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Abstract-A new quassinold glycoside, eurycomanol-2-O-/l-D-glycopyranoside, and eurycomanol have been isolated 
as antimalarial components of Eurycoma longifoba. 

INTRODUCTION 

As part of our search for antimalarial constituents among 
local medicinal herbs, we have studied Eurycoma long- 
rfolia Jack., known locally as ‘Tongkat Ah’. This plant is 
used as a traditional treatment for persistent fevers and 
tertian malaria [ 11. In previous study [2], we reported on 
the isolation and antimalarial activities of several quas- 
sinolds, the bitter principles of this plant. This communi- 
cation describes the structural determination of 
eurycomanol-2-O-B-D-glycopyranoside (l), a new quas- 

of 1 and 
that of eurycomanol (Z), also isolated from the same 
source. 

RESULTS AND DISCUSSION 

The n-butanol extract of E longifolia roots, on silica gel 
column chromatography, gave several fractions with 
antimalarial activity. Further purification of these frac- 
tions afforded the glycoside (1) and eurycomanol(2). The 
latter (2) was identdied from spectroscopic data and by 
direct comparison with an authentic specimen [2,3]. The 
glycoside 1 gave peaks at m/z 573 [M +H]+, 595 [M 
+ Na] + and 665 [M + glycerol + H] + in positive SIMS, 
from which the molecular formula, C2aH,60,4, was 
deduced and confirmed by an elemental analysis as 

PHYTO 28:10-U 

RO.. 

1 R- 

2R=H 

C,,H,,O,,.2H,O. It was a hexoside from a peak at m/z 
411 corresponding to [M-C,H,OO,+H]+. Acid hy- 
drolysis of 1 with 0.1 M HCl at 45 o gave several degraded 
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products and little aglycone. The sugar moiety was 
however identified as D-ghrcose by TLC and by GC (after 
trimethylstlylation). Enzymatic hydrolyses wtth fi-glucost- 
dase gave the intact aglycone which was confirmed as 2 
and indicated a /?-D-glucosidic lmkage m 1. The over- 
lapped high field ’ H NMR srgnals of 1 were fully asstgned 
by ‘H-‘H COSY spectra and were almost identical to 
those of 2 except for the presence of addittonal sugar 
proton signals, whtch were conststent with a glucostdtc 
structure [4]. Comparattve ’ 3C NMR spectral studtes of 
1 and 2 (Table 1) confirmed that SIX addtttonal carbons 
were present m 1 correspondmg to those of D-ghtcose and 
a glycosylatron shift of A69 7 (C5D5N) and A68 7 
(DMSO-d,) observed at C-2 pointed to the structure as 
eurycomanof-2-0-fl-D-ghrcopyranosrde. 

Plasmodwm 

(Q,, 0069 
+O 001 pg/ml), was used as the antimalarial test parastte. 
Further purrficatrons were performed on the active frac- 
ttons with ICKY of less than 5 pg/ml Pure glycosrde 1 gave 
an IC,, of 1 59OkO.169 pg/ml whtch was comparable to 
that for the aglycone (2) (IC,,, 1 544+0 137) suggestmg 
that eurycomanol IS posstbly the active component Both 
1 and 2 were however less potent than chloroqume and 
qumme agamst P fahparum, Gombak A stram 

Table 1. ‘%Z NMR chenncal shifts of compounds 

1 and 2 

C 
- 

1 
2 
3 
4 

5 

6 
7 

R 

9 

1.0, 

51 

l-2 

LI 
1.4 

l5 

16 

17 

18 

19 

30 

1’ 

2’ 

3’ 
4 

5’ 
6 

1* It 2: 

840 
u2r 

41 3 
25 5 
71 I 
52% 
47 8 
4.2 5 

!.09 6. 
XI. n 

c47 9 
79 4. 
765 

173 8 
21 3 

l2Ol 
108 
68 0 

1062 
76 1 
78 6 
71 9 
78 5 
62 7 

83 1 
79 9 

1240 
1348 

244 
69 9 
El. z 
46 1 
_~ 

17 8. 
79 I. 

146 Q 
77 7 

750 

1122 

20 9 

L189 

98 

669 

105 3 

74 0 

16 6 

702 

76 2 

609 

83 8 

728 

1269 
135 1 

41 6 
25 7 

71 9 

527 

47 9 

4.2 4 
IO.9 8 

XL 1. 

19 4. 

765 

73 8 

213 

19 3 

108 

67 9 

- 

82 2 
71. 2 

1256 

1339 

39 9 

24 6 

70 3 

il. z 

464 

4.1 3_ 

LO7 8. 

79 1 

146 Q 
77 I 

711 

1724 

210 
lL1~9 0 

98 

66 3 

- 
*Measured at 25 MHz in C,D,N 
ZMeasured at 22 5 MHz m C,D,N 

tMeasured at 22 5 MHz m DMSO-d, 

§Measured at 25 MHz m DMSO-d, [4] 

-Overlapped with solvent peaks 

EXPERIMEIWTAL 

Plant materral. The roots of E lonyrfol~a were collected from 

the Penang Botamcal Garden Forest Reserve, Malaysia A 

voucher specimen hdb been deposlted at the School of Pharma- 

ceutlcal Sciences, Science limverslry of Malaysia 
Extractton, rsolatron and antrmulurtal er~aluatton The drted 

MeOH extract (60 g) of the defdtted powdered root (2 kg) was 

parttttoned between CHCI, dnd Hz0 The aq layer was sub- 

sequently extracted with n-BuOH aatd with Hz0 The n-BuOH 

restdue (9 g) was further subjected to CC Larhca gel. 

CHCI,-MeOH-H,O (7 3 l)] to give etght pooled fractions 

Each fractmn was momtored for 50% mhtbltlon (K 5,j) agamst 

Plasmodtum falcrparum (Gombah A stram) cultured contmu- 

ously an t’~tro with human erythrocytes [5J Parasltaemla was 

determined for each serial dtlutton of the fracttona and their IC,, 

value5 were calculated from hnear regression hne analysis 

Fractions with IC,,, of less than 5 pg/ml, were further purified by 
CC, prep TLC and semtprep HPLC [Lobar Ltchroprep RP 8 

(Merck) column (10 mm x 240 mm), MeOH-H,O (2 3), refrac- 

ttve Index. flow rate, I 5 m~mtn] to yteld 1 (160 mg) and 2 

(195 mg) 
EUr?lcomUno/-2-O-B-D-(lllcc opyranosuk (1) Colourless needles 

from MeOH, mp 23@-233.. Lcx]i’+ 78’ (pyrtdme. t 1 00) (Found 

C,51 29, H,642 C,,H,,O,, 2Hz0 requnes C, 51 31, H, 662%). 
IR $,f: cm _ I 3430 3360. 2900, 1745, ‘HNMR (400 MHz. 

C,D,N) 61 49(3H,hr,,Me-IO). I64(3H,s,Me-4), 185(lH,ddd, 

5~150, 130,20Hz,H-ha),213(1H,ddd,J=150.20,20Hz, 

H-6e),276(1H,dd,J=130 2O,H-5),347(1H,s,H-9),398(1H. 

dd,J=85,53,23Hz, H-5,)401 (lH,d,J=80Hz, H-30),409 

(lH,dd,J=86,77Hr,H-2’~,4l0(1H,rl.J=8OHz,H-l),421 

(1 H. dd, / = 8 6, 8 9 Hz. H-3’), 3 25 (1 H, dd, J = 8 9, 8 5 Hz, H-4’), 

4 39 (1 H, dd, J = 1 I 0, 5 3 Hz. H-6’), 452 (1 H, d, J = 8 0 Hz, H-30), 

456(iH,dd,J=110,23Hz,H-6’),459(lH,m,H-2),47X(lH,.~, 
H-l2),514(1H,dd,J=20.2OHz,H-7),523(lH,d,J=77Hz, 
Et-1.‘),.5.49 (.!.H 9,.H-L15!. 5cj!!.!.H.!L, I=:10.!&, EC-!.!.s!,.5 SO(.!.HL 

hr s, H-3), 608 (IH, d. J-70H1, H-18). r3CNMR Table I, 
SIMS rn;r 687 [M +glycerol+ Nd] _, 669 [M - H,O +glycerol 

+Na]+, 665 [M +glycerol+H]+. 595 [M +Na]+. 573 [M 

+H]*.411 LM-C,H,,O,+HJ + 

Eurytomanol(2) Colourleas needles from EtOH, mp 272-274” 

Acid hqadrolyvs c// 1 An aq soln (IOml) of 1 (30mg) m 
0 1 M H-Cl was warmed dt 45 for 4 ddyc The r~dmn~ nuxllre 

was neutrahzed with concn Ba(OH), 8H,O and then cen- 

trifuged The supernatant hquld wds evdpd 1~ LUCUO and the 

residue was subjected to prep TLC (CHCI,~MeOH~H,O, 

6 4 1) to tsolate the sugar portton (5 mg) This was ldentlfied as 

D-glucose from direct comparison agamst sugar standards on 

TLC (NaH,PO, 2H,O--slhca gel. i\o-PrOH-Me,CO-O 1 M 
la&c acid, (2 2 1) and by GC of Its TMS ethers [HMDS (100 ~1) 

+ TMCS (50 ~1) + Eugar (2- 3 mg) m 0 5 ml dry pyrldme] under 

the following condmons 5% SE-30 Ga\ Chrom Q, 100-120 

meah column (1 75 mm x 2 m), column temp 180‘ (Isothermal), 
mlectlon temp 250 . FID tcrnp 250 , flow rate, 30 cm’,‘mm 

EnzJmatrc hydr+w of I An dq soln (5 ml) of 1 (10 mg) was 

treated with Narmgmase (Slgmd No N-8631, 250 mg; /I-glucose- 

dase actlvlty 5 umtr:g) dl 37 for 3 days The reactron mixture 
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was filtered and then freeze-dried. The residue was treated v&h REFERENCES 

EtOH to yield 2 (6 S mg) as colourless needles (undepressed 

nuxed melting and superimposable IR spectra with authentnz 2. 
1. Perry, L. M. (1980) m Medwnal Plants of East and Southeast 

The sugar was reconfirmed as D-ghcO& by the procedure as 

described for acid hydrolysis 

Asia. Attributed Properties and Uses, p 389 M.1 T Press, 

Massachusetts. 
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Abstract-Procesterol, a new steroidal hydroxy ketone, has been isolated from the fresh and undried flowers of 
Calotropls procera. The chemical and spectral studies identified it as a C-6, C-24 diepimer of stigmast-4-en-6/Gol-3-one. 

INTRODUCTION 

Calotropis procera R. Br. (Asclepiadaceae) grows widely 
m tropical regions of Asia and Africa. The milky juice of 
this plant is used by the natives of India as a purgative, 
while the flowers are considered digestive, stomachlc, 
tonic and useful in cough, asthma, catarrh and loss of 
appetite. The root bark is said to promote secretions and 
to be useful in treating skin diseases, enlargement of the 
abdominal viscera, intestinal worms, ascltes and anasarca 
Cl]. We have previously reported a new terpenold from 
this plant [Z] Following further studies on the fresh and 
undried flowers a new keto-sterol has been isolated 
and named as procesterol Its stereostructure has been 
elucidated as (24S)-24-ethyl-stlgmast-4-en-6a-ol-3-one, 
through chemical and spectral studies 

RESULTS AND DISCUSSION 

428.6654 corresponding to the molecular formula 
Cz9H4s02 (calcd 428.7010) The molecular ion peak was 
also confirmed by FD mass spectrometry [3]. The strong 
absorption band at 1675 and 1640 cm-’ in its IR 
spectrum revealed the presence of an @-unsaturated 
keto function and another band at 3575 cm-’ was due to 
hydroxyl absorption. The secondary nature of alcoholic 
group m 1 was shown by Its oxidation with Jones reagent 
to a dlketone la. The ‘HNMR spectrum showed the 
presence of 6-methyl groups out of which one was 
primary C60.847, 3H, t, J=7.3 Hz], three secondary 
CaO.905, 0.827, 0.847, 3 x 3H, d, J=6.3, 6 7 Hz] and two 
tertiary [S 1.397, 0 760, 2 x 3H, s]. Further signals were 
observed for vmyhc proton cS5.780, lH, d, J= 1.8 Hz] 
and the proton geminal to hydroxyl group Ca4.450, lH, 
Oct., J= 12 1, 4.7, 1.8 Hz]. The 13C NMR spectrum re- 
vealed 29 carbon atoms m the molecule. The multiplicity 
assignments were made by DEPT experiments [4] which 

Procesterol (1) crystallized from acetone, mp,. 167”, 
showed the presence of six methyl, 10 methylene and nme 

[a],+21.5”; Its HRMS gave a molecular ion peak at m/z 
methine carbon atoms. The quaternary carbon atoms 
were determined by subtracting DEPT spectra from 
broad band 13C NMR spectrum: 

*Author to whom correspondence should be addressed 
Procesterol showed m its mass spectrum promment 

[M-side chain]’ (m/z 287), [M-side chain-42]+ (m/z 


