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Abstract-The stem of D~plocIwa ylaucescens afforded ecdysterone in a high yield of over 3%. 13CNMR of the 
tetraacetate and NOE studies on the trlacetate provided further data on the structure and conformation of this 
phytoecdysterold Hemolytlc, msectlcldal and spermlcldal activity are reported for the compound. 

INTRODUCTION 

Dtploclrsm gluucescens (BI.) Dlels (= Cocculus macrocar- 
pus W. & A.) (Memspermaceae) 1s a creeper growing m 
the mid-country regions of South India and Sri Lanka. 
The leaves have been used m the treatment of bihousness 
and venereal diseases [l] 

The presence of alkaloids m the leaves and twigs of the 
plant has been indicated m a prehmmary survey [2] 
Chenncal mvestlgation of the seeds of the plant gave five 
phytoecdysterolds showmg actlvlty agamst larvae of the 
European corn borer, Ostrrm nub&m [3]. The principal 
phytoecdysteroid, isolated m a yield of 0.46% was ecdys- 
terone (20-hydroxyecdysone) (1). 

RESULTS AND DISCUSSION 

The present mvestlgatlon began with a search for 
saponins m the plant The dry mature stem of D. glauces- 
tens was defatted with petrol and the residue extracted 
with methanol. A n-butanol extract of the methanol 
extract gave a positive response for sapomns m both the 
froth and hemolysls tests The methanol extract also 
showed reasonable mollusclcidal activity. At a concentra- 
tion of 200 ppm, the minimum for activity, the methanol 
extract caused 100% mortality of Btomphalariu glabrata 
snails, one of the intermediate hosts of the Schistosoma 
parasite 

Separation of the methanol extract by adsorption 
chromatography over silica gel gave stigmasterol(2) and 
ecdysterone (20-hydroxyecdysone) (I), m yields of 0 03 and 
3.2% respectively. The residual unresolved mixture gave 
strongly positive froth and hemolysis tests for saponins. 

Stigmasterol (2) and ecdysterone (20-hydroxyecdys- 
one) (1) were identified by spectroscopic means as well as 
by comparison with authentic samples. The 2,3,22- 
triacetate (3) and 2,3,22,25_tetraacetate (4) of ecdysterone 
were prepared and their physical data [4,5] also used to 
confirm the identity of ecdysterone. The 13C NMR spec- 
trum recorded for the tetraacetate constitutes additional 
physical data. 

The US-A/B rmg system in ecdysterone (1) can exist in 
either of two conformations, of which the higher energy 

OH 

conformation has the hydroxyl group at C-2 and the 
methyl group at C-10 in 1,3-dlaxlal positions. In the 
preferred conformation, where these two groups are 
dlequatorial, H-2 and H-9 are much close to each other 
than in the conformation of higher energy. X-Ray crystal- 
lographlc analysis shows that ecdysterone adopts the 
preferred conformation in the solid state [6]. Our studies 
show that this conformation is retained even in solution 
for the triacetate since a positive NOE 1s observed 
between H-2 (6 5.05) and H-9 (63.10) m its ‘H NMR 
(CDCI,). 

Ecdysterone (1) and related steroids, termed ecdyster- 
oids, are the moulting hormones of arthropods. Early 
workers isolated such ecdystercuds in minute yields 
(< O.O00005%) from the arthropods, themselves 173. Fol- 
lowing the isolation of 25-deoxyecdysterone [S] in 0.05% 
yield from Podocarpus nnkaii, a Taiwanese plant, several 
workers repotted the isolation of ecdystetolds in higher 
yields from other plant sources [9]. Larger quantities of 
these phytoecdysteroids were thus available for btologlcal 
testing. In the present mvestlgation, the yield (3 2%) of 
ecdystetone from the mature stem of D. glaucescens 
surpasses the yields so far recorded m the isolation of any 
ecdystetoid from a natural source. 

Saponins are repotted m the literature as showmg 
interesting bioactivitles such as hemolytic, insecticidal, 
antlbactetlal [lo], molluscicidal [ 111, antifungal [12], 
anti-inflammatory [13] and spermicidal [14]. Since ec- 
dystetone resembles a sapomn m containing both hydto- 
phihc and hydrophobic parts m the molecule, it was also 
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subjected to tests for the same btoactivttres reported for 
saponms 

Ecdysterone (1) showed strongly postttve froth and 
hemolysts tests and showed moderate msecttctdal acttvtty 
(LD,, 1 8 mg/kg against the groundnut aphid, Aphrs crac- 

ctuoru) Ecdysterone also showed stgnificant spermtctdal 
activity (a concentration of 20 mg/ml gtvmg 100% immo- 
tthty of spermatozoa of fresh human semen wrthm 
20 set) Ecdysterone (1) showed no acttvtty as a mollusct- 
tide (against B ylahrata snails), no antifungal activity 
(agamst Cladosportum cladosportozdes), no anttbactertal 
activity (against Mycohacterrum jortuttum, Escherrchta 

colt and Staphylococcus aureus) and no antt-mflamma- 
tory acttvtty (leucotrtene, LTB,, assay) 

EXPERIMENTAL 

Mps uncorr Chemtcal shafts are grven tn b(ppm) wtth TMS as 

mt standard Assignment of chemical shtfts in ‘-‘CNMR were 

made with the atd of DEPT analysts 

Plant marerml D ylauce~cenv was kindly tdentrtied and collec- 

ted m May from the Central Provmce of Sri Lanka by Professor 

S Balasubramamam, Department of Botany, Umverstty of 

Perademya, Srt Lanka 

Extractron und rmlatmn The dry, ground, mature stem of D 

ylaucescms (5oOg) was sequenttally extracted wtth hot petrol 

(40-60”) and hot MeOH Evaporatton of the MeOH gave a dark 
brown sohd (60 g) A portton (15 g) was separated on a column of 

200 g of sthca gel (Merck, Art 9385) by medtum pressure hqutd 

chromatography wtth petrol, EtOAc dnd MeOH as eluants 

Sttgmasterol (2) (30 mg) and ecdysterone (I) (4 g) were eluted m 

order of increasing polartty and further purrfied by prep TLC on 

sthca gel followed by recrystalhzatton 

Strgmasteroi (2) was obtained ds colourless needles from 

MeOH-CH,CI,, mp 156158 , [z];‘-525’ (CHCI,, c 040), 
tdentrcal with an authenttc sample (mmp, co TLC, IR and 

‘HNMR at 60 MHz) Reaction with pyrtdme and Ac,O gave 

stlgmasteryl acetate as colourless needles from MeOH-EtOAc, 

mp 12%130’, [=]:‘-51 4’ (CHCI,, c 070) 
Ecdysterone (1) was obtained as colourless needles from 

MeOH-EtOAc. mp 242-244’. [r]g + 52 2’ (MeOH, c 0 23), 

tdentrcal wtth an authentic sample (mmp. co TLC and IR), 

IRvK,!; cm-’ 3450 (OH), 2950, 1660 (C=O), 1450, 1390, 1060, 

880, UV ~~~” nm (log c) 243 (4 06) unchanged on addttton of N 

NaOH; ‘H NMR (C,D,N), 6 1 05, I 20, 1 60 (each 3H, s, H-19, 

H-18, H-21). 135(6H,s. H-26, H-27),3OO(lH,m,H-9),36O(lH, 

m,H-2). 3 85 (1H. m, H-3). 4 20 (IH, m. H-22). 13C NMR see 
Table I, EIMS m’z(rel mt) 481 [M+ I]’ (< I), 442(1),426(2), 

345 (4). 327 (5), 149 (100), FDMS m/z 481 [M + l]+ 

Triacetofe (3) and tetraucetate (4) Compound 1 (250mg) was 

allowed to react overmght wtth Ac,O (2 mJ) and pyrtdme (2 ml) 

and a mtxture of acetates (3OOmg) obtained Separation by prep 

TLC on sthca gel gave ecdysterone 2,3,22-trtacetate (3) (ZJC)mg) 
and ecdysterone 2,3,22,25tetraacetate (4) (70mg) The trracetate 

(3) was obtained ds colourless needles from MeOH -EtOAc, mp 

1455147’. [a];‘+68 (MeOH. c 025), ‘HNMR (CDCI,) 6085, 
103, 1 26 (each 3H, 5, H-18. H-19, H-21) I 21 and 123 (each 3H. 

s,H-26/H-27),246(1H,m,H-5J.3 JO(lH.m,H-9),484(IH,m,H- 
22),505 (IH,dt,.f=125, 5 and25Hz, H-2), 535{1H,m, H-3), 

587(1H,m,H-7),‘3CNMR seeTablel,EIMSm/z(rel mt)279 

(lo), 167(15), 149(100), FDMSm/z(rel m)607 [MI- I]+ (100). 

58 (58) ([M + 11’ by accurate mdss measurement 607 375. 
C,&,O,, raqutres 607 348) The tetraacetate (4) was ohtamed 

as colourless needles from MeOH-EtOAc, mp 197.-199’, [z]h2 

+76.9‘ (MeOH, c 0 13). tH NMR (CDCJ,) 00 85, 103, I26 

(each 3H, s. H-18. H-19, H-21) I41 and 144 (each 3H, 5, H- 

Table 1 “CNMR spectral data of I 
(C,D,N). 3 and 4 (CDCI i) 

c 

1 

2 

3 

4 

5 

h 
7 

8 

9 

10 

II 

12 

13 

14 

15 
16 

17 

18 

I9 

20 

21 

22 

23 
24 

25 

26 

27 

I 3 

3796 3x 34 

6X 03 67 04 

6X 12 6X 62 
3241 34 00 

51 37 50 92 

203 43 202 09 

121 64 121 5X 

16608 16452 

34 43 33 57 

38 64 3x 34 

21 II 20 46 

3196 31 07 

48 09 47 4X 

83 16 X4 48 

3198 3152 
21 47 2X 60 

50 OX 49 51 

1787 1742 

24 46 23 7x 

76 82 77 74 

21 68 ?I II 

77 52 79 74 

27 45 24 75 
42 62 40 24 

69 52 70 58 

29 99 29 19 

30 09 30 18 

4 

3X 29 

66 98 

68 57 
33 98 

5089 

201 94 

121 54 

16445 

3155 

38 29 

20 52 

31 Oh 

47 42 

8441 

31 59 

29 17 

49 54 

173X 

23 76 

770 

2106 

79 33 

24 55 

37 49 

81 73 

2591 

26 25 

26/H-27), 2 3 I (I H, m, H-5), 3 13 (1 H, m. H-9). 4 80 (IH, m, H-22), 

505(lH,dr.J=l25,5and25Hz,H-2),533(1H,m.H-3).586 

(IH, m. H-7), ‘“C NMR, see Table 1, EIMS m,‘:(rel mt ) 510(2), 

492 (3). 459 (1) 447 (5). 429 (7). 327 (8) 43 (100). FDMS m/z (rel 

mt ) 649 [M + I J * (lOtI), 631 (2). 58 (20) 
HemolJws test This test was carried out usmg the standard 

cup method on sheep blood agar gel 
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