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Abstract-Two new sesqmterpenes, cyperenyl acetate and cyperenal have been Isolated from Clrsrum dtpsacolepis. 
’ %Z NMR assignments of cyperene derivatives have been also mvesttgated 

INTRODUCTION RESULTS AND DISCUSSION 

In the course of our studies on the constituents of the The IR and NMR spectra suggested that compound 3 
root of Ctrsrum dtpsacolepzs (Maxim ) Matsum., we have had an acetate group In the ‘HNMR spectrum, the 
isolated two new and SIX known aliphatlc aldehydes as signals of three methyl groups were observed at 60.76 
minor components, and have already reported the struc- (3H, s), 0 80 (3H, d, J = 6 Hz) and 0.94 (3H, s), which were 
tures of these compounds Cl], 7-octenal, (2E)-2,8- similar to those of cyperene (1) [l] except for the absence 
nonadlenal, (2E)-2,9-decadlenal, (2E)-2,10-undecadienal, of a singlet at 6 1 62 (3H) Furthermore, 13C NMR spec- 
(2E, 4E)-2,4,10-undecatrlenal, and (2E,4E)-, (22,4Z)- and tra of compounds 1 and 3 agreed well except for the 
(2E, 4Z)-2,4,11-dodecatrlenal. The present investlgatlon signals of C-3, C-4 and C-5, whose chemical shift differ- 
of the constituents of C dlpsacolepts resulted m the ences were 1 3-6.7 ppm as shown m Table 1 Dlsappear- 
lsolatlon of two cyperene denvatlves, cyperenyl acetate ante of the methyl carbon signal (C-14) of cyperene at 
(3) and cyperenal (4) Telsselre et al [2] synthesized 6 14 2 and appearance of the methylene carbon sIgnal (C- 
cyperenyl acetate and cyperenal from cyperene (1) In 14) of compound 3 at 662.0 indicated that compound 3 
their study on the structure of norpatchoulenol. How- was cyperenyl acetate Moreover, hydrolysis of 3 with 
ever, no physical propertles of these compounds were 3 N NaOH-MeOH (1: 10) at room temp. for 1 hr affor- 
reported This paper deals with ’ % NMR assignments of ded cyperenol (2) [3]. Based on these results, the struc- 
cyperene derivatives ture of compound 3 IS established to be cyperenyl acetate, 
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Table I 13C NMR spectra of cyperene derlvatles 

Carbon Cyperene Cyperenol 

2 

3 
4 

5 

6 

7 

8 
9 

10 

II 

12 

13 
i.4. 

15 

16 

17 

65 7 66 0 

26 3 26 I 
423 37 9 

1277 1317 

142 2 1463 

27 6 27 b 

4x 7 4X 6 
17 4 23 6 

3x3 7iy ! 
35 3 24 I 
414 41 2 

2b I 26 1 
194 19 3 

!.4. z hfl. I 
!SO IL7 9 

Chemlcdl $hlfts (n. ppm) 

Cyperenyl a&ate 

A* 

Cyperendl Cyperenic dad 
** ~- A’ 

*A. Chemical shift dlffercnce from cyperene 

_ _.._ 

66 I 
260 
38 2. 

1264 

148 9 
216 

4x 5 

L7 b 
2x1 

254 

41 2 

26 0 

193 

6.LO 
IL7 9 

1710 

210 
__ .- 

whrch has been found for the first time as a natural 
product 

Furthermore, cyperene Isolated from C drpsucoleprs 
was reacted with selenmm dtoxtde (one equrvalent mol) 
m acetic anhydrrde-acetic acid (59 1) for five days at 
60’C under nitrogen atmosphere to afford cyperenyl 
acetate m 54% yteld, which was tdentrcal with natural 
cyperenyl acetate 

In the ‘H NMR spectrum ofcompound 4, three signals 
assrgned to methyl groups were also observed at 60 82 
(3H, s), 0 84 (3H, d. J = 6 Hz) and 1 02 (3H. s), whrch was 
stmtlar to those of cyperene and cyperenyl acetate 3 
Furthermore, a singlet (1H) at 69 84 and an IR absorp- 
tion band at 1670 cm ’ suggested the presence of a 
ConJugated aldehyde group m compound 4 Based on 
these results and other spectral data compound 4 was 
deduced to be cyperenal When cyperenol(2) was treated 
with pyrtd~mmm drchromate in methyienechiorrde under 

04 6X 7 3 0 684 '7 

-0 3 25 6 - 0 7 259 ~- 0 4 

-4. !. 319 --X4. 36 6 --- 5 7 

-13 1345 6X 1229 -- 4 X 

67 1766 344 1693 27 I 

0 2x _i 07 il 5 39 

-02 48 2 -05 4x3 0 4 

- 0.2. 17 I. -- 0 7 17 I. -0 7 

-02 27 9 -04 2X 0 -02 

0 I_ 16 1 OX 36 I ox 

-02 416 01 31 9 0 5 

-01 262 0 I 26 4 0 3 

-01 193 0 1 193 0 

47 x m z 1.74 n (77 1 I.59 0 

-0 I_ LX0 0 1x I 0 I 

____ 

nitrogen atmosphere at room temperature for eight hr, It 
afforded cyperenal (4) These results clearly mdtcate that 
compound 4 IS cyperenal, which haa also been found for 
the first time as a natural product 

’ 3C NMR of cyperene dermutlce\ 

Joseph-Nathan er al [4] had studted the ‘H and 
“CNMR spectra of cyperene using 2D techniques 
Based on their assignments of the 13C NMR spectrum of 
cyperene, those of cyperenyl acetate could be readtly 
made, since only small chemrcal shift changes were obser- 
ved at C-3, C-4 and C-5 as shown m Table I In order to 
confirm these assignments, the ’ ‘C NMR spectrum of 
cyperenol was measured, which supported the assrgn- 
ments of cyperenyl acetate These were also confirmed by 
INEPT experiments 

Un the other hand- remarkable chemtcai shift changes 

Jones’oxldatton 
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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+ 

REFERENCES 

Takano, S and Kawammami, S (1987) Phytochemutry 26, 

435 
Telsselre, P , Maupetlt, P , Corbler, B and Romlher, P. (1974) 

Recherches (RBD) 19, 36 

Nerah, S B and Chakravarti, K K (1967) Tetrahedron 
Letters, 2447 
Joseph-Nathan, P , Martinez E , Santdlan, R L , Wesener, J. 

R and Gunther, H (1984) Org Magn Reson 22, 308 

Phyto~hem~wy, Vol 27, No 4, pp 1199 1201, 1988 0031~9422/88 $300+000 
Prmted m Great Brltdm t> 1988 Pergamon Journals Ltd 

KANSHONES A AND B, SESQUITERPENOIDS OF NARDOSTACHYS 
CHINENSIS* 

ANJANA BAGCHI, YOSHITERU OSHIMA and HIROSHI HIKINot 

Pharmaceutical Institute, Tohoku University, Aoba-yama, Sendal, Japan 

(Recewed 10 July 1987) 

Key Word Index-Nardostachys chmensls, Valerlanaceae, sesqmterpenmd, kanshones A and B 

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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