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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 elucidation has been achieved by a combination of spectroscopic
measurements including 2D-NMR and NOE experiments, on the parent compound as well as the monoacetyl

derivative. Lupeol, betulin, f-sitosterol and long-cham aliphatic esters were also found and charactenized

INTRODUCTION

Vartous Croton species have yielded 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 studies of plants from the genus Croton
growing in East Africa, which have hitherto received
virtually no phytochemical or pharmacological exam-
ination, we have investigated the constituents of Croton
megalocarpus (local name: Musine). As a major compo-
nent, we isolated a novel furano-diterpene belonging to
the rare clerodane-type compounds, which possess a
9,10-abeo-methyl group [S] We have named 1t chiro-
modine (1).

RESULTS AND DISCUSSION

The petrol extract gave a white crystalline compound,
mp 205-206°, whose IR spectrum shows OH absorption
at v, 3470 cm !, Peaks at 3100, 1515 and 875 cm ™, as
well as a UV absorption maximum at 4,_,, 252 nm and a
positive Ehrlich test, suggested the presence of a furan
ring system [6]. The *H NMR spectrum 1s consistent with
a B-substituted furan ring and this 1s further supported by
the presence of the base peak at m/z 95 (CsH,0,) in the
MS, arising from a furanyl-carbonyl group. The '"H NMR
spectrum demonstrates the presence of three methyl
groups (61.24, 1.55 and 1.59) at quarternary carbons, as
well as a methoxy! group (63.59). A '3C signal at 51755
has to be attributed to an ester carbonyl. Strong peaks in
the MS at m/z 268 and 110 and in particular evidence
from 'H and > CNMR suggest a clerodane-type ring
system [7], to which a B-keto-substituted-furan and a
methoxycarbonyl group are attached. From the Me-
resonance in the > CNMR at 5§17 73, attributed to Me-19

*Part 37 1n the series ‘Constituents of Tropical Medicinal
Plants’ For part 36 see [1]

(*H: 51.24, s, 3H), 1t can be deduced that this methyl
group (at C-5) stands at a trans-fused ring-system, since
as-fused rings should shift the *3C NMR signal of a
methyl (at C-5) charactenstically to the low-field of ca 633
(8, 9. A *H homonuclear COSY-experment revealed
partial structures A and B.

Heteronuclear 2D-studies (‘H/*3C COSY, 'H/'*C
COLOC) allowed the combmation of A and B, and n
addition located the furanyl-carbonyl and the methoxy-
carbonyl group as depicted in formula 2 The most
important 'H/!3C couplings are shown in 3. 'HNMR
and '3C NMR assignments are summarized in Table 1.

Our values are 1n good agreement with published
NMR resonance data in the clerodane series [7] Differ-
ential NOE experiments on the parent compound and its
monoacetyl derivative (1a) established the relative con-
figuration 1 In addition to chiromodine (1), lupeol,
B-sttosterol, betulin and a mixture of long-chain aliphatic
fatty esters [among them C,,H,;COO(CH,),Me,
C,;H,,COO(CH,},Me and C,Hs,COO(CH,),Me (n
=19, 21)] were also 1solated from the petrol extract.

EXPERIMENTAL

Plant matenal was collected in October and November 1986
from the Chiromo campus of the University of Nawrobi A
voucher specimen 1s deposited at the Pharmacy Department,
Umiversity of Nairob1 under No CROT/86/2

IR KBr, UV MeOH, NMR. 400 MHz, C ;DN or CDCl,,
TMS as mnt standard

Extraction and 1solation. The powdered stem bark (2 kg) was
exhaustively extracted for 48 hr with petrol (bp 60-80°), after
evapn of the solvent the oily residue was kept at —20° for 48 hr
Trturation of the cold residue with Et,O led to the instantan-
eous precipitation of the title compound.

Chiromodine (1). Repeated recrystallization from MeOH gave
white needles (0439 g), mp 205-206° [a]2’ = —15° (MeOH;
¢039), UV A, 215sh (log e 3 7)and 252 nm (log & 3.5); IR v, cm ™ *
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3400 (OH), 1710 (ester C=0), 1660 (x.f-unsatd € -1 MS m -
(rel 1t = 15%) 378 (16) [M]*, 269 (16) 268 (76) 250 (13) 195
(58), 177 (19), 173 (54), 163 (20), 147 (29). 137 (16}, 135 (3 122
(18), 121 (28), 119(18), 110 (23). 107 (20). 95 (1001, 43 (1%} "H and
!3C NMR see Table 1

Chiromodine acetate (1a) 10mg 1 were dissohed in 1 ml
Ac,O-pynidine (1 1) and stirred at room temp (48 hr) After
evapn of the solvent, the crude product was purtfied on 3 g silica
gel using hexane-EtOAc (4 1) as eluent This yielded white
needles (7 8 mg), mp 178-180", [2]2° = — 40" (CHCl;. ¢ 1 3), MS
myz{rel mt, = 10%) 420(4) [M] ", 250(10), 232(10), 194(15). 173
(36), 121 (13), 110 (16), 95 (89). 43 (100). "H NMR (CDCly) 802
(1H, brs), 741 (1H.dd, J ~J,~15Hz) 676 (1H. dd J, =15,
J,=05Hz2),471 (1H,dd.J, ~J, ~3H2),360(3H, ), 3 16(1H,
dd,J, =125 J,=35H2z.293(1H.d,J=17THz), 286 (IH.d.J
=17 Hz),258(1H,dd.J, =12 J, =2Hz).207(3H,,200 1 84
(2H). 1 79-1 35 (6H), 1 15 (3H. &} 112 (3H. ) 100 (3H, )

Other constituents. The Et,O mother hquor was evapd and
triturated with MeOH Repeated chromatography of the
MeOH-msoluble part (6 7 g} on silica gel with petrol-CHCl,
(1 1) and C¢Hg-petrol (I 1) gave some more chiromodine
(125mg) and a wax-like fraction (105 mg), which appeared
homogeneous on TLC but according to spectral data in par-
ticular, was found to be a muxture of esters of C,,H,;CO,H.
C,;H,,CO,H and C,H,,CO,H with alkanols in the
C10~/Cyp-range

Chromatography of the MeOH-soluble part (82 g) on silica gel
with benzene and then solvents of increasing polarity yielded
lupeol (3 0 g), betulin (005 g) and fi-sitosterol (002 g)
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Table 1 'HNMR and *CNMR data of 1

H 5 J (Hz) c &
2 3.65 dd 130,35 1 40.87
3., 219dddd 130, 130, 130, 3.0 2 5007
3. 1.77dddd 130,30, 30, 3.0 3 21.78
4, 227ddd 130,130, 30 4 32,06
4, 1.60ddd 130, 30,30 5 4228+
Ta 403 dd 30,30 6 76 04
8, 240dddd 130, 13.0, 3.0, 3.0 7 76.47
8. 193dddd 130, 30, 3.0, 3.0 8 31.52
9.. 207dddd 130, 130, 13.0, 3.0 9 1842
%eq 166brd 130 10 4235+
10,, 2.99 dd 12.5,2.0 1 49.09
u 311d 16.5 12 19466
327d 165 13 13013
14 692brd 20 14 10933
15 7.56 dd 20,20 15 14466
16 8.49 br 16 148.15
Me-17 1245, 17 1972
Me-18 1.59 s 18 204
Me-19 1.55 s 19 17713
Me-21 3.59s 20 17551
21 5091

*Assignments may be interchanged.
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