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Abstract-The isolation and identification of 12 alkaloids from an extract of the roots of Thalictrum isopyroides is 
described. The alkaloids isolated are the aporphines ocoteine (thalicmine), thaliporphine, preocoteine, N-methyl- 
laurotetanine, delporphine, isoboldine, N-methylcassythine and magnoflorine, the dehydroaporphine, dehydro- 
ocoteine, the oxoaporphine, thalicminine, and the bisbenzylisoquinolines, thaligosinine and thalisopidine. 

INTRODUCI’ION 

Thalictrum isopyroides (Ranunculaceae) is a perennial 
herb indigenous to temperate zones of the Soviet Union 
and the Middle East Cl]. Extracts of the plant have been 
demonstrated to contain alkaloids which possess widely 
varying pharmacologic activities in different animals, 
including antiepileptic and sedative properties [Z], plus 
hypotensive, skeletal muscle relaxant and uterotonic 
effects [3]. 

Although there are numerous references to the isolation 
and identification of various Thalictrum alkaloids [4-6], 
the alkaloids of T. isopyroides have not been exhaustively 
studied. In fact, all literature references to this species are 
concerned with the isolation, identification and pharma- 
cology of alkaloids from T, isopyroides indigenous to 
various regions of the Soviet Union. To date, at least nine 
monomeric alkaloids and two dimeric alkaloids have been 
isolated from Soviet T. isopyroides including the iso- 
quinolone, 6,7-dimethoxy-2-methyl-1,2-dihydroiso- 
quinolin-l-one 173, the protoberberine, berberine [I], the 
protopine, cryptopine [8], the aporphines, ocoteine (thal- 
icmine) [8], cabudine [9], thalisopynine (thalisopinine) 
[7] and magnoflorine [I], the dehydroaporphine, de- 
hydroocoteine (dehydrothalicmine) [lo], the oxoapor- 
phine, thalicminine [8], and the bisbenzylisoquinolines, 
thalisopine [S] and thalisopidine [8]. 

This paper reports the isolation of 12 alkaloids from an 
extract of the roots of T. isopyroides indigenous to 
Southern Jordan. These alkaloids include the aporphines 
ocoteine (thalicmine, l), thaliporphine (2), preocoteine (3), 
N-methyllaurotetanine (4), delporphine (5), isoboldine 
(6) N-methylcassythine (7) and magnoflorine (8), the 
dehydroaporphine, dehydroocoteine (9), the oxoapor- 
phine, thalicminine (10) and the bisbenzylisoquinolines, 
thaligosinine (11) and thalisopidine (12). 

RESULTS AND DISCUSSION 

Roots of T. isopyroides from Jordan were dried, ground 
and extracted with ethanol. The extract was evaporated 
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and the resulting residue stirred with tartaric acid solution 
and filtered. The insoluble residue was treated with ether, 
filtered and the filtrate partitioned with tartaric acid 
solution. The two tartaric acid solutions were combined, 
alkalinized with ammonium hydroxide and extracted first 
with ether (fraction A) and subsequently with chloroform 
(fraction B). Fractions A and B were combined because of 
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comparison (UV, IR, ‘H NMR, MS, [aID, mp) with an authentic 

sample and lit. data [ 173. 

Delporphine (5). Continued elution of column B with CHCI, 

(500 ml) afforded a residue (130 mg) which was rechromato- 
graphed over silicic acid (15 g) in petrol-CHCIS (1: 1). Elution 

with petrolCHCls (1:2) (250 ml), (1:4) (250 ml), (1:7) (250 ml) 

and (1:9) (250 ml), followed by combination of these eluants 

yielded a residue (35 mg), which on treatment with MeOH 

furnished delporphine (5, 9 mg), mp 114-l 15”; [a]:: + 70 
(MeOH; c 0.1); identical by comparison with lit. data (UV, 
‘HNMR, MS, [aID, mp) [l&37,44]. 

Isoboldine (6). Continued elution of column B with CHC13 

(1.5 I.) yielded a residue (67 mg), which on treatment with MeOH 

afforded white crystals of isoboldine (6, 4mg), mp 126127”; 

[a] g + 55” (EtOH, c, 0.2); identical by direct comparison (UV, 

IR, ‘H NMR, MS, [aID, mp) with an authentic sample [45]. 

N-Methylcassythine (7). Continued elution of column B with 

CHCla (1 I.) yielded a residue (23 mg), which on treatment with 

MeOH afforded N-methylcassythine (7,19 mg) as white crystals, 

mp 215-216” (dec.); [a]:: + 23” (CHCI,; c 0.3); identical by 
comparison with lit. data (UV, ‘HNMR, MS, [aID, mp) and 

conversion to cassythine via treatment with HCHQ-HCOIH in 

the usual fashion [46]. 

Thalisopidine (12). Elution of column B with CHClo-MeOH 

(49: 1) (1.5 1.) afforded a solid resiude which crystallized from 
MeOH as white needles of thalisopidine (12, 45 mg), mp 

20!+-21O”;[a]g - 140” (CHCI,;c0.5)and [a]:: - 135” (EtOH,c 
0.4) UVrlzH nm (loge); 285 (3.86) and 234 (sh) (4.25); 

IRvEcm-‘: 2940, 1605, 1590, 1505, 1460, 1430, 1370, 1325, 

1285, 1275, 1255, 1215, 1205, 1165, 1115, 1090, 1025, 1000,965, 

950, 880 and 825; ‘H NMR (60 MHz, CDCI,): 62.49 (3H, s, 

NMe), 2.53 (3H, s, NMe), 3.03 (3H, s, OMe), 3.37 (3H, s, OMe), 

3.76 (3H, s, OMe), 6.35 (lArH, s, H-8), 6.42 (lArH, s, H-5) and 

6.58-7.3 (7ArH, m); EIMS (probe) 70 eV, m/z (rel. int.): 624 [M]’ 

(l), 412 (4), 411 (4), 397 (5), 206 (66) and 174 (100); identical by 

comparison with lit. data (UV, ‘HNMR, MS, mp) [SJ and 

conversion to thalrugosaminine (13) [42] via methylation with 

CH2NZ [43]. 
MagnojZorine (8). The alkaline soln remaining after removal of 

fraction A (Et*O)and fraction B (CHC13) wasacidified to pH 34 

with HCl and treated with ammonium reineckate (Reinecke Salt) 
soln (1%) until pption ceased. The resulting ppt was filtered by 

suction, washed with HZO, dissolved in MeOH (100ml) and 

passed through a column of anion exchange resin (IRA-4OlS 

[Cl]) (300 g). The column was rinsed with MeOH (500 ml) and 
the eluent and rinsing combined to afford a residue (25.2 g) of 

crude quatemary alkaloid chlorides. The crude chlorides were 

treated with MeOH (200 ml), filtered and the filtrate evapd to 

leave a dark brown residue (20.1 g). This residue was adsorbed 

onto silicic acid (25 g) and chromatographed over silicic acid 

(15Og) in CHCI,. Elution with CHC13 (5OOml) and 
CHC&MeOH (9: 1) (500 ml) afforded non-alkaloidal fractions. 

Elution with CHC13-MeOH (17 : 3) (500 ml) afforded a residue 
(7.4 g) which was rechromatographed in a similar manner over 

silicic acid (100 g). Elution of this second column with the same 

solvents as before afforded, from the CHCl,-MeOH (17: 3) 

eluent, a light brown residue (2.83 g) of magnoflorine chloride, 

which was converted to magnoflorine iodide by passage over 
anion exchange resin (iodide form; 5Og) in MeOH (lOOmI). 

Magnoflorine iodide (420 mg) crystallized as white prisms, mp 
248”; [aIF+ 198” (MeOH; c 0.4), identical to an authentical 

reference sample [47] by direct comparison (UV, IR, MS, [aID, 

mp, mmp). 
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