
Phytochemrstry, Vol 22, No 5, pp 1297-1299, 1983 0031-9422/83/051297-03SO3 00/O 
Pnnted m Great Bntaln Q 1983 Pergamon Press Ltd 

LIMONOID EXTRACTIVES FROM XYLOCARPUS MOLUCCENSIS 

DAVID A H TAYLOR 

Department of Chemistry, Umverslty of Natal, Durban, Repubhc of South Africa 

(Reursed receroed 11 October 1982) 

Key Word Index-Xylocarpus moluccensls, Mehaceae; hmonolds; phragmahn, xyloccensm G, xyloccensln H 

Abstract-Further examinatron of the timber of Xylocarpus moluccensis has given three new compounds, xyloccensms 
G, H and I. Structures are deduced for G and H. A structure 1s also deduced for xyloccensin C and proposals are made 
concernmg the biosynthesis of phragmahn 

The outstandmg problem m the phytochemlstry of the 
hmonoids 1s how the rmg A bridge 1s formed m the 1,29- 
cycloswietenan group of compounds, of which phrag- 
mahn (1) 1s the simplest known example. So far the only 
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plant investigated contaming cycloswletenans and simpler 
hmonolds winch appear possible as blosynthetlc mter- 
mediates 1s Xylocarpus moluccems [ 11, which has given 
phragmahn trlacetate (xyloccensm E), a group of 1,8- 
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Scheme 1 Proposed route for the blosynthesls of phragmahn 
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hemiacetals, the xyloccensms A, B, D and F, and xyloc- 
censm C, of unknown structure In a search for further 
possible intermediates, a re-mvestlgatlon has been made 
of the timber of this species. This gave mainly xyloccensm 
A, with B, E and F m smaller amounts, C and D were not 
obtained. In addition to these compounds previously 
isolated, the present sample gave 7-oxodeacetoxy ge- 
dunm, mexlcanohde and three new compounds, xyloc- 
censins G, H and I. 

Xyloccensin G was, as usual m this group, a mixture of 
lsobutyrate and cc-methyl butyrate esters, the major one 
was C& H,, 0, 1 (63 %) accompanied by the higher (17 %) 
and lower (20 %) homologues. A doublet in the ’ H NMR 
spectrum (6 5.20, J = 10 Hz) can be ldentlfied by the 
characteristic coupling constant as due to H-3. Double 
radiation located H-2, and lrradlatlon of this collapsed a 
resonance (6 5.35), which at high field was shown to be an 
AMX multlplet. This must be due to H-30, the second 
coupling (3.3 Hz) is not large enough for the usual H- 
3&H-8 coupling, and we assign it to a long range coupling 
to H-9, which IS related to H-30 m the favourable W 
conformation The absence of a normal H-3@H-8 coup- 
ling shows that C-8 is either substituted or m some 
abnormal conformatlon; the presence of a pan of doublets 
(6 3.73, 2 87, J = 16.6 Hz), which can be ascribed to 2H- 
15, shows that C-14 1s also substituted The 13C NMR 
spectrum shows that the ketone at C-l is present, there are 
also two smglets (6 6i.T; 6t9‘Jcharacteristic of8 d&tertiary 
oxide. It was, therefore, deduced that G had the structure 
shown by 2 and this was confirmed by treatment with 
methanolic sulphurlc acid which gave a quantltatlve yield 
ofxyloccensm A (3). At high resolution, the H-3 resonance 
1s seen to consist of a pair of doublets, consistent with a 
mixture of esters of both the acids found H-30 was not 
seen to be slmllarly split which probably indicates a 
different conformatlonal relatlonship with the acyl group. 

Xyloccensm H was very similar, but lacked the C-30 
ester group, H-2 new bemg a complex multiplet. It is, 
therefore, 30-deacyloxyxyloccensin G. 

Xyloccensm C contained ca 60 % of an lsobutyrate and 
40% of an a-methyl butyrate. In the ‘H NMR spectrum 
there are three smglets (S, 4.80, 5.28 and 5.75), there are 
also two hydroxyl peaks removed by D,O. There IS no 
ketomc carbonyl absorption in the IR spectrum ihls 
evidence 1s consistent with xyIoccensin C being 3@- 
deacyloxyxyloccensm D, with the structure 4. In the 
absence of more material this cannot be confirmed. 

Although the spectra of xyloccensin I were studied m 
some detail, it has not been possible to propose a structure 
for it, and recourse is being made to X-ray analysis. 

The isolation of these compounds provides the inter- 
mediates required to rationalize the synthesis of the 
Xylocarpus hennacetals from xylocarpm [2] through 
xyloccensm G to xyloccensin A. The corresponding 2- 
hydroxy compounds are also known [3]. Attempts to 
carry out this synthesis m the laboratory have not so far 
been successful, since double bonds in methyl meliacate 
are extremely resistant to chemical oxidation. 

The crucial stage m the formation of phragmahn IS the 
attack on the unactivated C-4 methyl group. So far, such 
reactions are only known to occur by attack by a suitably 
placed radical. 

The C-l oxygen in the Xylocarpus hemlacetals can 
provide such a radical, and we suggest the route starting 
from xyloccensin F shown m Scheme 1. The only unusual 

stage in this sequence is the addition of the carbon radical 
from C-29 to the C-i carbonyl group. Although unusual, 
this is a known reaction [4], and m the present case would 
be highly favoured sterically. The scheme has the ad- 
vantage of requiring oxldatlon at C-8 initially and oxldlz- 
mg C-9 m the course of the reaction. This would explain 
why all known 1,29-cycloswietenan derivatives are hydro- 
xylated at C-8 and C-9. 

EXPERIMENTAL 

Extractm of X. moluccensls A timber sample of X moluc- 

censls (2 kg) collected at Qhfi, Kenya (herbarmm specimen 
DAHT 312 at Oxford) was ground and extracted with refluxmg 

tso-hexane, glvmg a powdery sohd (42 g) This was separated by 

chromatography on Sl gel columns, usmg EtOAc-CH,CI, 
mixtures for elutlon The first crystalhne fraction was a rnlxture 

wluch, on re-chromatography, gave xyloccensms G and H 
Xyloccensm G Mp 225-230” (MeOH-CH,CI,) (Found M+ 

6703349, C37HS0011 reqmres M+, 670 33528.) ‘H NMR. 6, 
7 60,7 39 (H-21, H-23). 6 51 (H-22), 5 90 (H-17), 5 35 (m, I+‘,,, 5 4, 

H-30), 5 20 (d, J = 10 Hz, H-3), 3 75 (CO, Me), 3 73 (d, J 

= 16.6 Hz, H-ISA), 3 41 (dd, J = 9.5, 4 Hz, H-5), 3.08 (dd, J 

= 2 2,10 Hz, H-2), 2 87 (d, H-15B), 2.46 (m, 2H-6), 1 19.1 05,O 87, 
0.77 (CMe) 1 21, 1.04 (d, J = 64 Hz, CHMe), 13C NMR ac 

2135s, 1759s, 1740 (2s), 1694s, 1426d, 142.ld, 1198s, 1103d, 
78 Od, 76 7d, 70.9d, 67.6s, 62 8s, 52.359, 52 2d, 51 5s, 47 5d, 41.8d, 
41%. 39 jE, 17 !-@ I5..5& 33. R& 11 PY 26 71, 21i ti< 3% Of_* Yi &$,. 

209q, 188q, 17.6q, 175q, 168q, 144q, 117q 

Xyloccens~n H Mp 200-205” (MeOH-MeCI,) (Found M+ 

570.2850, C,2H4209 requires M+, 570.28285.) ‘H NMR dH 

7 57, 7 39 (H-21, H-23), 648 (H-22), 5 89 (H-17), 496 (d, J 

= 10 Hz, H-31, 3 75 (CO, Me), 3 52 (d, J = 16.6 Hz, H-15A), 3 37 

(m, H-5), 2 61 (d, J = 16 6 Hz, H-15B), 246 (d, J = 6 2 Hz, 2H-6), 
115, 106, 085, 0.81 (CMe) 121, (d, J = 64Hz, CHMe), 

‘%NMR ac 2175s, 176.1s. 174 3s, 1698s, 142.81, 142 Id, 

120 OS, 110.2d, 78 Od, 76 7d, 66 4s, 62.4s, 52.4q, 52 4d, 50 8s, 45 8d, 

41.6d, 41 6d, 39Os, 38.0s, 35.6t, 33 5t, 329t, 27.lt, 26.6t, 262t, 

23.4q, 21 3q, 178q, 17.3q. 173q, 148q, 118q. 
Xyfoccensm I Much more strongly absorbed on the SI gel 

column, xyloccensm I eluted together with 7-oxodeacetoxy 
gedumn. After purlficatlon by HPLC, It had mp 268%270”, 

‘%I NMR. 6, 1739s, 170 Is, 1645s, 1459s, 1428d, 140.9d, 

122% 120_9r, 1115s, llOna, 803s, 79 74 77 3dr 52l& snag 
4% Ir, 44 Is, 43 Ck& 41 Ss? 39 5% 36 26, 1’19t, 127~ 29 4*, 26& 

23.8t, 21 7q, 21 5q, 13 8q; ‘H NMR. & 7.47 (2H), 643 (lH), 5 71 

(s, lH), 5 19 (s, 1 H), 4 94 (s, 1 H), 3 76 (CO, Me), 1 23, 1 09, 0 99, 
091 (CMe) 

Isomerlsatton of xyloccensm G Xyloccensm G (110 mg) was 

dissolved m MeOH (25 ml molar m H,SO,) and refluxed 

for 1 hr The crude product which crystalhzed was used directly 

for determmatlon of 13C NMR and ‘H NMR spectra, which 

were ldentlcal with those of authentic xyloccensm A. 
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