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, ~ B S T R B C T . - G ~ U Z ~ G ~ ~ ~ ~ ~  ~iieldiiunz Boiss and Buhse population Isfahan n-as shown 
to contain four major alkaloids, dicentrine (0.8cc), bulbocapnine (0.47c), protopine 
(0.357,), salutaridine (0.2%,), and twelve minor alkaloids, chelidonine, glaucine, 
corydine, isocorydine, ,V-methyllindcarpine, neolitsine, a-allocryptopine, A'-methyl- 
laurotetanine, dehydrodicentrine, dicentrinone, dihydrosanguinarine, dihydrochel- 
erythrine. Neolitsine n-as found for the first time in PupaL'eraceae; dihydrosanguinarine 
and dihydrochelerythrine were detected for the first time in Glaucium. In  addition, 
4hydroxybulbocapnine n-as also isolated and reported for the first time. 

I n  a continuation of chemotaxonomic studies of Iranian wild species of the 
Papaceraceae family (1-10), the alkaloids of Glaucium ritellinum Boiss and Buhse 
population Isfahad were studied. Glaucium aitelliizum is a perennial plant 
scattered in Isfahan in the southern part of Iran a t  an altitude of about 1000 m. 
The plant blooms from the end of March until the end of July. The four petals 
are yellow n i th  no spot on the base. The height of the plant is 45-90 cm. 

EXPERIl IESTALj  
PLAKT M%TERI.AL.-The aerial parts of Glaztczzcm citellznunz Boiss and Buhse collected in 

May, 1977, were air dried in the shade and then at  60" to  a constant m i g h t  and powdered so that 
all the material could be passed through a mesh not larger than 0.5 mm. 

EXTR.ICTIOK PROCEDURE.-TO 1000 g of powdered plant material, 3 liters of methanol was 
added: the mixture n-as stirred over night a t  room temperature and filtered. The marc m s  
washed with 2 liters of methanol. The 
combined methanol extract was evaporated under reduced pressure. To the residue was added 
300 ml of acetic acid-p-ater (X:50) ,  and the mixture was filtered. The filtrate was extracted 
with petroleum ether (3 x 150 ml) to  remove colored material. The aqueous layer was then 
made alkaline with 157, ammonia and extracted with chloroform (4 x 200 ml).  Evaporation 
of the solvent gave a crude mixture of alkaloids (25 g).  

C O L ~ I S  CHROMITOGRIPHY.-The crude extract (25 g) was dissolved in chloroform (50 ml) 
and placed on a chromatographic column (4.5 cm diameter) with 1000 g of alumina (neutral, 
activity 11) as the absorbent.6 The column was eluted consecutively with petroleum ether, 
lOyc chloroform-petroleum ether, 20c0 chloroform-petroleum ether, 307, chloroform-petroleum 
ether, iO%;b chloroform-petroleum ether, 50cc chloroform-petroleum ether, chloroform, 10% 
methanol-chloroform, and 20% methnol-chloroform. A quantity of 300 ml was collected for 
each fraction. The solvent was removed from each fraction under reduced pressure. The chro- 
matography was monitored by tlc using three different solvent systems: .4, ethyl acetate- 
methanol-ammonia (85:10:5): B, ether-methanol-ammonia (97:2:1) and C, petroleum ether- 
chloroform-diethyl amine (70:20.10). 

The extraction procedure was repeated three times. 

'For paper X in the series, see reference 10. A preliminary account of this work was pre- 
sented in the first joint meeting of the American Society of Pharmacognosy and the Phyto- 
chemical Society of S o r t h  America, Oklahoma, G.S.A., August, 1978. 

2To whom correspondence should be addressed. 
3This work was a part cf S. Lajevardi's dissertation for the degree of Pharmacy Doctorate. 
"The plant was identified by Professor K. Hummel, Tubingen Gniversity; a herbarium 

sample was deposited in the Herbarium of the College of Pharmacy, Tehran University. 
"Melting points were taken on a Kofler hot stage microscope and are uncorrected. The 

ir spectra were obtained on a Perkin-Elmer model 267 spectrograph. Nmr spectra were de- 
termined using a Varian T-60 spectrometer and chemical shifts ( 6 )  are in ppm relative t o  in- 
ternal tetramethylsilane. Mass spectra were run on a \-arian MALT 311 spectrometer at  70 ev. 
C v  spectra were taken using a Varian model 635 spectrometer. Specific rotations were taken on 
R Perkin-Elmer model 2-11 polarimeter. 

6Alumina and silica gel were obtained from Rlerck, Darmstadt, West Germany. 
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PREPARITIT E nc.--Similar fractions obtained from chromatography were combined, and 

the solvent vas  removed under reduced pressure. The components of the residue were sepa- 
rated by prepardtive tlc using silica gel and one of the above solvent s>stenis Wee table l ) .  

TIBLE 1. Chroniatograpiiir results. 

Ilkaloids 1 Solvent" for column I 
elution iyc) 

I 
I B l C  
____________~_ 

I---- 
______________ 

I)ih?-drorhelerythriiie I 10 0 63 1 0 93 0 57 
Dih?-drosanguinariiie 10 0 86 1 0 69 
Dehydrodicentrine 10 0 8  0 55 0 55 
Dicentrine I 20 0 65 I 0 25 0 42 
S e  o h  t sine 20 0 i 1  0 45 0 42 

0 54 (;laucine 20 0 1s 
S-Met  hyllindca rpine 30 0 42 
Bulbocapnine 30 0 G5 0 36 0 31 

(* I-Chelidonine 40 0 8  0 5  1 0 4 8  

1 !58 
0 36 0 49 Protoaine 40 t i  

I 

l -H~dro~~-bulbocapnine  I 30 0 55 I 0 18 0 13 

S-Me t hyllaurot e t anine 40 I o 5 9  I o 1 9  0 52 
-- cr-Allocr~ptopine 40 

Isocoiydine .iO 0 7 3  ~ 0 1 7  , 0 3 6  
Corydine 50 0.68 0 18 0 32 
Salutaridine 100 0 42 0 04 1 0 15 
03fethvlflavinant ine 100 1 0 3 5  0 01 0 15 

0 06 Dicentrinone I 100 I O 3  - 

?Chloroform-pet roleum ether.  
hSolvent system for tlc: A, eth-1 acetate-methanol-ammonia (85:10:5) : B, ether-methanol- 

ammonia (97:2:1): C, petroleum ether-chloroform-diethyl amine (70:20:10). 

RESCLTS 
The follon-ing alkaloids were isolated from Glamiunt titellitturn population 

Isfahan. 

DIHI DROCHELERYTHRISE, DIHTDROSASGUISARISE ASD DEHYDRODICESTRISE.- 
Combined fractions which n-ere eluted with 10% chloroform-petroleum ether 
showed three spots on tlc. They were separated by preparative tlc (silica gel, 
solvent system B). The fastest moving fraction (Rj 0.93) was crystallized from 
ethanol to  give dihydrochelerythrine: mp 163-166" [lit. (11) mp 165-166'1; uv X 
max (ethanol) 279 nm: nmr (CDCl,): 7.86-6.86 (ni, GH, aromatic), 6.04 (s, 2H, 
OCH20) ,  4.30 (s, 2H. CHJ), 3.93 (s. :3H, OCHB), 3.89 ( Q .  3H, OCH,) arid 2.62 
ppm (9, 3H, SCH,) .  

J l p  and nimp as n-ell as uv and ir qpectral data were identical with an authentic 
sample.; 

The next fraction (solvent system B, Rf 0.89) n aq crystallized from ethanol 
to give dihydrosanguinarine: nip 190-192" [lit. (12) mp 192'3; uv X max (methanol) 
213 (log E 4.61). 323 nm (log E 4.26); nmr (CDCIB): T.66-6.79 (m, GH, aromatic), 
6.04 ( 8 ,  4H. OCH?O), 4.16 (s, 2H, CHJ) and 2.58 ppni (s, 3H, SCH,) .  The 
nip, ir and uv spectral data n-ere identical with those reported (12). 

The next fraction (RI 0.35) n-a- crystallized from ethanol to give deli!-dro- 
dicentrine: mp 216-218 [lit. (10) mp 216-218]. 

;.ln authentic sample of dih?-drochelerythrine x a s  provided kindly by Dr. T-. Preiiiinger 
of Palacky Universitg, Oloniuc, Czechoslovakia. 
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DICENTRIKE, NEOLIYTINE AND GLAucIsE.-Combined fractions which were 
eluted with 20% chloroform-petroleuni ether showed three spots on tlc. They 
were separated by preparative tlc (silica gel, solvent system B). The fastest 
moying fraction [Rf 0.451 was crystallized from acetone to give neolitsine: mp 149- 
150' [lit. (13). nip 149-1503; uv X max (methanol) 283 (log E 4.01), 312 nm (log E 

4.20); nmr (CDCl3): 7.57 (s, lH, HI,), 6.68 (s, 1H. Hg), 6.43 (6. lH,  Ha), 5.96 (d, 
l H ,  OCHO), 5.93 (s, 2H, OCH,O), 5.83 (d, lH, OCHO) and 2.4'7 ppm (s, 3H, 
SCH,);  mass spectrum w z / e  323 (Al - ) .  322, 319, 292, 280, 163, 161, 103, 102, 85, 
82, 71, 5'7. The uv and ir spectral data were identical n i th  those reported (14, 15). 

The next fraction (Rj 0.25) wis crystallized from ethanol to give dicentrine 
(0.8%): mp 166-169 [lit. ( 5 )  nip 166-169]. 

The next fraction (Rj 0.18) gave a crystalline compound n-hich was identified 
a3 glaucine: mp 116-118 [lit. (17) mp 120-121, lit. (10) nip 116-118]. 

Combined fractions which were eluted with 30% chloroforni-petroleum ether 
showed three spots on tlc (silica gel, solvent system C). They were separated by 
preparative tlc (silica gel, solvent system C). The fastest moving fraction [Rj 
0.421 was crystallized from ethanol to give S-niethyllindcarpine : nip 198-200" 
[lit. (9) mp 198-200'1. 

S - ~ I E T H r L L I S D C a R P I S E ,  BULBOCAPSISE AXD 4 H Y D R O X l  BULBOChPSISE .- 

OH 

I I 1  

B u l  bocapn i  ne 4 -Hydroxy bu 1 bo ca p n i ne 

Figure I 

The next fraction [Rj 0.311 was crystallized from ethanol to give bulbocapnine 
(I) (0.47,): mp 199-200' [lit. (6) mp 199-200'1; uv X max (methanol) 269 (log e 
4.15), 252 sh (log 6 4.12jq 305 nm (log E 3.75); [aIz0D +232 (CNC1,); nnir (CDCL): 

3.92 (s, 3H, OCH3) and 2 .5 i  (s, 3H, KCHs). 
The next fraction was crystallized from chloroform to give a compound (RZ 

0.13): nip 231-233': [a]D 1-100" [@.14, CHCL]; uv X niax (methanol)270 (log E 

4.10), 280 sh (log E 4.051, 303 nm (log t 3.71); nmr (CDC4): 6.93 (s, 1H. H3), 6.83 
(s, 2H, Hs, H9), 6.13 (d, l H ,  OCHO), 5.95 (d, lH, OCHO), 5.15 (broad s, 2H, OH), 
4.50 (unresolved t ,  1H. HA), 3.93 (s ,  3H, OCHa) and 2.56 ppm (s, 3H, KCHa); 
mass spectrum m e (%) 341 (AI+, 89), 340 (34), 326 (54), 324 (ll),  308 (13), 299 
(19), 298 (loo), 296 (la),  283 (19), 269 (30). 139 (14), 85 (12), 83 (17), 71 (lo), 
12 (13). 

6.83 (9, 2H, Hs. g), 6.64 (s .  IH, H3). 6.10 (d, 1H. OCHO), 5.95 (d, lH, OCHO), 
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Found: C, 66.98; H, 
5.39; S, 4.30. 

The nnir spectrum was 
also very similar to bulbocapnine, the only difference was that the HB shifted 
17.4 Hz downfield relative to H, in bulbocapnine. A similar downfield shift (18 
Hz) was observed in steporphine (4-hydroxyromerine) relative to roernerine (16) 
and in cataline (4-hydrosyglaucine) relative to glaucine (16 j .  Thus, we concluded 
that this alkaloid is most probably 4-hydrox-bulbocapnine (11). The mass 
spectrum nas  also in accordance with the suggested structure and n a s  similar to  
cataline and steporphine (16). 

( * ) -CHELIDOSISE, PROTOPISE, S-METHI LLAL-ROTETASISE ASD WALLOCRTPTO- 
prsE.-Combined fractions n hich were eluted with 40% chloroform-petroleum 
ether showed four spots on tlc. They were separated by preparative tlc (silica 
gel, solvent system B). The fastest moving fraction (R, 0.50) n a s  separated and 
crystallized from ethanol to  give (+)-chelidonine: mp 21s-220" [lit. (lo), nip 218- 
220"]. 

The next fraction (Rf 0.38) was crystallized from ethanol to give protopine 
(0.35%; : mp 205-207" [lit. (18) 2071. 

The nest fraction (RI 0.19) was an oil which was crystallized as the hydro- 
bromide and u-as identified as S-niethyllaurotetanine: mp 23i-238" [lit. (19) mp 

The next fraction (R, 0.14) was crystallized from ethanol to give cr-allocrypto- 
pine: mp 160" [lit. (20). nip 160-161"]. 

IsocoRimsE.-The first four fractions which were eluted with 50yG chloroform 
petroleum ether contained almost pure isocorydine which was further purified by 
tlc on silica gel using solvent system B (Rf 0 . 1 i )  : nip 185-186" (ethanol) [lit. (21), 
nip 185'1. 

CORYDIxE.-Fractions six to nine which were eluted n-ith SOYc chloroform- 
petroleum ether contained mainly corydine which  as further purified by prepara- 
tive tlc uqing solvent system A [Rf 0.681: mp 148" (ethanol) [lit. ( 2 2 ) ,  mp 148"]. 

tions which were eluted with chloroform showed three spots on tlc. They were 
separated by preparative tlc (qilica gel, solvent system A). The fastest moving 
fraction iRj  0.42) n-a3 crystallized from ethanol to  give salutaridine (0.2%) : mp 
197-199 [lit. (5), mp 197-1991. 

The next fraction (Rf 0.35) gave an oil which TT as crystallized as hydrochloride 
and n-a= identified as 0-methylflavinantine, nip 195-196" (ethanol) [lit. (i), mp 

The nest fraction (R, 0.3) was crj-stallized from chloroform to  give dicentrinone, 
nip 299 'lit. (IO), nip 2991. 

A11 the above alkaloids except dihydroqanguinarine. dihydrochelerythrine, 
neoliqtine and 4-hydroxybulbocapnine v-ere previouqly reported by this laboratory 
(5-7,  9. 10) and their physical data were used for identification. 
-1 literature qurvej- (15. 23-24) revealed that neolitqine ha3 not been pre- 

viously found in Papa?  eraceae. and dih>-drosanguinarine and dihydrochelerythrine 
hare not been previoudy detected in the genus Glazicium. The presence of 4- 
hydroxj-bulbocapnine iq reported for the first time. 

Anal. Calcd. for C19H19S05: C, 66.86; H, 5 . 5 i ;  S, 4.11. 

The uv of this alkaloid was similar to bulbocapnine. 

237-23S0]. 

SALUTARIDISE, 0-3IETHTLFLbVISBSTISE .4SD DIcEsTRIs0sE.-Combined frac- 

195-196). 
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