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F r o m Papaver syriacum Boiss . et BLANCHE rhoeadine, i sorhoeadine, rhoeagenine, thebaine, 
protopine, ( ± ) - m e c a m b r i n e , (—)-stylopine and (—)-P-stylopine methohydrox ide were isolated 
and the presence of several papaverrubines and a small a m o u n t of coptis ine, berberine and 
corysamine was also proved. 

Alkaloids from Papaver syriacum Boiss. et Blanche have not yet been studied. 
P . syriacum Boiss. et Blanche is an annual from the section Orthorhoeades Fedde, 
native in the Middle East. From plants cultivated on the territory of our country 
we isolated the sum of alkaloids in a 0-10% yield (per dry plant material) and sepa
rated from it rhoeadine as the main alkaloid. After fractionation of the remaining 
bases, using a procedure commonly used in our studies, we obtained thebaine, 
rhoeagenine and protopine, as well as a small amount of optically inactive alkaloid 
by direct crystallization. On the basis of its melting point, mass spectrum, UV spect
rum and Rp values the last alkaloid was identified as (+)-mecambrine. This is the 
first case of the occurrence of a racemic form of this alkaloid in nature; the synthesis 
'of (±)-mecambrine has been d e s c r i b e d ^ F r o m the non-crystallizing residue we fur
ther isolated by column chromatography on alumina isorhoeadine and (—)-stylopine, 
which were present in minute amounts only. In addition to this the presence of at 
least six papaverrubines was also demonstrated. Among them two are very probably 
identical with papaverrubines A (N-demethylisorhoeadine) and E (N-demethylrhoea-
dine). In the fraction of quaternary protoberberines coptisine was detected as the main 
component in addition to trace amounts of berberine and corysamine. From the frac
tion of quaternary alkaloids, which were isolated after their conversion to iodides 
by extraction with chloroform, (—)-P-stylopine methiodide (c/.^) was isolated and 
the presence of additional three alkaloids was demonstrated, which, however, could 
not be obtained crystalline. 

The mentioned findings indicate a close biochemical relationship of the species 
P. syriacum with that group of species from the section Orthorhoeades which is 
characterized by the presence of rhoeadine as the main alkaloid in addition to a smal-
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ler amount of protopine, rhoeagenine and other minor alkaloids. Representatives 
of this group are, for example, P . rhoeas L.*'̂  and P . strigosum (Bonningh.) 
SCHUR.̂ -''. 

E X P E R I M E N T A L 

The melt ing points were determined o n a Kofler block and they were not corrected. The mass 
spectra were recorded with an A E I - M S 902 spectrometer, the U V spectra on a U n i c a m SP 1 8 0 0 
instrument and the C D curves o n a Rousse l -Jouan Dichrograph C D 105. For thin layer chromato 
graphy both silica gel G (Merck) with gypsum ( 5 : 1 ) was used in combinat ion with the systems 
cyc lohexane-diethylamine 9 : 1 (S^), cyc lohexane-ch loroform-die thy lamine 7 : 2 : 1 (S2), and 
e thanol -water -25% a m m o n i a 1 5 : 9 : 1 (S3), and Silufol U V 254 sheets (Kavalier, Votice) with 
the solvent system methanol -d ie thy lamine 4 : 1 (S4). Paper chromatography was carried out o n 
paper W h a t m a n N o 1, descending manner, with 1-butanol-acet ic ac id-water 10 : 1 : 3 (S5) and 
ethanol -water 2 : 1 (S^). Papaverrubines were detected with concentrated hydrochloric acid 
fumes for 20 minutes ( formation of purple spots) , while the detect ion of quaternary protober-
berines was carried out in U V light and the detect ion of other alkaloids with potass ium i o d o 
platinate or with Dragendorff 's reagent. 

Extraction and Iso lat ion of Alkalo ids 

The plants were cultivated in the Experimental Botanical Garden of the Medical Faculty in Brno 
from seeds obtained from the botanical garden in Jeruzalem. They were collected during flowering 
and the unripe fruits stage on 19. 7. 1972 and then dried at r o o m temperature. Dry , ground plants 
( 5 7 0 0 g ) were extracted with five port ions of cold methanol (totally 1001). After evaporat ion 
of methanol by distil lation the extract was triturated with 1% acetic acid and filtered. F r o m t h e 
filtrate alkaloidal fractions A, B, £ ' a n d / were obtained in the convent ional manner^'^. In order 
to prevent decompos i t ion of alkaloids sensitive to mineral acids acetic acid was used exclusively 
and all operat ions were carried out in the cold. 

Fraction A ( 5 0 g; 0 0 8 8 % ) was dissolved in 500 ml of 1% acetic acid; the insoluble residue was 
filtered off under suct ion, washed with diluted a m m o n i a so lut ion and crystallized from chloro
form-methanol . R h o e a d i n e (0-70 g) was obtained (total yield 1-31 g; 0 0 2 3 % ) . The acid filtrate 
after rhoeadine was alkalized with a m m o n i a and extracted with ether. After evaporat ion of the 
solvent 4-30 g of bases were obtained which were crystallized from ch loroform-methano l to 
afford additional rhoeadine (0-60 g). The residue of bases was dissolved in 5% acetic acid, a satu
rated potass ium chloride solut ion was added, and the mixture was extracted with chloroform. 
The mixture was thus separated to a fraction containing hydrochlorides (or acetates) soluble in 
chloroform (AC) and another insoluble in chloroform (AD). Bo th fractions were then separated^ 
to non-phenol ic bases (AC^ and AD^) and phenol ic ones (AC2 and AD2). Crystall ization of the 
bases AC^ (1-14 g) from ether gave 0-27 g of thebaine (total yield 0-31 g; 0 0 0 5 % ) , while 0-87 g of 
amorphous bases remained in the mother l iquors which were then separated by c o l u m n chromato 
graphy o n alumina (in principle according to^) . The c o l u m n was prepared from 64 g of a lumina 
for chromatography (Lachema) , activated by heating (activity approximately II). The a m o r p h o u s 
bases AC^ (0-87 g) were dissolved in benzene, the same v o l u m e of light petroleum was added, 
and the mixture chromatographed. Fract ions of 50 ml v o l u m e were coUected. For e lut ion 
benzene-l ight petroleum 1 : 1 was used first (150 ml, fractions 1 — 3), then benzene (200 ml , 
fractions 4 — 7 ) , benzene-ether 2 : 1 (100 ml, fractions 8 and 9) and 1 : 1 (350 ml, fractions 10—16) , 
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ether (100 ml, fractions 17, 18), e ther-chloroform 9 : 1 (100 ml, fractions 19, 20) , 2 : 1 (200 ml, 
fractions 21 — 24), and 1 : 1 (100 ml, fractions 25, 26) , ch loroform (100 ml, fractions 27, 28), 
ch loroform-methano l 19 : 1 (100 ml, fractions 29, 30), 4 : 1 (200 ml, fractions 3 1 - 3 4 ) , and 3 . 2 
(50 ml, fraction 35). The compos i t ion of the fractions was control led by thin-layer chromatography 
in S j and S j and the fractions of the same compos i t ion were combined . After evaporat ion fractions 
I — 7 did not leave a weighable residue. F r o m fractions 8 and 9 (85 mg) i sorhoeadine ( 1 5 0 mg; 
0-0003%) and (—)-stylopine (3-9 mg; 0 0 0 0 0 7 % ) were isolated by crystalhzation from methanol . 
Fract ion 10 (35 mg) gave o n crystallization from methanol 10-8 m g of rhoeadine, from fractions 
II and 12 (300 mg) thebaine (37-8 mg) and ( ± ) - m e c a m b r i n e (6-2 mg) were obtained by crystal
l ization from ether. The amorphous residue contained in addit ion to both ment ioned alkaloids 
an unidentified alkaloid as the main component , which had Rp 0-06 in S^ and 0-45 in S2. Fraction 
13 (10 mg) was a m o r p h o u s and in addit ion t o alkaloids present in fractions 11 and 12 it a lso 
contained at least four additional alkaloids. On crystallization from ether fraction 14—18 (120 mg) 
gave 11-4 mg of protopine and 7-5 m g of a non-alkalo id substance of m.p. 143—145°C. The 
amorphous residue contained additional four unidentified alkaloids. Fract ion 2 0 — 2 3 (195 mg) 
gave on crystall ization from methanol 23-4 m g of rhoeagenine. Fract ion 2 4 — 3 5 (78 mg) was 
amorphous and contained at least six unidentified alkaloids. The amorphous bases of all fractions 
turned red-brown to brown in air and became resinous. In all fractions the presence of papaver
rubines was detected. 

F r o m fraction AD^ (0-55 g) 80 m g of rhoeagenine (total yield 105 mg; 0-002%) and 46 mg of 
protopine (total yield 57 mg; 0 0 0 1 % ) were obtained by crystall ization from ether and methanol . 
F r o m the remaining bases 7 m g of thebaine and 10-5 m g of (r t ) -n iecambrine (total yield 16-7 mg; 
0-0003%) were obtained after further purification by crystallization from ether. A n amorphous 
residue (160 mg) was obtained which turned violet in air. In addit ion to mecambrine, thebaine and 
protopine the presence of t w o additional bases was detected in it (Rp values 0-04 and 0-10 in S^, 
and 0-09 and 0-20 in S2). 

The phenol ic fractions AC2 (0-08 g) and AD2 (0-16 g) were a m o r p h o u s and darkened in air. 
Accord ing to thin-layer chromatography both fractions had practically identical compos i t ion 
and contained bases oiF Rp (in S j ) 0-08, 0-13, 0 18, 0-23, 0-32 and 0-41 in addit ion to t w o papaver
rubines. 

• Fraction B contained 13-8 m g of ye l low bases ( 0 0 0 0 2 4 % ) which according to chromatography 
in S4, S5 and Sg were c o m p o s e d mainly of coptis ine (yel low spot in U V light, Rp 0-53, 0-45 and 
0-12 resp.) in addit ion to a small amount of berberine (green-ye l low in U V light, Rp 0-17, 0-59 and 
0-16 resp.) and corysamine (green-yellow in U V light, Rp 0-09, 0-70 and 0-53 resp.). Fract ion E 
(0-35 g) was amorphous . F r o m fraction / (—)-|3-stylopine methiodide (36-7 mg; 0-0006%) was 
obtained by crystallization from methanol . The residue (0-51 g) was amorphous and turned 
brown in air. In addit ion to traces of 3-stylopine methiodide (Rp 0-44) it contained an alkaloid 
of Rp 0-27 in S3 and a smaller amount of t w o additional alkaloids of Rp 0-35 and 0-40 in the 
same solvent. 

Characterization of Alkalo ids 

Rhoeadine: f rom ch loroform-methano l small needles, m.p. 252°C, undepressed o n admixture 
with a preparation from P. rhoeas^. The reaction t o papaverrubines was very weak. The Rp 
values (0-54 in S^ and 0-86 in S2) and the colour reaction with sulfuric acid (red-brown-olive 
green) were the same as with an authentic sample. 

Isorhoeadine: l ong needles, m.p. 160—162°C (methanol or e ther-hexane) , undepressed with 
an authentic sample, readily soluble in ether, poor ly soluble in methanol and hexane. U V spectrum: 
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^max ( l o s e) 242 n m (3-90), 293 n m (3-97), 230 n m (3-81) and 265 n m (3-13), identical with the 
literature data*° . The Rp values (0-61 in and 0-89 in S2) were identical with those of an authentic 
sample. The same is true of the reaction with cone, sulfuric acid (red-brown-olive green). 

Rhoeagenine: minute prisms, m.p. 238 — 2 3 9 ° C (methanol) , undepressed with a preparation 
prepared by hydrolysis of rhoeadine (see*). The Rp values (0-18 in and 0-55 in 83) were identical 
with those of an authentic sample , as also was the colour reaction with cone, sulfuric acid (red-
brown-ol ive green). 

Thebaine: prisms of m.p. 1 9 0 — 1 9 r c (ether), undepressed with an authentic sample, [a]^^ 
— 214° ± 2 ° (c 0-25, methanol ) . The mass and U V spectra were identical with the spectra from 
literature**. The Rp values (0-30 in and 0"64 in S2) and the co lour reactions (with cone , 
sulfuric acid, Erdmann's , Frohde's and Marquis's reagents the co lour was red, turning t o orange-
red, with cone, nitric acid the colour was yel low) were identical as with an authentic sample. 

Protopine: m.p. 2 0 4 — 2 0 5 ° C (ch loroform-methanol ) , undepressed with an authentic sample. 
Rp 0-37 (S j ) and 0-77 (S2) and co lour reactions identical as in the case of an authentic specimen. 

(±)-Mecambrine: m.p. 191 — 1 9 2 ° C (ether): literature gives for a synthetic preparation m.p. 
197—198°C (chloroform-ether)* or 2 0 0 — 2 0 r c (ether)^. According to C D measurements the 
substance is optically inactive. The mass spectrum was identical with that of authentic (—)-
-mecambrine*^. The U V spectrum was in agreement with the literature data*°'*^. The same is 
true of the Rp values (0-19 in and 0-56 in S2) and characteristic colour reactions*^. 

(—)-Stylopine: needles of m.p. 2 0 0 — 2 0 2 ° C (methanol) , undepressed on admixture of an authen
tic sample (m.p. 201 —202°C.) The Rp values (0-75 in and 0-96 in S2) and the characteristic 
colour reaction with Erdmann's reagent (yel low-green, than blue-green and blue) were identical 
as in the case of a reference sample. 

(—)-^-Sty!opine methiodide: from methanol m.p. 297—300°C, undepressed with a sample 
prepared by methylat ion of (—)-stylopine^. The Rp values (0-44 in S3 and 0-57 in S5) were 
identical with those of a reference sample (a-form^: Rp 0 4 0 in S3 and 0-75 in S5). The same is 
true of the colour react ion with Erdmann's reagent, which was identical with the reaction of 
( — )-styl opine. 

Papaverrubines. The presence of papaverrubines was demonstrated by heating with a 3-5% 
hydrochloric acid (purple colorat ion) . A strong react ion of papaverrubines was obtained with 
the mother l iquors after crystall ization of rhoeadine , with the amorphous residue of the fraction 
ACi and the fraction AC2, while a very weak reaction was obtained with fractions AD^ and AD2. 
In the non-phenol ic fractions the presence of four papaverrubines was demonstrated by thin-layer 
chromatography, with the fo l lowing Rp values: 0-03, 0-32, 0-37 and 0-49 in S^ and 0-13, 0-69, 
0-73 and 0-82 in S2. In the phenol ic fractions the presence of t w o papaverrubines was detected, 
with Rp 0 0 5 and 0 0 9 in S^ and 0-32 and 0-46 in S2. In both systems authentic samples of papa-
verrubine A and E had corresponding Rp values, 0-37 or 0-73, respectively. 

We thank Dr V. Preininger, Department of Chemistry, Medical Faculty, Palacky University, 
Olomouc, for the samples of isorhoeadine and papaverrubine A and E, Dr L. Dolejs, Institute of 
Organic Chemistry and Biochemistry, Czechoslovak Academy of Sciences, Prague 6, for the mass 
spectra, Mrs H. Pilarovd of the same Institute for the CD measurements and Mrs J. Bochofdkovd 
of our Institute for the measurement of the UV spectra. 
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