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Absfracft The most active antioxidant fraction fmm the organic extrwt of Zingfbcr cassumunar rhizomes was foad 
tocontainthreepotentlntioxidsnls. cssumunarin A, B, and C. which were shown by spectral methods to represent a 
newtypeofcompkxamxmiIl. 

Curcumin. a major pigment of Curcumu plants (Zingz’beraceae),1 has remarkable tumor preventive 

properties as well as antioxidant,2 and antiinflammatory activities,3 all of which may be related.4 The ethyl 

acetate-soluble fraction of the acetone extract of the rhizomes of an Indonesian medicinal ginger, Zingiber 

c(trswnw~cv Roxb. (Zngiberaceue), showed both potent antioxidant and antiinflammatory activities.~~~ Novel 

complex curcuminoids. cassumunarin A, B. and C, were isolated from the most active fraction with the 

guidance of the antioxidant and antiinflammatory assays. This communication deals with the structural 

determination of cassumunarin A. B, and C (strucaveS 1-3 show relative not absolute stereochemistry). 
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Cassumunarin A (lj.7 EIMS pmvided m/z 558 [MI+ for a molecular formula of C33H34%, which was 

confiied by HRCIMS, 559.2298 ([M+Hl+, 3.4 mmu dev.). The lH Nh4R and the HH-COSY data indicated 

the presence of uke 3.4, %risubtituted cyclohexene ring and three 1.3, CtrisutWituted benzene rings. ti the 

basis of the NOESY spectrum (NOE, H-3/H-2’, H-3/H-6’, H-S/H-2”‘, H-5/H-6”‘, H-6a/H-2”‘, H-6a/H-6”‘), 

both the 3- and S-positions of the cyclohexene ring were attached to the 1-positiona of 1.3,4-trisubstituted 

benzene rings (designated aromatics A and B) Pig. 1). The other 1,3,4-trisubstituted benzene ring (aromatic 
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C) was attached to an isolated ttans olefii at the l-position (NOE, @4”/H-a’“‘, W-5’Iw-2”“) and the ok&n was 

also attached to the en01 form of the p-diketone moiety (5 103.0, 177.1, 200.8 and NOE, H-2”~-4”). This 

conclusion was confirmed for 1 by the UV absorption (3cmw 371 nm) and the fragment ion in the EI mass 

spectrum (m/z 219). The NOESY spectrum also clarified that the 4-position of the cyclohexene ring was 
substituted by the (Sdiketone moiety bearing the sty@ group (NOE, H-4/H-Z”). The positions of four phenolic 

methoxyl groups at the 3- and 4-positions on aromatic A and the 3-positions on aromatics B and C, were 

determined by NOES in the NOESY and the NOEDIF spectra (NOE, H-2’/3’-OMe, H-5’/4’-OMe, H-2”‘/3”‘- 

OMe, H-2”“/3”“-0Me). Thus, the 4-positions on aromatics B and C! were hydroxylated. The sterewhemistty of 

all thme suhstituents on the cyclohexene ring was determined to hepsetrdoequatr~~ on the basis of the J value 

of H-4 (r, 10.6 Hz) and NOES CH-3/H-S, H-4/H-6aI. 

Fig. 1. Selected NOEs of 1.2, and 3 obtained by NOISY and NOEDIF spectra. 
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Cassumunarin B @I,* C33&,@8 @IMS, 558, [Ml+- HRCIh& 559.2308, [M+Hl+, 2.4 mmu dev.1. 

Thespectraf,dataofZweres~~tothoseofl.Thedifferenct?fromlwasthes~~~onthe 

cyclohexene ring, which WBS shown on the bnsis of the J values of H-4 (dd, 12.1 and 5.7 Hz) and NOEs @I- 

4/H&a. H-S/H-2’) to bepseudoaxkz4 psetiq~l, andpseu&eq~~ at the 3-. 4, and 5-pa&ions, 

RZSpctiVefy. 

Cassumunarin C (3),9 C34H3609 @I&IS, 588, [I@+. HRCIMS, 589.2419. [M+H]+, 1.9 mmu dev.). 

Thespecbraldataof3weres~tothoseof2exceptforthe~~ofa1,2,4,5-~tiituted~e 

ring instead of a 1,3,4-trisubstituted benzene ring, and one additional phenolic methoxyl group. Thus, 3 has 

three methoxyl group at the 2-, 6. and S-pitions on aromatic A. (NOE, H-3’/2’-OMe, H-3’/4’-OMe, H- 

6’/5’-OMe) ‘Ibe sv on the cyclohexene riq in 3 was the same as in 2, which were dekrmined by 

the J values for 3 of H-4 (cld, 12.1 and 5.7 Hz) and NOES fH4/H&, H-51H-6’). 

Antioxidant activity of cassumunarin A-C (l-3) were measured on the basis of the inhibitory effect 

against the autoxidation of linoleic acid relative to the inhibitory effect of curcmkn. The inhibitoq effects of 

cassumu3lsfin A-C (each 135 pIki1 were stron8er (95,94, end 93 %, respectively) than that of cununin (135 

pM, 78 %I,‘@ showing the mwel complex ~~~ , ~~ A-C, are more potent antioxidants, 
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10. me m&od is described in Masuda, T.; Isobe, J.; Jitoe, A.; Nakatani, N. P~yr~c~ern~~ 19% .% 

3645-3647. The data are shown in the inhibitory % after 8 days incubation at 40 “C!. 


