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Si& cordlftilirt L. (Malvaceae) is distributed 
along with other species of this genus throughout 
the tropical and sub-tropical plains of India. 
Extracts of different parts of the plant are reported 
to be used in the Ayurvedic system of medicine for 
a variety of purposes [I]. Ghosh and Dutta pre- 
viously isolated [Z] ephedrine and $-ephedrine 
from the aerial parts of this plant, while Dutta 
reported [3] the presence of appreciable quantities 
of HzO-soluble alkaloids but could not isolate 
them. Reports on nitrogenous constituents of this 
family of over 700 species are very few. Goss~~pium 
is the only other genus where the presence of two 
biogenic amines, viz. 5hydroxytryptamine 141, 
and histamine [S] has been reported. No true alka- 
loids have been previously described in the malva- 
ceae. 

From the roots of this plant, we have now iso- 
lated three fl-phenethylamines, viz. /i-phenethyla- 
mine (l), ephedrine (2), and $-ephedrine (3). 9 car- 
boxylated tryptamines. S-(+ )-h’,-methyltrypto- 

* Part I in the projected series “Chemical Constituents of 
Malvaceae”. 

phan methyl ester (4) and hypaphorine (S), and 
three quinazoline alkaloids. vasicinone (6). vasicine 
(7) and vasicinol (8). In addition, liberal amounts 
of choline and betaine have been obtained from 
the H,O-soluble alkaloid fraction. 
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The stems and leaves contain essentially the 
same alkaloids as are present in the roots, but in 
different amounts. Ephedrine and $-ephedrine 
constitute the major bases in the aerial parts, but 
occur as minor components in the roots. Another 
interesting quantitative variation has been 
observed with ageing. Thi: roots of 6-month-old 
plants afford quinazoline alkaloids as the major 
alkaloids and only traces of the carboxylated tryp- 
tamines. The situation is reversed in roots of 2-yr- 
old plants, which contain carboxylated trypta- 
mines in place of the quinazoline alkaloids. Also, 
the amount of alkaloids considerably declines in 
older plants. The occurrence of true alkaloids in a 
member of the Malvaceae has thus been demon- 
strated for the first time. 

The favourable combination of 3 sympathomi- 
metic amines (/I-phenethylamine, ephedrine, and 
$-ephedrine) and a potent bronchodilator princi- 
ple (vasicinone) [6] in this species would account 
for the major therapeutic uses of the plant extract 
in the Ayurvedic system of medicine. 

EXPERIMENTAL 

Estractim of alkaloids. The bases in the C6Hb extract was 
separated into 4 fractions by column chromatography over 
neutral alumina (Brockmann, activity grade cn III) followed by 
PLC (Si gel G, E. Merck, 2 mm thickness). The alkaloid mix- 
tures from the EtOH extract were broadly divided into 4 
grouns 171: CHCl,-soluble acetates. CHCl,-soluble moderately 
stroig b&es, EtGAc-soluble polar bases. and H,O-soluble 
bases. The mixture of EtOAc-soluble bases was separated into 
phenolic and non-phenolic entities by passing its MeOH soln 
over a column (1 x 20 cm) of Amberlite IRA-400 (-OH) 
resin [S]. For TLC and PLC, 2 solvents were used: 1 (n-BuOH- 
HOAcpHIO. 4: 1:2) and 2 (CHCl,-MeOH. 9: 1). Dragendortf-, 
Ehrlich- and ninhydrm reagents were used for staining pur- 
poses. The identity of the pure compounds was established by 
their mp. mmp, co-TLC with reference samples; by chemical 
transformation into suitable derivatives and from correspon- 
dence ofoptical rotation, UV, IR, PMR, and MS spectra of the 
alkaloids with those reported in literature. 

Air-dried and milled roots of S. cordijtilia* (3.5 kg) were pro- 
cessed and the descriptions of the alkaloids are given here in 
order of their isolation. The brown basic gum (45X mg), 
obtained from the C,H, extract, was chromatographed over 
alumina (2 x 30 cm) using C,H, and mixtures of C,H, and 
CHCI, as eluents. 

8-Phenethvlumine (1). PLC (Solvent 2) of the early C,H, 
eliatcs afforhed, from the upper preparative zone (R, -0.8) /I’- 
phenethylamine as a brown liquid (42 mg). co-TLC, IR, and 
PMR spectra established its identity. 

* The identity of the plants was confirmed by Dr. C. S. P. 
Rao, Department of Botany, Banaras Hindu University. 

The middle preparative zone (R, _ 0.65) from the later C,H6 
and C,,H,-CHCl, eluates gave a mixture of ephedrine and $- 
ephedrine. These were separated by fractional crystallization of 
their hydrochlorides from EtOH. 

Ephhdrinv (2). The alkaloid hydrochloride crystallized from a 
small volume of EtOH as colourless needles (22 mg), mp and 
mmp 220’ (co-TLC of the base, IR). 

$-Ephedri,lr (3). The EtOH mother liquor, after separation of 
ephedrine hydrochloride, was evaporated. The residue was 
washed with CHCI,, the base was liberated and crystallized 
from aq. EtOH as colourless crystals (13 mg), mp and mmp 
117~118” (co-TLC, IR). 

S-( +)-N,-Meth~ltr~pttophtrrl methy rstrr (4). The lower PLC 
zone (R r z 0.3) from the CHC1, eluates gave a pale yellow gum 
(57 mg); the spectral data (M’, m/e and PMR) are consistent 
with those reported in the literature [9], the base hydrochlo- 
ride crystallized from EtOH as needles. mp 168-170”: [m],$’ + 
47.8’ (c 0.48, MeOH). The IR spectrum was superimposable 
with an authentic sample of S-( +)-N,-methyltryptophan 
methyl ester hydrochloride, prepared from abrine [lo]. 

A further crop (22 mg) of a mixture of ephedrine and $- 
ephedrine was obtained from the CHCl,-soluble acetates. The 
CHCl,-soluble moderately strong base fraction on crystalliza- 
tion from AcMe afforded a mixture of 2 alkaloids, R, 0.48 and 
0.64(Solvent 1). It was dissolved in EtOH, to which ethereal HCl 
was added. 

Vasicirtonc (6). Vasicinone, HCl first crystallized out as col- 
ourless needles (126 mg), mp 22x-230’. The mp and mmp 
of the base-hydrochloride were identical with those of an auth- 
entic sample of vasicinone, HCl. The free base crystallized from 
EtOH as colourless needles, mp and mmp 198-200’; co-TLC 
(Rf 0.64); [z];’ -78’ (c 0.52, CHC13); UV; IR; MS (m/e) [I I]; 
PMR [ 121 spectra of the base corresponded well with those of 
literature values. It appears that vasicinone obtained from this 
species is a mixture of 1- and dl-forms [6]. 

The EtOH mother liquor. after separation of vasicinone, 
HCl, was evaporated. The free base, obtained from the hydro- 
chloride, was dissolved in CHCI, (10 ml) and chromato- 
graphed over a column of alumina (1.X x 24cm). The early 
C,H, cluates afforded a further crop (11 mg) of vasicinone. 

Vasicirw (7). The Et?0 eluates from the column afforded vasi- 
tine (37mg). mp 192-~194’; co-TLC (R, 0.48); [%I;’ 0”; UV; 
IR: MS (~,‘c,): PMR spectra of the compound corresponded 
well with the values reported in the literature [I I- 143. 

Ehsicird (8). The EtOAc-soluble bases were separated into 
nhenolic and non-uhenolic bases r8l when vasicinol [13] was 
bbtained from the phenolic alkaloi;d fraction as cream coloured 
crvstals (31 mg): mo 270 273’ (dec.); rrll’,’ f2.5” (~0.32. 
AEOH); 8-O-m;;hyl &her withethekeal cH;if (monitored with 
TLC), mp 20X-210 (lit. 1141 mp 216-218’); UV; IR; MS data 
of this compound corresponded well with those reported in the 
literature [I I, 147. 

The mixture of water-soluble bases, after separation of cho- 
line (76 mg) in the usual way [7], was converted to the corre- 
sponding hydrochlorides by stirring an EtOH soln of their 
reineckates with Amberlite IRA-400 (Cl-). 

Hvnanhoriw (5). The EtOH soln of the regenerated hydroch- 
lorid&/chlorldes on concn afforded hypaphorine, HCl (14 mg), 
mp and mmp 230 232’ ; co-TLC; UV and IR spectra of the 
comnound were consistent with those of an authentic sam- 
ple (71. 

&mine The EtOH mother liquor, after separation of hypa- 
phorine, HCI. was evaporated. The residue crystallized from a 
small vol. of MeOH-AcMe as colourless needles (84 mg) mp 
and mmp with betaine. HCI, 285-288’; co-TLC carried out in 
3 solvents systems also indicated its identity. 



832 Phytochemical Reports 

Ackrlowlrdgerne,lts--The authors are grateful to Prof. G. B. 
Singh, Department of Chemistry, Banaras Hindu Untverslty. 
Dr. Nitya Nand, Central Drug Research Institute. Lucknow. 
Dr. N. L. Dutta, Indian Institute of Experimental Medicine, 
Calcutta. Dr. B. C. Das, CNRS, Gif-Sur-Yvette. France, for the 
spectral and optical rotational data. and to Dr. C. S. P. Rao. 
Department of Botany of this University. for confirmmg the 
identity of the plants. 

REFERENCES 

I. Nadkarni. K. M. (1958) I!lrliart Marwia .Medicu, Vol. 1. p. 
II34 (Nadkarni A. K.. cd.). Popular Book Depot. Bombay. 

3. Ghosh. S. and Dutta, A. (1930) J. I&U/~ Chum. Sot. 7, 825. 
3. Dutta. T. (1963) Bull. Rq. Res. Lob., JLIIIII~U. India 1, 178. 
4. Raffauf. R. F. (1970) R Ifcrrdhook of illktrlords trd Alkaloitl- 

contair~iry Plarits, Wiley-Interscience. Ne% York. 

5. 

6. 

8. 

I 0. 
I I. 

12. 
13. 
14. 

Lloyd, G. R. and Nichollis. P. R. ( 1963) J. Ph~~siol. (Lordo~z) 
172, S6. 
Mchta. 0. R.. Narwne. .I. S and Desai. R. M. (196il J. Or;/. 
Clxw~. 28, 445. 
Ghosal, S.. Ranerjee. P. K. and Banerjee. S. K. (11)X)\ 
Pil~‘to~/lc’/rli,sr~~. 9, 429. 
Lundstriim, J. and Agurell, S. (1367) J. C/~ro/~rc~fq. 30, 771. 
Johns, S. R.. Lamberton. J. A. and Sloumis. A. A. ( 1971) 
Au.strnlitr~i J. Clw,~. 24, 439. 
Ghosal, S. and Dutta. S. K. (1071) P/l?,rocIlr,,,ti.str~ 10, 195. 
Bhatnagar. A. K. ,lnd Popli. S. I’. (1966) Ir~rl~trii J. Chw~. 
4, 291. 
Vlassa. M. (197cIJ St. (‘I,).. (‘ilrw. 18. I IO’). 
SpCth. E. and Ciandirii. F. K. (lOhO) .4dorrc~1sh. Chum. 9, I 150. 
Bhatnagar. A. K.. Bhattachaql. S. and Popli, S. P. (1965) 
Idfclrl .I. Chcm 3, 524. 


