Afflnine C6.3 

Braxu Vobuine cs-10 

Braxii Conodurine B2-9 
B2-24 

Bmxil Vo8carnine 
Unknown Voaphyliine Pl-1 

bJ0r.y cwst Conopharyngine 11-l 

unknown CoaopharYngine Il.1 

Ivory comt Vomtngine Il.34 

unknown Voacangine Il.34 

Ivory c!oast bovoacangin@ 11-36 

Unknown Voacriatine 11-43 

Unknown Voacamine B2-24 
B2-25 

Unknown i6.De~erbomethowvo8camine 
B2-30 

unknown Voacoxine 
udKJlown Vobtusine B3-1 

Costa Rica Tabersonine P2-16 

cata Ric8 Coronaridine X1-6 

. Costa Rica Voacangine Il.34 
c5-10 

Brazil Vobaaine 
Bra& Coronaridine 11-5 

Ibogaine 11-23 
Brazil U-29 
%IlhZil lboxygaine 
Bmzii bxygaine hydroxyindoienine x1-31 

11-34 

7. macrocalyx 

l,st, b BreZiI 
’ &b %ruil 
se Guvana 

T. macrocarp 

T. malacceneis 

se Gu$me 
se Sabah 
se Sabah 
se Sabah 
se Sebah 
St Malaysia 

I Malaysia 

T. mawitiana 
l&r Maiaysia 
sb,rb R&Con 
sb,rb R4union 
l,sb,rb Reunion 
1 R&union 

T. minutiffom ‘1 Madagascar 
I Madagascar 
I Madagascar 
I Madagascar 
I Madagascar 
I Madagascar 
I Madagascar 

7’. mocquwysii unk 
rb 
rb 
unk 
rtl 
rb 
l,sb,rb 

rb 

Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagascar 
Madagescar 
Madagascar 
Madagascar 

le-sJ9i-voacriaJn. 
Voectitine pseudoindoxyl 
Olivacine 
Tabersonine 
Coronaridine 
Voaphyiiine 
Coronaridine 
Voacangine 
Voecangine hydroxyindoiemne 
0.1% weak bases, having 4-5 corn- 

ponenta; the main one had m.p. 
209-211°C and possible formula 
%W.W, 

0.1% weak bases with at least 6 com- 
ponenrs, the main one hating 
properties simiiar to those of the 
compound from the stems 

AlkeJoids are present 
Dregamine 
Vobasine 
(+)-Tubotaiwine 
Unidentified bia-indole base 

(M** 644) 
Vobasine 
(+ )-Stemmadenine 
(+ )-Condylocarpine 
(4)Tubotaiwine 
(4 )-Vincadifformine 
Coronaridine 
(4 )-15,20;15’20*-Tetrahydro- 

prcsccaminc 
19,20-Dehydro-ervatamine 
Methuenine 
Ervitsine 
(+)-Tubotaiwine 
Coronaridine 
t-MIeyneanine 
(-)-I 9-q+Heyneanine 
Voacanginc 

296e 
296’ 
279,296’;279 
296’ 
300 
300 
275 
344 
344 
344 
344 
344 
344 
199 
199 
173 
199 
173 
203 
173 
173 
173 
173 
173 
360 
368;414 
368 
225 
225 
225 
225 
225 
225 

U-44 U-44 226 226 
12-7 12-7 225 225 
M2-L M2-L 225 225 
P2-16 P2-16 365 365 
x1-5 x1-5 365 365 
Pl-1 Pl-1 337 337 
11-5 11-5 337 337 
D-34 D-34 337 337 
D-41 D-41 337 

cs-5 
c5.IO 
A3-3 

123 
138 
280 
280 
2ao 

B 
cs-10 
Al-l 
A3-1 
A3.3 
P2-19 
D-5 

280 
297 
297 
297 
297 
297 
297 

B7-1 231,297 
CS-2 362 
C8-4 327,362 
c9-I 327,362 
A3-3 362 
11-5 266 
11-20 286 
II-21 286 
II*34 286 

123 



species 
-- 

Plant part Country of origin Alk8loids isol8ted No. Reference 

rb 
rb 
unk 
unk 
unk 
unk 
unk 

T. mucronata 

T. muricata 

unk 
unk 
unk 
unk 
unk 

. unk 
unk 
b 
b 

T. oliuacea 

T. otientalis ,, 

St Peru 
St Pe?u 
St PON 
at Peru 
St hN 
St PWII 
St PeN 
St Peru 
at PeN 
St PON 
St *Peru 
St PON 

unk Quwnshnd 

bhdagascu 
Madagascar 
Madagmar 
M8d8guc8r 
ad4!- 
Madagexcar 
M8dag8sc8z 
Philippines 
Philippina 
Colombia 

Voacrhtine 
194 i-Vo8cristine 
(+~0~~15,2O-~hyd~~e.v~e 
(-)-(2OS)-l&20-Dihydrocleavamine 
(+ )-( 20R )-Pseudoaspidospermidine 
(-)-(2OS)-Pseudo8spidospermidine 
(+)~2~~1,2-Dehyd~-~udo- 

aspidospermidiie 
(2OR)-C8puv~idine 
(20R )-1,2Dihydroc8puvosidine 
(2OS)-1.2~Diiydroc8puvosidine 
Dehydroxycapuvosine 
Dehydroxy-isoc8puvosine 
vowamine 
16~Decarbomethoxyvoac8mine 
Tabem8emontanine 
Coron8ridine 
Schultes, R8ff8uf 8nd Soejarto 24249 

Dmgendorff po8itive 
Aku8mmidine 
Condyloc8rpine N.-oxide 
Coron8ridine 
Coron8ridine hydroxyindoienine 
(-)-Heyne8nine 
Ibogaine 
(-)-Ibogamine 
Voac8ngine 
Voaangine hydroxyindolenine 
Voacristhe 
Coronaridine pseudoindoxyl 
Voacangine pseudoindoxyl 
Aku8mmidine 

13.3 
14-l 
14-2 

286 
266 
362 
362 
362 
362 

14-3 362 
B2-1 351.362.439 
B2-2 351 
B2-37 362,439 
B2-4 351,362 
B2-6 362 
B2-24 362 
B2-25 362 
c5-7 160 
11-5 180 

C4-2 
A3-2 
11-5 
11-17 
11-20 
Il.23 
11-27 
11-34 
11-41 
11-43 
12-2 
12-6 
CX-2 

37s 
379 
379 
379 
379 
379 
379 
379 
379 
379 
379 
379 
379 
383 

1. - 
b 
unk 
i,tw 
l,sb 
Lsb 
I&w 
sb 
I 
I, tw 
unk 
unk 
1,tw 
unk 
I 

1,tw 
unk 
unk 
mk 

kv 
ink 
1,tw 
unk 
1,tw 
unk 
b 

: 

b 

T. pachysiphon r 
sb 
r 
r 
I 
r 

h~OY8Uth 
QUWnsi8ad 
Queensland 
~JlOY8Ut6S 
Q-nshd 
Queensland 
kh5’8Ut&S 

New Guinea 
Queensland 
Is.Loyaut& 
New Hebrides 
Queen&ad 
Queen&ad 
b.fL’Y8Ut6s 
QueensIand 
New Guinw 
New fiebrida 
Queemd8nd 
b.hy8Ut& 
New Guinm 
h.L05’8Ut&8 

NRW He brides 
Is.LoY8utgs 
New Guine8 
Queensland 
Queensland 
Queensland 

Queensland 

Kenya 
Nigeri 
Kenya 
Kenya 
Africa 
Kenya 

bv8tamine 
batamine 
19.2o-Dehydto-erv8t8mine 
%hPi&‘v8tamine 
20~ePi-Erv8tamine 
Apparicine 
hqh.tyng~e 
CO~0pharyngine 
ConoPb8ryngine 
Cotonaridine 
Coronaridine 
lbqmine 
Ilmxygaine 
Vowangine 
VOwangine 
Vmzangine 

ISOVO8canghe 

Vo8aistine 
Pandoline 
P8ndoline 
2O*pi-Pandoline 
2O*pi-P8ndoline 
P8ndine 
P8ndine 
Vo8camine 
16-D~~rbomethoxyvo8amjne 
16.Dec8rbomethoxy.l9,,20’- 

dihydrovoacamine 
16-Dec8rbomethoxy.l9’,2o*- 

dihYdro-2O~pi-voa~mi~~ 
Pericyclivine 
Affinine 
Perivine 
Vobasine 
Apparicine 
‘Ihhaiwine iV,-oxide 

cfb7 
m-7 
c5-7 
C8-1 
C8-1 
C8-2 
C8-3 
C6-3 
A2-1 
11-l 
11-l 
11-l 
11-5 
fl-5 
Il.23 
11-29 
II-34 
11-34 
Il.34 
Il.36 
Il.43 
14-7 
I4-7 
14.8 
14-8 
15-l 
15-l 
B2-24 
B2-25 

82.26 

B2-27 
C4-4 
c5-3 
C5-6 
c5-10 
A2-I 
A3-4 

S88 
294 
383 
388 
294 
294 
388 
294 
294 
388 
383 
333 
388 
383 
294 
=4;383 
388 
383 
383 
383 
294 
388 
383 
388 
383 
388 
383 
294 
294 

294 

294 
334 
191 
334 
334 
153,233 

< 

333 



ae 
l;sb 
I 
1 

I 
se;ab 
I 
I 

r 

r 
r 
r 
r 

.r 
T. pandacaqui 1 

I 
* 1 

b 
b 
b 
b 
b 
b 
b 
1 
1 
\ 

Nigeria 
Gtmna; Nigeria 
GtlUI8 
Unknown 
Kenya; Nigeria 
Kenya 
Nigeria 
Ghana 
Unknown 

Principe Ia. 

Kenya 
Kenya 
Kenya 
Kenya 
Kenya 
Philippina 
Philippine8 
Phiiippines 
Jamaica 
Philippine8 
Jamaia 
Jamaia 
Jamaica 
Jamaica 
Jamaia (?) 
Philippines 
Pt$ppWS 
Philippines 

Pachyaiphine 
Conopharyngine 
19.HydroxyconopharYngine 
ConopharYngine hydroxyindolenine 
Coronaridine 
3axocoronaridine 
Voacangine 
Conopharyngine pseudoindoxyl 
Decarbomethoxy.l5,20;16,17- 

tetrahydrosecodine 
2Oa-Aminopregn-S-en-3P-Yl PD-glucoaide 
Conoduramine 
Conodutine 
3.Gxoconodurine 
3.(2’.Oxopropyl).conodurine 
Gabunine 
Pericyclivine 
Tabemaemontanine 

(+ ).20.epi-Lochneridine Coronaridiae 
Coronaridine 
(-).Ibogamine 
Iboxygaine 
Tabemanthine 
Iaovoaangine 
Voacriatine Ervafoline 
Ervafolidine 

P2-14 
11-l 
11-2 
11-4 
11-5 
Il.11 
11-34 
12-l 

250 
232 
334;205 
334 
191;205 
258 

Ml-l 213 

MS-1 133 
B2-7 334 
B2-9 334 
B2-10 334 
m2-11 334 
-2-13 334 
c4-4 235 
c5-7 235 
Sl-2 137 
11-5 167 
11-5 154,157 
Il.27 167 
11-29 167 
11-33 167 
11-36 167 
Il.43 2u4 
B4-3 235,349,397 
B4-7 235,436 
B4-8 235,436 

138 

sb 
T. psychoh+folia I 

sb 
sb 
l,rb 
sb 
1,sb 
I 
r;sb 
1 
sb,rb 
sb 
i,sb,rb;r 
sb 
l,sb,rb 
I 
I 
I 
sb 
sb 
sb,rb;r 
I 
rb 
r 
sb,rb 
sb,rb 
sb,rb 

T. pu bcscens I 
se,l,b* 

T. quadrangularisb r 
r 
r 

hdoodm 
Ivory coast 
Ivory Cow t 
Ivory cow 
Ivory Coasl 
Ivory Goad 
Ivory Gout 
Ivory coast 
Guyana 
Venezuela 
VenezueIa 
Guyana 
Venezuela 
Guyana 
Guyana 
Trinidad; Guyana 
Guyana ’ 
Guyana 
Guyana 
Guyana; Trinidad 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guysnn 
Guyana 
Guyana; Trinidad 
Guyana 
Guyana 
Trinidad 
Guyana 
Guyana 
Guyana 
Australia 
Moh~cas 
Pet-U 
PWU 

Peru 

CoMahu .m alkaloid 
16*&-Ksositiirikinc Cl -3 
Tetrahyclro-alstot.’ . C2.’ 
VallCsiacho~~mi~~~~ VI-1 
bovaltcsinchotaminc Vl-2 
12.Methoxy-14.15.dehydrovincamine El-9 
Coronaridine 
Voacangine 
16*pi-bositsiri kine 
Affbine 
Anhydrovobasindiol 
Vobasine 
16-epi-Vobasinic acid 
Heiocarpamine 
(+).Tubotaiwine 
Comnaridine 
10.Hydroxycoronaridine 
Ibogaine 
Ibogaine hydroxyindolenine 
Voacangine 
3-Oxovoacangine 
Voacangine hydroxyindolenine 
Voacristine 
19.epi-Voacristine . 
10.Hydroxyheyneanine 
(6R)-3,6-Oxidovoacangine 
Voacangine pseudoindoxyl 
OIivacine 
Angustine 
Voacamidine 
Voacamine 
Voacamine 
16.Decarbomethoxyvoacamine 
N,l-Demethylvoacamine 
Alkaloid tests weakly positive 
Alkaloid tests positive 
Coronaridine 
3-Oxocoronaridinc 
Coronaridine hydroxvindoleninc 

11-5 
Il.34 
Cl-3 
C6-3 
c5-9 
c5-10 
c5-11 
ClO-1 
A3-3 
Il.5 
11-8 
11-23 
Il.24 
II -34 
Xl-37 
11.41 
Il.43 
Il.44 
Il.49 
Il.51 
X2-6 
M2-2 
M4-1 
B2-23 
B2-24 
B2-24 
B2-25 
B2-28 

11-5 
Il.11 
II-17 

24.120 
441 
441 
441 
441 
441 
441 
441 
418 
239 
209,239 
416 
239 
418 
418 
132;416 
418 
416 
418 
418;132 
418 
418 
418 
416 
418 
416 
418 
418;132 
418 
418 
132 
418 
418 
418 
95 
112 
378 
378 
378 

. 



Speciea Phn~ put 

T 
r 
r 
I 
r 
r 
r 
r 
r 
r 
r 

Country d &in Alkaloids iw3lattd No. ktltlV%lCW 

PtN Il.20 378 

PtN Il.21 318 

PetU 
11-23 378 

PeN Il.27 378 

PtN Il.28 378 

PeN U-34 378 

PeN x1-37 378 

PtN 11-41 378 

PeN 12-2 378 

P8N 12-4 378 

PtN 

T. retusa 

T. riedelii 

T. rigida 

88 
ae 
882 
se;l,sb;rb 
rb .’ 
1,sb:rb 
rb 
rb 
se;l,sb 
1 
1 
1 
1,tw,e 
1,tw,ti 
1*tw,st 
I, tw,st 
sb 
sb 

a sb 
sb 
sb 

M=W== 
~d4== 
Madagescar 
Affa- 
Madagascar 
Mada@== 
Madagancar 
Madagascar 
M=b-= 
Madagascar 
Madagawzar 
Madagascar 
Braxil 
Braail 
Brad 
B&l 
Braail 
Brdl 
Brazil 
Braail 
Bra88 

(- )-Iityneanine 
(-)-l9~pi-Hoyneanin~ 
nmg8im 
(-)-Ibogamine 
(19R)-19.Hydroxy+bogamint 
Voacangine 
S-Oxovoacangine 
Voacangine hydroxyindolenine 
Coroaaridine peeudoindox$ 
Ibogamint pseudoindoxyl 
(lVR)-19.Hy@oxy-ibogamifit 

pseudoindoxyl 
Voaphylline 
Pacbysipbine 
Tabtrsordne 
Coroaaaidiie 
chotmridiie hydroxyindo\erdno 
(-)-Heyneanine 
;+;lp-; 
w. 

Voacangine 
3Qxovoacangiae 
Voe~tine 
3 isomers of heyneanine 
(+ )-Minovincine 
(+ )-3.Ozominovincine 
(+ )-viicadiif0nniM 
(-)-Viacadifformine 
(+ )-Vincamiae 
(-)-Vincamine 
(+ )-Apovincamine 
(+ )-16-epi-v&amine 
(-)-16~pi-vincenhe 

12-5 
Pl-1 
P2-14 
P2-16 
11-5 
Il.17 
Il.20 
U-26 
Il.27 
x1-34 
Il.37 
U-43 

L-12 
P2-13 
P2-19 
P2-20 
El-l 
El-2 
=*.-3 

L-4 

378 
27a 
278 
278 
27a;264:234 
234 
284334 
234 
234 
278364 
264 
264 
264 
2lU 
210 
210 
210 
210 
210 
210 
210 
210 
210 

i? mpicole 

3 .dzmannii 

T. sananho 

T. sessilifolia 

T. siphilitico 

T. spherocorpo 

T. stapfiana 

- 

i 
b 

k 
sb,rb 
l,sb,rb 
J,sb,rb 
l,sb,rb 
l,sb,rb 
l,sb,rb 
l,sb,rb 
l,sb,rb 
Lsb,rb 
l,sb,rb 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
l,st,sb 
l,sLsb 
se,r 
b,st 

23. Amerhx 
s Aamica 
Braail 

PtN 

PeN 
PeN 
PtN 
PeN 

Madagascar 
hklagaacar 
Madagascer 
Madagascar 
M=bscar 
~cbscar 
Madagascar 
Madagascar 
Madagascar 
Mfdqmscar 
Guyana 
Guyana 
Guyana 
th yana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 
Guyana 

Guyana 
zdy;na 

India 
Indonesia 
Kenya 

X2-6 190 
X2-7 190 

Vowangina psaudoindoxy\ 
Voacriatine pseudoinf? ,I 
Unknown alkaloid from all 

3 phnt parts 
Coronaridine 
+Hydroxycoronaridine 
(-)-Heyneanine 
(-)-Ibogamine 
Voacangine 
Dregamine 
Tabernaemontanine 
Apptricine 
Coronaridine 
6.Hydroxy-3-oxocoronaridine 
(6JZ)-3.6-Oxidocoronaridine 
&ovOacangine 
6.Hydroxy-S-oxo-iaovoacangint 
(6R)-3,6-Oxide-isovoac&gine 
10 Unknown dimeric indoit alkaloids 
Gtisaonchizine 
Tttrahydro-alstotint 
Pltiocarpamine 
Appaticint 
(+ )-Tubotaiwine 
Vincadifformint 
12.Hydroxyvincadifformint 
Coronaridint 
Voacangine 
Isovoacangine 
Tetrastachyne 
Tetrastachynint 
12,12’-Bis-( ll-hydroxycoronarj- 

dinyl ) 
Bonafousine 
Isobonarousinc 
Dregamine 
Tabernaemontanint 
AIkaIoids uresent 

11-5 
11-7 
U-20 
11-27 
x1-34 
c5-5 
cs-7 
A2-1 
II-5 
11-14 
11-16 
Il-36 
11-38 
11-40 
B 
(X-1 
c2-4 
ClO-1 
A2-1 
A3-3 
P2-20 
P2.22 
Xl-5 
Xl-34 
11-36 
B4-5 
B4-6 

B5-1 
B6-1 
B6-2 
c5-5 
c5-7 

Pericyclivine c4-4 

94 
330 
338 
338 
338 
338 
291 
291 
291 
291 
291 
291 
291 
291 
291 
291 
310 
331,415 
331,415 
331,415 
331.415 
331,415 
331,415 
311 
311 
311 
331,415 . 
331,415 

311 
309 
393 
212 
2x2 
17 
354 



material, and the appropriate literature references. The abbreviations used 
for the parts of the plants are explained in 5 4.3. 

4-5. Biogenesis and chemo taxonomy of the indole alkaloids present in 
the genus Tabernaemo.n tuna ’ 

4.5.1. Biogenesis 
Except for the primary precursor strictosidine, all the important inter- 

mediates shown in Scheme la-d have been found in at least one Tabernae- 
montana species in one form or another. Geissoschizine is present in one 
species, (+ )-stemmadenine in two species, and decarbomethoxy-16,20; 
16,17-tetrahydrosecodine, which may be derived from the intermediate 
3,4-dehydrosecodine, in one species. Because these compounds are simply 
intermediates and readily converted to more evolved but less reactive struc- 
tures, their concentration is usually low and this makes them difficult to 
isolate. In contrast, other intermediates, such as vobasine and coronaridine, 
are much more stable; they have been isolated from 17 and 39 species, 
respectively, and they probably occur more commonly in the genus 
Z’ubernuemontana than in any other alkaloid-containing genus of the Apo- 
c ynaceae . 

fThe co-occurrence of certain groups of alkaloids provides support for 
the’biogenetic pathways presented in Scheme la-d (Table 6). Class A 
alkaloids have been isolated from 21 species; in 18 of them class C alkaloids 
and in 20 of them class I alkaloids are present as well, In none of the species 
do class A alkaloids occur alone. This is consistent with the alkaloids, of this 
class having a position intermediate between those of the C and I classes, 
as shown in Scheme lc. In nine of the 12 cases where alkaloids of the 1 
group C4 have been isolated, alkaloids of the group C5 have also been 
found, which points to a relationship between these $wo groups. Bases 
of the groups C8/C9 have beeri obtained from five species and in four 
of them they co-occur with bases of the much more common groups C4/C5; 
this suggests that the C8/C9 bases may be formed from the C4/C5 bases. 
Alkaloids of the group 12, assuming they are not artefacts, are probably 
derived from those of the group 11, since in over 90% of the species 
from which the group 12 alkaloids have been obtained, group 11 alkaloids 
also occur. In half the ‘species containing alkaloids of the group B2 they 
sre present together with alkaloids of the groups C4/C5 and Il; in only one 
case do group B2 alkaloids occur without the simultaneous presence of 
aikaloids of one of these two types. 

4.5.1.1. Artefacts: Whether hydroxyindolenine, pseudoindoxyl, and 
oxindole iboga type alkaloids really are naturally occurring compounds or 
not is still doubtful. These compounds are easily formed by aerial oxida- 
tion in, for example, chloroform [ 2011. 

The 2’oxopropyl derivatives of coronaridine and conodurine are almost 
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certainly artefacts, formed by reaction between acetone and the (reactive) 
hydroxyl group at C-3 [ 2841. N-Oxides and 3-hydroxyl derivatives may be 
formed when certain types of alkaloids are left for a period of time in 
contact with chloroform or dichloromethane [ 252 J. 

4.5.2. Chemo taxonomy 
$d 

4.5.2.1. Chemical characterisation of the genus Tabernaemontana: Al- 
though there is no uniform pattern by which each species can be identified . 
with certainty as belonging to the genus Tabernaemontana, the information 
given in Tables 7 and 8 provides a good over-all view of the genus. Table 7 ,,, 
shows the number of different alkaloids found in each subgroup and pin- 
points the more evolved groups of species. The data afford no indication 
of the number of species from which any given compound has been isolated, 
This aspect is covered in Table 8, which lists individual alkaloids that have 
been obtained from five or more Tabernaemontana species; the table thus a 
also indicates the most frequently occurring aIkaIoid groups in the genus. 

Alkaloids of the group Xl have been found in 52 of the 67 chemically 
investigated Tabernaemontana species. Although representatives of this 
group have been isolated from other genera, e.g. Voacanga, Tabernanthe 
and Stemmadenia, the presence of simple iboga bases is fairly characteristic 
of the genus Tabernaemontana because they occur in most species. Alkaloids 
of the groups C4 and C5 are less characteristic, not only because they are 
l&s’often present (in less than half the species examined) but also because 
they turn up in many other genera of the Apocynaceae. Highly characteristic 
of Tabernaemontana, since they have so far been obtained almost exclusively 
from species of this genus, are alkaloids of groups C8 (5 species), C9 (1 
species), 14 (8 species), 15 (4 species), 16 (3 species), and Tl (1 species). 

4.5.2.2. Chemo taxonomy in taxonomic revisions: Table 9 displays the 
results of chemical studies relating to T. coffeoides. The findings are set out 
under the plant names used when the work was originally published. The 
fist column indicates the different plant parts studied. The 12 taxa listed 
sre considered by one of the present authors (A.J.M.L.) all to be synonyms 
of !!‘. coffeoides, For clarity, only the code numbers of the different alka- 
loids are given. 

It is evident that none of the taxa has the same alkaloid composition, 
although they all represent one and the same species. The differences found 
may be due to a number of factors: the existence of chemical races, variation 
within the species, soil, climate, the time of collection of the plant material, 
and the methods used during the isolation and identification of the alka- 
loids. Nevertheless, in the composition of the root and stem-bark alkaloid 
mixtures some similarities can be discerned, viz. the presence in both of the 
alkaloids C5-5, C5-7, C5-10, C8-4, C8-7,11-27, and M2-1, as well as of a 
number of minor compounds. All this does not prove that the material 
investigated originated from the same species, but it does provide some 
evidence, at least, in support of the botanical revision. 



TABLE 7 

NUMBER OF DIFFERENT ALKALOIDS FOUND IN EACH TYPE 

Alkaloid No. of 
tzroup alkaloids 

Cl 4 
c2 4 c3 1 
c4 7 

c5 12 
C6 5 
c7 3 
C8 10 
c9 1 
Cl0 2 

Alkaloid 
@ouP 

Vl 
Sl Al 
A2 

A3 
Pl 
P2 
El 

No. of 
alkaloids 

2 
3 
1 
3 
4 
3 

22 
9 

AIkaloid No. of 
i%roup alkaloids 

11 52 
12 8 
13 3 
14 12 
15 1 
16 8 
Tl 1 
Ml 1 
M2 3 
M3 2 
M4 1 
M5 1 

AIkaloid No. of 
@-UP alkaloids 

Bl 2 
B2 37 
B3 1 
B4 10 
B5 1 
B6 2 
B7 1 
B8 1 

TABLE 8 -. 

INDIVIDUAL ALKALOIDS OCCURRING IN FIVE OR MORE TABERNAEMONTANA SPECIES 

AIkaloid No. of species AIkaIoid No. of species AIkaIoid No. of species Alkaloid No. of species 

from which from which from which from which 

isolated isolated isolated isolated 

c%-2 6 A3-3 11 n-20 13 Xl-43 16 
c4-4 5 Pl-1 8 11-21 6 11-44 5 ’ 
c5-5 9 P2-16 9 11-23 10 12-6 7 
(Xi-6 7 11-l 9 11-27 15 B2-24 12 
c5-7 8 11-5 39 n-34 35 B2-25 6 
c5-10 17 n-11 6 11-36 15 
A2-1 14 11-17 7 1141 9 
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TABLE 9 !, 

ALKALOID COMPOSITION OF TABERNAEMONTANA COFFEOIDES -I- 

1: 

Leaves 
c5-7 *c5-7 

a-1 
Al-l 

Stem bark 
c5-5 
c5-7 
c5-10 
C8-4 
C8-7 
11-27 

*c5-5 
c5-7 
c5-10 
C8-4 
C8-7 
11-27 

Sl-3 

c5-5 
c5-7 
c5-10 
C8-4 
C8-7 

H. coffe- H. costata H. mem- H. membranacea H. modesta H. modesta var. 
methenii wbvar. 

****B2-36 

Root bark 
c5-5 *c5-5 
c5-7 c5-7 
c5-10 C8-4 
C8-4 C8-7 
C8-7 11-27 
11-27 Il.36 

., 

c5-5 
c5-7 
c5-10 
C8-4 
C8-7 

****B2-14 

Sl-3 
M+* 366 

c2-1 
c2-2 
c5-10 
C6-2 
C6-3 
C6-4 
C6-5 
C8-4 
C8-7 
11-27 
M2-1 

- 

- *c5-5 , 
cx-7 
11-27 

**C8-7 
C8-9 
11-5 
11-21 
11-34 
B2-14 

*C4-3 
C6-6 
c5-7 
c5-10 
C8-4 
C8-7 
11-36 
h,f+* 382 

*c5-5 
*c5-7 

c5-10 
C8-4 
C8-6 
C8-7 
H-27 

*c5-5 
c5-7 
c5-10 
C8-7 
C8-8 
11-27 

**B2-32 

H. modesta var. modesta subvar. H. silicola 

modesta 
l3291 

diuarica ta 
t3671 

breuituba 
13671 

montana 
l3f-l is291 ;. ’ 

c4-3 
C6-7 
c5-10 
C8-4 
C8-7 
11-36 

C4-3 
c5-6 
c%-7 
c5-10 
C8-4 
C8-7 
11-36 

C6-5 
C6-7 
C6-10 
C8-4 
C8-7 
11-27 
H-36 
M+’ 366 

c4-6 
C&l0 
Pl-1 
11-20 
n-21 
M+’ 378 
6 Dimers 

C4-2 
CX-8 
P2-17 

c4-4 
C6-6 
cc7 
cc10 
C8-4 
C8-7 
A2-1 
A2-2 
P2-2 ” 
P2-11 
P2-16 
P2-18 ., 
P2-21 

M+’ 382 

c5-6 
c5-7 
C8-4 
C8-5 
C8-7 
C8-9 
A2-1 
11-27 
M2-1 

C6-6 
cc7 
c%-10 
C8-4 
C8-6 
C8-7 
C8-9 
11-27 
M2-1 

cc5 fx-6 
c5-7 C6-7 
C8-4 C&l0 
C8-6 C8-4 
C8-7 C8-5 
C8-9 C8-7 
A2-1 (33-Q 
11-27 11-27 
M2-1 M2-1 

c5-6 c%-5 
cc7 G-7 
C8-4 c5-10 
C8-7 C8-4 
C8-9 C8-7 
C8-10 
A2-1 
,Il-27 ; 
M2-1 
, 3’ 

Ctb6 
c5-7 
C8-4 
C8-7 
C8-9 
C8-10 
A2-1 
11-27 
M2-1 

c5.5. 
c5-7 
c5-10 
C8-4 
C8-6 
C8-7 
C8-9 
11-27 
M2-1 
M” 312 



4.5.2.3. Distribution of alkaloid types in Tabernaemontana species from 
different geogmphical areas: Table 10 summarizes the occurrence in 
Tabernaemontana species from different regions of the world of the 10 main 
classes of indole alkaloids found in the genus. In order to enable this to be 
done, the distribution range of the genus has been divided into four areas, 
each represented by a number: (1) North, Central, and South America; 
(2) Africa, including Madagascar and Mauritius; (3) Continental Asia; (4) 
Malaysm (Indonesia, Borneo, Philippines, New Guinea), Australia and the 
Pacific. 

No conclusions can be drawn regarding the vallesiachotaman, strychnan, 
eburnan, tacaman and miscellaneous classes. The plumeran and ibogan 
classes are distributed uniformly over the different areas, while the corynan- 
thean, aspidospermatan and his-indole classes appear to occur somewhat 
more frequently in Africa. 

5. Non-alkaloidal constituents of the genus Tabernaemontana 

Although most of the phytochemical work on the genus Tabernaemon- 
tuna has been concerned with the alkaloidal constituents and most of the 
ethnomedicinal uses are probably related to the pharmacological activity 
of these substances, some non-alkaloidal constituents, mostly triterpenes, 
have also been isolated. Table 11 lists the species and plant parts from 
which these constituents have been obtained, together with the literature 
references. Again, it is to be noted that there is no guarantee as to the 
correctness of the botanical identification of most of the plant materials 
examined. Where possible, however, the identity of any documenting herb- 
arium specimens has been checked by one of the authors (A.J.M.L.). 

Evidently, the occurrence of the two amyrins and lupeol, and their 
acetates, as well as other triterpenes, is common in Tabernaemontana 
species. Other compounds found which have some pharmacological interest 
are: salicylic acid, benzoic acid, various flavonoids, a bacteriolytic enzyme, 
and two cardiac glycosides (?). The presence of a large amount of sweroside, 
a secoiridoid closely related to secologanin (see $3.1), in the alkaloid-free 
leaves of T. psoi-ocurpa may well,be of biogenetic significance. At the same 
time, this occurrence poses the question of what other roles seco-iridoids 
may play besides taking part in the biogenesis of indole alkaloids. 

6. Ethnobotany of Tabernaemontana species 

This section outlines the ethnobotany of the genus Tubernaemontana. 
The data have been compiled from many different sources - ethnobotanical 
books, journals and scientific papers - dating from the late 17th century 
(Van Rheede tot Drakestein, Flora Malabarica) up to the present day, but 
no attempt has been made to present an exhaustive account. Annotations 
attached to sheets in the herbaria at Leiden, Kew and the Department of 



TABLE 11 

NON-ALKALOIDAL CONSTITUENTS OF THE GENUS TABERNAEMONTANA 

Plant species Plant part Constituent References 

T. affinis 

T. arborea 
T. aurantiaca 

T. brachyantha 
T. cmssa 

T. crispa 
T. dichotoma 
T. divaricata 

rb 
rb 
rb 
fr 
fr,b 
fr,la 
fr,la 
b 
sb 
sb,r 
sb,r 
rb 
sb,rb 
tw,la 
tw,la 
la 
la 
tw,la 
fl;l (?) 
1 (?I 

1m 
1m 
1;sb;rb 
1;sb;rb 
r 
rb 
rb 
rb 
rb 
rb 
rb 

pAmyrin 
Lupeol and its acetate 
Sitosterol 
Lupeol acetate 
p-Amyrin 
fl-Amyrin aliphatic esters 
Lupeol and its acetate and other aliphatic esters 
Sitosterol 
a-Amyrin acetate (?) 
a-Amyrin, p-amyrin, and lupeol acetates 
Clionasterol 
Compound CzHzOO 
Compound Csv-Hs,,O 
Unidentified amino acids 
Milk-clotting and proteolytic enzymes 
2 Proteins 
Bacteriolytic enzyme 
Galactose and glucose 
Kaempferol 
Salicylic, p-hydroxybenxoic, protocatechuic, vanillic and 

syringic acids 
Sinapic acid 
Quercetin 
a-Amyrin and lupeol and their acetates 
@-Sitosterol 
D-Mannitol 
Benxoic acid 
Aurantiamide acetate 
Cycloartenol 
Sterol and sterol glucoside 
Campesterol 
Palmitic. oleic and Iinoleic m&h 

304 
304 
304 
390 
171 
101 
101 
171 
263 
143,160 
160 
94 
98 
192 
192 
149,177 
149 
192 
124;347 

347 
347 
347 
268,302;117;408 
268,302;117;408 
165 
408 
408 
408 
80 
408 
80 

T. heynama fk 

T. killipii 
T. iongipes 

fr 
sb,sw 
b 
fr 
sb,sw 
fr;b 
fr 
sb 
se 
fr 
fr 

.fr 
fr 
l,st,b,r 
b,la 
1 

-1 
.4&b 

E 
-st,b,r 
st, b,r 
st,b,r 

.:st,b,r 
st, b,r 
st,b,r 
st, b,r 

O-hytill 
#-Amyxin acetate 
fl-Amyrin and its acetate 
Lupeol 
Lupeol acetate 
Ursolic acid ~ 
2 Triterpenes 
2 Cardiac glycosides (?) 
Lupeol acetate 
Palmitic, stearic, oleic and linoleic acids 

241 

396 
103 
241 
396 
106;103 
107 
300 
368 
414 
414 
414 
414 
227 
101 
227 
227 
227 
413 
101 
226 
226 

~ 226 
226 
226 
226 

T. orientalis 

-. 

T. pachysiphon 

T. pacifica 

T. penduliflora 
T. psorocarpa 
T. sphaerocarpa 

T. wallichiana 

b 

:esb,sw 
1: 
la 
1,sb 
1 
I 

Bauerenol acetate 
Cycloeucalenol 
Multiflorenol acetate and palmitate 
Campesterol, @-sitosterol and stigmssterol 
@-Amyrin and lupeol and their acetates 
Lupeol acetate 
Ursolic acid 
Aliphatic hydrocarbons (CzeHs4 to CssHii) 
fiSitostero1 
Linoleic, myristic, oleic, palmitic and stearic acids 
Lupeol acetate 
a-Amyrenone 
u- and fl-amyrin and lupeol and their acetates 
Cycloartenone 
Lupenone 

- 

@-Taraxasterol and its acetate 
&Sitosterol 
Palmitic, heptadecanoic, steatic, nonadecanoic, arachidic 

and oleic acids 
Aliphatic hydrocarbons (CzsH,z to’CasHea) 
Myristic, palmitic, stearic, oleic and linoleic acids 
Sweroside 
a- and &amyrin and lupeol acetates 
Triterpene long-chain fatty-acid esters 
Bauerenol acetate 
@-Sitosterol 
n-Nonacosane, n-hentriacontane, n-tritriacontane 

226 
226 
413 
433 
36,101 
101 
207 
207 
207 t 
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Botany, British Museum (Natural History) have also been included. The 
information relating to the individual species is presented under the current- 
ly accepted botanical name, and the synonyms are to be found in the list 
given in 5 2.5. It must again be stressed that there is no guarantee as to the 
correctness of the identity of the plants whose use is mentioned. For each 
species, the uses encountered, medicinal or other, are given, together with 
references. In addition, the country or area of origin and remarks about 
the toxicity, if any, are presented. More recent literature that only repeats 
information found in earlier references is not cited. The section ends with 
a general discussion and summary of the purposes for which the different 
Tabernaemontana species are used. 

6.1. E thnobotany of the indiuidual species 

T. acapulcensis 
Mexico: The sap, like that of T. amygdalifolia (q.v.), is used to treat 

wounds [ 4201. 

T. affinis 
Brazil: The leaves have been provti experimentally to be poisonous 

to cattle [ 1881. The wood is used for planks and as firewood [47]. The 
plant is cultivated as an ornamental [ 281. 

T. alba 
Mexico: Occasionally, latex is applied to warts to destroy them [ 44, cf. 

4201. 
Brazil: The leaves of this aromatic plant have febrifugal and purgative 

properties, and they me sometimes used in baths. Its bak is used as a tonic 
and febrifuge [47 J. The plant is also used as an anthelmintic, especially 
against Taenia [ 811. 

T. amygdalifolia 
Mexico : Although the plant is suspected to contain some active principle, 

it is not considered toxic. The latex or resin produced in the autumn is a 
purgative - a few drops are poured into hot sugared water and drunk; the 
effect is quick b& is sometimes accompanied by vomiting. Blepharitis 
granulosa is treated by carefully touching the affected parts with the resin 
[ 1251. 

Colombia: Here the plant is considered to be very toxjc. The latex is 
used for healing warts and the leaves as a cataplasm for treating tumors 
and healing serious wounds [ 2851. 

Puerto Rico and Central America: The latex of this very toxic plant is 
used against warts and a decoction of the baxk against fevers and syphilis; 
it is used externally with success against ulcers [ 211. 

T. arcuata 
Peru: The Lamista Indians take small glasses of a macerate of the bark 

and roots in brandy over a period of 16 days in order to cure rh&matism 
[236]. 

T. auran Caca 
Bougainville Island: Sap of the plant is added to coconut oil and rubbed 

on the skin to make it blister [54]. 

T. aus tra lis 
Paraguay: The latex is used for healing warts [ 361, 

T. borbonica 
Rhunion: The plant [ 261 and its latex [ 871 are considered to be poison- 

ous. The wood is used for domestic purposes, such as making trunks [ 12, 
211, 

T. bovina 
South Vietnam : The roots are a source of rubber [ 1271. The sticky latex 

is applied externally to soften the skin [lo]. 

T. brachyan tha 
Southern Nigeria: The bark is used to make cloth. 
Cameroon: Twigs are crushed and mixed with “fever leaf” (Ocimum) for 

use as a vermifuge [ 751. 

T. bufalina 
Indo-China: The plant is used for its emollient and laxative properties. 

Latex from the fruit is used especially for the gentle extraction of sharp 
points or thorns f?om the flesh [3]. 

Vietnam: The mild, sticky latex is applied externally to soften the skin 
[lo]. The very bitter roots are used to cure stomach disorders [68,97]. 

China, Guangxi: the roots are applied in the treatment of dislocations 
[ 3431; Guangdong (Hainan): Chewing the roots cures a sore throat and 
applying the boiled crushed leaves heals boils [266]. It is used against 
rheumatoid arthritis and is applied to boils and swellings, sprains and bruises 
[3*31. 

, T. callosa 
Madagascar: The latex is poisonous and is a strong purgative [ 79 J. 

T. ca tharinensis 
Brazil: The wood is used as firewood and for making planks [ 471. 



T. cerifera 
New Caledonia: The wax covering the buds is readily collected for use by 

melting it with hot water [21,265]. The macerate of the bark is a drastic 
purgative [ 2651. 

T, chippii , 
Liberia, Ghana: The latex was formerly permitted as an ingredient in 

paste rubber [ 75,137]. 

T. citrifolia 
Mexico : The resin is used to remove warts [ 4201. 
Antilles: The leaves are used in baths as a febrifuge and also to make a 

wash for wounds, while the bitter bark is used as a tonic, febrifuge, and 
anthelmintic. The latex stops the bleeding of wounds [ 71. The plant has 
been employed as a remedy for fevers [ 441. The acrid latex from the twigs 
allays the pain in an aching tooth [115]. 

Martinique, Guadeloupe: The leaves are used in baths as a febrifuge and 
a purgative. The bark of this aromatic plant is considered to be a tonic and 
febrifuge [ 121. 

Cuba: The leaves are believed to be febrifugal and purgative. The bark is 
a tonic and febrifuge, used in baths or externally. Latex when used in baths 
is a febrifuge and when applied topically heals warts and stops bleeding 
[15]. The caustic latex is used against herpes, warts and as a hemostatic 
1851. 

T. coffeoides 
Comores: The leaves and fruits are used to coagulate the rubber of other 

plants [ 3201. 
Seychelles: Spoons are made out of the wood [ 311. 
Madagascar: A decoction of the stem bark is given to nursing mothers 

to strengthen them. Roasted and powdered roots are applied to suppurating 
and festering wounds [240]. The very bitter leaves and bark are popular 
remedies against fatigue and stomach cramps; they are also used to suppress 
hunger [217]. An infusion of the leaves is taken in order to lose weight 
and the fresh bitter bark when chewed helps to suppress hunger [320]. 

T. corymbosa 
Thailand: The bark and roots are utilised in making arrow poison [119]. 
Malaysia: The latex is used to treat tertiary syphilitic ulceration [ 671. 

The sap from the leaves is used against sores [ 511. A decoction of the bark 
is highly praised in the treatment of tertiary syphilis, while the pounded 
roots are used against hydrocele and orchitis [ 251. An infusion of the inner 
bark or root is drawn into the nostrils in treating ulceration due to syphilis, 
and a poultice of the leaves may also be applied [53]. During and after 

confinement the roots are used. The plant is pounded and a poultice made 
for use in orchitis. It may have been the bark and roots of this species 
which entered into the composition of the dart poison made by the Mantra 
(Temuan or Belanda) of Malacca [67]. 

T. crassa 
Sierra Leone: After scraping the surface of the lesion, the latex is 

applied in cases of ringworm. The latex, useless by itself, is used to co- 
agulate good rubber (also in Liberia, Ivory Coast, Ghana, and southern 
I?igeria), although at one time it was thought to be the source of West 
African rubber [ 751. 

Liberia: The wood is used for making boxes, etc. [75]. 
Ivory Coast: The Ebrie give a decoction of the leaves to mentally retarded ’ 

children and tired adults as a tonic. The bitter latex is applied as a wound 
disinfectant and a few drops in the nose helps against violent headaches. 
It is also very caustic and one drop in the eye causes blindness. The Attie 
say that the effect of this plant is similar to that of Strophanthus [ 741. 
The Shien use the latex against leprosy. The plant is also an arrow poison 
ingredient in the Daola region [ 901. The latex is applied to wounds as a 
styptic and the juice of the bark is instilled into the nose to relieve violent s 
headaches. It is also used by medicine-men to calm the insane. A decoction 
of the bark applied as an enema relieves pains in the back and rheumatism 
and is also indicated in cases of constipation [ 2701. 

Central African Republic and Congo: A paste of the fruit is applied 
topically in treating contusions and sprained backs. Latex from the bark ’ 
and fruit is used against coryza and to heal wounds. A decoction of the 
roots and bark is drawn into the nose to treat coryza and sinusitis [ 1791. ” 

Gabon: The flowers are ornamental, and leaves are used for thatching 
because their bitter taste keeps cockroaches away [ 1401. 

Zaire: Leprous wounds, after being rubbed with the leaves of Ficus exas- 
perata and having long incisions made in them with a sugarcane leaf, are 
treated with latex from the fruit [185]. The bark, together with Aframo- 
mum fruit, is used against intestinal worms. A decoction of the bark is 
drunk against stomach disorders [ 771. A potion prepared by mixing pieces 
of root in water with Aframomum fruits and straining is drunk against 
blenorrhea or diarrhea [ 1851. 
R&mion: The latex is used for healing wounds and for treating abscesses, 
boils and carbuncles. A decoction of the bark is employed as a laxative, 

3 for ovarian conditions, hematuria and blenorrhagia. Given orally? the plant 
is believed to have an anthehnintic action [ 3641. 

T. crispa 
India: An infusion of the bark or root is stated to be used against dysen- 

tery and as an astringent [21]. The yellow, bitter root contains much latex 
. . 
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and has a burning taste; it is used against diarrhea, dysentery and externally 
against abscesses [ 71. 

T. cylindrocarpa 
Malaysia: The leaves are pounded with turmeric and rice as a poultice 

for skin conditions such as itch and eczema; the leaves are also used against 
beriberi [ 521. A poultice of the root mixed with other plants is rubbed over 
the whole body as a treatment for the nodular gummata met with in late 
syphilis and a steam-bath with the leaves is used for the same purpose [ 531. 

T. cymosa 
Colombia: The plant is said to have cardiotonic properties [ 4371, 

T. dicho toma 
India: It is noted [ 161 that the vernacular names and uses of the plant 

are similar to those of T. diuaricata (q.v.) [16]. The fruit, known in English 
as “Eve’s apple” or “forbidden fruit”, is edible according’ to some [ 231, 
but others say that although it looks nice and tastes good it is a deadly 
poison [ 21,169]. The seeds are a powerful narcotic and poisonous and give 
rise to delirium and other symptoms like those caused by Datura [ 20,711. 
In addition, the seeds act as a purgative, this being a property shared by 
the latex, leaves and bark. All parts of the plant are included in remedies 
for snake bite, while the bark and roots are used in combination with other 
drugs for treating scorpion stings. However, experimental evidence indi- 
cates that the plant is not an effective antidote against either [ 711. 

Sri Lanka: The fruits, as well as a preparation made by boiling the leaves, 
bark and stems with other ingredients in oil, are used in the treatment of 
ulcers and fistulae [ 571. Latex from the leaves and stems is said to be poison- 
ous, but at the same time is applied to wounds [57, cf. 371. The tender 
leaves and latex are much used by ‘boil doctors’ to soften and ripen boils 
and carbuncles [37]. The pounded leaves and bark are applied externally 
to the bites of snakes and centipedes. A preparation of the bark is placed 
on abraded skin as an antiseptic and astringent [ 571. Chewing the roots 
is said to relieve toothache. The plant is used as a cooling application in 
cases of eye affections; the plant part used is not indicated [37]. 

T. dinhensis 
South Vietnam: An infusion of the roots is prescribed for indigestion 

and colic [ 971. 

T. disticha 
French Guiana and Brazil: The bark is a febrifuge and the latex can be 

used a kind of milk [ 211. 

T. d ivarica ta 
Western India: The latex has the reputation of being very cooling and is 
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applied to wounds to prevent inflammation [ 161. 
Southern India: The juice expressed from the plant is mixed with oil 

and applied to the head in order to soothe pains in the eyes. Chewing the 
root relieves tooth-ache. Deco&d with oil and applied to the head it relieves 
all indispositions, especially pains, of the head. Again, the root rubbed up , 
with water and drunk kills intestinal worms and rubbed up with lemon juice 
it removes opacities from the eyes [ 11. An infusion of the root is believed 
to have febrifugal properties. An infusion of the bark and root is used 
against dysentery [6]. The flowers are used to treat inflammation of the 
cornea [ 161. 

India: The plant is a constituent of various medicines for the treatment 
of eye conditions. Applied as a face plaster, it is a remedy against poisons. , 
In clarified butter and boiled in water together with other ingredients it 
cures coughs, asthma, catarrh, fevers, mania, uIceration, morbid secretion 
of urine, leprosy, hiccough, vomiting, swellings, suppression of urine, dis- 
orders of semen and womb. It predisposes women to pregnancy. It destroys 
poisons. The plant is used in the treatment of the spleen, piles and abdom- 
inal tumours. In a medicated oil as a clyster, enema, liniment or in the ear, 
it is also administered for most of the conditions just listed; in addition, 
it is given for diarrhea, heat in the head, epilepsy and emprosthotonos. In 
oil together with other constituents is relieves diseases and gives strength 
in a beneficial and excellent liniment. It promotes the growth of hair, con- 
ception and ensures long life. Given as a poultice with other ingredients, 
it relieves headache. It is also a constituent of a remedy to cure leprosy or 
pityriasis. It is a constituent of an oil said to be a remedy for every disease. 
The drug is administered as an errhine, draught, liniment, enema or linctus 1 
[ 191. The juice from the flowers is dropped into the eyes in cases of ophthal- 
mia; it is supposed to be of a very cooling nature [ 41, but at the same time 
it is said to be very toxic [ 211. The aril gives a red color which is occasion- 
ally used as a dye by the hill people. The wood is employed medicinally 
as a refrigerant and also in incense and perfumery [ 201. The root has a 
bitter taste and is used as an emmenagogue, aphrodisiac, tonic and purga- 
tive. It acts as a tonic for the brain, liver and spleen; it removes bad humors 
and is useful in paralysis, weakness of the limbs and in strangury; it lessens 
pains in the limbs and joints and cures scorpion stings and epilepsy. Charcoal 
made from it is good in ophthalmia and the oil is good for epilepsy (Yun- 
ani). The root is acrid, bitter and heating, astringent to the bowels, alexi- 
pharmic, digestible, useful in “kapha”, biliousness and diseases of the blood 
(Ayurveda) [71]. 

, Pakistan: The plant is cultivated as an ornamental throughout the Punjab. 
The bark, leaves and flowers are popular household remedies, the flowers 
especially being valued by Yunani practitioners for their analgesic properties 
1891. 

Sri Lanka: The latex is said to be cooling and is applied to sore eyes. 
It is also a remedy for toothache. The plant is commonly cultivated and its 

i uses are similar to those of T. dichotoma [ 371. 



Burma: The root is an emmenagogue and a tonic [ 1521. An unspecified 
part of the plant is used in making cakes of yeast for brewing rice beer 
[330]. 

Vietnam: The roots are used against jungle fever [ 971. 
China: The juice of the leaves is antihypertensive and diuretic, and it 

clears edema; it is also used for treating eye conditions, boils, ulcers and 
other sores, as well as rabies, headache, fractures, etc. [ 3431. 

Malaysia: The root is applied against lumbago, urinary stones and poison- 
ing [ 21. The leaves are pounded with sugar candy and water to give a drink 
for curing coughs, and the ground roots are used to treat eye conditions 
[ 251. The leaves are used against convulsions. For ulceration of the nose, 
the pounded roots are mixed with the roots of another (unidentified) 
Tabernaemontana species, the roots and leaves of Sawopus albicans and 
the young leaves of Ficus hispida; the mixture is then sniffed into the 
nostrils [ 521. 

Indonesia: Throughout the country the plant is cultivated for its white, 
sweet-scented flowers [8,51]. The leaves, bark and twigs may form the 
main components of an arrow poison used on the Mentawei Islands; the 
roots are a local medicine [ 33,39,50]. Water in which the flowers have been 
soaked is sprinkled on smallpox patients [ 501. The dried root is used as a 
powder or as a decoction against stomach troubles [ 291. The sap and flowers 
are aaid to be poisonous [29, cf. 261. 

T. eglandulosa 
Zaire : The root is used against snake bites [ 1851. 

T, elegans 
Malawi: The wood is used to make bows and arrows [113]. 
Zimbabwe, Mozambique: The fruit is eaten [113,147]. The Tonga use 

the Iatex as a styptic and the root as a remedy for pulmonary diseases 
[113,147,326]. 

Southern Africa: The fruit pulp, which is bright orange and slimy with a 
pleasant flavor, is highly esteemed by the local population and is also eaten 
by monkeys, baboons, rhinoceroses and various birds [ 251,339]. Zulus put 
the fruit into milk they wish to curdle in order to speed up the process. 
The seeds are burnt, ground and mixed with tobacco for chewing and 
smoking. The milky latex is sometimes used as a birdlime or as a glue for 
arrowheads [ 2511. The coagulated latex is rubber-like but of inferior quality; 

. it is used as a styptic. The root is a remedy for pulmonary diseases [ 3391. 

T. f uchsiifolia 
Brazil: The wood is used for planks and firewood [47]. 

T. cf. gentilii 
Zaire: The plant is used as a fish poison [72]. 

T. harmandiana 
Thailand: For an internal abscess the roots, leaves and fruit are made 

into a poultice and they are also taken internally [46]. 

T. heterophylla 
Brazil (Amazonas): The leaves of this vine are believed to be a valuable 

component of a tea for “old people who are slow and forgetful”. 
Peru: The species has many medicinal uses in the Arn&onian region 

[375]. 

T. heyneana 
1’ I 

India: According to the Pharmacographia Indica [ 161 and Zndian Medi- 

[’ 
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cinal Plants [ 711, the uses of this species are the me as for T. divaricata , 
(q.v.). It has been noted additionally that in southern peninsular India a 
decoction of the leaves is used to cure sores on the teats of cows and that 
the bark is used against fevers [ 3301. 1, i 
T. hilariana 

Brazil: The leaves are poisonous, although they can be eaten by horses 
[32]. The wood is used for planks and firewood [47 J. 

< 
iI! T. hirta 
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Malaysia: The plant is used for ulceration of the nose. This species may 
have been a constituent of the dart poison prepared by the Mantra (probably 
Temuan or Belanda) of Malacca [67]. 

T. hystrix 

i 
Brazil, Paraguay, Argentina: The leaves are used against poisonous bites 

1 
and the bark is used as a bitter [ 211. ‘0 

i Paraguay: This plant and related species are used externally against a 
s slipped disk [ 231. 

I 
T. killipii 

South America: Medicinal [ 3001. 

T. laeta 
Brazil (Rio de Janeiro, Espirito Santo, Minas): An infusion of the leaves 

taken orally or the latex applied topically is used to treat skin disorders 
[ 28 J. The bark has febrifugal properties and is also used for heahng wounds 
[47]. The wood is white and easily worked; spoons and other tools are 

’ made from it. The bitter root is taken in smalI doses as a tonic, but in 
larger doses it is toxic [28]. 

T. longiflora 
Senegal, Sierra Leone, Liberia: The plant is cultivated for its strongly 
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scented white flowers and it has been introduced into other countries 
t751- 

Cameroon: The leaves are used against elephantiasis as follows: the 
leg is beaten until it bleeds, then it is put in hot sand until it hurts, next 
it is put in cold water to cool it, and finally the leg is wrapped with fresh 
leaves of the plant. This is repeated three times a day until the leg is healed. 
The roots are macerated in water and a few drops of the liquid are put 
into the nostrils against headache [ 1361. 

T. longipes 
Belize: The plant is used as a source of rubber and also as a cure for beef 

worm [ 2661. 

T. iuensis 
Thailand: There are said to be two varieties, both considered to be highly 

medicinal [ 481. 

T. macrocarpa 
Eastern Malaysia, Sabah: The fruit is medicinal [ 2661; it is used to relieve 

the pain of toothache [82]. 
Indonesia: The abundant sticky latex serves as birdlime [ 511, while the 

fine, whitish, very soft wood is used for making kris scabbards [50,51]. 

T. ma laccensis 
Malaysia: The leaves and sap or the pounded roots are applied as a poul- 

tice for boils. A decoction of the bark is used like that of T. corymbosa 
(q.v.) for the treatment of syphilis [ 251. The juice is administered or the 
plant may be boiled and the steam inhaled for ulceration of the nose result- 
ing from tertiary syphilis. A decoction of root shavings has been included 
in the (ipoh) dart poison prepared by the Mantra (Temuan or Belanda) of 
Malacca [67, cf. 251. The plant is considered to be poisonous and is not 
eaten by cattle [ 1211. 

T. markgrafiana 
Brazil: The leaves are used in febrifugal baths. The bark is mixed with 

water and applied to wounds as a disinfectant and to aid healing [257]. 

T. mauri tiana 
Mauritius, Reunion: The very toxic latex is used as an anthelmintic and 

a fish poison [12,21,26,87]. A weak decoction of the bark is employed 
against dysentery and blenorrhea [87]. The astringent root also finds use 
against dysentery and intestinal worms and as a fish poison [21]. 

Rdunion: Use is made of the astringent properties of the plant and it is 
also applied as a vermifuge [ 3641. 

Mauritius: The plant is used against dysentery and blenorrhagia [ 3641.’ 

T, microphylla 
Thailand: This small shrub is medicinal and is widely used internally 

[41,45]. It has a peppery taste [41,45]. 

T. muricata 
Colombia: Flowers and leaves of the shrub are dried in the sun and 

added to chicha (fermented Manihot esculenta) as a stimulant, especially 
for the aged and sick. This practice seems to be common to most Indians 
along the lower Rio Vaupes [376]. 

T. nova-guineensis 
Solomon Islands: This tree and its fruits are much feared because it is 

believed that they are able to distort the hands and fingers as leprosy does 
[ 551. The sap is medicinal and with coconut oil is rubbed on the skin to 
raise blisters [ 2661. 

T. orientalis 
China, Guangdong (Hainan): The roots (of T. officinalis) are used against 

stomach ache [ 3431. 
Papua-New Guinea: In the Sepik district when the fruit is red it is opened 

and the sap rubbed on to “grille” (Tinea imbricata) [332]. The latex of the 
plant is applied like iodine to cure skin lesions [ 1641. In Hula the root is 
scraped and rubbed on a sore nose [332,421]. The plant is suspected of 
causing sudden death in horses and cattle [88]. A decoction is used to cause 
abortion [ 761. 

Australia: The aborigines apply the latex to ulcers and sores. The plant 
is suspected of poisoning horses and cows [ 881. A decoction of the intensely 
bitter bark is sometimes sold as “bitters” [ 141. 

New Caledonia: The plant is reported to have a very toxic latex [ 2651. 
Fiji: In the form of a poultice the plant is used to reduce swellings, 

abscesses, etc. [59,63]. A decoction of the leaves is said to be used for 
stomach ache [62], while the bark is a medicine for headache [66]. 

Samoa: The leaves are an ingredient of an arrow poison called na suafa 
or putu [32]. 

Tonga: For treating toothache, the root is powdered and wrapped in a 
leaf of the nut-palm; it is then put in a cup with hot or warm water and the 
liquid obtained after wringing out the contents of the leaf is taken as a 
mouthwash [ 2551. An infusion of the grated root is used in the same way 
for the same purpose, and the mouthwash is said to be effective in relieving 
the pain [ 2461. 

T! pachysiphon 
Togo: The pulp of the pounded leaves is used by women ior the hair 
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Benin, Nigeria: The white latex does not coagulate and it is used to 
adulterate good rubber [34,75, cf. 271. The bark yields fiber for making 
“lifa” (Asaba) or “dodo” cloths [ 34,75, cf. 30,401. The wood is yellow 
and hard, and the sapwood and heartwood are not differentiated; it re- 
sembles boxwood, but is softer, and is used locally for making combs, The 
roots are applied medicinally [ 751. The latex from this tree is used to 
snare birds and it may also be one of the gums used in repairing pots and 
calabashes [ 1421. 

Tropical Africa: The juice from the tree is used as birdlime. The leaves 
afford a black substance applied by women for coloring their hair [ 1271. 

Uganda: The latex is sometimes used for making birdlime [ 93 J. The 
wood is very hard [34]. 

Tanxania: The latex is used as a styptic and is applied to wounds for 
healing [78]. It is dropped into a sore eye as a cure [443] ; it is also used as 
a birdlime. The Shambaia use the latex as a glue and the wood for axe 
handles. A watery extract of the fruit is used as a galactagogue for goats 
and a concentrated extract of the wood is a poison [ 1471. 

East Africa: The latex is applied directly to sore eyes. It is used to treat 
minor cuts or abrasions on the body, merely by allowing it to drop from 
the cut end of the fruit on to the injured surface; because of the presence 
of a rubber-like substance in the milky sap a film or “skin” forms over the 
injured part. For headaches, the head is washed with an infusion of the 
leaves. A decoction of the roots is used against stomach ache, constipation, 
flatulence, headache and as a hypnotic [317]. 

T. paisavelensis 
Mexico: The resin is used to remove warts [420]. 

T. pandacaqui 
Philippines: The milky juice, placed directly on the affected part, is 

widely employed for healing wounds and to reduce swellings [86,358]. A 
decoction of the leaves is used against dysentery and snakebite [6]. As a 
cataplasm, the leaves are placed on the abdomen to induce menstruation; 
it is also said that they are applied to hasten parturition [92], and women 
have a decoction of the leaves in their bath water after childbirth [358]. 
The leaves, mixed with powdered rice husks and fried, are rubbed over the 
body of a person suffering a relapse following any kind of illness. The 
pounded leaves are heated and placed on the navel and the small of the 
back to combat sudden sickness causing severe stomach ache and cramps 
[96]. The leaves are used as a bleaching agent [86]. A decoction of the 
bark and roots is used to cure disorders of the stomach and intestines, 
inciuding gastro-enteritis, and women also use it during childbirth [86,358]. 

T. peduncularis 
Malaysia: The roots are boiled and the decoction used against abscesses in 

the nose [ 521. A decoction is drunk in treating ulceration of the nose in 
tertiary syphilis; other methods of administration are probably also used 
[67]. The plant is poisonous [ 2661. 

T. penduiiflora 
Central African Republic: The black juice from the berries is used for . 

the healing of wounds and the bark is made into a rough kind of rope [ 911. 
The latex of the fruit is applied in colds and for the healing of wounds. 

1 Externally, the fruits are put on a sprained ankle. A decoction of the root 
~ bark is injected [77]. 

T. persicariifoiia , 
Reunion: The plant and its latex are considered poisonous [6,26]. 

! 
The wood is used for domestic purposes [6]. 

Mauritius: The latex is believed to be acrid and caustic [lo]. 

T. polysperma 
Eastern Malaysia Sabah: The plant is used medicinally for headache [64]. 

T. psycho trifolia 
Colombia: The latex is employed medicinally [359]. 
Venezuela: The greenish brown, slightly streaked wood is said to be used 

for making furniture and musical instruments [ 1221. 

T, re tusa 
Madagascar: The latex is often used to prepare lime-twigs. The aril of the ’ 

fruit is much appreciated by bats and other animals [320]. 
Mauritius: The plant finds use as an emollient and against lung conditions 

WI. 
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T. rimulosa 
Colombia : Venezuelan settlers in the vicinity of San Felipe report that a 

few leaves of the shrub boiled in milk act as a sleep-inducing draught [375]. 

T. ru bra-s triola ta 
Brazil: Two or three drops of the latex with sugar are taken for stomach 

disorders. The bitter leaves are used as a tonic [ 281. 

‘T, salzmannii 
Brazil: The powdered seeds are used against intestinal worms. The latex 

is used to heal fractures. An infusion of the leaves is given as a diuretic, 
:I while a concentrated decoction is added to a bath against pains in the hips. 



The white, readily worked wood is used for making kitchen and other im- 
plements. The sawdust is smoked to repel insects. Powdered root is taken 
orally against stomach cramps and colic, The somewhat caustic root bark 
is boiled down with mandioc flour and used as a warm cataplasm against 
paronychia [ 281. 

T. sananho 
Colombia: A mixture of latex and water can be used to cure eye wounds 

[375]. 
Peru: In the upper part of the Amazon the plant has long been considered 

a panacea, the name sanango signifies a more or less all-purpose medicinal 
plant. In the Leticia area it is employed as a febrifuge, emetic, diuretic, 
calmative and for various minor ailments. A tepid decoction of the leaves 
and bark is used to wash wounds and afterwards powdered bark is put 
over the wound; this is repeated three times a day for 10 days. A water 
extract of the root is drunk three times a day during 15 days against rheu- 
matism and for wounds [375]. 

Peru, Brazil: An infusion of the roots is used against rheumatic pains 
[376]. 

T. siphili tica 
Colombia: The Makuna Indians put drops of the latex into the eyes to 

prevent sleep. 
Ecuador: The Kofan Indians eat the pulp surrounding the seeds [375]. 
Peru: The root is taken in water for rheumatism [ 56,375]. 

T. sphaerocarpa 
Eastern Malaysia: Sarawak: The latex is of commercial value, while the 

wood is used for planks, coffins, clogs, etc. [ 431. Sabah: The fruit is medi- 
cinal [ 581; it relieves the pain of toothache [82]. 

Indonesia, Kalimantan: The chopped root is an ingredient of siren arrow 
poison [ 391. The plant is considered very poisonous [ 91. Java: The plant, 
including its fruits and latex, are believed to be poisonous [8,10,18]. It is 
often planted in gardens as an ornamental [ll] and in cemeteries [18]. 
A decoction of the leaves and bark is rubbed on the skin against fever. 
The crushed leaves are mixed with chalk and applied to the forehead against 
eye infections [ll]. Sunda Islands: The latex is used against skin conditions. 
The leaves are applied externally to sprained ankles [ 181. 

T. (Ervatamia) species 
Eastern Malaysia, Sabah: The plant is a medicine for headache [64]. 

T. (Gabunia) species 
Tanzania: The plant is used against eruptions of the skin of the head; 

the aching parts are covered with latex. An infusion of the root is drunk’ 
to hasten parturition and is also used as an arrow poison [159]. 

T. (Rejoua anguinea) species 
Solomon Islands: This tree and its fruit are much feared because it is ,!I, 
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-believed that they are able to distort the hands and fingers as leprosy does 

/I 1, 
$4 
!’ T. sralensis 

Kampuchea: The fruits are used in treating eruptions of the skin. A piece 

4 of the root may be added to the betel quid [ 2441. The roots are used direct 
1; ly against snake bites [97]. 

T. s tap fiana 
East Africa: The milky latex is used as birdlime [38]. 

T. stenosiphon 
Saint Theme: The plant is used for the production of rubber [ 231. The 

latex induces vomiting and is also purgative. The root is a tonic and febrifuge 
We 

Nigeria: Here also the plant is used for the production of rubber [ 341. 

T. undula ta 
Colombia: The Taiwan0 Indians boil the crushed leaves with those of 

Manihot esculen ta in preparing a tea which is thought an excellent vermi- 
fuge; the use of this tea is common [375]. 

Venezuela: The plant gives a white latex which is said to be poisonous 
11631. 

Trinidad and Tobago: The shredded root boiled and taken internally is 
said to alleviate mapepire bite [65]. 

Brazil: The leaves are used in baths against dysentery [257], 

T. ven tricosa 
Tanzania: When the latex is dropped on fresh or cold wounds, they heal 

within two days [ 781. 
East Africa: The latex from the stem is put on old wounds against secon- 

dary infections and to aid healing [ 3 171. 
South Africa: Rubber has been prepared from the latex [147] and boys 

sometimes use it, especially that of the fruits, for birdlime [251]. The bitter 
bark has been used for treating fevers [60], but antifebrile properties have 
never been confirmed experimentally and the extracts are not antimalarial. 

: 
[ 

The yellow wood is very hard [147]. The timber is light-colored, dense, 
looks well when varnished, and is suitable for planking and such purposes 

i when big enough [251]. 



TABLE 12 TABLE 12 (continued) 

CLASSIFIED USES OF TABERNAEMONTANA SPECIES THROUGHOUT THE 
WORLD 

No. Uses 

No. Uses Times Geographical area 
found 

1 2 3 4 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

Poisonous 
a Man 
b Animais 

Non-medicinal uses 
a Source of wood 
b Source of rubber 
c Source of fiber 
d Source of food 
e Source of dyes 
f Birdlime 
g Appetiser (bitter) 
h Ornamental 
i Insect repellant 
j Fish poison 
k Arrow poison 
I Softening the skin 
m Miscellaneous (wax, oil, perfume, incense, 

duel 
Antimicrobial 

a Infiamation (throat, eyes, nails) 
b Wounds (washing, disinfecting and healing) 
c Syphilis 
d Hansen’s disease (leprosy) 
e Gonorrhea 

Antiparasitic 
a Intestinal worms 
b Filariasis (elephant&is) 
c Dysentery, diarrhea, malaria, stomach 

disorders 
“Antitumor” 

a Warts (and blistering agents) 
b Tumors 
c Ulcers (skin), sores, abscesses 

Analgesic 
a Toothache 
b Headache 
c Rheumatic pains 
d Other pains 

Hormonal action 
a Abortion, hastening childbirth 
b Aphrodisiac 
c Menstrual disorders 
d Galactagogue 
CNS action 
a Epilepsy 
b Insanity 

18 
15 

3 
71 
16 

8 
2 

3, 
3 
6 
2 
6 
2 
3 
8 
3 

9 
46 
17 
18 

6 
4 
1 

36 
12 

1 

22 
33 

9 
5 

19 
32 

8 
10 

7 
7 

10 
3 
1 
5 
1 

26 
3 
4 

6 
5 
1 

14 
7 
2 

- 

2 
- 
- 

1 
1, 
1 

- 
- 

- 
12 

4 
7 
1 
- 
- 
7 
6 

- 

2 
7 
6 
1 
1 
6 
1 
- 
4 
1 

- 

. 

- 
- 
- 
- 

11 

3 7 2 
3 6 1 
- 1 1 

34 13 10 
6 - 3 
6 1 - 
2 - - 
1 - - 
1 2 - 
6 - 1 
- - 1 
2 2 1 
1 - - 
3 - - 
2 4 2 
1 2 - 

6 2 2 
10 22 2 

2 10 1 
6 4 1 
- 6 - 
1 3 - 
1 - - 

10 12 6 
4 2 1 
1 - - 

6 10 6 
3 .l7 6 
1 2 1 

- 4 - 
2 11 5 
8 11 7 
- 4 3 
6 2 2 
2 1 - 

- 4 2 
3 4 3 
1 - 2 

- 1 - 
1 3 1 
1 - - 
6 9 - 

- .3'-. 
1 3 - 

Times Geographical area 
found 

1 2 3 4. 

c Hypnotic, narcotic 3 
d Tonic, stimulant 

2 1 - - 
16 

9. Action on the blood 
9 3 3 - 

9 
a Styptic (after childbirth, for wounds) 

1 3 4 1 
7 

b Blood diseases 
1 2 

2 
10. Action on the kidney 

-!21 
6 

a Diuretic 
2 -3- 

4 
b Urinary calculi 

2 -2- 
1 11. Against poisonous bites --1-, 

(snakes, scorpions, 
insects) 7 12. Purgative 2 4 - 1 

12 
13. Emetic 

4 4 3 
3 

14. Febrifuge 
3--A 

20 
16. Beri-beri 

10 7 
1 

16, “General medicine” 
-AlI 

13 4 1 2’ 6 

6.2. Diskussion 

Ethnobotanical data is available for about 75 species. The findings are 
summarised in Tables 12-14, which deal with information about the kind 
of use, the form in which used, and the plant part used, respectively. In 
order to allow conclusions to be drawn between one part of the world 
and another, the material is treated on the basis of the four geographical 
areas indicated in 8 4.5.2.3. 

TABLE 13 

THE FORMS IN WHICH iTABERNAEMONTANA SPECIES ARE USED IN 
ETHNOMEDICINE 

Route of Form used Total 
administration 

Geographical area 
W) 74 

InternaI 

’ 
ExternaI 

Lungs 
Mouth 
- 

1 2 3 4 

Infusion, macerate, decoction, 
suspension, solution 30 26 35 30 9 

Powder 2 60 - 60 - 
Poultice, wanh, ointment, powder, 

solution 28 26 19 30 26 
Bath 4 88 - - 12 
Steam-bath 1 -- 100 - 
Chewing, mouth wash 3 - - 83 17 
Not Epecified 31 31 17 43. 9 



TABLE 14 

THE PARTS OF TABERNAEMOhTAhJA PLANTS USED IN ETHNOMEDICINE 

Plant part used 

Seeds, fruits 
Flowers 
Leaves 
Oil, sap 
Latex 
Stem (bark), twigs 
Root (bark) 
Whole plant, not specified 

%I ot total 
use 

5 
3 

19 
1 

18 
16 
25 
13 

Geographica area 

1 2 3 4 

9 36 27 27 
14 - 86 - 
36 10 36 19 
- - 67 33 

40 32 15 13 
34 23 31 11 
16 23 55 5 
27 3 57 13 

6.2.1. Kind of use 
In Table 12 the uses are divided into different categories, and for each 

use, medicinal and non-medicinal, the number of times it is described in 
the literature pertaining to the four geographical areas is recorded. 

6,2.2. Form used 
The forms in which the plant materials are used are shown in Table 13. 

The percentages in the total column show the proportions of the total 
medicinal uses recorded which the particular form of use represents. The 
last four columns give an indication of the geographical distribution of the 
various forms of use. 

6.2.3. Plant part employed 
Table 14 sets out the uses of the various plant parts, expressed as a per- 

centage of the total number of medicinal uses described in 3 6.1. Again, 
the last four columns break down the data according to the four geograph- 
ical regions. 

6.2.4. Ethnobotanical conclusions 
(a) Types of use: Many Tabernaemontana species are used for non- 

medicinal purposes, the wood in particular being used as timber or fire- 
wood. Other uses are varied and often ingenious. The incorporation of 
certain species into arrow poisons suggests the presence of strong and perhaps 
rapidly acting constituents. However, only a few species are described as 
being toxic. 

Of the medicinal uses reported, those which rely on an antimicrobial 
action are the most common. Tabernaemontana species are nevertheless 
often used in curing illnesses involving parasites or protozoa and in dealing 
with warts; they are also applied as analgesics, stimulants and febrifuges. 

Curiously, up until now few substances active against micro-organisms 
have been discovered in the genus, and the same applies to anti-parasitic 

principles (see 5 7). On the other hand, many compounds of the iboga 
type are known to act as stimulants (5 7) and this could help to explain 
the use of Tabernaemontana species as tonics. It could thus well be worth- 
while to investigate the genus more closely, not only for compounds with 
an antimicrobial action but also for those with activity against rheumatic 
conditions; these could have an analgesic or an anti-inflammatory action. 

(b) Tabernaemontana preparations are almost equally divided between 
forms for internal and for external use, mostly as decoctions, infusions, 
washes, and poultices. Particularly in South America, baths are often used 
to combat fevers. 

(c) The plant part most frequently used for medicinal purposes is the 
root bark. Since this is the part of the plant which is usually richest in 
alkaloids, it would seem that these substances may play an important role 
in the medicinal value of the root bark. The next most frequently used 
plant parts are the latex and leaves; they carry less alkaloids and it is pos- 
sible that part of their therapeutic effect is due to some of the other sub- 
stances present. In the latex, for example, enzymes, as well as certain secon- 
dary plant substances, occur. The stem bark, used in about one-sixth of the 
applications recorded, is also a relatively rich source of alkaloids. Plant 
parts other than those just mentioned are little used. 

‘7, Pharmacology of crude extracts and aI.kaloids from Tubernuemontunu 
species 

In this section is recorded the results of pharmacological studies, on 
extracts from the plants themselves and also on some of the alkaloids which 
have been isolated. However, as already stressed in the Introduction, the 
pharmacology of the alkaloids is seldom examined, probably because the 
amount of substance isolated is usually insufficient and also because phyto- 
chemical laboratories are not usually equipped for the necessary pharmaco- 
logical work. It is certainly not due to the absence of pharmacologically 
interesting compounds ‘in the genus. Among the alkaloids present in 
Tabernaemon tana species that are currently of interest are: camptothecine 
and 9-methoxycamptothecine, which have antitumor activity; olivacine, 
which has antitumor and antiprotozoal activity; serpentine, which has 
antitumor activity; and (+ )-vincamine, which is used for cerebral sclerosis. 

The pharmacology of the species is dealt with first and then individual 
alkaloids are discussed, together with medical uses, if any, which have been 
developed. Literature references are also given. 

7.1, Pharmacological studies on extracts from Tabernaemon tana species 

T. affinis 
The crude extract had antitumor activity [ 2241. Both ethanolic and 

aqueous extracts were highly toxic to mice and fish; they decreased the 
s blood pressure in cats and, according to tests on the rabbit duodenum 



and guinea-pig ileum, had spasmolytic activity [229]. The activity was 
related to the presence of 19+@-heyneanine [ 2721. 

T. arborea 
A chloroform extract of a crude aqueous extract from the trunk had 

cytotoxic activity against P-388 lymphocytic leukemia, which was evidently 
related to the presence of the alkaloids voacangine, voacamine, and 19epi. 
voacorine [ 3621. 

T. crassa 
A crude ethanolic extract decreased motor activity and brought about 

muscle relaxation in mice. A dose of 250 mg/kg extract proved to be lethal 
within 30 min [ 4401. 

,T. dichotoma 
An alkaloidal fraction had hypotensive and sedative activity, while an- 

other fraction showed tumor-inhibiting activity [ 2591. 

T. divarica ta 
Crude extracts had anticancer activity [ 2811. Alkaloids from the seeds, 

roots and pod depressed bone-marrow activity in rats, resulting in temporary 
leukopenia [ 4001. 

T. eglandulosa 
Ethanolic extracts of the leaves, bark, root bark and seeds had no cardiac 

activity when tested on the isolated toad heart [ 1621. 

T. heyneana 
Extracts appear to exhibit promising activity against certain types of 

cancer [ 3281. An aqueous ethanolic extract of the roots displayed both 
cytotoxic and antitumor activity [ 2501. 

T. malaccensis 
The crude alkaloids from the leaves had slight but lasting hypotensive 

effects [ 1231. 

T. orien talis 
In the dog, small intravenous doses of a stem-bark aqueous extract led 

to an increase in the rate of respiration; large doses, however, decreased 
the rate and also enhanced the hypertensive action of adrenaline and depres- 
sed the accompanying bradycardia [ 1081. The latex has proteolytic activity 
[134]. 

T. pandacaqui 
Crude chloroform extracts showed a high degree of inhibition against 

P-388 lymphocytic leukemia [355]. 
An aqueous extract completely inhibited the growth of Micrococcus 

aureus but had no effect on that of Escherichia coli; the ethanolic extract 
had no inhibitory activity [ 1021. Crude leaf extracts gave 133% (T/C) 
survival time for mice inoculated with P-388 tumor cells. Further tests 
were therefore carried out with the total leaf alkaloids to determine bhe 
acute and sub-acute toxicity in mice, dogs and monkeys. Histopathological 
studies on the vital organs of both control and test animals indicated some 
of the activity and toxicity expected of an anticancer agent. The results 
were found to be encouraging, because they suggested a relatively lower 
degree of toxicity than the currently used vincristine and vinblastine. Fur- 
ther phase I human tolerance studies of the drug in a few volunteer cancer 
cases have been strongly recommended [ 3771, 

Various extracts from the plant have been tested on mice with the follow- 
ing results. Hexane fraction: at 1 mg/kg there was temporary weakness of 
the limbs and body, but at 1000 mg/kg massive convulsions occurred, to- 
gether with tremors and salivation, leading to rapid death. Chloroform 
extract: at 100 mg/kg motor activity decreased, while higher doses, 300 and 
1000 mg/kg, brought about convulsions and death. Total alkaloid fractions: 
low doses,caused general weakness and altered posture, with lachrymation; 
doses in the 300-1000 mg/kg range caused the rapid appearance of con- 
vulsions, tremors, Straub tail, exophthalmos, followed by death. Quaternary 
alkaloid picrates: after 30 mg/kg there was decreased awareness, motor 
activity and muscle tonus, as well as pilo-erection; with 1000 mg/kg there 
were convulsions, tremors, Straub tail and body, and weakness, ending in 
death [ 4041. 

1; ;~ T penduliflora 

1 
A crude ethanolic extract was lethal to mice at a dose level of 176 mg/kg 

F [440]. 

T, ven tricosa I 

Bark extracts gave negative results in tests against malaria [ 1471. 

7.2. Pharmacological activities of individual Tabernaemontana alkaloids 

Affinine (C5-3) 
Only slight CNS depression was caused by 200 mg/kg p.o. in mice, where- 

as 300 mg/kg produced delayed intention tremors, marked depression of the 
CNS, ataxia, hypothermia and bradypnea. No overt effects were observed 
in the unanesthetised cat receiving 25 mg/kg i.p. of the compound. In the 
anesthetised cat, after a cumulative dose of 19 mg/kg i.v., affinine pro- 
duced only transient lowering of the mean arterial blood pressure. Some 
evidence of toxicity was uncovered, since bradycardia, respiratory depression 
and cardiac arrhythmias were observed as dose levels were increased. The 



aIkaloid was almost inactive when examined for analgesic, antipyretic and 
anti-edema activity in the Randall-Selitto anti-inflammatory test. No diuretic 
action was produced in the saline-hydrated cat [156]. 

Affinisine (C4-1) 
In the mouse, 50 mg/kg p.o. of the alkaloid produced CNS depression, 

lachrymation and tremors. However, no side effects were observed in the 
unanesthetised cat following a dose of 10 mg/kg i.p. In the ether-chloralose 
anesthetised cat, 1.0 mg/kg i.v. affinisine caused respiratory toxicity, while 
10 mg/kg i.v. proved lethal. It showed moderate analgesic activity in rats 
given doses of 25 mg/kg p.o.; the effect was not accompanied by edema 
and skin temperature was not affected. There was no evidence of diuretic 
activity when 25 mg/kg of the compound was administered p.o. to the 
saline-loaded cat [ 1561. 

Apodine (P2-1) 
The base reduced mobility and reaction capacity in mice and caused 

slight relaxation of the isolated trachea contracted by a depolarising solu- 
tion. It was weakly antagonistic to acetylcholine, bradykinin, histamine, 
nicotine and serotonin when tested on the guinea-pig ileum. Apodine de- 
pressed the frequency and amplitude of contractions of the isolated guinea- 
pig auricle and it caused moderate arterial hypotension in cats [ 3401. 

Apparicine (A2-1) 
Apparicine showed activity against Polio III virus in vitro in concentra- 

tions of 250 pg/ml and,@eater; there was no activity against Vaccinia VI 
virus [ 2141. At a concentration of 1.2%, the alkaloid exhibited antimicro- 
bial activity against Shigella, Salmonella, Pseudomonas, Escherichia, Proteus, 
Staphylococcus and Corynebacterium [341]. The EDs0 of apparicine against 
P-388 lymphocytic leukemia when tested in vitro was 3.8 pg/ml [396]. 

Camptothecine (M3-1) 
The compound inhibits herpes and other mammalian viruses [256,290]. 

It has potent antileukemic and antitumor properties [ 195,290] and showed 
Z’/C! values of 181% and 175% at dose levels ,of 1.56 and 0.78 mg/kg, re- 
spectively, in the P-388 lymphocytic leukemia test system. It was cytotoxic 
in the KB and P-388 test systems in cell culture, EDs0 being 0.17 and 0.53 
pg/ml, respectively [369]. For a review of camptothecine and its anaIogs, 
together with a discussion of the antitumor spectrum and structure-activity 
relationships (see Ref. 411). Camptothecine is being used clinically in the 
People’s Republic of China for the treatment of psoriasis. A mixture con- 
taining 3-8s crude camptothecine (from a 80% aq. ethanolic extract of 
Camp to theta seeds) and 1.0% diphenhydramin hydrochloride in 70% DMSO 
is applied topically to the lesions 2-3 times daily. All cases of psoriasis 

guttata and pustulosa were cured, while 13 of 25 cases of psoriasis vulgaris 
iere cured and 12 greatly improved [ 2881. 

Camptothecine, 9-methoxy- (M3-2) 
This compound showed substantial activity in the L-1210 lymphoid 

leukemia, Bl6 melanoma, Lewis lung carcinoma and P-388 lymphocytic 
leukemia test systems in vivo at doses in the range 0.5-2.0 mg/kg [369]. 
The EDs0 against P-388 lymphocytic leukemia in vitro was 0.036 pg/ml 
[396]. 

Conoduramine (B2-7) 
The alkaloid was inactive in the P-388 and KB test systems in cell culture 

]3541* 

Conodurine (B2-9) 
The alkaloid was inactive in the P-388 and KB test systems in cell culture 

[354]. 

Conodurine, 3-(2’-oxopropyl)- (B2-11) 
The compound showed significant cytotoxicity in the P-388 cell-culture 

system [334]. !, 

Conopharyngine (11-l) 
In a general pharmacological screening, conopharyngine exhibited a 

slight central-stimulating effect. The LDsO i.v. in the mouse was 145 mg/kg 
[164], When administered i.v. to anesthetised guinea pigs, it produced 
bradycardia that was resistant to vagotomy and atropine sulfate (4 mg/kg 
i,m.). At the same time, the blood pressure was lowered, but the ECG 
was unaffected [ 2211. 

Coronoaridine (11-5) 
The alkaloid has been ‘tested in the mouse, cat, dog, monkey and rat 

by a variety of pharmacologicaI procedures. It showed autonomic and 
CNS activity. In mice it produced analgesia and was effective in suppressing 
rage caused by foot-shock. Toxicity in the anesthetised cat appeared to be 
associated with respiratory depression. Coronaridine was inactive in the 
9 KB system in cell culture [ 1501. In a general pharmacological screening, 
the compound exhibited little activity [164]. A single 30 mg/kg p.o. dose 
of coronaridine prevented pregnancy in rats when given on day 1, 2, 3 or 
4 after coitus. When given on day 5, 6, 7 or 8 of pregnancy, the results 
were only partially successful. The substance showed estrogenic activity, 
and it was this activity which appeared to be responsible for the antifertility 
action. However, the alkaloid was devoid of anti-estrogenic, androgenic, 
anti-androgenic, progestational, anti-progestational and uterine-stimulant 



activities, although there was partial inhibition of oxytocin-induced uterine 
response [ 366 J. The alkaloid was active against the P-388 test system in 
cell cuIture, the EDS0 being 0.43 pg/ml [396]. 

Coronuridine, 3-hydroxy- (11-7) 
The substance had strong antibiotic activity [382]. 

Coronaridine, IO-hydroxy- (11-8) 
This compound was inactive in the P-388 test system in cell culture 

[396]. 

Dregamine (C5-5) 
In a general pharmacologicaI screening, dregamine showed little activity 

except for causing jactatio capitis when given S.C. simultaneously with 
Rigidylf i.p. [128,164]. The LDS,, i.v. in the mouse was 26 mg/kg [164]. 
The alkaloid had convulsant and respiratory-stimulant properties. It also 
inhibited muscular fatigue in vitro and in vivo in an ibogaine-like way [ 2281. 
Dregamine had no activity against A2 Hong Kong virus, but it showed 
local-anesthetic activity half as strong as that of cocaine in the rabbit-cornea 
test [360]. 

Eruatamine (C8-1) 
Ervatamine hydrochloride (2.8 X 10P4 M) blocked frog atrial-fiber action 

potentials without altering the resting membrane potential It blocked 
peak Na* inward current (dissociation constant 2.35 X lo-’ M) with a 1: 1 
relationship between it and the Na* channel; but it did not affect apparent 
Na’ equilibrium potential. The alkaloid prolonged the rate of reactivation 
of the Na system, acting on open Na’ channels; it thus has to enter the 
channel or cross the membrane to produce the block. Ervatamine inhibited 
slow Na* inward current in Ca2+-free, tetrodotoxin-containing solutions and 
it moderately decreased inward Ca2+ current in Na*-free solutions. Back- 
ground K* current was increased but time-dependent K* current was un- 
affected [409]. In frog nerve fibers the alkaloid hydrochloride blocked Na* 
channels in a frequency-dependent fashion. In its presence (3 PM), the 
presence (0.6 mM) or absence of benzocaine led to a non-monotonic further 
increase or relief of the block, respectively. This strong interaction was 
interpreted as competition of the two drugs for the same binding site, the 
receptor of classical 1ocaI anesthetics [ 4281. 

Gabunamine (B2-12) 
The EDS,-, in the P-388 and KB systems in cell culture was 1.3 and 5.8 

pg/ml, respectively [354]. 

fDiethylmninoethyl benzhydryl ether. 

Gabunine (B2-13) 
The EDs0 in the P-388 system in cell culture was 3.2 pg/ml. The com- 

pound was not active in the KB system in cell culture [364]. 

(-j-Heyneunine (11-20) 
This aIkaloid was not active in the P-388 system in cell culture [ 3961. 

f-J-1 9-epi-Heyneanine (11-21) 
The compound was shown to have antispasmodic properties [ 272,396]. 

I 

16ogaine (11-23) 
In cats and dogs the alkaloid has distinct central-stimulating properties, 

different from those of strychnine, which can be abolished by atropine. In 
mice, it has weak but definite anticonvulsant properties [118]. Ibogaine 
has a transient hypotensive effect. It acts as a true hallucinogenic agent, 
and it can be used as a stimulant to overcome fatigue and sleepiness. It 
could perhaps be used as a substitute for cocaine [139]. In a general phar- 
macological screening, ibogaine induced tremors in mice and jactatio capitis 
when given S.C. together with*Rigidyl i.p. The LD5,, i.v. in the mouse was 
42 mg/kg..[l28,164]. When administered i.v. to anesthetised guinea pigs, 
the alkaloid produced bradycardia that was resistant to vagotomy and 
atropine sulfate (4 mg/kg i.m.). Blood pressure was lowered, but there 
wss no alteration in the ECG [221]. 

Ibogaline (11-25) 
In a general pharmacological screening, the substance exhibited strong 

central-stimulating properties and when given S.C. together with Rigidyl 
i.p. it produced jactatio capitis. In anesthetised cats it caused hypotension 
and marked bradycardia. The LDsO i.v. in the mouse was 46 mg/kg [ 1641. 
When injected i.v. into anesthetised guinea pigs, the effects caused by ibo- 
galine were similar to those brought about by ibogaine (q.v.) [221]. 

(--j-Zbogamine (11-27) 
Cent&stimulating properties were observed in a general pharmaco- 

logical screening, and in mice, when administered S.C. together with Rididyl 
i.p., the aIkaloid produced jactatio capitis [164]. On i.v. injection into 
anesthetised guinea pigs, the effects observed were the same as with ibogaine 
(q.v.) [221]. Ibogamine was not active in the P-388 or KB test systems in q 
cell culture [354]. 
# 

Iboxygaine (11-29) 
Apart from causing hypotension and bradycardia, the alkaloid showed 

little activity in a general pharmacological screening in anesthetised cats. 
The LDsO i.v. in the mouse was 42 mg/kg [ 164 J . Injected i.v. into anesthe- 
tised guinea pigs the effects were the same as with ibogaine (q.v.) [221]. 
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Lochnericine (P2-11) 
The compound was inactive in vitro against Vaccinia VI and Polio III 

viruses at the 1 mg/ml level [214]. 

Normacusine B (C4-3) 
The alkaloid is a non-tranquilising, sympatholytic compound with pharma- 

cological properties resembling those of yohimbine. It was hypotensive in 
the cat, it induced contractions in the smooth fibers of the rat duodenum, 
and it showed local-anesthetic action in the rabbit-cornea test [ 1461. The 
LDSO i.v. in the mouse was 70 mg/kg [164]. 

Ofiuacine (M2-2) 
The alkaloid inhibited the growth of the protozoa Crithidia fasciculata 

and Trypunosoma cruzi in culture [ 3951. In the KB test system in cell 
culture, the EDS0 was 0.4 pg/ml [189]. The compound was also active 
against L-1210 leukemia in mice, the survival time being 130% (T/C) at 
10 mg/kg [ 1892821. 

Pericyclivine (C4-4) 
The substance was inactive in the P-388 and KB test systems in cell 

culture [ 3541. 

Periuine (C5-6) 
At the 1 mg/ml level in vitro, the compound was inactive against Vaccinia 

VI and Polio III viruses [ 2141. It is inactive against A2 Hong Kong virus 
[350]. In the rabbit-cornea test perivine had twice the local-anesthetic 
activity shown by cocaine [ 3501. The aIkaloid showed no activity in the 
P-388 and KB test systems in cell culture [ 3541. 

Polyneuridine (C4-5) 
No cytotoxic activity was seen when the substance was tested in vitro in 

the KB and P-388 systems [427]. 

2Oo-Amino-pregn-5en-3/3-yl O-D-glucoside (M4-1) 
In animals this compound lowered the blood pressure by 60 mmHg and 

more when administered i.v. at a dose of 40 pg/kg. Orally, it had no activity 
[133]. 

Serpentine (C2-3) 
When treated with 400 fig serpentine/day for 15 days, mice infected with 

mammary cancer MS-301 had a mean tumor weight of 1.6-1.7 g as com- 
pared with 3.2 g for the controls [384]. Cancer cells and tumors were killed 
on administration of a freshly prepared mixture of alstonine and serpentine 
and cyclophosphamide [ 3851. 1 

I- 

I Silicine ((X3-7) 
This alkaloid has been tested pharmacologically in mice, rabbits and dogs. ’ 

From the results it is suggested that the compound may be useful against 
di.zzinc<s, Gnnitus, headache, loss of concentration, chronic cerebral sclerosis, 
unconsciousness, fractures of the skull and hypertension in man [254]. 

Tabernamine (B2-22) 
The EDS,, for this alkaloid in the P-388 system in cell culture was 2.1 pg/ 

ml. It was inactive in the KB test system [354]. 

Tabernanthine (11-33) 
In a general pharmacological screening the aIkaloid showed central- 

stimulating properties, lowered the t#ood pressure and heart rate in cats, 
and when given SX. together with Rigidyl i.p. caused jactatio capitis in mice. 
The LDSO i.v. in the mouse was 38 mg/kg [164]. The central effects of 
tabernanthine on noradrenallne and dopamine turnover times have been 
studied in the hypothalamus, the striatum, and the remainder of the brain 
of normal and hypobaric hypoxic rats [ 3921. When injected i.v. into anesthe- 

, f tised guinea pigs, the effects noted were the same as with ibogaine [ 2211. 

Tabersonine (P2-16) 
The alkaloid was’shown to be inactive against the 9 KB system when 

tested for tumor-inhibitory activity [ 1751. In anesthetised cats, tabersonine 
at 2 mg/kg had the same hypotensive effect as 0.5 mg/kg reserpine [299]. 

(t)-Tubotaiwine (A3-3) 
The compound was inactive, in the P-388 test system in cell culture 

[396]. 

;,t 
I 

Tubotaiwine N4-oxide (A3-4) 
The EDS,-, of the alkaloid in the P-388 test system in cell culture was 

1.8 pg/ml. It was inactive in the 9 KB system [ 333 J . 

0-Acetylvallesamine (A2-3) 
This compound was inactive in the P-388 test system in cell culture 

[ 3961. 

Vallesiachotamine (Vl-1) 
The alkaloid showed cytotoxic activity: in vitro the EDS0 was 3.56 pg/ml 

in the KB system and 1.1 pg/ml in the P-388 system [ 4271. 

(t)-Vincadifformine (P2-19) 
A dose of 2 mg/kg had the same hypotensive effect in anesthetised cats 

as 1 mg/kg reserpine [ 2991. 



138 

(-)-Vincadifformine (P2-20) 
This alkaloid exhibited no hypotensive effects in anesthetised cats [ 2991. 

(+)-Vincamine (El-l) 
In a long-term double-blind trial in which 50 patients with advanced 

cerebral sclerosis were treated with placebo and vincamine, non-parametric 
(x2, Wilcoxon) tests of the data demonstrated that the administration of 
vincamine was indeed an effective form of treatment. The overall EEG 
pattern of the vincamine-treated patients improved, as did also disturbances 
of attention, memory and mood [262]. The alkaloid increases cerebral 
blood flow in both man and animals. Recent animal studies suggest that 
vincamine stimulates neuronal metabolism, thereby increasing glucose 
utilisation and CO2 production. The resulting rise in the pCOa of the peri- 
vascular neurones is believed to be the real vasodilatmg stimulus. 

Voacamine (B2-24) 
The alkaloid sulfate has pharmacological properties comparable with 

those exhibited by DigiMis and the cardiac glycosides such as digitalin, 
strophanthin and convallatoxin. However, it is less toxic and does not 
accumulate. Voacamine may therefore be of use in the treatment of heart 
conditions [ 104, cf. 1781. On the fatiguti, isolated frog heart voacamine 
exerts a cardiotonic action much like that due to ouabain [ 1111. It is 
possible to markedly increase the penetration rate and cardiotonic activity 
of strophanthin by giving simultaneous doses of voacamine. The alkaloid 
has relatively low toxicity (LDSO 360 mg/kg) and it may be useful in treat- 
ing cardiac insufficiency accompanied by tachycardia, since the required 
dose of the toxic strophanthin can be reduced [ 1301. In a human clinical 
trial, voacamine sulfate improved the condition of patients suffering from 
chronic cardiac insufficiency. At the dose levels used, the cardiac frequency 
and arterial pressure were only slightly changed. The alkaloid can be given 
i.v. or p.o. ; its excretion is rapid [loo]. In cardiotonic doses, the compound 
does not affect blood coagulation [ 1101. In mice and rabbits, voacamine 
had a mild analgesic effect [ 105 J . The EDS,, in the P-388 test system in cell 
culture was 2.6 pg/ml. In the KB system, the substance was inactive [ 3531. 

N41 -Deme thy lvoacar$ne (B2-28) 
The EDS0 of this compound in the P-388 test system in cell culture was 

0.3 pg/ml and in the KB test system 0.35 pg/ml [ 3531. 

Voacangine (D-34) 
In a general pharmacological screening, voacangine exhibited a slight 

central stimulating effect. The LDS,, i.v. in the mouse was 54 mg/kg [ 1641. 
When injected i.v. into anesthetised guinea pigs it produced the same effects 
as did ibogaine (q.v.) [ 2211. Voacangine had no effect on the heart [ 1781. 
The alkaloid was not active in the P-388 and KB test systems in cell cuIture 
[353]. 
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Voacangine hydroxyindolenine (11-41) 
This derivative was inactive in the P-388 test system in cell culture [ 3961. 

(6R)-3.6.Oxidovoacangine N,-oxide (11-42) 
The EDS0 of the substance in the P-388 test system in cell culture was 

3.2 pg/ml [ 3961. 

(19s).3,19-Oxidovoacangine (11-39) 
The EDS,, of this compound in the P-388 test system in cell culture 

1.6 lg/ml [ 3961. 
WS 

19-Oxouoacangine (11-47) 
This alkaloid was not active in the P-388 test system in cell culture [396]. 

Isovoacangine (11-36) 
In a general pharmacological screening, isovoacangine showed a weak 

central-stimulating effect. The LDSO i.v. in the mouse was 75 mg/kg [ 1641. . 
The compound on i.v. injection into anesthetised guinea pigs produced 
effects similar to ibogaine (q-v.) [221]. 

No activity was observed in the P-388 and KB test systems in cell culture 
[353]. 

Voacorine (B2-30) 
The alkaloid has cardiotonic properties [ 1781. 

19.epi-Voacorine (B2-31) 
This compound had EDS,, 1.7 lg/ml in the P-388 test system in cell 

culture [ 353 J . 

Voacristine 
In a general pharmacological screening voacristine exhibited a weak 

central stimulating effect. In mice, head-shaking occurred when the com- 
pound was administered S.C. at the same time as Rigidyl i.p. It lowered the 
heart rath in cats. The LDSO in the mouse was 77 mg/kg [ 1641. When in- 
jected into anesthetisecl guinqa pigs its effects were like those of ibogaine 
(q.v*) [221] * 

kououcristine (11-45) 
, The alkaloid hydrochloride caused slowing of the heart rate in the frog ., 
snd rabbit. The skeletal muscles of the rabbit were relaxed, through an 
acetylcholinergic mechanism. When tested on the guinea-pig ileum, both 
anticholinergic and antihistaminic activities were observed [ 3741. 

Vobaaine (CS-10) 
The compound exhibited little activity in a general pharmacological screen- 



ing. The LDsO i.v. in the mouse was 58 mg/kg [164]. With a dose of 200 mg/ 
kg p.o. in mice, the hydrochloride caused weak but significant CNS depres- 
sion and ataxia; 300 mg/kg caused lachrymation, mydriasis and respiratory 
depression, as well as a progressive increase in the central depressant activity. 
In cats receiving 15 mg/kg i.p., no overt effects were noted, but following 
doses of 35 mg/kg it caused vocalisation, mydriasis and short-lived tonic- 
clonic convulsions. Injection i.v. into the ether-chloralose anesthetised cat 
of doses in the range 0.5-5.0 mg/kg produced a transient depressor action. 
A dose of 10 mg/kg i.v. proved lethal as a result of respiratory depression. 
No significant changes were observed with the standard test agents (epine- 
phrine, nor-epinephrine, DMPP, or furfuryl-trimethyl-ammonium iodide) 
which measure alterations in the autonomic nervous system after drug 
treatment. No diuretic activity was observed in the saline-hydrated rat given 
25 mg/kg p.o. Using a modification of the Randall-Selitto method as pre- 
sumptive evidence for anti-inflammatory activity, it was determined that 
25 mg/kg p.o. produced a very weak analgesia and a moderate antipyretic 
action; this dose failed to reduce edema in the rat paw. Doses of 100 mg/kg 
p.o. in the rat gave rise to symptoms of toxicity [ 1561. Vobasine was iot 
active in the KB test system in cell culture [ 3531. 

Vob tusine (B3-1) 
The alkaloid is a cardiac depressor. The LDs,, i.v. in mice was 33.75 mg/ 

kg. It had no effect on the autonomic nervous system and the hypotension 
it provoked was due to peripheral vasodilation and a direct action on the 
heart. In mice, i.v. injection of 25 mg/kg caused agitation followed later by 
calmness. Larger doses could lead to convulsions and death. The compound 
potentiated the sleep induced by barbiturates. Vobtusine is of no clinical 
interest [ 1781. 

Yohimbine (C3-1) 
The substance is an adrenergic blocking agent. It has been, and is, used as 

an aphrodisiac, local anesthetic and mydriatic, and it has been prescribed 
in cases of angina pectoris and arteriosclerosis [ 2191. 

7.3. Discussion 

The pharmacological actions exhibited by alkaloids present in Z’aber- 
nuemohzna species are summarised in Table 15. 

The pharmacological studies themselves can be roughly divided into two 
groups: those which include general experiments on intact animals or organ 
preparations and those which comprise tests for cytotoxic, antiviral, anti- 
protozoal and antimicrobial activity. Of the 32 alkaloids screened for 
cytotoxic-antitumor activity, 16 were found to be active and 16 inactive. 
Camptothecine and 9-methoxycamptothecine are of particular interest and, 
the first of these two alkaloids has had several clinical trials, However, it 

141 

TABLE 15 

PHARMACOLOGICAL ACTIVITIES EXHIBITED BY THE ALKALOIDS PRESENT IN 
TABERNAEMONTANA SPECIES 

Activity Times found Activity Times found a 

Cytotoxicit.y/antitumor 16 
Antiviral 2 
Antimicrobial 2 
Antiprotozoan 1 
Antipsoriasis 1 
Bradycardia/hypotension 19 
Central nervous system 13 
Analgesic 7 
Spasmolytk 4 

Cerebral sclerosis 
-Cardiotonic 
Sympathicolytic 
ConvuIsant 
Respiratory depression 
Respiratory stimulation 
Anticonvulsant 
Antifertility 

has been isolated from only one Z’abermernontana species. Other cytotoxic 
compounds which are active in low concentrations are coronaridine, oliva- 
tine and ZVa+demethylvoacamine. It is noteworthy that only a very, few 
compounds have been screened for antiviral, antiprotozoal and antimicrobial 
activity, It may well be worth while carrying out further tests in this area. 

Thti number of alkaloids which bring about bradycardia and hypotension 
is large. Most of them are of the iboga type. Many alkaloids of this type also 
exhibit CNS activity in an ibogaine-like fashion. (t )-Vincamine is used to 
treat cerebral sclerosis in some countries. 

The other activities which have been observed are of no special interest, 
except for the unexpected estrogenicity of coronaridine. This is something 
of a surprise and may point the way to new types of compounds with an 
estrogenic action. 
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