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Abstract-The isolation of benzyl benzoates and o-hydroxybenzyl flavanones from Uuuriaferrugineu, in addition to 
the previously reported cyclohexene oxides, provides evidence in support of the proposed biogenetic route to these 
compounds via the common benzyl benzoate precursor. 

Cyclohexene oxides form a small class of plant metab- 
olites and interest in these unusual compounds has raised 
the question of their biogenesis. Two hypothetical path- 
ways have been proposed, the first by Ganem and 
Hobbert [l] and the second by Jolad et al. [2]. The latter 
pathway postulated benzyl benzoate as the common 
origin of both the cyclohexene oxides and the o- 
hydroxybenzyl group in o-hydroxybenzyl dihydrochal- 
cones and flavanones. In this paper we report the isolation 
of two benzyl benzoates and two o-hydroxybenzyl flava- 
nones from Uuario ferruginea. This co-isolation, in ad- 
dition to the previously reported cyclohexene oxides from 
the same plant [3], is, to the best of our knowledge, the 
first observation of the co-occurrence of these three types 
of compounds. As can be readily seen, the implication of 
this observation is significant and would seem to put the 
Jolad et al. bidgenetic hypothesis on firm ground. 

Hexane extraction of the root of U.ferruginea followed 
by purification by CC yielded, apart from ( - )-1,6- 
desoxysenepoxide (l), ( - )-1 $-desoxytingtanoxide (2), a- 
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senepoxide (3), tingtanoxide (4) and B-senepoxide (5) as 
previously reported [3], also benzyl benzoate (6) and 2- 
methoxybenzyl benzoate (7) in 0.011 and 0.016 % yields, 
respectively. Further extraction of the plant material with 
chloroform gave chamanetin Smethyl ether (8) [4] 
(0.01%). Similarly the stem of U.ferruginea afforded 47 
from a hexane extract, while a chloroform extract yielded 
chamanetin (9) [5] (0.00057%). 

The llavanone 9 and its monomethylated product 8 
were identified by their spectroscopic data and by direct 
comparison with the natural products obtained by 
Professor Hufford. The structures of the compounds were 
also confirmed by chemical correlations. Thus treatment 
of either 8 or 9 with dimethylsulphate and K&O3 in 
acetone gave the same fully methylated product 10. 

EXPERIMENTAL 

‘H NMR: 60 MHz, TMS as int. standard; EIMS: probe 70 eV. 
Extraction and separation. Ground, air-dried roots of U. 

ferry&a (3 kg), collected from Khonkhaen University campus, 
Khonkhaen Province, Northeast Thailand, were extracted with 
hexane (8 l.)at room temp. for 7 days, after which the extract was 
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1 R*=R?=COMe 

2 R’ = COMe, Rz = COPh 

3 R’ = R* = COMe 5 RI= R’=COMe 

4 R’ = COMe, R* = COPh 

6 R=H 

7 R=OMe 

R’O 

R’O 0 

8 R’ = Me, RZ = H 

9 R’= R2 = H 

10 R’ = R* = Me 

filtered, coned and chromatographed on a short silica gel column 
using EtOAc-hexane (1: 20) as eluant to give a total of seven 
fractions. After further purification by prep. TLC (silica gel) using 
EtOAc-hexane (1: 10) each fraction yielded a pure compound, 
listed together in order of decreasing R, value as follows: 6 
(336 mg), 7 (465 mg), 2 (200 mg), l(150 mg), 4 (2.6 g),S (1.5 g)and 
3 (125 mg). 

The identication of 6 and 7 was carried out by comparison of 
their spectroscopic data with those of authentic samples obtained 
earlier from another plant [6], whereas the identification of 1-S 
was accomplished as previously reported [3]. 

The plant residue remaining after extn with hexane was further 
extd with CHCl, (5 1.) at room temp. for 3 days, then filtered and 
the extract coned to give a dark-brown viscous liquid. This 
material was kept at 0” for 2 days by which time a brown solid had 
ppted. The solid was collected and recrystallized x 2 from 
Me&O using decolourizing charcoal to yield colourless needles 
of chamanetin 5-methyl ether (8). 

Hexane (8 I.) extraction of the ground dried stems of Lr. 
ferruginea (3 kg) at room temp. for 7 days followed by chromato- 
graphic sepn in the same manner as already described led to the 
isolation of 4 (105 mg), 5 (78 mg), 6 (50 mg), and 7 (34 mg), while 
CHCl, extn of the remaining plant residue gave a small amount 
of crude material, which, after chromatography on a short silica 
gel column with 30% EtOAc in hexane as eluant, yielded 
chamanetin (9). 

Chamanetin 5-methylether (8). Colourless needles (312 mg), mp 
226-227” (lit. [4] mp 226227”): spectroscopic properties ident- 

ical to those reported in lit. [S]. (Found: C, 73.21; H, 5.56. Calc. 
for CZ3Hz003: C, 73.40, H, 5.32 %.) 

Chamanetin (9). Colourless needles from CHCl, (171 mg), mp 
207-209” (lit. [S] mp 210-211”): spectroscopic properties ident- 
ical to those reported in tit. [S]. (Found: C, 72.70; H, 5.08. Calc. 
for CzzH1sOs: C, 72.93; H, 4.97x.) 

Methylution oj 8 and 9. The compounds when methylated 
using Me$O,-K&O,-Me&O both yielded the same product, 
viz. chamanetin trimethyl ether (lo), identical in all respects to 
that reported in lit. [S]. 
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