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were observed 1n the !3C NMR spectrum of cyperenal as
shown in Table | However, tentative assignments could
be made by INEPT experiments and by comparing the
chemical shifts with those of cyperenic acid (5), obtained
from cyperenal by Jones’ oxidation [3] There was no
problem 1n the assignments of cyperenic acid. However,
the assignments of C-2, C-3, C-6 and C-8 of cyperenal
were interchangeable Therefore, the C-2, C-3, C-6 and C-
8 carbons were finally assigned by using 'H-'H homo-
nuclear and '"H-'3C heteronuclear chemtcal shift correl-
ation spectra Thus, the assignments of cyperene de-
rivatives were established as shown in Table 1

EXPERIMENTAL

Extraction and 1solation Procedures were similar to those
described 1n the preceding paper [1]

Cyperenyl acetate (3) Oil, {a, —S51° (CHCIl;, c08),
'"HNMR (270 MHz, CDCl;) §0.76 (3H, s, H-12), 080 (3H, d, J
=6 Hz, H-15), 0.94 (3H, s, H-13), 202 (3H, s, H-17), 4 59 (2H,
ABg, J=128Hz, H-14), '3CNMR, Tablel, IRviimcm™!
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1725, 1240, 1020 and 960, EIMS m/z 262 (M* C,,H,¢0,)

Cyperenal (4) O, [a]p, 9.6° (CHCl,, ¢ 0.4), '"H NMR (CDCl,)
5082 (3H, s, H-12),084 (3H, 4, J =6 Hz, H-15), 1 02 (3H, s, H-
13), 984 (1H, s, H-14), 13C NMR, Table 1, IR v{i® cm ™' 1670,
EIMS m/z 218 (M* C,H,,0)

Cyperemic acid (5) Obtammed from cyperenal by Jones’ oxi-
dation Ol [a], —137° (CHCly, ¢03), 'HNMR (CDCl,y
5083 (3H, s, H-12), 086 (3H, 4, J=6 Hz, H-15), 1 00 3H, s, H-
13), 3C NMR, Table 1, IRvi? cm ™! 1700, EIMS m/z 234 (M*
CysH2,0;)
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Abstract—Two new sesquiterpenoids, kanshones A and B, 1solated from Nardostachys chinensis were fully character-

1zed by chemical and spectroscopic means.

INTRODUCTION

Nardostachys chinensis Batalin (Japanese name: Kan-
shokd), a valerianaceous plant, the roots and rhizomes of
which have been used in Oriental medicine is a rich
source of sesquiterpenoids [1-9]. As a continuation of
our earhier work {10], we have now isolated two new
sesquiterpenoids, kanshones A and B, 1n addition to the
major constituent nardosinone (3), from the methylene
chlonde extract of this plant material The structures of
these sesquiterpenoids were established on the basis of
detailed spectral analysis and chemical transformations
to compounds of known structure

*‘Sesquiterpenoids’, Part 61 Also Part 126 1n the series, “The
Validity of the Oriental Medicines’
+Author to whom correspondence should be addressed.

RESULTS AND DISCUSSION

Kanshone A 1solated as o1l, [«]p, —147 8°, was ana-
lysed for C,sH,,0, on the basis of its mass 1on peak at
m/z 234 [M*] and from its 13C NMR spectrum which
showed resonances for 15 carbon atoms. The UV absorp-
tton maximum at 248 nm and IR spectral bands at 3450
and 1665 cm ™! mdicated that kanshone A bears a hy-
droxyl group and a conjugated carbonyl function. The
'H NMR spectrum of kanshone A showed a signal as-
signed to a f-hydrogen of an enone system at 6 7.00 (1H,
d, J = 40 Hz) as well as those due to three hydrogens of
an ABX system at 2.62 (1H, dd, J = 7.1 and 10 Hz), 6.16
(1H, dd, J = 10.0 and 1.0 Hz) and 6.96 (1H, dd, J = 100
and 7 1 Hz) These data, along with the '>C NMR signals
at 8 128.9 (d), 137.2 (d), 1416 (s), 151 1 (d) and 187.9 (s),
revealed that the carbonyl group was flanked by two
double bonds In addition to above, the 'H NMR spect-
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rum displayed signals at 6 102 (3H, d, J = 6 5 Hz), 1 08,
118 and 1 25 (3H, each s), pointing to the presence of one
secondary and three tertiary methyl groups The re-
sonance positions of the latter two tertiary methyl signals
and the carbmyl carbon signal at 0 75 9 (s), suggested that
kanshone A bears a hydroxyisopropyl group in 1ts mole-
cule and this was further substantiated by an 10n peak at
m/z 59 in the mass spectrum From these findings. to-
gether with the fact that nardosinone (3) was 1solated
from the same source, 1t was assumed that kanshone A
has the same carbon skeleton as that of nardosinone (3)
1n order to confirm this point, kanshone A was dehydra-
ted with phosphorus oxychloride n pyridine to afford a
dienone which was identical with compound § prepared
from hydrogenation of nardostmone (3) followed by dehy-
dration [7}] This established that kanshone A has the
same carbon framework and stereschemustry as those of
nardostnone (3) Thus, the structure of kanshone A was
established as 1

Kanshone B was obtained as needles, [x]y, + 1338,
and 1t had the molecular formula C,sH,,0, determined
from 1tts molecular 1on peak at m:z 266 1539 (m/:
266 1519 caled for C,sH,,0,) and an analysis of s
13C NMR spectrum In the '"H NMR specturm of kan-
shone B, the signals due to four hydrogens at 4 272 (1H.
dd, J=186 and 20Hz), 291 (1H, dd, J =18 6 and 70Hz),
491 (1H, ddd, J=93,70 and 20 Hz) and 295 (1H, d, J
=93 Hz) and one secondary and two tertiary methyl
groups at 6103 (3H, d, J=66Hz), [ 11 and 140 (3H,
each s) appeared essentially at the same posttions as the
C-8, C-7, C-6, C-15. C-14 and C-13 hydrogens of nardos-
inone (3), suggesting that kanshone B 1s a congener of
nardosinone (3) Bestdes these signals, kanshone B ex-
hibited a '"H NMR signal assigned to an olefinic hy-
drogen at & 697 as a doublet (1H. J =50 Hz), while
nardosmone (3) displayed the corresponding signal at
703 as a double doublet (1H, J = 52 and 26 Hz) Fur-
thermore, a carbinyl hydrogen signal at § 4 34 (1H, m)
coupled with an olefinic hydrogen signal was also dis-
cernible in kanshone B These observations, in conjunc-
trion with an IR spectral band at 3480 cm ! and the fact
that the molecular formula of kanshone B differs from
that of nardosinone (3) only by the presence of an extra
oxygen atom, revealed that kanshone B has a hydroxyl
group at C-2 The ortentation of this hydroxyl group was
deduced to be spatially close to the C-4 hydrogen from
the distinct downfield shift (Ad 038 ppm) of the C-4
methine hydrogen signal at 6 233 (1H, ddg, J = 127,45
and 6.6 Hz) and the significant upfield shift (A5 5 5 ppm)
of the C-4 carbon signal at o 275 (d) as compared to
those of nardosmone (3) [0195 (IH. ddg, J=128, 48
and 64Hz) and 330 (d)1 The Cotton effects m the CD
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spectrum of kanshone B have identical signs to those of
nardosinone (3), revealing that both compounds have the
same absolute configurations Accordingly, the structure
of kanshone B was deduced to be 2. which was also
confirmed by comparison of the '*C NMR data with
those of nardostnone (3), which were not reported earher
Kanshones A and B were preliminarily examined for
their possible biological activities and it was found that
kanshone B, at the dose of 001 1 mg/ml in the culture
medium, exerted a weak antihepatotoxic activity m the
complement mediated cytotoxictty model system em-
ploying primary cultured mouse hepatocytes [11]

EXPERIMENTAL

Isolation of kanshones A and B Dried rhizomes and roots
tt 5 kgy of Nardostachys chimersrs were extracted wrtlr CH,Cl,
(21 x 3) to afford brownish ol (50 g), which was chromato-
graphed over silica gel (05 kg) The column was eluated with
m-hexane and n—hexanc—FHOAC mixtures of micreasing polanty
Rechromatography of the n-hexane-EtOAc (7 3) eluates (5 g) of
the above column over silica gel (04 kg) using C H, EtOAc
(17 3) as an eluating solvent furnished kanshone A (1} as an ol
(005 g) and kanshone B (2) as colourless needles (004 g)

Kanshone A (1), colourless il [0), 1478 (CHCl;, ¢ 0.35),
EIMS (direct inlet) 70eV, m/z 234 [M]*. 216 (M —H,0]". 201,
162, 160, 134, 59, UV AMPMnm 248 (:5100). IR v{'em ™!
3450, 1665, 1612, 1460, 1380 1270, 1150 'H NMR (100 MHz,
CDCly) 0 102 (3H, d, J =65Hz H-15. 108, 118, 125 (3H,
each s, H-14, H-12, H-13), 220 (1H.m, H-4), 262 (1H dd J = 71
and 1 0 Hz, H-6), 6 16 (1H. dd, J = 100 and 1 0 Hz H-§), 696
(IH dd,J =100and 7L Hz. H-7),. 700.(1H dd ] = 40 Hz, H-
1). 13C NMR (25 MHz CDCl,) 8 169 (g, C-15). 239 (¢ C-12)
2441g, C-131.262(1,C-3). 26 4 (1. C-2). 32 3 (¢, C-14), 33 2(d. C-
4),420(:.C-5),544(d, C-6). 739 (. C- 11 128 94d C-8). 137 244,
C-1), 1416 (s, C-10), 151 1 (d, C-7), 1879 {s. C-9

Kuanshone B (2), colourless needles, mp 137 138, [a],
+1338 (CHCL,, 110}, CD (dioxane 0.052) [0],4, + 15880,
[0]34a +870, HRMS m/z 266 1539(C, H,,0,)[M]", 208 1090
(Cy5H4O4). 1930856 (C,H,;05)., 1911066 (C,.H,.0,).
1660981 (C,oH,,0,. 1610920 (C,,H,,0). 1510714
(CyH;0O,) 1480873 (C,,H,,0) 1370955 (C,H,,0). 1240879
(CgH{,0) 1220718 (CgHoO) 1090638 (C-H,0O) 1070858
(C-H,0), UV /MOt nm 244 (¢ 72101, IR vBBem 1 3480, 1685,
1612,1455, 1235, 1025, "H NMR (500 MHz. CDCl 0 103 (3H,
d.J =66Hz H-15) 11122 1 40(3H, cach . H-14, H-12, H-
13, 170 (2H, m, H-3), 233 (1H. ddg, / = 127,45 and 6 6 Hz, H-
4),272(1H.dd J = 186and 20 Hz, H-8), 291 (1H. du. J = 186
and 70 Hz, H-8).295(1H.,d. J =93 Hz, H-6),4 36 (1H. m, H-2)
491 (1H, ddd, J =93, 70 and 20Hz H-7), 697 (1H. 4, /
= 50Hz H-1), 1*C NMR (25 MHz, CDCl;} & 151 (g. C-15),

21 T (g, C-12). 22 6. g, C-13) 268 (g C-14) 27 S 4 C-4) M iz
20T 4g, C-12),. 226 (g C-13) 268 (. C-143 27 St €-4) 3 T,
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C-3),390 (s, C-5),40 1 (¢, C-8),59 3 (d, C-6), 625(d, C-2), 77 1 (4,
C-T),. 851 (s, C-11), 1334 (d, C-1), 142 1 (5, C-10), 197 1. (5, C-9).

Dehydration of kanshone A with phosphorus oxychloride To a
stirring soln of kanshone A (1) (10 mg) in pynidine (1 ml), POCl;
(0 04 ml) was added and the reaction was continued for 30 min at
room temp The reaction was arrested by addition of ice H,O
and the mixture extracted with n-hexane The n-hexane layer
was washed with H,O, dried and chromatographed over silica
gel (10 g) Elution with C¢Hg afforded 5 as an o, [a]p, 217 8°
(CHCl,, ¢ 012), EIMS (direct inlet) 70 eV, m/z 216 [M]", 201,
173, 161, 160, 134, 119, 93, 79, 77, 'H NMR (100 MHz CDCl,)
6 092(3H,d, J = 64 Hz, H-15), 108 (3H, s, H-14), 1 54 (3H, s,
H-13), 215 (1H, m, H-4), 315 (1H, dd, J = 6 6 and 1 0 Hz, H-6),
490.QH, m, H-12), 6.15(1H,.dd, J = 10.0.and 1.0. Hz H-8)_6.70.
(IH dd, J = 10.0.and 6.5 Hz H-7) 688 (1H ¢t J = 40.Hz H-1).

Hydrogenation of nardosinone followed by dehydration with
phosphorus oxychloride A soln of nardosinone (3) (50 mg) 1n
MeOH (5 ml) was stirred at room temp 1n an atmosphere of H,
and 1n the presence of Pd/CaCO; (10mg) for 1 hr After usual
work-up, 1t yielded nardosinone diol (4) (50 mg), ([a]p-42°
(CHCly, ¢ 0 50), the 'H NMR spectrum (100 MHz, CDCl,) was
identical to that of the reported nardosmone diol (4) [5])
Nardosinone diol (4) (20 mg) was dehydrated 1n the same man-
ner as described above to afford §, [a], 355 4° (CHCl,, c 044),
whose mass and '"H NMR spectra were superimposable on
those of 5 prepared from kanshone A (1)
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13C NMR (25 MHz, CDCl;) of nardosinone (3). & 160 (g, C-
15),220.(3,C-12),23 7 (4, C-13), 25 8 (1, C-2 and C-3), 26 & (4. C-
14), 330 (d, C-4), 399 (¢, C-8), 399 (s, C-5), 596 (d, C-6), 779 (4,
C-7), 850 (s, C-11), 1376 (d, C-1), 1400 (5, C-10), 196.3 (s, C-9)
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Abstract—Extraction of the aerial parts of Picris aculeata afforded two new eudesmanolides, 1-epierivanin and 1-

epialkhanol.

Previous studies of two representatives of the Old World
genus Picris (Compositae, Lactuaceae) have furmshed
guaianolides such as lactucin, 8-deoxylactucin, jaquilenin
and glycosides thereof [ 1, 2]. We now report the 1solation
from Picris aculeata Vahl [syn Helminthia aculeata
(Vahl)DC], a plant of southern Italy and central Sicily, of
two new eudesmanolides 1-epiertvanin (1) and 1-epr-
alkhanol (2). Scopoletin (3) was also found

The structures assigned to 1 and 2 are based on the
'H NMR spectra and extensive decoupling experiments
(Table 1) Thus n the case of 1, irradiation at the fre-

quency of the H-13 methyl doublet (5t 24) collapsed the
dq of H-11 at §2.35 to a doublet Irradiation at the latter
frequency in turn identified a multiplet at 61 65 as that
due to H-7 Subsequent irradiation at the frequency of H-
7 located H-6 as a triplet at §4 07 and H-8x and H§f as a
dq at 6. 1.90 and as a multiplet at 61 50, while further
irradiation at the frequencies of H-8«, § 1dentified the
signals of H-9a, f

Irradiation at the frequency of H-6 collapsed a broad-
ened doublet at 6245 (H-5) to a broad singlet The
broadening was shown to be due to allylic coupling to



