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Abstract-From the crude drug xedoary (the dried rhixome of Curcauna x&&u), three novel sesquiterpenoids, 
xuioarol (a furanoguaiane), 13-hydroxygermacrone (a me) and curxeone (a fttranocadimme), have been 
isolated and their structures elucidated by extensive spaztral analysis. 

lNTRODUCIlON 

In the course of the investigation of the chemical con- 
stituents of Japanese xedoary, the dried rhizome of 
Ctucwna zfrdoaria Roscoe, we have isolated the cyclopro- 
panosesquiterpenoid, curcumenone, and two spirolac- 
tones, curcumanolide A and curcumanolide B [l]. 
Further attempts to separate the minor components led to 
the isolation of three new sesquiterpenoids named 
xedoarol (l), 13-hydroxygermacr one (3) and curzeone (4). 
The structure elucidation revealed that these sesquiter- 
penoids have different carbon skeletons, namely fura- 
noguaiane, germacra ne and furanocadinane. 

aEsuL-rs AND DISCUSSION 

A combination of column chromatographic separ- 
ations on silica gel and on Sephadex LH-20 of the 
dichloromethane extract of Japanese xedoary resulted in 
the isolation of xedoarol (l), 1Ehydroxygermacrone (3) 
and curxeone (4). 

Zedoarol (l), C,,H,sOs, was isolated as a colourless 
oil. Its IR spectrum indicated an unsaturated aubonyl 
group (166Ocm-‘f and a hydroxyl group (354Ocm-‘). 
The presence of another oxygen atom in a furan ring was 
suggested by a positive Ehrlich reaction; this was further 
supported by the tong range coupled ‘H NMR signals due 
to the a-H (H-12) and &methyl group (H-13) in a furan 
ring (Table 1). Its UV absorption (256 nm) showed that 
the carbonyl group and the furan ring were conjugated. 
Furthermore, the ‘H and 13C NMR spectra indicated the 
presence of a carbonyl group, a tetrasu~titut~ double 
bond, a trisubstituted double bond, an exocyclic meth- 
ylene group, a quaternary oxygen-bearing carbon, two sp3 
methines, three sp’ methylene groups, one of which was 
located at an isolated position, a secondary methyl group 
and a vinylic methyl group. The above spectral data 
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together with the molecular formula indicated that com- 
pound 1 was a bicarbocyclic compound with a tertiary 
hydroxyl group. 

The partial structure A (Fig. 1) for 1 was deduced by 
two dimensional proton-proton correlation (COSY) 
analysis. The AB quartet at 63.66 and 3.83 (H-9) and the 
triplet at 62.98 (H-l) were long-range coupled with the 
exomethylene signals at 65.16 and 5.32 (H-15), as was 

I 
OH 

la 

NOE 

Fig 1. 
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Table 1. ‘H NMR data of compounds 1 and 3 (400 MHq TMS as internal standard) 

H Al,) &Cl,) (CdD,) 

1 
2 

3 

4 
5 
6 

9 

12 
13 

14 
I5 

OH 

2.98 t, J = 9.3 Ha 
1.90 m 
2.05 m 
1.46 m 
1.90 m 
2.53 rq, J = 6.8, 9.2 Hz 

3.66 d, J = 18.1 Hz 
3.83 d, J - 18.1 Hz 
7.05 s (br) 
212d, J== 1.4Hz 

1.14 d, J - 6.8 Hz 
5.16 s(6r) 
5.32 s(br) 
2.18 s (bp) 

4.99 d (br), J - 10.7 Hz 4.8Od(br),J-11.8Hz 
2.08 m 1.95 m 
2.36 m 2.17 m 
208m 1.95 m 
2.17 m 1.84 m 

4.66 dd, J = 10.4, 3.6 Hz 
2.96. 

3.44 d, J = 10.3 Hz 
2.96. 
1.82 s 
4.19 d, J - 12.2 Ha 
4.31 d, J = 12.2 Hz 
1.44 s 

1.63 s 1.63 s(b) 
1.60 s (br) 1.60 s (br) 

4.67 d (br), J = 122 Hz 
2.87 d (br), J = 122 Hz 
3.09t(br),J-122Hz 
2.83 d (br), J = 10.7 Hz 
3.32 d, J = 10.7 Hz 
1.59 s 
3.81 d, J - 122 Hz 
3.92 d, J = 12.2 Ha 
1.34 s 

*The dgd.9 wale ovorlappod. 

evident from the contour plot of the COSY spectrum. 
This plot also showed that the triple quartet at 62.53 (H-4) 
was coupled with the doublet at 1.14 (H-14). Furthermore, 
H-l and H-4 showed the expected couplings to the C-2 
and C-3 methylene groups (6 1.46.1.90 and 2.05), respect- 
ively. From the above data and from biogenetic consider- 
ations, 1 had to belong to the guaiane class of sesquiter- 
penoids and have either structure la or lb (Fig. 1). 

Reduction of 1 with sodium borohydride gave a labile 
diol (2), the ‘H NMR of which showed a singlet at 64.46 
(H-6) assigned to a carbinyl proton. The position of the 
ketone moiety and the stereochemistry of 2 was es- 
tablished by NOE difference spectra (Fig. 1). When the 
carbinyl proton was irradiated, both methyl signals (H-l 3 
and H-14) were enhanced, as was the H-4 resonance. 
Furthermore, when H-l was irradiated, H-4 and one of H- 
9 (63.43) were enhanced. Thus the gross structure of 1 was 
as shown in the formula. 

13-Hydroxygermacrone (3), C,sH,,02, was isolated as 
a colourless oil. Its IR spectrum showed the presence of a 
hydroxyl group (3450 cm-‘) and a conjugated carbonyl 
group (1680cm-‘). The ‘H and ‘%INMR spectra of 3 
(Tables 1 and 2) were similar to those of germacrone [2] 
except that a vinyl methyl group resonance was replaced 

by a signal characteristic of a hydroxymethyl group. When 
the ‘H NMR spectrum was measured in &De, the C-6 
and C-9 methylene signals were well separated whilst the 
vinylic methyl and the hydroxymethyl signals were 
shifted upfield (Table 1). Hikino et 01. reported the 
solvent-induced shifts (&IX& - bC6D6) for the C-12 
and C-13 methyl groups in germacrone [3]. The above 
results indicated that 3 had the same conformation as 
germacrone and the hydroxyl group was located at C-12 
or C-13 of 2. The location of the hydroxyl group was 
established by NOE difference spectroscopy. When the 
broad singlet at d 1.82 (H-12) was irradiated in CDCI,, the 
doublet at 63.44 (H-9) and the AB quartet at 64.19 and 
4.31 (H-13) were intensified. When the doublet at 63.92 
(H-13) was irradiated in C6Ds, the broad doublet at 62.87 
(H-6), the broad triplet at S3.09 (H-6) and the singlet at 
61.59 (H-12) were enhanced. These results indicated that 
the hydroxyl group was located at C-13 of 3. The structure 
of 3 was thus established as 13-hydroxygermacrone. 

Curzeone (4), C,sH1602, was isolated as cclourless 
needles, which gave a positive Ehrlich reaction. Its UV 
(290, 323 nm) and IR (1690 cm-‘) spectra suggested the 
presence of a benzofuran system conjugated with a 
carbonyl group. The ‘H and “CNMR spectra (see 




