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were observed m the 13C NMR spectrum of cyperenal as 
shown m Table 1 However, tentative assignments could 
be made by INEPT experiments and by comparmg the 
chemical shifts with those of cyperenic acid (5), obtained 
from cyperenal by Jones’ oxidation [3] There was no 
problem m 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-‘%I heteronuclear chemical shift correl- 
ation spectra Thus, the assignments of cyperene de- 
rivatives were estabhshed as shown in Table 1 

EXPERIMENTAL 

Exrractwt and rsolatron Procedures were slmllar to those 

described m the preceding paper [l] 

Cyperenyl acetate (3) 011, [a]o - 5 1” (CHCI,, c 0 8), 
‘H NMR (270 MHz, CDCI,) 60.76 (3H, s, H-12), 0 80 (3H, d, J 
=6 Hz, H-15), 0.94 (3H, s, H-13), 202 (3H, s, H-17), 459 (2H, 

ABq, J= 12 8 Hz, H-14), 13C NMR, Table 1, IR vzi’ cm-’ 

1725, 1240, 1020 and 960, EIMS m/z 262 (M’ C,,H,,O,) 

Cyperenal(4) CM, [cllo 9.6” (CHCI,, c 0.4). ‘H NMR (CDCI,) 

SO82 (3H, s, H-12), 084 (3H, d, .J=6 Hz, H-15), 102 (3H, s, H- 
13), 984 (lH, s, H-14), “C NMR, Table 1, IR vk’.1:crn-’ 1670, 

EIMS m/z 218 (M+ C,,H,,O) 

Cyperenrc acrd (5) Obtained from cyperenal by Jones’ 0x1- 

datlon 011. [a], - 13 7” (CHCI,, CO 3), ‘HNMR (CDCI,) 

6083 (3H, s, H-12), 0 86 (3H, d, 5=6 Hz, H-IS), 100 (3H, s, H- 

13) ‘%NMR Table 1 IRv”‘~ 

C,:H,,O,) ’ ’ 
mar cm -1 1700, EIMS m/z 234 (M+ 
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Abstract-Two new sesqmterpenoids, kanshones A and B, isolated from Nardostachys chmensls were fully character- 
ized by chemical and spectroscopic means. 

INTRODUCTION RESULTS AND DISCUSSION 

Nardostachys chmensu Batalm (Japanese name: Kan- 
shok@, a valerlanaceous plant, the roots and rhizomes of 
which have been used in Orlental medicme is a rich 
source of sesqulterpenolds [l-9]. As a contmuatlon of 
our earlier work [lo], we have now isolated two new 
sesqmterpenolds, kanshones A and B, m addition to the 
major constituent nardosmone (3), from the methylene 
chloride extract of this plant material The structures of 
these sesqulterpenoids were established on the basis of 
detailed spectral analysis and chemical transformations 
to compounds of known structure 

Kanshone A Isolated as oil, [a&, - 147 8”, was ana- 
lysed for C,,H,,O, on the basis of Its mass ion peak at 
m/z 234 [M’] and from its 13C NMR spectrum which 
showed resonances for 15 carbon atoms. The UV absorp- 
tion maxlmum at 248 nm and IR spectral bands at 3450 
and 1665 cm -I mdlcated 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 P-hydrogen of an enone system at 6 7.00 (lH, 
d, J = 4 0 Hz) as well as those due to three hydrogens of 
an ABX system at 2.62 (lH, dd, J = 7.1 and 1 0 Hz), 6.16 
(lH, dd, J = 10.0 and 1.0 Hz) and 6.96 (lH, dd, J = 100 
and 7 1 Hz) These data, along with the 13C NMR signals 
at 6 128.9 (d), 137.2 (d), 141 6 (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- 

*‘Sesqulterpenolds’, Part 61 Also Part 126 m the series, ‘The 

Validity of the Oriental Medlcmes’ 
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6H 

1 2 R = o-H, p-OH 5 

3 R=H2 

rum displayed signals at (i 1 02 (3H, d, .I = 6 5 Hz), I 08, 
1 18 and 1 25 (3H, each s), pomtmg 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 sIgna at o 75 9 (s), suggested that 
kanshone A bears a hydroxylsopropyl group III Its mole- 
cule and thts was further substantiated by an Ion peak at 
WI/Z 59 m the mass spectrum From the\e findings. to- 
gether with the fact that nardosmone (3) U‘S Isolated 
from the same source. It was assumed thnt k‘tnshone A 
has the same carbon skeleton as that of nardosmone (3) 
In order to confirm this point, kanshonc A was dehydra- 
ted with phosphorus oxychlorlde m pyrtdme to afford a 
dlenone which was ldentlcal nrth compound 5 prepared 
from hydrogenation of nardostnone (3) followed by dehy- 
dration 17) This estnbhshed that kanshone A has the 
same carboa framework and ‘.tn,,‘\Yh r5~t,~cvL~&iYii5ti-~ Z3 thCW2 Of 

nardosmone (3) Thus. the structure of kanihone A was 
estabhshed as 1 

Kafishc:,, E- W;F -‘-t J I,” tined ii9 r,eedles, [xjo + 1 _ c , ‘39% 
and It had the molecular formula C, SH,20, determined 
from tts molecular Ion peak at rn:: 266 1539 (m/z 
266 1519 calcd for CL5HZ204) and an analysis of Its 
13C NMR spectrum In the ‘H NMR specturm of kan- 
shone B, the signals due to four hydrogen5 at ci 2 72 (IH, 
dd, 5=186 and 20Hz), 291 (IH, dd, 5=186 and 70Hz), 
491(1H,ddd,J=93,70and20Hz)and?95(1H,d,J 
=9 3 Hz) and one secondary and two tertiary methyl 
groups at d 103 (3H, d, J =6 6 Hz), 1 11 and 140 (3H, 
each s) appeared essentially at the same posItIons as the 
C-8, C-7. C-6, C- 15. C- I4 and C-l 3 hydrogen5 of nardos- 
mone (3). suggesting that kanshone B IS a congener of 
nardosmone (3) Besides these signals. kanshone B ex- 
hlblted a ‘H NMR signal asslgned to an olefimc hy- 
drogen at 6 6 97 as a doublet (IH. J = 5 0 Hz,!, wtie 
nardosmone (3) displayed the correspondmg slgnal at 
7 03 as a double doublet (lH, J = 5 2 nnd 2 6 Hz) Fur- 
thermore, a carbmyl hydrogen signal at (i 4 34 (EL, WI) 
coupled with an olefimc hydrogen slgnal -ah also dls- 
cermble m kanshone B These observations. 111 conjunc- 
tlon wtth an IR spectral band at 3480 cm ’ ,md the fact 
that the molecular formula of kanchone B differs from 
that of nardoslnone (3) only by the presence of an extra 
oxygen atom, revealed that kanshone H hau a hydroxyl 
group at C-2 The ortentatlon of this hydroxyl group was 
deduced to be spatially close to the C-4 hqdro_wn from 
the dlstmct downfield shift (AS 0 3X ppm) of the C-4 
methme hydrogen signal at (5 2 33 (I H. ddq, J = I2 7, 4 5 
and 6.6 Hz) and the slgmficant upfield shift (A(5 5 5 ppm) 
of the C-4 carbon signal at h 27 5 (rl) as compared to 
those of nardosmone (3) [S 1 95 (1H. ddq, J = 12 8. 4 8 
and 64Hz) and 6330 (d)j The Cotton r!Ects m the CD 

spectrum of kanshone B have Identical signs to those of 
nardosmone (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 nardoamonc (3), which were not reported earher 

Kanshones A and B were prclrrnmardy examined for 
their possible bIologIca dctl\ltle\ and it was tound that 
kanshone B, at the dose of 0 01 I mg:ml in the culture 
medium, exerted a weak antlhepdtotoxlc actl\lty III the 
complement mediated cytotoxlcttj model system em- 
ploying prlmarq cultured mouse hepatoq tes [ 1 I] 

Iso/ot~on of !tan~howc A md B Dried rhizomes dnd roots 
(I 5 kg) of Niird~~Gz~hj-\ c hnremn u~mt2 extrdcteir b1Th Cii,Ci, 

(2 I x 3) to afford hrowm<h 011 (50 g). wluch was chromato- 

grdphed over Utica gel (0 5 hg) The column wdc eludled with 

n-hexane and n-he-<anemEiGAi mixiure\ of ~ncredamg pliarlty 

Rechromatogrdphy of the II ~heuane+EtOAc (7 3) elilate (5 g) 01 

the dhove column over silica gel (04 kg) using C,,H, EtOAc 

(I7 3) as an eluatmg solvent furmshcd kan\hone A (I) a~ ‘111 011 

(0 05 g) nnd kanshone B (2) ds colourless needles (0 04 g) 
Kun,honu A (I)_ coIourle\\ 011 [h];; I47 X (CHC! j, c 0 35), 

EIMS (direct Inlet) 70eV, m,‘: 234 [Ml’. 216 [M - H,Oj ‘. 201, 

162, 160. 134, 59, UV /.$~“‘nm 248 (1.5100). IR ,$$“cm~ ’ 
3450, 1665, 1612. 1460. 1380 1270. 1 I50 ‘H NMR (100 MHz, 

CDCI,) <i 1 02 (3H, d, J = 6 5 HZ. H-IS). 1 OX, I IX, I 25 (3H, 

each~,H-14,H-l2,H-13),22O(lH.~t~,H-4),162(1H dd .I ~71 

and 1 0 Hz, H-6), 6 16 (1H. dd, J : 100 dnd I 0 Hz H-8), 696 
(IH dd. .I = IOQ and 7 1 Hz. H-7), ?OO (1H dd I = d!) Hz, H- 

I 1. 13C NMR (25 MHz. CDCI,) 3 169 (y, C-15). 219 (q (‘-I?) 

244(y, C-13). 262 (2, C-3). 264 (t. C-l), 32 3 (y, C-141. 31 Zld. (‘- 

4)s 42 0 f.5. C-5), 54 4 !d_ C-6),75 9 !\. C-1 ! !_ ! 2 9 !d C--X!. ! 37 2 id, 

C-l). 141 6 (\. C-IO), 151 I IL/, C-7). 1879 (5. C-9) 

K~nshone B (2), colourless needles. mp 137 13X , Lx& 

+ 133 8 (CHCL,, 1-1~ LO!, CD !&W&x lOO52) r!n.. f ! 5880. L J1.b) 
LO]JJI +870,HRMSnr,‘z 266 1539~C,,H,,O,)tM]‘~20~ IO40 
(C,,H,,O,). 1930856 (C,,H,,O,). 191 IO66 (CILH,rOz), 
1660981 (C,,H,,Oz). 101 0970 (C,,H,,O). 1510714 

((‘<,HI1O,) 1480873 (C,,,H,LO) 3370955 (C‘,H, ,O). 1’40879 

(C,H,zO). I22 0718 (C,H,,O), I09 0638 ((‘7H,O) 107 085X 
(C-H,O). UV /;:$‘” nm 244 (i. 72101, IR $$‘:cm ’ 1480, 16X5. 
1612. 1455. 1235. 1025. ‘H NMR(500 W~z_CDCIj!~~ ! O?!?H. 
d. J = 6 6 Hz H-15! I ILI. I 13, 1 Xl (31-i. c~& \. F!-!A.. H-12, H- 

13). 1 70 (2H. WI. H-3). 2 33 (IH. ddq, J : I? 7. 3 5 ,tnd h 6 Hz, H- 

4),272(1H.dd .I = lXh,mdZO Hz, H-Y), 2Yl llH.&..I = IX6 

and 7 0 H7, H-X). 2 Y5 ( I H. d, J -: 9 3 HI, H-6). 4 36 ( I H. 171. H-2) 

491 (IH, ddd. J= 93, 70 and 2OIlr H-7). 6Y7 clH. d, J 
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C-3), 39 0 (s, C-5), 40 1 (t, C-8), 59 3 (d, C-6), 62 5 (d, C-2), 77 1 (d, 
C-T),. 45 1 (.c,_ C.-l!.),. 1334. !d.C.-I),. 1’421 (S,.C.-IO),. 197 1. (s,_C-9). 

Dehydratron of kanshone A wrth phosphorus oxychlorrde To a 

stlrrmg soln of kanshone A (1) (10 mg) m pyrldme (1 ml), POCI, 

(0 04 ml) was added and the reactIon was contmued for 30 mm at 

room temp The reaction was arrested by addition of Ice H,O 
and the nuxture extracted with n-hexane The n-hexane layer 

was washed with H,O, dried and chromatographed over slhca 

gel (10 g) Elutlon with C,H, afforded 5 as an od, [u]o -217 8” 

(CHCl,, c 0 12), EIMS (direct inlet) 70 eV, m/z 216 [Ml’, 201, 

173, 161, 160, 134, 119, 93, 79, 77. ‘HNMR (IOOMHz CDCl,) 

6 092 (3H, d, J = 64 Hz, H-15). 108 (3H, s, H-14), 154 (3H, s, 

H-13), 2 15 (lH, M, H-4), 3 15 (lH, dd, J = 66 and 10 Hz, H-6), 
4.90.(2H,.m,.H-I-2),.4 15 (.IH,.~.J = !na~ind!.r).STz,.H,8),4.70 

(.IEI,.~LL.S = !.O.O.~d4.5.Irz,.H-~),.4.88.(.lH~.~.1 = 4.O.HI.K1). 
Hydrogenation of nardormone followed by dehydration wth 

phosphorus oxychlorlde A soln of nardosmone (3) (50 mg) m 

MeOH (5 ml) was stirred at room temp m an atmosphere of H, 

and m the presence of Pd/CaCO, (1Omg) for 1 hr After usual 

work-up, It ylelded nardosmone dial (4) (50 mg), ([alo- 2” 

(CHCI,, c 0 50), the ‘H NMR spectrum (100 MHz, CDCI,) was 

Identical to that of the reported nardosmone dlol (4) [S]) 

Nardosmone dlol (4) (20 mg) was dehydrated m the same man- 

ner as described above to afford 5, [@lo-355 4” (CHCI,, c 0 44), 

whose mass and ‘H NMR spectra were superimposable on 
those of 5 prepared from kanshone A (1) 

13C NMR (25 MHz, CDCI,) oj nardosmone (3). 6 16 0 (q, C- 
~5!,.~O.(~.C.-1~,.~~(~.C.-‘r11),.258.(.t,.C-2an~C-~),.21i(~~_C- 
14), 33 0 (d, C-4), 39 9 (t, C-8), 39 9 (s, C-5), 59 6 (d, C-6), 77 9 (d, 

C-7), 85 0 (7, C-l l), 137 6 (d, C-l), 1400 (5, C-lo), 196.3 (s, c-9) 
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Abstract-Extractlon of the aerial parts of Paris aculeata afforded two new eudesmanolides, 1-eplerlvamn and l- 
eplalkhanol. 

- 

Previous stuches of two representatives of the Old World quency of the H-13 methyl doublet (6 1 24) collapsed the 
genus J+cr~ (Composltae, Lactuaceae) have furmshed dq of H-11 at 62.35 to a doublet Irradlatlon at the latter 
guaianolides such as lactucin, 8-deoxylactucm,Jaquilemn frequency m turn Identified a multlplet at 61 65 as that 
and glycosldes thereof [ 1,2]. We now report the Isolation due to H-7 Subsequent lrradlation at the frequency of H- 
from Plcrrs aculeata Vahl [syn Helmtnthla aculeata 7 located H-6 as a triplet at 64 07 and H-8~ and H8b as a 
(Vahl)DC], a plant of southern Italy and central Shly, of dq at 6. 1.90 and as a multlplet at 6 1 50, while further 
two new eudesmanohdes 1-eplerlvanin (1) and I-epl- irradiation at the frequencies of H-&x, B Identified the 
alkhanol (2). Scopoletin (3) was also found signals of H-9c(, b 

The structures asslgned to 1 and 2 are based on the 
‘H NMR spectra and extensive decouplmg experiments 
(Table 1) Thus m the case of 1, lrradlation at the fre- 

Irradlatlon at the frequency of H-6 collapsed a broad- 
ened doublet at 62 45 (H-5) to a broad smglet The 
broadening was shown to be due to allyhc couplmg to 


