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We have been investigating the constituents of 
Cloranthus plants, and hitherto isolated two sesquiterpene 
lactones, shizukanolide (1) and dehydro-shizukanolide2) 
(2, identical to chloranthalactone A3) in Sarcandra glabra), 
which are structurally related to lindenene (3) found in the 
root of Lindera strychnifolia by Takeda et al.4 ) Compound 
2 showed remarkable antifungal activity against Mucor 
and Rhizopus Spp.l) Biogenetically interesting glechoma
nolidS ) and isofuranodiene6 •7) were also found in C. 
japonicus. I) 

Further survey resulted in the isolation of two other 
lindenanolides. Naturally occurring lindenanolides and 
lindenene (3) are depicted in Fig. 1. The fresh roots of C. 
japonicus (3.5 kg) were extracted with ether. The neutral 
constituents were chromatographed over Florisil (pre
treated with 5% H20 w/w). The ether/pentane (50-100%) 
fraction was subjected to rechromatography over Florisil 
(pretreated with 7% H20 w/w). Elution with 50-60% 
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ether in pentane followed by concentration gave colorless 
prisms (4, 135 mg). Compound 4 was recrystallized from 
acetone: mp 157 _158°C, [1X1~ -1440 (c=OA02, CHCIJ). 
MS m/z (%): M+ 288 (4.5, CI7H2004), 228 (25), 213 (100), 
200 (13), 199 (11), 185 (26), 162 (12), 157 (14), 91 (28),67 
(11),53 (11). UV;'~:?H nm'(log e): 282 (4.3). IRv~~~ 
cm -I: 1770, 1730, 1640, 1235, 1225, 1020,950,820. NMR 
c5~~Jf: 0.90 (CI4-3H, s), 1.88 (C13-3H, bs), 2.10 (CHJCO-, 
s), 4.22 (Cw 2H, d, J=6Hz), 6.22 (C9-H, s). The NMR 
absorption pattern was considerably similar to that of 
chloranthalactone A except additional absorption of 
CHJ COOCH2-:- and absence of the absorption band of the 
vinylidene group, The physicochemical properties of 4 
were identical with those of chloranthalactone C which 
was recently isolated from C. japonicus and characterized 
by Uchida et al.J ) 

Successive elution with 60 -70% ether in pentane and 
recrystallization from ether/pentane yielded anothr com
pound as needlles (5, 103 mg). Compound 5: mp 
53.5-54.soC, [1X1~J -1400 (c=OA08, CHCIJ). High re
solution MS: M+ m/z 246.1257 (ClsHIsOJ)' MS m/z (%): 
246 (29), 231 (47), 228 (M+ -H20, 11) 215 
(M+ -CH20H, 24), 213 (100),185 (39),162 (39),157 (36), 
91 (78), 77 (36),53 (40). IR v~~~ cm- I: 3400 (broad, OH), 
1770 (y-Iactone), 1635 (C=C), 1045, 1010 (C-O). UV 
;'~:?H nm (log e): 282 (4.3). NMR c5~~~Jf: 0.90 (CI4-3H, s), 
0.6 -1.0 (C2-2H, m), 1.1-1.8 (CcH, CJ-H, C4-H), 1.70 
(Cls-OH, s, exchangeable with 0 20), 1.87 (C13-3H, s), 
2.1-2.6 (C6-2H, m), 2.7 (Cs-H, m), 3.82 (Cw 2H, d, 
J=6Hz), 6.22 (C9-H, s). The UV spectra of 4 and 5 
indicated that their chromophores were exactly identical. 
The molecular ion of 5 was smaller than that of 4 by 42 
mass units (C2H20). Moreover, IR and NMR spectra of5 
showed the presence ofa hydroxymethyl group in place,of 
an acetoxymethyl substituent found in 4. Thus we esti
mated the structure of 5 to be a deacetyl derivative of 4. 
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FIG. 1. Naturally Occurring Lindenanolides and Lindenene (3). 

t Studies on the Chemical Constituents of 
Chloranthaceae Plants. Part II. For Part I, see ref. 1. 
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This estimation was further confirmed by the finding that 
acetylation of 5 gave 4 as described below. Acetylation of 5 
was carried out in a mixture of acetic anhydride and 
pyridine, and yielded colorless prisms, mp 157 _158°C. 
The IR spectrum of acetylated 5 coincided completely with 
that of 4. MS m/z (%): 288 (M +,4.6),228 (26), 213 (100), 
200 (12),199 (11),185 (26),162 (13),157 (13),91 (26). The 
retention time on GLC (PEG-20M, 240°C, carrier gas N2 
22.5 ml/min) was 15.! min, which agreed well with that of 
4. The specific optical rotation of acetylated 5, [al~3 _1120 
(c=0,402, CHCI3), was quite similar to that of 4 (-114°). 
Thus the absolute configuration of 5 is concluded to be 
identical with that of 4, as shown in Fig. I. 

Recently, Bohlmann et a/.8 ) reported the isolation and 
structure elucidation of another hydroxy-lindenanolide 
(onoseriolid, 6). Chloranthalactones B (7), D (8) and E (9) 
were also found in C. japonicus by Uchida et aU) 

Antifungal activities of 4 and 5 against Mucor griseo
cyanus AHU 6044 were compared with that of chloran
thalactone A (2), which. is known to have high antifungal 
activity. In spite of the presence of an a{J, y<5-unsaturated 
lactone moiety in the molecules of 4 and 5, they were 
found to be substantially inactive. 
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