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Adimolol Hydrochloride Hydrate 
BZQ 
D-16637 
Fosfomycin Trometamol 
McN-5707 and McN-5652-Z 
Midalcipran Hydrochloride 
Motapizone 
Octimibate Sodium 
OKT3 
Olsalazine Sodium 
Pyrextramine 
RS-43 1 79 
SK&F-89976-A 
SK&F-100330-A 
Strychnopentamine 
Taxol 

Review on Dopamine Receptors 
by Allen Barnett 

Information Update 1-1 Orrrrrrrrrrrrr 
Alinidine 
Amisulpride 
Arildone 
Beclobrate 
Boforsin 
Bufuralol 
Cianopramine 
0-2343 
Dapiprazole 

Hydrochloride 
DHAC 
DN-1417 
' Etodolac 
Famotidine 
Fenoldopam 
Fludarabine Phosphate 
Fluoxetine 

lsofezolac 
Loxoprofen 
Nabumetone 
Naitrexone 
OPC-8212 
3PPP ' 

PS-5 
Qinghaosu 
S A 4 4 6  
Sulbactam Sodium 
Terazosin 

Hydmchloride 
Trimoprostil 
U-54669-F 
YM-091512 
Zopiclone 



18.19-Didehydro-12-11 -rnethyl-2-pyrrolidinyl)-16- 
(2,3,4,9-tetrahydro-2-rnethyl-1 H-pyrido[3,4-bl 
indol-1 -YI)-1 7-norcorynan-1 1-01 

[CAS-63209-34-71 
EN = 1 07-84 1 
Antirnitotic 

C,,H,N,O ; Mol wt: 549.76 
C 76.47%; H 7.88%; N 12.74%; O 2.91% 

Extraction and Structure 
The dried leaves of Strychnos usarnbarensis, co.1- 

lected in Rwanda as well as in Tanzania, are ex- 
tracted with MeOH; the extract is concentrated and 
the resulting solution brought to pH 8 is directly ex- 
tracted with CHCI,. This extract is subjected to 
preparative TLC over silica gel (1). After elution, 
strychnopentarnine is isolated by crystallization in 
C2H50H-H20 (1 1. 

X-Ray crystallography has established the relative 
configuration of this new cornpound. Crystals of 
C3,H,N,0.3.5H2O were tetragonal, space group 
P ,.,., wi thab= l3 ,895 ,~=36 ,105A .  Thecrystal 
stiucture was solved by direct rnethods and refin- 
ed to a final conventional R value of 8.4% (21 25 
reflections). 

Strychnopentamine is the first alkaloid with five 
amines found in a Strychnos species; a rnethylpyr- 
rolidine group is joined to the benzene ring of the 
corynane part of the molecule. The configuration, 
deterrnined on the basis of biogenetic arguments, 
is 3s. W .  15s. 17s. 20R. 72R. C(72) being the first 
atom of the pyrrolidinic group. Cornpound and water 
molecules are linked together by seven non- 
equivalent hydrogen bonds (2). 

Description 
Colorless tetragonal crystals, rnp. 246-8O. UV A 

MeOH   log\^): 204 (4.281, 226 (4.38). 275 (3.82), 

291 L3.74). 'HNMR (CDCI,) = 6 7.5-7.1 (rn; 5H 
arom.); 6.6 fd, J = 8  Hz; lH, Hl,); 5.75 [rn; 1H 
CH=CH,); 5.2 (m; 2H, C H  =CH2); 3.6 (m; lH, Hl,) 
3.31 (t; 1 H, H7, pyrrol.); 2.47 (s; 3 H, N-CH,); 2.2; 
(s; 3H. N-CH3). CD MeOH +8190. 

History 
During the past fifteen years, African Stychno: 

species have been pharrnacologically and chemicallb 
screened by sorne European Universities. The 
research prograrn of the University of Liege or 
Strychnos alkaloids is an offshoot of an inventory 
of rnedicinal and toxic plants in Rwanda, carried oui 
during the years 1969-70 (31. 

strychnos usarnbarensis roots and leaves are uç- 
ed in Central Africa for the preparation of a curariz- 
ing arrow poison (4). Our investigations have shown 
that the roots contain well-known curarizing di- 
quaternary alkaloidsand rnany other bases devoid 
of activity (5). Arnong the toxic plants, the species 
which are ingredients of arrow poisons are worth 
studying because the .research into those poisons 
rernains closely conriected with current activities in 
the never-ending search for new and better drugs 
by providing rnolecular structures for study by 
organic chernists and as rnodels for study by 
pharrnacologists. 

Moreover, one recent study has described an at- 
tempt to correlate results obtained frorn the NCI 
plant antiturnor screening prograrn with selected 
types of folkloric uses (6). Frorn these data it would 
appear that one wquld increase by a factor of about 
five the number of plant species that could show 
experirnental in vitro or in vivo cytotoxicity or an- 
titurnor activity if the plants were selected on the 
basis of alleged use as arrow poisons. Indeed, it was 
found that a CHCI, extract of S. usambarensis 
leaves exhibited activity againstlyrnphatic leukernia 
P388 in vivo in mice. 

Thus; we have carried out experirnents on the 
cytotoxic and antiturnor properties of pure alkaloids 
isolated frorn S. usarnbarensis. 

Pharmacological Activity 
~nt irni tot ic activity tests were carried out as 

previously described (7) on a) cultured hepatorna 
cells derived frorn HW 165 hepatorna of Wistar rats, 
b) cultured B 1 6 rnelanoma cells derived frorn C57BL 
mouse melanoma, and c) cultured Ehrlich ascites 
cells (line ELTI derived from a rnouse rnarnrnary 
gland carcinoma and transplanted into C57BL 
rnouse peritoneal cavity. Three alkaloids of the 
leaves (strychnofoline [II, dihydrousambarine [Ill and 
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strychnopentamine) possessing the usambarane 
skeleton, were first-tested. They- are structurally 
similar to  emetine [i!i] and may be regarded as in- 
dole analogs of this last compound. Emetine acts 
by means of protein synthesis inhibition and has 
been evaluated clinically as an antimitotic drug. The 
structural similarities prompted us t o  evaluate the 
cy to tox ic  propert ies of these alkaloids. 
Strychnofoline and dihydrousambarine showed a 
certain degree of antimitotic activity at relatively 
high doses (10 pglml and mainly 50  pglml) (7 ) .  
Strychnopentamine was about 10  times more po- 
tent than strychnofoline and 18.1 S-dihydrous- 
ambarine as an antimitotic agent in animal tumor cell 
cultures, since it inhibited 50% of the cells in mitosis 
at a concentration of 1 pglml (1.8 (8). The 
comparison of their molecular structures induced us 

to  hypothesize that the presence of an N-methyl- 
pyrrolidine group increases the antimitotic activity 
of these alkaloids. Strychnopentamine was also 
more potent than some planar 0- carboline alkaloids 
such as sempervirine, whose patent as an antitumor 
drug is p'ending (9, 10). and many other indole 
alkaloids ( 1 1 1. 

Considering this in vitro antimitotic activity (similar 
to that of ellipticine, another indole alkaloid) we have 
undertaken preliminary experiments to  search for a 
possible antitumor activity of this molecule in 
animals. Our experiments have been carried out on 
Ehrlich ascites tumor cells in male mice (1 0). When 
mice received strychnopentamine in a single injec- 
tion of 1 mg, there was a medium decrease of ceil 
number (about 50%). A t  a single dose of 2 mg, a 
very marked decrease of tumor cell number was 
observed (>80%). Very quick regression was ob- 
vious, but mice rapidly showed signs of intoxica- 
tion, since 40% died soon after the injection. Similar 
tests are now being carried out with strychnopen- 
tamine and other derived alkaloids at various 
dosages and in repeatéd injections, in order to  
establish a more exact stmcture-activiv relationship 
and to  discover less toxic derivatives. 

Acknowledgements 
This work was supported in part by grants from 

the Fonds National de la Recherche Scientifique de 
Belgique, the Centre Anticancéreux près I'Univer- 
sité de Liège and from Association sportive Belge 
contre le Cancer. 

Source 
University of Liège (Belgium). 

References 
1. Angenot. L., Coune. C. and Tits, M. Nouveauxakalo~des des 

feuilles du Strychnos usambarensis. J Pham Belg 1978; 33: 
1 1-23. 

2. Dupont, L.. Lamone-ûrasseur, J. ,  Dideberg, O., Campsteyn. 
H., Vermeire, M .  and Angenot, L. La structure cristalline et 
moléculaire d'un nouvel alcaloide bis-indolique: La 
Strychnopentamine C,H,N,O. Acta Crystallogr 1977; 833: 
1801-1807. 

3. Angenot, L. Essais phytochirniques préliminaires sur quelques 
plantes médicinales du Rwanda oriental. Pl Méd Phytoth 
1970; 4: 263-278. 

4. Angenot, L. De l'existence en Afrique Centrale d t n  @on 
de flèche curarisant, issu du Strychnos usambarensis GILG. 
Ann Pham Fr 1971; 29: 353-364. 

5. Angenot. L., Dubois. M., Ginion, C., Van Dorsser, W .  and 
Dresse. A.  Chernical structure andphamacological (curariz- 
h g )  properties of various indole alkaloids extracted frorn an 
African Strychnos. Arch lntl Phamacodyn Ther 1975: 143: 
246-258. 



6. Famsworth, N.R. and Kaas, C.J. An approach utiiizing infor- 
mation fmm iraditional medicine to identify tumor-inhibiting 
plants. J Ethnopharmacol 1981; 3: 85-99. 

7. Bassleer. R., DepauwGillet, M.CI., Massart. Br., Marnene, 
J.-M.. Wiliquet, Ph., Caprasse. M. and Angenot, L. Effets de 
trois alcaloïdes extraits du Strychnos usambarensis sur des 
cellules cancéreuses en culture. Planta Med 1982; 45: 
123-1 26. 

8. Tas, M., Desaive, C., Mamene. J.M.. Bassleer, R. and 
Angenot. L. Antimitotic activity o f  strychnopentamine, a 
bisindolic alkaloid. J Ethnophamacol 1984: 12: 287-292. 

9. Beljanski, M. and Bugiel. J. FR 78071555 and 7830663. 
10. Bassleer, R., Clermont, D., Mamene, J.-M., Caprasse, M.. 

l i ts, M. and Angenot, L. Effets de la dihydroflavopéréirine 

et de la sempervirine lalcaloides dérivés de la B-carboline) sur 
des cellules cancéreuses en culture. Ann Pham Fr 1985; 43: 
83-88. 

-1 1. Leclercq, J., Bassleer, R. and Angenot. L. Screening of 
cytotoxic activities o f  Strychnos alkaloids. lntl Res Cong Nat 
Pmd (July 7-1 2, Chapel Hill1 1985. 

'Pharmaceutical Institute. Department of Pharmacognosy, Facul- 
ty of Medicine, University of Liège. 8-4000 Liege. 8elgium. 


