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Abstract -- The absolute stereostructure of a new bicactive sesqui-
terpene named furanogermenone (1), which was isolated from Chinese
Zedoariae Rhizoma, has been determined on the basis of chemical and

physicochemical evidence.

Although many sesgquiterpene constituents of Zedoariae Rhizoma from Taiwan were

1)

characterized, no work on the same kind of crude drug from China has been report-

ed. Recently, we isolated a new sesguiterpene named furanogermenone, the bhio-

active principle for the experimental liver-lesion in mice, from Zedoariae Rhizoma

2 This communication is a report on the elucidation of the absolute

stereostructure of furanogermenone {1}, C15H2002,3) mp 46.5-47.5°, [q]g2 +135°

from China.

(CHC13), which was obtained as the major component (in 23% yield) by HPLC of the
4}

n-hexane extractive of the crude drug.

The ir spectrum (ccl4) of 1 shows the ketone absorption band at 1710 cmal,

whereas the uv spectrum (EtOH) shows the presence of a furan ring (Amax 217 nm, e=

6900), which is further supported by a prominent fragment ion (5) observed at m/e

la,c) and by the lH nmr signals due to a-H {(12-H) and B-CH3

1

108 in the mass spectrum
(ll-CH3) in the furan ring (Table). Further, the "H nmr spectrum exhibits signals
due to a vinyl methyl group (lO—CH3), an olefinic proton (1-H), and a sec. methyl
group (4-CH3, 4-H) . Based on these findings together with the molecular composi-
tion, furanogermenone (}) has been presumed to have a furanogermacrene skeleton.
The facts, that two AB quartet signals (due to 6-H2 and 9-H2) are observed in

the 1

H nmr spectrum of lland the irradiation (in CDCla) at §1.09 (d—CH3) changed a
multiplet at §2.54 (4-H) into doublets of doublet (J= 10.4, 3.4 Hz), have defined

the plain structure of furanogermenone as 8,12-oxido-germacra-1(10),7,l1-trien-
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5-one (1, except the C-4 configuration and the definition of geometry of the 1(10)
5)

double bond) . The NOE experiments (in CGDB) have substantiated the geometry of
the 1(10) double bond in 1. Thus, the irradiation at 81,53 (10-CH3).did not af-
fect the signal intensity at 65.03 {1-H), which suggested E geometry of the double
bond. Further, the irradiation of two AB quartet signals [at 63.11 and §3.21 for
6-H2 and 9-H2 (cf. Table)] increased the signal intensity at 65.03 (1-H) with 9%
and 26%, respectively.lb'd’ﬁ)
In order to define the absolute configuration at C~4, which is the sole asym-
metric carbon of furanogermenone (1), the direct comparison of 10 derived from 1
with 15 synthesized from (+}-citronellol (1l) was designed. LiAlH4 reduction of
L1 in THF gave in 96% yield an isomeric mixture (2),) C, H,,0.; ir (CCl,): 3600,
3440 cm_l, which resumed the parent ketone (}) by PCC oxidationa) in 76% yield.
On oxidation with Oso4 in Pyridine at 0°, the acetate (3), C17H2403; ir (CC14):
1739, 1244 cm_l, vielded a diastereomeric mixture of triol-moncacetate (5),
C,.H, 0. ixr (CHC13): 3560 cm_l, in 98% yield. NaIo, oxidation of 4 in EtOH fur-

17°26°5'
nished the keto-aldehyde acetate (3), C17H2405; ir (CClq): 2800, 1735, 1242 cm_l;

lH nme (CC14): §9.88 (1H, narrow t-like, -CHO), in 96% yield. LiAlH4 reduction

of 5 in THF gave, in 95% yield, a triol mixture (§), CI{CH,)-MS: m/e 271 el i
(CHCla): 3370 (br) cm_% which, on treatment with benzoyl chloride in CH2C12—pyridine
(2:1) at room temperature, was converted toc the monobenzoate (Z), CI(CH4)-MS: m/e
375 (M++1), in 95% yield. Mesylation of 7 furnished the monobenzoyl-dimesylate
Qg), EI-MS: m/e 530 (M+), which was then treated with t-BuOK in DMSO followed by
gquenching with benzyl bromide to afford an unstable benzyl ether (2). Without

isolation of the product in the pure form, 9 was subjected to ozone oxidation in

n-hexane at -78°. LiAlH4 reduction of the resulting ozonide yielded a dicl-mono-

17 s
benzyl ether (10), C;3H,40,, [aly" -5.5° {(CHCl,); ir (CHCly}: 3600-3200 (br), 1601
cm“1; 1y nme (CDCl,, §): 0.90 (31, d, J= 6 Hz, sec. CHy), 3.42 {24, d, J='6 Hz,

SCH-CH,OH), 3.47 (2H, t, J= 6 Hz, -CH,-CH,OBn), 4.44 (2H, s, ~CH,Ph), 7.30 (SH, s,
arom. prot&ns), in 75% yield from 8. The diol-meoncbenzyl ether (10) thus obtained
comes from C-1 to C-5 of‘i’having the 4-CH3 function and retaining the C-4 configu-
ration.

On the cther hand, after protection of the primary carbinocl with an ethoxy-
ethyl group, (+)-citreonellol (;l) was subjected to ozone oxidation in n-pentane at
4 reduction to furnish the alcohol (12), C11H2403, [u]][',7 +0.8°
{MeCH); ir (film): 3400 (bx) cm—l; lH nmr (CDC13, 8): 0.90 (3H, 4, J= 6 Hz, sec.

-78° then LiAlH
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Table lH nmr Data (3, Hz) for Furanogermenone (1)
: a) . al . b}
in CCl4 in C6D6 in CDCl3
1-H 5.31(br.t) 5.03(br.t) ' 5.17{br.t) :
4-H 2.50(m} 2.29(m) 2.54 (m) SEX..at 1.09,

d4.4(J=10.4, 3.4)
G-HZC) }3_10,3.37(ABq,J=17) }2.86,3.36(ABq,J=17) }3.21,3-35(ABq,J=17-4)

9—H2 3.11,3.39{(ABq,Jd=17) [/3.05,3.37(ABq,J=16) |/3.32(m)
12-H 6.98(br,s) 6.94(br.s) 7.08{br.s) .
4-CH3 1.06{d,J=7} 0.95(d,J=7) 1.09(d,J=7.0)
10-CH3 1.66({br.s} 1.53(br.s) 1.69(br.s)
ll-CH3 1.91(¢(d4,J=1} 1.79(d,3=1} 1.88¢(d,J=1.2)°
a) at 90 MHz. b) at 400 MH=z. ¢} The respective assignments‘for 6-H

2

and 9-H2 have not yet been made definitely.
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C§3), 2.01 (1H, br.s, OH, disappeared on D,0 addition), 3.2-3.9 (6H, m), 4.69 (1H,

2
q, J= 5 Heg, —OCE(CH3)-OEt), in 96% yield from ;&. Treatment of ;3 with BnBr-t-

BuCK in DMSO followed by acidic hydrolysis yielded the diol-monocbenzyl ether (13),
17
C14H220,0 [odp
(CDClB, 8y: 0.88 (3H, 4, J= 6 Hz, sec. CEB)’ 3.42, 3.58 (2H each, both t, J= 6 Hz),

+2.3° (CHC1,); ir (£ilm): 3360 (br), 3035, 3020, 1601 cm '; 4 nmr

4.50 (2H, s}, 7.24 (5H, s), in 98% yield. Dehydration of 13 by treatment with
tri-n-butylphosphine and o-nitrophenyl selenocyanate in THF then with H2029) fur-
. ; . . 17
nished the vinyl derivative (;i), C14H200, [a]D
3020, 1635 cm '; 'H nmr (CCl,, 6): 0.99 (3, d, J= 6 Hz, sec. CH,), 3.34 (2H, t, J=

-4.8° (CHC13); ir (film): 3028,

& Hz), 4.38 (2H, s), 4.7-5.9 (3H, ABC, vinyl protons), 7.16 (5H, s), in 96% yield.
Finally, ozone oxidation followed by LiAlH4 reduction of 14 gave the dicl-monoben-
2yl ether (15), Cj4H,00,, [al} +5.6° (cHCL).

Two diol-monobenzyl ethers (10 and 15), obtained above respectively from fura-
nogermenone E&) and (+)-citronellol (i&), were found to be identical each other by
their physicochemical properties except the sign of their specific rotations.
Thus, the absclute configuration at C-4 of furanogermenone (1) has been defined

as S.
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