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Abstract: Oxypalmatine and stcpharinc have been isolatcd in addition to 
(-)-8-oxotelrahydropal~natinr in a conlprehensive investigation of the non-quaternary 
alkaloids l fraction of Anat~li~,la cocculru. Stepharine was isolated from Diploclisia 
glaucesceM. All prolon and carbon resonances in the three alkaloids have bcen 
assigned. It is reported that stepharine has spermicidal activity. 

INTRODUCTION 

Attanlitfa cocc~ihrs (L.) Wight et Arn., a woody climber of the family Menispermaceae, 
occurs in South-East Asia. The genus Allai~lirta belongs to the tribe Cosciniae. The 
other two genera Arcuttgelisia and Cosciiliutu in the same tribe are noted for their 
content of protoberberine alkaloids. The sesquiterpene mixlure picrotoxin is 
commercially isolated from berries ofA. coccrthrs that are used as fish poisons.1 Four 
quaternary alkaloids, berberine, palmatine, magnoflorine, columbaminc and one 
tertiary alkaloid, (-)-8-oxotetrahydropalmatine have been isolated From the stem and 
rbot of the plant.2 

' Diploclisia glalicesceils (El.) Diels ( =  Cocclr/us Inacrocarylrs W .  & A.) is also a 
liana of the family Menispcrmaccae, occurring in the southern parts of the Indian 
iub-continent and China. The genus Diploclisia bclon s to the tribe Menispermae 
reputed to eonlain a wide variety of bcnzylisoquinolinesFD gloircescots is reported to 
be used in the trcatrnenl of biliousness and vencreal  disease^.^ A preliminary survey 
had indicated t l~c  prcscncc of alkaloids in the plant." 

hlETHODS AND MATERIALS 

Plant Muteriul 

4. coccul~is was collcctcd in July from the Uva Province. D. glaticesceits was collected 
h M a y  from the Central Province. Both plants wcre identified by comparison with 
herbarium samples avail;~blc at thc National Herbarium, Royal Botanic Gardens, 
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Peradeniya. Voucher spccimcns of both plants have been deposited in the 
Department of Botany, University of Pcradeniya. 

Apparatus 

U V  spectra werc recorclcd on a Sliiniadzu UV-240 spectrophotometer (Tokyo, 
Japan). IR spectra wcrc recorded on a JASCO IRA-1 spectrometer (Tokyo, Japan). 
Mass spectra were recorded on Varian MAT-112 (Cambridge, England) and 312 
double focussing mass spcctrorneters conncctcd to D E C  P D P  11/34 computer 
systems. 'H NMR spectra were rccosded on a Bruker AM-400 NMR spectrometer at 
400 M H z  (Bremen, Germany). 13c NMR spectra were recorded at 100 MHz on the 
same instrument. Optical ro~alions were taken on a Polartronic D polarimeter 
(Cambridge, England). CD was recorded on a JASCO 5-600 spectrophotometer 
(Tokyo, Japan). 

Extraction and Isolation 

The  dry, ground, mature stcm of A. c o c a ~ h ~ s  (40 kg) was sequentially extracted with 
hot light petroleum (40.60') and h o ~  methanol. Evaporation of the methanol gave a 
dark brown solid (3.5 kg) whicli was laken up in 2N HCl and the acidic extract washed 
with light petroleum (40-60'). Basification with 20% NHqOH followed by extraction 
with chloroform gavc the non-quaternary alkaloids (7.2 g) as a brown solid. 
Separation of the latter ovcr silica gel (elucnt methanol-chloroform), followed by 
preparative thin layer chroniatograpl~y (clue~it acetone-light petroleum) gave 
(-)-8-oxotetrahydropalma1i11~ (316 mg), oxypalt-natine (172 mg) and stepharine (300 

mg) 

The dry, ground, niature stem of D. gl~lrccscerts (2.5 kg) was extracted with 
n-hexane, and then with mc[hanol. Evaporation of bhe mcthanol gave a dark-brown - 
solid (260 g) which was d~saolvcd in 2N HCI, washed with ether, the acidic extract 
basified with 20% N H 4 0 H  and thc bases extracted with dichloromethane. 
Evaporation of the iolvc~it glivc the non-quatcrna~y alkaloids (10 g). Separation of the 
latter over silica gcl (clucnt mctlianol-chloroform) followed by preparative thin layer 
chromatography (elucnt acctonc-light pctrolcum)'gave stepharine (180 mg). TLC of 
the total alkaloidal fraction sliowccl tlic a k c n c e  oC (-)-8-oxotetrahydropalmatine and 
oxypalrnaline. 

RESULTS AN11 DISCUSSION 

Processing of the stcln of A.  coccrrlrrs for non-quaternary alkaloids afforded 
( - ) - 8 - o ~ o t e t r ' a l ~ ~ d r o ~ a 1 1 n a ~ i 1 1 ~ ,  oxypalrnatin~ and stepharinc in yields of 0.0008%, : 

0.0005% and 0.000S% rcspcctivcly. A similar procedurc was used to isolate 
stepharine in 0.007% yicld fro111 the stcm of D. glalrcescu~s. 
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The identity of (-)-8-oxotetrahydropalmatine was confirmed by comparison of 
physical constants and spectral data with the reported values.2 The negative optical 
rotation and the trough in the CD curve for the alkaloid at 240 nm gave evidence for a 
frans-quinolizidine ring system (H-14~)  in the alkaloid.' The identity of o almatine 
and stepharine was establisilcd by comparison of physical and spectral daT6 as well 
as by direct comparison with au~llentic samples. Oxypalmatine is reported for the first' 
time from the family Menispermaceae. The isolation of oxypalmatine from the bark of 
Enantia polycalpa (Annonaceae) constituted the first report of the isolation of the 
alkaloid from a natural s ~ u r c e . ~  Stepharine, first isolated from the roots of Stephania 
glabra is widespread in the Mcnispermaceae. 8 

The 13c NMR signals of all thrce alkaloids were edited by DEPT analysis. Homo 
COSY and hetero COSY spectra wcrc used in the assignment of all the proton and 
carbon resonances in thc three alkaloids. 

Stepharine showcd rnodcrate spcr~llicidal activity, causing 100% immobilization 
of spermatozoa of fresh human semen at a concentration of 10 mg/ml within 2 min 
when observed on a n~icroscopic slide. 

Details of physical constants and spectral data for the three alkaloids are available 
on request. 

While both A. cocc~i/l~s and D. gla~lcescens contain non-quaternary alkaloids, the 
latter has a  higher^ content of Lhem. The isolation of stepharine from both plants 
shows the incorporation of a single be~~zyltctral~ydroisoquinoline precursor in both 
plants. The isolation of (-)-8-oxoletrahydropalmatine and oxypalmatine from A. 
coccliliis shows ~ h c  abili~y r ~ f  the cl~zy~llc systems in this plant to incorporate an 
additional one-carbon precursor (bcrbcrine bridge). 
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