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On  the bas~s of ~ts spectral da ta  the structure ofent-I 6- 
hydroxy-13-epl-manoyl  oxide (1), a diterpeno~d Isolated 
for the first time as a na tura l  product,  is proposed 

EXPERIMENTAL 

The ~H NMR spectrum was measured at 200 MHz in CDCI 3 
soln with TMS as lnt standard The ~3CNMR spectrum was 
determined at 50 MHz also in CDCI 3 soln w~lh TMS added as 
lnt reference Plant materml was collected m July 1984 in Smrra 
Javalambre (Teruel) and voucher specimens were deposited at 
the herbarmm of the Faculty of Pharmacy (Unlxerslty of Valen- 
cia) 

Extractron and zsolatlon oJ the dtterpenold Dried and pow- 
dered plants of S )avalambrens,s (980g) were extracted w~th 
hexane in a Soxhlet The extract (42 g) was chromatographed 
on a silica gel (Merck, 60) column (1 26kg) Elutlon with 
CH2C12 EtOAc mixtures of increasing polarity, ymtded a dlter- 
penlc fraction {2 22 g) which was chromatographed on a 10% 
AgNO 3 silica gel dry column and eluted with CHzCI 2 EtOAc 
(19 1) yielding the compound 1 (55 5 rag) 

ent-16-Hydroxy-13-epl-manoyl o~ide (!). Treatment of l (3 rag} 

with mesyl chloride (02 ml) for 24he and later reduction with 
LIAIH a (10mg) for 6he gave a substance with [~]2o° -21  ~> 
(CHCI3, c 1 0) 1H NM R b 5 84 ( 1 H. dd, part X of an ABX system, 
J A x = l l  0Hz, H-14), 503 (2H, part AB of an ABX system. JBx 
- 1 8 0 H z ,  2H-15), 305 (2H, q. J = 1 0 8 H z ,  2H-16) and C-Me 
slnglets at 0 79 (6H), 0 71 (3H) and 0 66 (3H), ~ ~C NMR ~ 15 2 it. 
C-11), 15 9(q, C-20), 1865(t,C-2). 19 9{t.C-6).21 3 (q.C-19),240 
(q, C-17), 28 4 it, C-12). 33 3 (q, C-18), 33 4 (s, C-4), 36 9 (.s. C-10), 
39 3 it, C-I), 42 2 (t, C-3), 43 0 it, C-7), 56 5 (s, C-5), 58 4 is, C-9), 
696(t,C-16),767(s,C-8),772{s,C-13), 113 5 (t, C-15)and 144 1 
(d,C-14) MS m/z(rel lnt) M + absent. 291 [ M - M e ]  + (08),276 
(6), 275 (29), 259 {2), 258 {21 }, 257 (100), 205 (3), 203 (2). 201 {4). 193 
(3), 191 (5), 189 (2), 187 (4), 17712). 175 (3), 173 (2), 163 (4), 161 (4), 
159(2), 151(6}, 137(28), 123(15}, 109{16), 107(11).95(21),93(11) 
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Key Word Index Cttrullus colocyntht.s. Cucurbltaceae, cucurbltacm glycosides, hexanorcucurbltacm I glycoside 

A b s t r a c t - - T h e  chloroform extract  of Cttrullus colocynthls ymlded four cucurbl tacln glycosides which were identified 
spectroscopically as 2-O-fl-D-glucopyranosyl-cucurbltacm I, 2-O-fl-D-glucopyranosyl-cucurbitacm E, 2-O-fl-D-gluco- 
pyranosyl -cucurbl tacm L and  the novel glycoside, 2-O-fl-D-glucopyranosyl-(22-27)-hexanorcucurbltacin I Detailed 
IH and 1 3 C N M R  data  are provided 

INTRODUCTION 

The frmt of Cltrullus colocynthzs L Schrad has been used 
medicinally since ancmnt  times It has been suggested to 
possess an t l - tumour  acuvlty [1 3] Phytochemmal  Inves- 
t igations of~ts bit ter  prlnc~ples, cucurb~tacms, are numer-  
ous, but  conflicting regarding the type of cucurbt tacln 
and  their glycosides present [3 14] In this paper  we 
describe the Isolation and structural  elucidation of a 
novel hexanorcucurb l tacm glycoside m a d d m o n  to three 
o ther  known cucurbl tacm glycosides 

RESULTS AND DISCUSSION 

The chloroform extract  of the defatted plant  was 
fract ionated by preprauve  TLC (Experimental)  to give 
four glycosides, character ized by spectral analysis as 2-0- 
f l-D-glucopyranosyl-cucurbitacln I (I), 2-O-fl-D-glucopy- 

ranosyl-cucurbl tacln E (2) as the major  product,  2-O-fl-D- 
glucopyranosyl-cucurbl tacm k (3) and  a novel glycoside 
2-O-fl-D-glucopyranosyl-(22 -27)-hexanorcucurbltacln I 
(4) No free cucurbl tacm aglycones were detected in the 
extract  which contradicts  previous findings [6, 11, 13, 14], 
and this IS In accordance with the reported presence of 
cucurbt taclns  as glycosides only in Cztrullus due to the 
absence of the enzyme elaterase, the enzyme capable  of 
hydrolyslng the glycosides [15]. Cucurbt tac ln  L glycoside 
(3) has not  been previously isolated directly from the 
plant,  a l though its aglycone was Isolated from the enzy- 
matic  hydrolysate of the fruit extract [10], so this IS the 
first report  of its direct isolation from Cttrullus colocyn- 
this A following e thanohc  extract yielded the glycosides 
I 3 only, with 1 being the major  product  

Al though ~H and ~3CNMR spectra have been pre- 
sented and  used for the structural  studies ofcucurb l tacms 
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1 R=H 

2 R = AC 

3 R = H, 23.24 - dlhydro 

. . . . OH 

4 

[17,18], applications to the field of cucurbitacm gly- 
cosides have been very limited [19] Here we report the 
complete ‘H and 13C NMR data (Tables 1 and 2) for the 
glycosldes isolated. This Information should provide im- 
portant data for further research m this field Assignments 
of the signals were based on analogy of the different 
groups, the known effect of substltuents and ‘H-13C and 
‘H-‘H 2D-correlation spectra. The NMR spectra of l-3 
very closely resemble those of the free aglycones [18]. 
However, C-l showed a profound shift in its “C spec- 
trum to a lower field on glycosldation (6 115-122) The 
reason for this shift may be due to weaker electron release 
( + M effect) of glu-0 compared to an hydroxy group and 

therefore less electronic shielding of C-l m the glycoslde, 
so that it resonates at lower field. The 13C NMR chemical 
shifts for the sugar moiety were assigned by comparison 
with those of the glycosldes arvenin I and II [19], while 
their ‘H chemical shifts were determined by ‘H-l 3C 2D- 
correlation spectra. The EIMS spectra for 1, 2 and 3 did 
not produce observable parent ions. However, FABMS 
showed observable parent ions either: as [M + 11’ or [M 
+ Na] + ions. The spectra were dominated by the ions 
A+ = [aglycone -(25-OR)]+ and [A - H,O]+. 

The spectral evidence lead to the structural assignment 
of 2-0-B-D-glucopyranosyl-(22-27)-hexanorcucurbitacin 
I (4), which IS the only degraded cucurbltacin glycoside 
reported so far, although, its aglycone has been isolated 
from Ecbnllzum elaterlum [16]. This compound was ob- 
tained as an amorphous powder, analysed for 
C3,H,20,,, showed a molecular ion peak at m/z 585 
[M(C30H420,,,) + Na]+ m the FAB mass spectrum, and 
exhibited a ketomc carbonyl absorption (1690 cm- ‘) m 
the IR spectrum. A cucurbltane skeleton for this com- 
pound was deduced from Its co-occurrence with cucurbl- 
tacms as well as from its ‘HNMR spectrum (Table 1) 
which showed the mam features of the cucurbltacins. In 
particular it showed two vinylic protons in position and 
character correspondmg to l-H, at 6 6.08 (doublet, J 
= 2 Hz) and 6-H at 6 5.84 (triplet, J = 2 Hz) and 10-H at 
6 3.75 (broad singlet). The NMR spectrum also indicated 
the presence of five C-Me groups, which can be accom- 
modated on the cucurbitane skeleton, and one methyl 
ketone, for C-21 at 6 2 16, which represents the degraded 
side chain. The rest of the spectrum was very similar to 
the other cucurbltacms except for the 16-H and 17-H 
which appeared at lower field at 6 4 87 (t, J = 7 Hz) and 
3.17 (d,J = 7 Hz), respectively, due to deshlelding by the 
carbonyl group. The structure and its resemblance to 
cucurbltacm glycosides was further confirmed by the 
* 3C NMR spectrum (Table 2) which differed from that of 
the parent structure 1 by the absence of the side chain 
signals due to C-22 to C-27 The rest of the spectrum was 
closely related except for the signals correspondmg to the 
carbons 12, 17, 20 and 21 (Table 2) which are influenced 
by the nature of the C-20 carbonyl group Both 21-Me 

Table 1. ‘H NMR chemical slufts of cucurtxtacms 14* 

H 1 2 3 4 H 1 2 3 4 

1 6.11 d (2) 
6 5 83 t (2) 
la 2 39 dd (8,20) 
7b 211t 
8 2.05t 

10 3.15 brs 
12a 3451 (15) 
12b 264d (15) 
15a 1.81 dd (7,20) 
15b 141t 
16 4.47 t (I) 
11 2671(l) 
23 6.85d(l6) 
24 700d (16) 

6.10 6.11 6.08 
5.84 583 584 
240 2.40 2.43 
211 2.1t 2.11 
205 2.05 2.05 
311 373 315 
341 345 3.46 
2 59 264 241 
187 1.86 1.97dd (7,14) 
145 147 1.58d (14) 
451 439 481 
265 268 317 
6.84 2.85m - 
6.98 170m - 

18 0.96 s 094 0.91 0.69 

19 1.41s 147 148 1.48 

21 139s 1.42 1.41 2 16 
26 131s 155 1.11 - 
21 131s 152 116 - 
28 1.21 s 126 121 1.21 
29 121s 1.26 127 1.27 
30 098s 098 098 098 

1’ 4.66 d (8) 466 468 4.67 

2 3.30 t (8) 3.30 3 31 3.29 

3’,4 348m 3.47 3 46 3.46 

5 331m 3.38 338 335 
6’a 398dd (12,2) 401 397 395 
6’b 3.83dd (12,3) 3 83 3.82 3.82 

*Couphng pattern and couphng constants (value m Hz In parentheses) are not repeated of ldentxal 
with the proceedmg column 

t.%gnal IS obscured. 
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Table 2 13C’ NMR chemical ahlft\ of cucurbltdcma I-4 
--.--~__ 

c 1 2 3 4 

I 122 69 123 82 122 69 12261 
2 14641 146 80 14642 14657 
3 199 18 198 74 199 1x 19902 
4 48 50 49 06 48 59 49 19 

5 13663 13740 13664 13686 

6 121 72 12202 121 74 I21 59 
7 24 05 2461 24 05 24 26 

8 42 28 42 72 42 24 42 60 

9 49 66 5001 49 66 50 IO 

10 35 61 36 I5 35 61 3571 
II 216 57 21524 216 60 215 02 

12 49 60 49 87 4951 48 01 
13 4951 49 93 49 66 4961 

14 51 I4 5141 5105 50 64 

15 46 I 1 46 77 46 IO 45 90 

I6 70 93 71 39 70 68 7181 
17 58 48 59 33 5x 51 67 19 

COMe 17026 

COMe 21.91 

and C-17 methme, which are 51 to the carbonyl group, 
were shlfted to lower field glvmg rise to signals at 6 31 82 
and 67 19, whereas m the parent they occur at 6 24.97 and 
58.48, respectively The C-12 was also Influenced by the 
C-20 ketone with an upfield shift of 1 60 ppm which 1s m 
accordance with the reported slmllar effect [18]. The 
13C NMR spectrum provided satisfactory mformatlon on 
the sugar moiety by comparison with the spectra of the 
other glycosldes 

EXPERIMENTAL 

Mps uncorr IR nujol NMR spectra were recorded m 

(CD,),CO at 400 MHz for ‘H NMR and 1006 for “CNMR 
with TMS as mt ref Mass spectra were recorded usmg the FAB 

method AnalytIcal TLC was carried out on slhca GF,,, ready 

made plates (Flucka) For prep TLC a 0 75 mm layer of s~hca 

GF,,, was used, usmg CHCI,-MeOH (17 3) 

Extractron and tsolatton Ax dried and ground frmt of Cltrulluc 

colocynthls (200 g) collected from southern Iraq, Basrah region, 

was contmuously extracted with petrol (for defattmg), CHCI, 

and 80% aq EtOH The CHCI, extract was evapd to drynes\ to 

give a brown foam (10 g, 5%) A sample was fractionated by 

prep TLC usmg the multIpIe elutlon technique (two to three 
elutlons) The various bands were rechromatographed by prep 

TLC until smgle spot fractions were obtained The glycosldes 

Isolated were as follows accordmg to their dccreasmg order of R, 

values 
2-O-8-D-Glucopyranosyl-cucurhrtacln E (2) Obtamed as 

amorphous yellow powder (CHCI,-Et,O), mp 157-159” (ht [8J 

158-160”). IR v,,, cm ’ 3440 (OH), 1720 (AcO), 1685 (C=O), 

1640, 1630 (C=C), FABMS m/z (rel mt) 741 [M(C,,H,,O,,) 
+ Na] + (13), 497 [aglycone - AcO] + (20), 479 [aglycone - AcO 

- H,O] + (7), 396 (23), 203 (28) 

2-~-~-~-G~ucopyranos~~-cucurb1tac~n I (1) Pale yellow need- 

les (EtOH), mp 239-240 (ht 1201 241.-242’ ), fR 

V,.~ cm -’ 3440 (OH), 1690 (C=O). 1640 (C=C,, FABMS m/z 

(rel mt) 659 [M(C,,H,,O,,)-HO]+ (I 1). 497 [aglycone 
-HO]+ (72), 479 [aglycone-HO-H,O]’ (33). 401 (34) 

c 1 2 3 4 

IX 20 25 20 67 20 24 ‘0 03 

19 1844 18 74 1846 IX47 
20 79 39 79 7s so 33 210.57 

21 24 Y7 25 33 25 11 31 x2 

12 204 50 203 99 217 13 

23 120 53 12251 3’ - 6’ . 
24 15529 151 17 37 57 

25 70 98 80 47 70 24 

26 29 02 26 65 29 02 

27 29 62 27 16 7Y II 

28 2051 20 x7 20 55 20 65 

29 27 97 28 25 27 91 28 01 

30 2051 2100 2031 20 23 

I’ 100 72 101 1’) 100 22 100 42 

2’ 73 43 74 03 73 43 73 57 

3’ 76 53 77 47 76 53 76 69 

4’ 69 84 70 77 69 x5 7001 

5 77 13 7% 05 71 14 77 31 

(i’ 61 30 62 34 61 ?I 6149 
I_--___~ 

2-0-P-rhGluc opyranobyl-cut urhftacm L (3) Amor- 

phous powder (EtOH-Et,O), mp 21&215’ (ht [21] mp 

228-235 ), IR vmar cm I 3400 (OH), 1690 (C=O). 1640 (C&Z), 

FABMS m,lz (rel mt ) 701 [M(C36Hz40,L)+ Na]’ (4), 679 [M 

+ I]’ (7). 661 [M-OH]’ (5). 499 [dglycone-OH]+ (9X), 481 

(aglycone_OH-H,O]’ (11) 
2-O-~-~-Glucopyrunosyl-(2227)-hrwannrcucurb~tu~~n I (4) 

Amorphous powder (EtOH- Et,O), mp 170-175 (Found C. 

63 95, H, 7 55 C30H420,,, reqtnres C, 6406, H, 747%) 
IR vnlax cm ’ 3400(OHl, 169O(C=O). 1640(C=C),FABMSm/z 

(rel mt ) 585 [M(C,,,H,ZO, (,) + Nn J (28). 552 [M + N,l-- Me 
-- H,O] * (8), 508 (X), 401 (9) 

The EtOH extract uas coned and extracted alth EtOAc The 

extract was cvapd to give a brown foam Recrystdlhzcd from 

EtOH to give yellow needles which wa\ a mixture of2 maJor. dnd 

3 These compounds were separated by prep TLC The mother 

hquor of the Lrystalllzatlon was fr‘lctlonated by prep TLC to 
give further amount5 of I. 2 and 3 

1 

2 

3 
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Key Word Index-Gynostemma pentaphyllum, Cucurbltaceae, sterol, (24R)- and (24S)-14a-methyl-5a-ergost-9(1 l)- 

en-38-01 

Abstract-Two new sterols were Isolated as a mixture from the aerial parts of Gynostemma pentaphyllum and shown to 
be the (24R)- and (24S)-epimers of 14cr-methyl-5a-ergot-9( 1 I)-en-3#?-01. 

INTRODUCTION 

Gynostemma pentaphyllum Makino (Japanese name, Am- 
achazuru) has been shown by our recent studies to R* 
contain several uncommon sterols mcludmg a 14a-meth- 18 

ylsterol, 14a-methyl-Sa-ergosta-9(11),24(28)-dlen-38-01 
[or 24-methylene-l4a-methyl-5a-cholest-9(11)-en-3~-ol] 

19” 

& 

I 
(lc) [l], and four 24,24_dimethylsterols: 24,24-dlmethyl- 9 

Sa-cholest-7-en-3/&ol (24,24-dlmethyllathosterol), (22E)- s 5 3;~ 
24,24-dimethyl-22-dehydrolathosterol and 24,24-dimeth- a~o 
yl-25-dehydrolathosterol [Z], and 24,24-dimethyl-5c(- II 

cholestan-3fl-ol[3], m addition to major (22B,24R/fi)-24- 
ethyl-22-dehydrolathosterol (chondnllasterol) and other 1 RI= H 

sterols [46]. Our continuing study on the sterol con- 2 R' = AC 
stltuents of G. pentaphyllum has led to the isolation as a 
mixture and identification of two further 14a-methylster- 
ols, (24R/c()- and (24S/fi)-epimers of 14a-methyl-5a- 
ergost-9( 1 I)-en-3/I-ol [or 14cr,24-dlmethyl-5a-cholest- 
9(11)-en-3p-ol] (lb). 

RESULTS AND DISCUSSION 

Steryl acetate 2b was Isolated from the acetylated sterol 
fraction of G. pentaphyllum by virtue of the procedure 
described in the Experimental sectlon. The mass spec- 
trum of 2b showed [M] + at m/z 456, correspondmg to 

Side chams ( R’ ) 

2’. ~~JxT 

b(24.9 

..__ 

f+ 

d(24Rla) 


