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Abstract-A novel clerodane-type furano-diterpene with the 9,10-abeo-methyl group has been isolated from Croton 
megalocarpus as a major constituent. Structure eluctdatton has been achieved by a combination of spectroscopic 
measurements includmg 2D-NMR and NOE expertments, on the parent compound as well as the monoacetyl 
dertvattve. Lupeol, betuhn, /I-sttosterol and long-cham aliphatic esters were also found and charactertzed 

INTRODUCTION 

Vartous Croton species have ytelded a number of diter- 
penes which have been found to possess anti-ulcer [2], 
anticancer [3], and co-carcinogenic properties [4). As 
part of our studtes of plants from the genus Croton 

growing in East Africa, which have httherto received 
virtually no phytochemical or pharmacologtcal exam- 
ination, we have investigated the constttuents of Croton 

megalocarpus (local name: Musme). As a maJor compo- 
nent, we isolated a novel furano-dtterpene belonging to 
the rare clerodane-type compounds, whtch possess a 
9,10-abeo-methyl group [S] We have named it chtro- 
modme (1). 

RESULTS AND DISCUSSION 

The petrol extract gave a white crystalline compound, 
mp 20%206, whose IR spectrum shows OH absorption 
at v,, 3470 cm-i. Peaks at 3100,151S and 875 cm-‘, as 
well as a UV absorption maximum at A,,,,, 252 nm and a 
positive Ehrlich test, suggested the presence of a furan 
ring system [6]. The ‘H NMR spectrum 1s consistent with 
a /I-substituted furan rmg and this IS further supported by 
the presence of the base peak at m/z 95 (C,H,Oz) in the 
MS, arising from a furanyl-carbonyl group. The ‘H NMR 
spectrum demonstrates the presence of three methyl 
groups (6 1.24, 1.55 and 1.59) at quarternary carbons, as 
well as a methoxyl group (63.59). A i3C signal at 6 175 S 
has to be attnbuted to an ester carbonyl. Strong peaks rn 
the MS at m/z 268 and 110 and in particular evidence 
from ‘H and “CNMR suggest a clerodane-type rmg 
system [7], to which a p-keto-substituted-furan and a 
methoxycarbonyl group are attached. From the Me- 
resonance in the i3C NMR at S 17 73, attributed to Me-19 

*Part 37 m the serves ‘Constttuents of Troprcal Medrcmal 

Plants’ For part 36 see [l] 

(‘H: 51.24, s, 3H), tt can be deduced that this methyl 
group (at C-5) stands at a tram-fused ring-system, since 
cu-fused rings should shtft the i3CNMR signal of a 
methyl (at C-S) charactertsttcally to the low-field of ca 6 33 
[8, 91. A ‘H homonuclear COSY-expertment revealed 
partial structures A and B. 

Heteronuclear ZD-studies (‘H/i3C COSY, ‘H/“C 
COLOC) allowed the combmatton of A and B, and m 
addition located the furanyl-carbonyl and the methoxy- 
carbonyl group as deptcted in formula 2 The most 
important ‘H/13C couphngs are shown in 3. ‘HNMR 
and 1 3C NMR assignments are summartzed in Table 1. 

Our values are m good agreement wtth published 
NMR resonance data in the clerodane sertes [7] Differ- 
ential NOE experiments on the parent compound and its 
monoacetyl dertvattve (la) established the relative con- 
figuration 1 In addition to chiromodine (l), lupeol, 
/I-sttosterol, betulin and a mixture of long-chant ahphattc 
fatty esters [among them Cz,H,,COO(CH,),Me, 
C,,H,,COO(CH,),Me and C,,H,,COO(CH,),Me (n 
= 19, 21)] were also isolated from the petrol extract. 

EXPERIMENTAL 

Plant material was collected m October and November 1986 

from the Chtromo campus of the Umverstty of Nanobt A 

voucher specimen IS deposited at the Pharmacy Department, 

University of Nairobi under No CROT/86/2 

IR KBr, UV MeOH, NMR. 400 MHz, C,D,N or CDCI,, 
TMS as mt standard 

Extractron and rsolatton. The powdered stem bark (2 kg) was 

exhaustrvely extracted for 48 hr with petrol (bp 60-SO”), after 

evapn of the solvent the oily residue was kept at -20” for 48 hr 

Trrturatton of the cold restdue wtth Et,0 led to the mstantan- 

eous preeprtatton of the title compound. 
Chzromodzne (1). Repeated recrystalhzatton from MeOH gave 

white needles (0439 g), mp 205-206”; [c~]fjO = - 15” (MeOH; 
c 0 39), UV .&,,, 2 1 Ssh (log E 3 7) and 252 nm (log E 3.5); IR v,,, cm- ’ 

2759 



160 I ADDAE-MENSAH et (11 

3400 (OH). 1710 (ester C=Oj, 1660 (X./I-un\<~rd < ~01 blS VI : 

(rel mt 2 15%) 378 (16) [Ml+ .X9(16) 2hXI’hI J5ilrl5i 19s 

(58), 177 (19), 173 (54). 163 (20), 147 (29). I?? (161, 13s (W 12’ 

(18).121(28),119(18),110(23). 107(20).95(1~M~~.431lXl ‘Hand 

13C NMR see Table 1 
Ch~romodine acetate (la) 10 tng 1 were dtsaohed 111 1 ml 

A@-pyndme (1 I) and sttrred at room temp (48 hr) After 

evapn of the solvent, the crude product was purllied on 3 g slhca 
gel using hexane-EtOAc (4 1) as elucnt Tlur yielded white 

needles (7 8 mg), mp 178-l 80 ‘, [r]? = - 40‘ (C’HCI,, c 1 3). MS 

mjz(rel mt.2 10”/0\ 420(4)~M]‘,250(10~.232(10), 194(15\. 172 

(36), 121 (13), 110(16), 95(89).43(100). ‘HNMR(CDCI,) hX07 
(lH,br\).741(1H.dd,J,-.IZ- 15H.z) h76(lH.dd J,==15. 

J,=05Hz).471(1H,dd.J,-.I,-ZH~).360(3H,0.316(tH, 

dd, J, = 12.5, .I, = 3 5 Hz). 2 93 (IH. d. .I = 17 Hz). 7 86 (IH. d. J 

=17Hz),258(lH,d~,J,=12JZ=‘Hr).207(3H,~),~00 184 

(2H). 179-I 35 (6H), 1 I5 (3H. o 1 12 (3H. \) IO0 (3H, \) 
Other conmtuenta. The Et,0 mother lquor was evapd and 

trlturated with MeOH Repeated chromatography of the 

MeOH-msoluble part (6 7 g) on SIIGI gel with petrol--CHCl, 

(I 1) and C,H,-petrol (I I) gave some more chu-ornodme 

(125 mg) and a wax-hke fractton (105 mg), whtch dppeared 

homogeneous on TLC but accordmg to spectral data in par- 
ttcular,was found to be d mixture of esters of C’2,H4JC02H. 
CZ,H,,CO,H and C2,H,,COZH with alkdnols m the 

C,,-/C,,-range 

Chromatography of the MeOH-soluble part (82 g) on sllicd gel 

with benzene and then solventc of mcreasmg polarity yielded 
lupeol (3 0 g), betuhn (0 OS g) and [j-sltosterol (0 02 g) 

HO 
HO Me 

Hd Me 
18 
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Table 1 ‘H NMR and “C NMR data of 1 

H 6 J (Hz) c 6 

11 

14 
15 
16 
Me-17 
Me-18 
Me-19 
Me-21 

3.65 dd 
2.19 dddd 
1.77 dddd 
227ddd 
1.60 ddd 
4.03 dd 
2.40 dddd 
1.93 dddd 
2.07 dddd 
1.66 br d 
2.99 dd 
311d 
3.27 d 
6.92 br d 
7.56 dd 
8.49 br 
124 s. 
1.59 s 
1.55 s 
3.59 s 

13.0, 3.5 
13.0, 13.0, 13.0, 3.0 
13.0, 3 0, 3.0, 3.0 
13.0, 13.0, 3.0 
13.0, 3.0, 3.0 
3.0, 3.0 
13 0, 13.0, 3.0, 3.0 
13.0, 3.0, 3.0, 3.0 
13.0, 13.0, 13.0, 3.0 
13.0 
12.5, 2.0 
16.5 
16.5 
2.0 
2.0. 2.0 

1 40.87 
2 5007 
3 21.78 
4 32.06 
5 42.28 * 
6 7604 
7 76.47 
8 31.52 
9 1842 
10 42.35; 
11 49.09 
12 194.66 
13 130 13 
14 109.33 
15 144.66 
16 148.15 
17 19.72 
18 22.04 
19 17.73 
20 175.51 
21 50.91 

*Assignments may be interchanged. 
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