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From the rhizome of sedoary, Curcuma zedoarie Roscoe (Zingiberaceae), three new fursn-con- -- 

tsining sesquiterpenoids of the elemane type have been isolated. It is shown in the present 

communication that these sesquiterpenoids nov designated es curzerenone, epicurzerenone, and 

isofuranogeneaorene 
*1 *2 

have structures I, II, and III, respectively. 

Curzerenone, C15Hle02, [a], a*, is revealed by its UV, IR, and BMR spectra to contain a 

carbonyl involved in a B-furoyl system (A=r 272 mu, vm= 1675 cm-'), an a-hydrogen and a S-meth- 

yl on a furan ring, a methylene flanked by quaternq carbons and weakly coupled with the a-hy- 

drogen of the furan, a tertiary methyl, 8 vinyl on a quaternary carbon, an isopropenyl, and an 

isolated hydrogen. Partial hydrogenation of curzerenone over R%ney-nickel in methanol resulted 

in the saturation of the vinyl group yielding the dibydro-derivative (IV), which was further hy- 

drogenated with platinum in methanol to furnish the tetrahydro-derivative (V). Curserenone must 

thus be represented as in formula I (disregarding the stereochemistry). 

Epicurserenone, cl5%8o29 Ear&, p9 possesses very similar spectral properties to those of 

curzerenone. Indeed, the UV, IR, and maea spectra of both substances are practically identical 
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and the NMR spectra differ only slightly. Furthermore, epicurserenone was also converted into 

the dihydro-derivative (VI) and the tetrahydro-derivative (VII) by methods similar to those de- 

scribed above. These observations led us to conclude that the substances might be epimeric in 

the position a to the csxbonyl function, I.e., C-5. In confirmation, sfkali treatment of cur- 

zerenone and epicurnerenone was carried out and, in both cases, the same equilibrium mixture of 

the ssme substances was obtained. 

Since curzerenone and epicurzerenone show no optical activity, both substances are racemic. 

Therefore, the remaining problem wa6 to determine the relative configurations at C-5 and C-10 

for which the NKR study was informative. In the cis- and trens-furanoeremoahil-q-ones (X and - 

XI@ t presently chosen as reference compounds, the C-5 methyl groups are situated at b-posi- 

tions in the cyolohexenone systems in quasi-equatorial and quasi-axial configurations, respec- 

tively. Although the furanoeremophil-q-ones (X and XI) are a-furoyl derivatives while the tet- 

rahydrocurzerenones (V and VII) are S-furoyl derivatives, the C-15 methyl protons of the lstter 

two (V and VII) are predicted to show similar NER properties to thoee of the former (X and/or 

XI). Indeed, the chemical shifts of the C-15 methyl protons of tetsahydrocurzerenone (V) and 

tetrahydroepic~zere~one (VII) are consistent with that of cis-furanoerenophil-q-one (X) but not - 

with that of the trans-isomer (XI}. Be solvent-induced shifts for the C-15 methyl protons of 

both tetrehydro-derivatives (V and VII) on passing from chloroform to benzene solution (& cf2) 

are also compatible with those of cis-furanoeremophil+one (X) but not with those of its trans- - 

counterpart (XI). These observations demonstrate the orientation of both the C-10 methyl groups 

TABLE. NMR data of the methyl protons of 

Chemical shifts 
Substances 

Te trahydrocurzerenone (V) 

Tetrehydroepicurzerenone (VII) 

cis-Furanoeremophil+one (X) - 
a-Furauoeremophil-g-one (XI) 

of C-15 Me 

the sesquiterpenoida. 

gg3 

of C-15 Me of C-3, 14 Me 

(CC14, p.p.m. from TFlS) (p.p.m.1 fp.p.m.1 

1.00 +0.23 tu.13, -0.03 

1.12 4.34 -0.03, -0.03 

1.07 +0.26 

0.71 +0.18 
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of tetrahydrocurnerenone (V) and tetrahydroepicurzerenone (VII) to be quasi-equatorial, and con- 

sequently, the conformations of both substances to be related to the projections V and VII. The 

solvent shifts (h6% 'lIC13) for the C-3 and 14 methyl protons of tetrahydrocurserenone (V) are tO.13 

and -0.03 p.p.m. (Table), indicating that one methyl is located behind the carbonyl and the other 

situated in front of the carbonyl (projection V). On the other hand, the solvent shifts ($,"23) 

for the C-3 and 14 methyl protons of tetrahydroepicurzerenone (VII) is both -0.03 p.p.m. (Table), 

a fact which demonstrates the two methyls to be oriented in front of the carbonyl (projection 

VII). These observations permitted the relative configurations V and VII to be written for tet- 

rahydrocurzerenone and tetrahydroepicurserenone, and the stereostructures I and II for cureeren- 

one and epicurzerenone follow. 

Although epicurzerenone has been obtained from the extract of zedoary, it may be an artifact 

formed from curserenone during the process of isolation, rather than a natural prod&t nresent in 

plant. 

Isofuranogermacrene, C15H200, [a], iO”, has the RMR spectrum closely resembling the spectrs 

of the curserenones. Its empirical formula contains one less oxygen than that of curserenone, 

which is accounted for by its UV and IR spectra that exhibit the absence of a conjugated carbonvl 

system. The NMR spectrum indicates the following elements of structure: an a-hydrogen and a b- 

methyl on a furan ring, a tertiary methyl, a vinyl on a quaternary carbon, an isopropenyl, and 

five allylic hydrogens. 3) On oxidation with 2,3-dichloro-5,6-dicyano-benzoquinone, isofuranoger- 

macrene yielded the conjugated lactone (VIII), m.p. 70.5-71", which exhibits in the NMR spectrum 

a signal due to a newly formed vinyl hydrogen on C-9 as a singlet, demonstrating the quaternary 

nature of the adjacent carbon (C-10). From these facts, isofuranogensacrene must have structure 
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III, or alternatively the ieopropenyl group at C-5 could be at C-6, which possibility was exsmin- 

ed aa follows. lhe mass spectrum of isofuranogermacrene showed the expected molecular ion peak 

at m/e 216. !he base peak appeared at m/e 108 due to a fragmentation of a retro Diels-Alder re- 

action type, indicating that the isopropenyl group is not situated at C-6 but at C-5. Ibis con- 

clusion was further confirmed by the finding that pyrolysis of furanodiene (IX), another constit- 

4) uent of eedoary, resulted in a Cope rearrangement giving isofuranogennacrene (curzerene). On 

the basis of these results isofuranogennacrene (curzerene) is represented by formula III. 

We are in the opinion at present that isofuranogermacrene is a natural product, since heat 

sufficient to csuse the Cope rearrangem ent was not used at any stag5 of the isolation. 

We are greatly indebted to Dr. L. Novotn$, Czeohoslovak Academy of Science, for generous 

gift of the furanoeremophil-9-ones. Thanks are also due to Research Laboratory, Yoshitomi Phar- 

maceutical Co., Ltd., for determinations of the mass spectra. 
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