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Abstract-The major alkaloids of Papaoer tnuricola collected in three different parts of Anatolia have proved to be of 
the rhoeadine type. The three collections possessed different major alkaloids and the existence of chemical strains 
containing rhoeadine-type alkaloids, is indicated. In addition to the rhoeadine-type alkaloids (rhoeagenine. rhoeadine. 
oreogenine, oreodine, glaucamine, glaudine and epiglaudine), tetrahydroprotoberberine-(sinactine, scoulerine) and 
isopavine- (amurensinine) type alkaloids have been isolated as minor products. These findings contrast with the 
previous literature in which I-benzyltetrahydroisoquinoline- and proaporphine types were reported to be the major 
alkaloids. 

INTRODUCIION 

Papatier tauricola Boiss., cited by Cullen in the FIora oj 
Turkey, is native to the screes and rocky slopes ofAnatolia 
and it grows at an altitude of 1 lGO--2800 m [ 11. The ovate- 
globose capsules may be covered with long, white 
adpressed bristles from the bases of the capsules or the 
capsules may be glabrous [var. leiocarpum (Boiss.) 
Fedde]. The species, which occurs also in Northern Iraq 
and Iran, in Cullen’s view, may possibly not be distinct 
from the Iranian P. persicum Lindl. [ 11. Although Fedde 
in 1909 [2] clearly regarded P. tauricola and P. persicum 
as two distinct species, Cullen in Flora Irunica [3] listed P. 
tauricola as a synonym for P. persicum. Both names 
appear in the chemical literature because of their alkaloid 
contents but there appears to be no great differences 
between the two plants because armepavine and 
mecambrine have been identified as major alkaloids in 
both. The previous findings are summa&d as follows: P. 
persicum: I-benzyltetrahydroisoquinoline-(armepavine), 
proaporphine- (mecambrine, pronuciferine), aporphine- 
(mecambroline. nuciferine, 0-demethylnuciferine, roe- 
merine), protoberberine- (coptisine, palmatine), proto- 
pine-, benzophenanthridine- (sanguinarine), papaver- 
rubine-type alkaloids; P. rauricola: l-benzyltetrahy- 
droisoquinoline- (armepavine), proaporphine- (mecam- 
brine), aporphine- (nuciferine), benzophenanthridine- 
(sanguinarine), papaverrubine-type alkaloids [4-71. 

In a preliminary short communication [8], as part of 
the present investigation, it was reported that the 
rhoeadine-type alkaloids, rhoeadine and oreodine, were 
the major alkaloids in a Turkish sample of P. tauricola In 
the present communication, the work is extended to 
include the identification of other alkaloids and the 
investigation of two other collections of P. tauricolu from 
other parts of Anatolia. 

RESULTS AND DlSCU!SSlON 

The major alkaloids of three different collections of P. 
tauricola from Anatolia were of the rhoeadine type. Plants 
collected in Malatya contained the cis B/D-ring with A- 

ring dimethoxy substituted alkaloids, oreogenine (4) and 
oreodine (5) with the corresponding A-ring methyl- 
enedioxy analogues, rhoeagenine (1) and rhoeadine (2) as 
minor alkaloids. Other minor alkaloids were sinactine 
(10) and scoulerine (II), which have been shown to lx 
precursors of rhoeadine-type alkaloids in P. rhoeas [9]. 
The isopavine-type alkaloid, amurensinine (12), which 
has not previously been known as a type of alkaloid in the 
section Mihntha, was also a minor constituent. Two 
distinct forms of P. tauricola were present in the Malatya 
samples as shown by the capsules, which were either 
glabrous or covered with white adpressed bristles (‘hairy 
capsules’). Both types of capsule contained identical 
major alkaloids. From Kayseri plants, the major 
alkaloids were found to have trans B/D-ring junctions 
with dimethoxy substituted A-rings, glaucamine (7), 
glaudine (8) and epiglaudine (9) although rhoeagenine (1) 
with a cis B/D-ring junction was also present. 
Rhceagenine (1) was the major alkaloid of plants 
obtained from Gulek. These findings differ from those of 
other workers who have obtained alkaloids from P. 
tauricolu [4-71 (see Introduction). Rhoeadine-type 
alkaloids are commonly found in species of Papaoer but it 
is surprising to find them as the major alkaloids in P. 
tauricola since. previously this species has yielded l- 
benzyltetrahydroisoquinoline-, proaporphine- and apor- 
phine-type alkaloids. These findings provide a further 
example in which a Turkish species of Papaver has proved 
to contain different major alkaloids from those reported 
in the literature; see for example the alkaloids of P.figax 
[lo] and of P. pseudo-orientale [ll 1. The other 
unexpected result is that the three samples of P. tauricolu, 
which were all collected at the fruiting stage, contained 
three different groups of major alkaloids. It appears that 
there are three chemical strains which possess rhoeadine- 
type alkaloids. 

The initial extractions carried out on the three different 
samples utilised normal extraction procedures which 
would readily have yielded the anticipated l-benzyltetra- 
hydroisoquinoline-, proaporphine- and aporphine-type 
alkaloids but the major alkaloids proved to be of the 
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rhoeadine type. It is known that such alkaloids can 
undergo chemical changes, especially when treated with 
mineral acid [ 12,13 1. Glaudine (8) or epiglaudine (9) on 
treating with 0.1 N HCI for lO-30sec in boiling water, 
yield glaucamine (7). Under more rigorous conditions, 
glaudine or epiglaudine in N HCI for 1 hr in boiling water 
yield oreogenine (4) in which there has been a change in 
configuration from B/D tram to cis. Thus it is advisable to 
avoid use of mineral acid during extraction and isolation 
procedures. Since it was not easy to reneat the isolation of 
alkaloids from all three samples of P. tauricnlu, it was 
decided to check whether or not the alkaloids obtained 
from the Malatya sample were natural products or were 
obtained by chemical transformations due to isolation 
procedures. Acetic acid (3%) was used instead of mineral 
acid and two extraction procedures were compared. The 
use of ether/ammonia for initial extraction resulted in 
cleaner alkaloid extracts than when ethanol was used. 
Initial ethanol extraction yielded oreogenine (4) as the 
major alkaloid, whereas ether extraction yielded oreodine 
(5) as the major alkaloid The most likely explanation for 
these differences is that ether failed to extract the more 
polar oreogenine which was extracted by the ethanol 
procedure. Apart from the differences in oreodine/oreo- 
genine proportions, the other alkaloids were identical 
with those isolated in the initial work. The isolation of O- 
ethyloreogenine (6) from extracts of Malatya samples and 
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of O-ethylrhoeagenine (3) from Kayseri and Gulek 
samples can be discounted, however, since it is highly 
probable that the 14ethoxy compounds were formed 
from ethanol/H + during isolation procedures. 

The identities of the tetrahydroprotoberberine alka- 
loids sinactoine (10) were based on comparable MS [ 141 
and ‘HNMR data and of scoulerine (11) on MS data 
[ 151. Amurensinine (12). the isopavine alkaloid, was also 
readily identified by its characteristic MS [ 161. Not all of 
the rhoeadine-type alkaloids which are theoretically 
possible as natural products have yet been isolated 
Hence, in view of the number of closely related 
compounds, it is necessary to use a combination of MS 
and ‘H NMR for identifications MS gave a distinct M + 
for all of the rhoeadine-type alkaloids isolated and further 
fragmentation indicated the nature of the substituents in 
the A and D-rings for the acetals (2,3,5,6,8,9) and for the 
hemiacetals (1, 4, 7) [ 17,181. MS does not, however, 
reveal the stereochemistry of the B/D-rings and it is 
necessary to resort to ‘H NMR spectroscopy. The 
coupling constants for the protons on C-l and C-2 are in 
the order of 2 Hz for alkaloids with a cis B/D-ringjunction 
whereas the WUM B/D alkaloids give rise to spectra with a 
coupling constant of ca 9 Hz [ 13,19--211. The question of 
the configuration of the natural products at C-14 is not so 
clear-cut because mutarotation readily occurs. The 
absoluteconfiguration ofthe C-14 hydroxyl in rhoagenine 
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X08(1 H.d.J,., = 2HtC-1),3.62(1H,d.5,,2 = 2Hz.C-21.588 
(lH,s,C-14).6.63(1H,s.C-6H),6.73(1H,s.C-9H),6.77(2H,s. 
C-lO,C-llt.2.31 (3H,s,NMe),1.29(3H,r.J = 6Hz:C-140Et). 
5.94 (2 H. s, A-ring OCH,O), 5.98 and 6.10 (2 H, dd. J = 1.3 Hz 
D-ring OCH,O). MS m/e (rel. int.): 397 (SO, M’ ), 368 (83, M’ 
-Et),352(20,M+ -0Et),192(16),190(20),177(100),163(16) 
[18]. Oreogenine (4). ‘H NMR (CDCI,): S 4.62 (1 H, br s, C-l ), 
3.18(1 H.brs,C-2),6.16(1 H.s.C-14),6.68(4H,s.C-6,C-9,C-10. 
C-1 1 A 2.21 (3 H, s, NMe); 6.02 (2 H, s, D ring OCH,O); 3.80 and 
3.88 (2 x 3 H, s, A-ring OMe). MS m/e (rel. int.): 385 (18. M + ), 
370(22~,354(11),2~(11~,2~(11]. 193 (22). 179122). 148(100) 
jl8].Oreodine(S).‘HNMR(CDCI,):b5.05(lH,d.J,,~ =2H& 
C-1):3.67(1 H.d.J,., = tH&C-2):5.74(1 H.s.C-14):6.65(1 H. 
s. C-6); 6.78 (3 H, s, C-9. C-10, C-l 1): 2.32 (3 H, s. NMe); 3.55 
(3 H. s. C-14 OMe): 5.95 and 6.08 (2 H. dd. J = 1.3 Hz. D-ring 
OCH,O). 3.82 and 3.87 (2 x 3 H s, A-ring MeO) [13, 211. MS 
m/e (rel. int.): 399 (83, M’), 384 (72), 368 (20), 356 (7), 206 (37). 
193 (1001, 178 (8). 175 (10) [18]. Ethyloreogenine (6). ‘H NMR 
(CDCI,): 6 5.13 (1 H, d, J,,, = ZHI C-I), 3.70 (1 H. d, J,,t 
=2HzC-2),5.89(1H,s,C-l4)6.70(1H,s.C-6),6.80(3H.s,C-9, 
C-lO.C-ll),2.32(3H,s,NMe),l.3O(3H,c,J = 6Hz,C-14OEt). 
5.89 and 6.05 (2 H, dd, J = 1.3 Hz), D-ring OCH,O), 3.82 and 
3.89 (2 x 3 H s. A-ring OMe). MS m/e (rel. int,): 413 (74, M + ), 
384 (84 M’ -Et), 234 (6). 220 (351, 206 (Ii), 193 (100). 
Glaucamine (7). ‘HNMR (DMSO-d,): 6 5.68 (1 H, d. J,,l 
= 9Hz, C-l), 3.80 (1 H. d, J,,, = 9 Hz C-2). 6.08 (1 H, s, C-14). 
6.80(1H,.~,C-6),67.13(1H,s,C-9),6.87(2H,s.C-10.C-11),225 
(3 H. s. NMel, 6.01 and 6.08 (2 H, br s, D-ring OCH,O), 3.70 and 
3.73(2 x 3H,s,A-ring2 x OMe) [13.21]. MSm/e(rel. int.): 385 
(1~,M+~,370(20~,354(10),209(12),206(12~,193(24),179(231. 
148 (100) [18]. Identical R, values in systems A and B with 
au~enticsam~e. Gluudine (8). ‘H NMR (CDCI,): d 5.21 (2 H, d, 
J ,~~=9H~C-l~,4.lO(lH.d,~,~~=9H~C-2),5.78(lH.s,C- 
l4),6.69(1 H.&C-6),7.37(1 H,s.C-9),6.81 and7.08(2H,ABq,J 
= 8Hz,C-l0,C-ll),2.26(3H,s,NMe).3.70(3H,s.C-l4OMe). 
5.94 and 6.05 (2 H. dd, J = 1.3 Hz, D-ring OCH,O); 3.89 (6 H, s, 
A-ring 2 x OMe) [20]. MS m/e (rel. int.): 399 (73, M + t, 384 (80). 
220 (4). 206 (34). 193 (lOO), 192 (12). Identical R, values in 
systems A and B with authentic sample. Epiglaudine (9). 
‘HNMRfCDCI~):65.56(1H,d.J,~=9Hz,C-1),4.04(1H,d. 
J ,,.=9H1C-2),5.75(1H,s,C-l4J;6.69(lH,s,C-6).7.31(1H, 
s.C-9t.6.78and 7.08(2H.ABy, J = 8Hz.C-lO.C-11),2,32(3H, 
s. NMe); 3.58 (3H, s, C-14 OMe), 5.98 and 6.05 (2H, dd. J 

= 1.3 Hz, D-ring OCH,O), 3.89 (6 H, s, A-ring 2 x OMe) [13, 
20,211. MS m/e (rel. int.): 399 (73, M ” ). 384(80), 220 (4). 206 (34), 
193 (1001,192 (12). Sinactine (10). ‘H NMR (CDCI,): 6 3.85 and 
3.87 (2 x 3 H, s, 2 x OMe), 5.92 (2H, br s. OCH,O), 6.68 (4 H, m, 

C-l, C-4, C-11. C-12). MS,+ (rel. int.): 339 (29, M’). 338 (20), 
324(2).322(1),190(13).149(14),148(100).Scou/erine(11).MS 
m/e(rel. int.): 327 (74. M-),326(44),312(9),310(9),206(26), 192 
(22). 178 (100). 176 (31), 163 (27), 150 (65), 135 (23) [15]. 
Amurensinine (It). MS m/e (rel. int): 339 (20, M’), 338 (19). 312 
(4. M”. - 17). 296 (27). 188 (100) 1161. 
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