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pounds were revealed wth either 20% SbCls or 5 % amsaldehyde m 95 % ethanol-H,SO,, 19.1 v/v GLC 
was performed usmg a 3 % OV-17 and a 1 y0 SE-30 column, at 270” and 240” respectively Multlple analyses 
were made for each sample with reference samples bemg run before and after each sample GLC-MS was 
performed on a LKB Model 9000 smgle focusmg gas chromatograph-mass spectrometer A 3% OV-17 
column was used at a column temperature of 280” 

A nonsapomtiable fraction was prepared from the ester fraction by refluxmg it for 2 hr m a H,O- 
benzene-EtOH (l/l/8, vol) solution contalmng 15 % KOH, followed by extraction wth Et,0 

Isolatton of sterol glycoslde mutture from N sanguzneu The EtOH eluate (from an alumma column) 
ylelded 300 mg of a sohd meltmg about 290” to a dark red melt Repeated crystalhzatlon yielded a white 
solid, m.p 275-280’. [a]g’ - 44 08 (pyrldme). Reported sitosteryl P-D-glycoside, m p 285”. with optical 
rotation at [IZ]~: - 41 5 (pyrldme) I8 (Calc for C3sH60, C, 72 87, H, 10 45 (@sltosteryl glycoslde), Found. 
C, 7223, H, 1045%) Acetate formed from AczO and pyrldme (1 1 vol), m p 172-173”, [a]r 0” 
(CHC&), (Calc for G3H68010 C, 69 32, H, 9 20 (sltosterohn tetra-acetate) Found- C, 69 30, H, 9 12% ) 

Hydrolyses of the sterol glycoslde from N sanguInea Reflexed (20 hr) m EtOH- HCI (5 1 vol ). Mixture 
after ddutlon with HzO, extra&on with Et,0 and dlstdlatlon of the latter ylelded a white crystallme sohd 
Repeated crystalhzatlon gave wlute crystals, m p 137-139”, acetate, m p 127-129” GLC of the free sterols 
mdlcated the presence of campesterol(5 “/,), stlgmasterol (10 %), and sltosterol (85 %) 

Acknowledgements-We are indebted to Mr A Naqvl and Mr T Y Tok for their able assistance m this 
study and to Mr Chandapdla of the Rubber Research Institute of Malaysia for ldentdicatlon of the Nepenthes 
obtained from the Cameron H&lands area We are grateful to the followmg mdlvlduals for generous &ts 
of reference compounds* Drs J W Rowe (cltrostadlenol), F Knapp (28~lsofucosterol acetate), A Gonzales 
(obtuslfohol) This work was supported by Grant GB 19113 from the Natlonal Science Foundation GLC- 
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p 1820, Elsemer, Amsterdam (1954) 
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Abstract-The major alkaloids of the above-ground parts of Argemone grandrfiora Sweet subsp grandzrfloa 
were found to be berberme, a-allocryptopme, and protopme, (+)-laudanosme, (+)codamme, (-)chedantlu- 
fohne, corypalmme, sangumarme, and chelerythme were ldenttied as nunor alkaloids This species IS placed 
m Alhance IVa of the Sternutz classlficatlon, and appears to be a phylogenetlcally young member of the 
genus 

INTRODUCTION 

THE ALKALOIDS of Argemone species are of Interest on account both of then pharmacological 
propertles, and then potential use m the systematlcs of the genus. Thus the discovery’ that 
‘epldemlc dropsy’ m India was caused by contammatlon of cooking 011s with Argemone 
mexzcuna L seed-011 was followed by the demonstratlon2 that the alkaloid sangumarme, 
present m the seed-oil, increased mtra-ocular pressure and caused dropsy and glaucoma m 

1 S L SARKHAR, Ind Med Gaz 61,62 (1926), C A 20,2022 (1926) 
f S A HAKIM, Br J Ophrhal 38, 193 (1954) 
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experimental ammals Subsequently,3 a number of other lsoqumohne alkaloids were shown 
to possess the same property, and it has been suggested4 that endemic glaucoma 1s linked to 
the mgestion of these alkaloids. 4** More recently StermitP has suggested the division of the 
genus Argemone mto four alliances on the basis of the presence or absence of protopme-, 
berberme-, and pavme-type alkaloids, as well as on morphological features We report here 
the results of our mvestrgations of the alkaloids of A grundzfloru Sweet subsp grundzfloru t 

On the basis of paper chromatographic evidence, Hakim, MIJOVIC, and Walker4 have 
previously reported that A grandzjlora Sweet contained berberme m the capsules, and 
possibly m the roots, cop&me m the roots, stems, leaves, flowers, and capsule, chelerythme 
m the roots; and sangumarme m the roots, flowers, and capsules, and posstbly m the stems 
and leaves 

Aregemone grandzflora subsp grandzjora$ was grown locally from seed collected at 
Zlmapan, Hidalgo, Mexico After luxuriant growth, the plants were harvested when m full 
blossom. The aerial parts of the plants were separated from the roots and each processed 
for alkaloids as described m the Experimental 

RESULTS 
The major alkaloids of the aertal parts were protopme (IIIa), a-allocryptopme (IIIb) 

and berberme (IV), accountmg for about 75 % of the total alkalords. 
Exammation of the minor alkaloids resulted m the isolation and identification of the 

tetrahydroisoqumolmes L-( +)-codamme (Ia) and L-( +)-laudanosme (Ib), as well as trace 
amounts of the tetrahydroprotoberbermes corypalmme (IIa), and the rarely encountered 
(-)cheilanthifohne (IIb) $ 

R’O 

(Ia) R= H (IIe) d= H, R’=CH,.RS R’zCH, 

Ub) R-Me (IIb) R =CH,.RcH. R3+ R’=CH, 

* However, it has been reported to us5 that the alkaloid-free seed-oil of A mexzcunu IS also potent m 
producing Increased mtra-ocular pressure, the actlvlty being concentrated m the highly unsaturated, 
trlglycerlde fraction 

t Formerly known as A grundrflora Sweet In lus thorough, and most useful revision of the genus 
Argemone, Ownbey’ recognized A zntermedza Fedde as 4 grandrfora Sweet subsp armata Ownb , and 
renamed the hlstorcally well known A grundlfloru Sweet as subsp grandzflora 

$ Our ldentnicatlon was confirmed by Drs R T Oglvle, Custodian of this University’s Herbarium, and 
G B Ownbey of the Department of Botany, Umverslty of Mmnesota, Mmneapohs Specimens were 
deposlted m the Herbarra of both Umversmes 

5 Laudanosme was recently reported by Stermltz and Coomesa as a minor alkaloid of A plezucuntha 
Greene subsp prnnatzsecta Ownb , they commented that the only other reported natural occurrence of 
thts alkaloid was u-r Papaver sommferum Codamme, corypalmme and chellanthlfolme do not appear to 
have been reported m Argemone before 

’ W A LIEB and H J SCHERF, Klzn Mbi Augenhezlk 128,686 (1956), Index Medzcus 60,958 (1956) 
4 S A HAKIM, V Mrrovm and J WALKER, Nature, Lond 189, 198 (1961) 
’ Private commumcatlon from Dr R T Aphn, Dyson Perrms Laboratory, South Parks Road, Oxford 
6 F R STERMITZ, D E NICODEM, C C WEI and K 0 MCMURTREY, Phytochem 8, 61.5 (1969) 
’ G B OWNBEY, Mem Torrey Bot CIub 21, 1 (1958) 
* F R STER~MITZ and R M CRIMES, Phytochem 8, 611 (1969) 
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UlIa) R’+ R2= CH, 

(IUb) R’ = R2 = CH, 

(Pa) R’ + R2= CH2 

(Pb) R’ = R2= CH, 

In addltlon, paper and thin-layer chromatographlc analysis revealed the presence of two 
benzophenanthndme alkaloids, sangumarme (Va) and chelerythme (Vb), as well as traces of 
at least three other unidentified bases. 

The major root alkaloids were also IIIa, IIIb and IV, but Ia, Ib, IIa and IIb were no, 
detected, while Va and Vb, present m greater amounts than m the aerial parts of the plant 
were actually isolated * 

DISCUSSION 

Apart from provldmg another dlustratlon of the co-occurrence of a range of blo- 
synthetically related benzyllsoqumohne alkaloids, the results of our analysis together with 
the morphology of the plant, place A grandzflora Sweet subsp grandzflora wlthm alliance 
IVa of Sternutz’s system with the lmphcatlon 6p10 that it 1s a phylogenetlcally young member 
of the genus 

EXPERIMENTAL 
The alkaloids were separated by standard procedures from exhaustive methanol extracts of fresh, and 

air-dned plant material I1 In outline, the methanol extracts were concentrated, and then partitioned between 
hght petroleum (b p 40-60”) and aq H2S04, the aqueous phase was washed with ether, brought to pH 
ca 10 and extracted mth ether until it no longer gave a posltlve reaction urlth Mayer’s, or Wagner’s reagents, 
evaporation of the combmed, dried, ether extracts then gave the crude mixed alkaloids, which amounted to 
0 53 % wt /dry wt m the case of the air-dried above-ground plant The alkaloid mixture was then separated 
by conventlonal procedures, including dlvlslon mto phenohc- and non-phenohc bases, fractional crystalliza- 
tion and, m the cases of the minor alkaloids, PLC In the first instance ldentdicatlons were made by spectro- 
scoplc measurements, especially the mass spectral fragmentation patterns which are so characteristic for 
these groups of alkaloids, and subsequently confirmed by comparison of the alkaloids with authentic specl- 
mens We record below only MS and PMR data for (-)-chedanthlfohne lacking m the literature The 
approximate alkaloid composltlon (expressed as per cent of crystalline alkaloids isolated from the mixed 
bases from the above-ground plant parts) was as follows protopme(rlO), a-allocryptopme (25), berberme (7), 

* Incidentally, some species of Argemone, among which 1s A grundrforu subsp grandzflora, are character- 
ized by having a bright yellow latex, and Sternutz has suggested that this colour is due to berberme ’ We 
examined both leaf-, and root-latex by paper chromatography4 and found that the yellow pigment was 
berberme, on the basis of its having the same RI as berberme, exhlbltmg the same brilliant lemon-yellow 
fluorescence m UV hght and mvmg a positive reaction with Dragendorff reagent 

9 F R STERMITZ, m Recent Advances m Phytochemrstry (edited by T J MABRY, R E ALSTON and V. C 
RIJNECKLES), Vol 1 Appleton-Century-Crofts, New York (1968) 

lo F. R STERMITZ, S M WORKMAN and W M KLEIN, Phytochem 10,675 (1971) 
I1 F R STERMITZ and J N SEIBER, .I Org Chem 31,2925 (1966) 
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L-( +)-codamine (4), L-(+)-laudanosine (Z), (-)-cheilanthifoline (@I), corypalmine (trace), sanguinarine 
(trace, 05 in root alkaloids), chelerythine (trace). 

(-)-Chef~nthifofine. m/e 325-1320 (M+, talc. for C19Ht9N04 325.1314) f41), 324 (251, 176 (12), 148 
(100); +ZDCl,) 6*13(3H,s, OCHs) 6.50 and 5.87 (ZH,AB q, J = 16 Hz, H-8), 4G6(2H,s, OCHzO), 3-40,3*34 
and 3.17 (4H, m, aromatic H). 

Acknowledgements-We are indebted to Drs. R, H. F. Manske, J. Sfavik, S. Pfeifer, E. Br~kmann-Kansan 
and V. Deulofeu for authentic reference specimens. The work was supported by the National Research 
Council of Canada. 

Key Word ftpdex-Papareraceae; isoquinoline alkaloids; protopine; allocryptopine; berberine. 

Phytochemistry, 1972, Vol. I I, pp. 464 to 465. Petgamon Press. Printed in England. 

PEDALIACEAE 

FLAVONOIDS OF THE LEAVES OF PEDALIUM MUREX 

S. SANKARA SUB~~A~IA~ and A. G. R. NAIR 

Department of Chemistry, Jawaharlal Institute of Postgraduate Medical Education and Research, 
Pondicherry-6, India 

(Receiued 10 July 1971) 

Plant. Pedahun murex L. Uses. Medicinal.’ Previous work. Alkaloid and fatty oil from 
fruits.’ 

Present work. Fresh leaves extracted with 80% alcohol by hot refluxing. The aq. 
concentrate fractioned into petrol (40-609, ether, ethyl acetate solubles and the aqueous 
mother-liquor. 

Ether ext. Pedalitin (6-methoxy-5,7,~‘,~-tetrahydrox~avone) (m.p. and mixed m.p., 
acetyl, m.p. and mixed m.p., Rx and co-chromatography with authentic sample from 
Sesamum indicum2), diosmetin and dinatin (6-methoxy-5,7,4’-trihydroxyflavone) (co- 
chromatography and direct comparison with authentic samples) (Table 1). 

TABLE 1. Rf OF THE FLAVONOIDS OF Pedaffum murex 

Compound 
--- 

Hz0 

RI (Whatman No. 1, ascending, 28 rt 2’) 

15 % HOAc 30% HOAc BAW Forestal 

Pedalitin O+?O 0.06 0.24 0‘67 0.45 0.83 
Dinatin 0.02 0.12 0,36 0.95 0.85 0.93 
Diosmetin 0.00 0.07 0.22 0.90 076 0.85 
Pedaliin O-07 0.24 052 0.43 0.76 0.75 
Dinatin-%glucuronide 0.45 0.30 0.53 0.63 0.80 060 
Diosmetin-7-glucuronide 0.60 0.21 0.42 0.46 0.65 046 

HZ0 satd. 
phenol 

-____ 

1 Wealtfi of India, Raw Materkzfs, Vol. VII, p. 284. C.S.I.R., New Delhi (1966). 
z N. R. KRISHNASWAMY, T. R. SESHADRI and P. J. TAHIR, Indian J. Chem. 8,1074 (1970). 


