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AN ISOPIMARANE DITERPENE FROM 
EUPHORBIA EBRACTEOLA TA HAYATA 

From thc cthanolic extract of the roots of Eirp/iorhiri cshrrrc~tcdf/lu Hayata h i r  compounds 
were isolated. They are 24-methylenecycloartanone~ tirucallol. proccstcrol and B new iso- 
pimaranc diterpene. namcly yuexiandajisu C. The structure of yuexiandajisu C was elucidated 
by spcctrsl analysis. The bioassay in i i t ro  showed yuexiandajisu C cxhibitcd immunomodu- 
la~ory activity. 

k ~ r i i - o i . c / s :  E U / J / l O , h i t /  ehrtrctachiu Hayata: Euphorbiaceac: Isopiinarane diterpene: 
Y uesianclaiisu C 

INTRODUCTION 

Our continuous study on thc roots of the plant Eupkorhitr c~bructcolcitri 
Hayata. one of thc original sources of traditional Chinese medicine “Latig 
l h ”  [I 31. resulted in the isolation of four compounds from the chloroform 
fraction of the ethanolic extracts. They haw been elucidated as 24-methyl- 
cncycloartanone [4], tirucallol IS], procesterol [6] and a new isopimarane 
diterpene named yucxiandajisu C which showed activity in ritro inhibiting 
proliferation of lymphocytc R. This paper reports the isolation and struc- 
turd determination of yuexiandajisu C .  

.. .- 

* C‘orrcsponding author. Tel.: 86-21-6431 1833. Fax: 86-21-64370269. 
E-moil: gwqin:ar seI.ver.shcnc.ac.cn. 
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2% 2.-H. XI,' (I; a/ .  

RESULTS AND DISCUSSION 

Yuexiandajisu C was assigned the molecular formula CZOH2803 (HRMS, 
[Mt] =m'z 316.2055, calcd: 316.2038). The IR absorption at  3400, 
1720, 1670 and 1640cmp' suggested the presencc of hydroxyl and car- 
bony1 groups and double bond. The IJV maximum absorption at  267nm 
(log E 3.82) indicated the conjugation relationship between carbonyl group 
and double bond. In the I3CNMR and DEPT spectra of yuexiandajisu C, 
20 carbon signals were observed, including one carbonyl, six olefinic car- 
bons (one methylene, three methine and two quaternary, of which one is 
oxygenated quaternary carbon). While the signals were assigned as four 
methyl, four methylene. six methine and six quaternary carbons. Six olefinic 
carbons revealed the existence of three double bonds (one mono-substituted 
and two tri-substituted). 

The molecular formula of the compound required seven degrees of unsat- 
uration. With all the functionalities (two hydroxyl functions, one carbonyt 
group and three double bonds), the three remaining sites of unsaturation 
were ascribed to tricyclic system. Considering the presence of a vinyl group 
attached to a quaternary carbon (6 5.17, lH, dd, J =  10.9, 1 l.0Hz; 5.08, IH, 
dd. J =  17.6, 1.0Hz; 5.83. lH, dd, J =  17.6, 10.9Hz; S 114.01 t: 145.61 d) 
together with the "CNMR data, the compound was suggestcd to have an 
isopimarane skeleton [7]. The proton and carbon signals were assigned from 
the 'H-'H COSY, i3C-'H COSY and COLOC spectra and the "CNMR 
data were shown in Table I. 

The a,,&unsaturated carbonyl group as part of ring A and a hydroxyl 
group at C-2 were determined from "C-'H COSY and COLOC spectra. The 
Fact that two singlet methyls at (5 1.16 and 1.21 correlatcd with two methyl 
carbons at 0 22.46 and 25.80 in thei3C-'H COSY as well as these methyl pro- 
tons also correlated with a quaternary carbon at S 43.42, a methine carbon at 

TABLF 1 ''C NMK data of yuexiandajisu c' (CUCI?) 

No. C' 1Vo. C 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

124.04(d) 
143.57(s) 
200.64(s) 
43.42(s) 
48.27(d) 
?2.75(t) 

12 1.69(d) 

42.61(d) 
36.00(s) 

134.79(5) 

I 1  
12 
13 
14 
15 
16 
17 
18* 
19* 
20 

37. X3( t) 
25.8Y(t) 
41.75(s) 
72.49(d) 

145.61(d) 
114.01(1) 
23.01 (4) 
22.46(q) 
25.80(q) 
15.72(q) 

'lnterchangrable assignment>. 
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+ 48.37 and ;I carbonyl curbon at b 200.64 in the COLOC' spectrum indicating 
the assignment of C-18. 19. 4. 5 and 3. In addition. the COLOC' corrc1;1~1o11 
hctwccn c;ii-boiiyl carbon a t  C-3 and olefinic proton a t  h 6.21. and the latter 
proton a t  A 6.2 I and an oxygenated quatci-iiary carbon a t  h 143.57 revealed ;I 

double bond between C- 1 and C - 2  with hydroxyl group a t  C-2. Furtlicrmorc. 
thc correlation for C-1 at  6 124.04 arid 20-H at (i 1.08 w a s  ohsei-ved i n  
COLOC spectrum, confirming the ring A assignment. The correlation 
between C-5 ( C  48.27) and a proton ( h  2.05), one of Cc,-2H (3.05, 1.90). w a s  
also observed i n  the COLOC spectrum. The 'H-IH COSY spectrum showed 
the cross peaks of  two H-6 signals and an olefinic proton. H-7 ( (5  5.52). This 
ind icatcd that anothei- tri-substituted double bond \&;I< a s  part ol 'B I-iny ( ( - -7  
a i d  C-ti). Thtis. the structure moiety from (.-I t o  ( . - I 0  \\;IS detei-mined. 

The spectral evidence proved tha t  a vinyl group connected with C.- I ? .  ;I 

quaternary carbon in the skeleton. In the COLOC' spectrum ;I xeric> of 
correlations for H-16 ( (5  5.08, 5.17)/C-13 ( b  41.75). H-I7  ( h  0.92) C-15 
( r  145.61). H-17 (is 0.92)K-14 (n 72.49) and H - I  I ( n  i .81,  ?.sx):c'-x ( 8  
134.79) wcrc o h s e n d .  Besides. 11-14 shou.ed a s  II broad singlet signal i n  
the ' H  N M R  cpcctrum. The 'H- 'H COSY e\;perimcnt re1.t ';I I -  LC 1 'I \ 4 ' ~ i 1  k COI.- 

relalion bctwccn H- 14 (;4 3.69) and  methylcnc gi-oup H- I 3  ( h  1 .9 1 . I .66). 
\\hie11 w a s  ; I  typical l,?-position correlation. I t  i <  ohvious that another 
hydroxyl group w a s  situatcd on C-I4 of(' ring. 

The relative and absolute configurations o r  yucxiand:i.jisu < '  were dclcr- 
mined by the NOESY experiment and CL) spectroscopy. respcctivcly. In thc 
NOESY spectrum. the correlation between H-14 (6 3.69) and H-I7 (i, 0.93). 
H-I7 ( h  0.93) and H-1 I ( h  1.66), H-l  1 ( P  1.66) and H-20 ( h  1.08) indicated 

same side o f  the structure. whilc the h y d r o x y l  g r o ~ i p  a t  C-14 and thc v i i i > I  

group at  C-I3 ~verc  seated on the other side. The chirality of C-ID w;is dctcr- 
mined a s  "S" according to a positive Cotton effect at  328 in the CD spec- 
tt-tiiii [ X I .  Thus the structure of yuexiandajisu C w a s  detei-mined as sho\4m i n  
Fig. 1 . Preliminary ii7 v i /m bioassay showed Fuexianda.jisu C exhibited inlii- 
bition for proliferation of lymphocyte B. 

IhLit H-14 i111d IWO ~llethyl ~ I - O U ~ ~ S  at  C-13 211id <'-I0 were seated O N  thc 
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260 Z.-H. XU er nl. 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Melting points were determined on a Kofler micromelting point apparatus 
and are uncorrected. Optical rotations were measured with a JASCO DIP- 
181 polarimeter. The IR spectra were run on a Perkin-Elmer 599B spec- 
trometer and UV spectra obtained on a Shiinitzu UV-250 spectrometer. 
'H and 13C NMR were recorded on Bruker AM-300 and 400 instrument in 
CDC13. MS were performed with a Finnigan MAT-71 1 instrument. 

Plant Material 

The roots of Euphorbiu ebructeolntn Hayata were collected in Anhui Prov- 
ince in June, 1994 and identified by Mr. Xu Lei. A voucher specimen (No. 
19940601) was deposited in the Herbarium of Shanghai Institute of Materia 
Medica, Chinese Academy of Sciences. 

Extraction and Isolation 

The air-dried ground plant materials ( 5  kg) were extracted with hot EtOH 
and the extracts after concentration were subsequently partitioned against 
petrol and CHCl?. The CHCl3 extract (228 g) was found to exhibit activity 
against cultured P-388 cells. A portion of the extract (220 g) was subjected to 
repeated column chromatography over silica gel, using petroleum-ether 
mixtures of increasing polarity as eluent. 24-Methylenecycloartan-3-one 
(17mg) was obtained in petroleum-ether (9:  1) elution. Yuexiandajisu C 
(20 mg), tirucallol (32 mg) and procesterol (7 mg) were obtained from frac- 
tions eluted by petroleum-ether (4 : 1). 

Yuexiandajisu C. Brown oil [a]'," - 8.63(c 0.67, EtOH), IR vzg cm-': 
3400, 1720, 1670, 1640, 760; 'HNMR 

(3H, s, H-19*), 1.90 (lH, m, H-5), 1.81, 2.58 (2H, d , J =  13.9Hz, H-l l ) ,  1.91, 
1.66 (2H, td, J =  13.6.2.7 Hz, H-12), 2.05, 1.90 (2H, m, H-6). 2.35 ( IH ,  dd, 
br, H-9), 3.69 (lH, s, br, H-14), 5.08 (111, dd, J =  17.6, l.OHz, H-16). 5.17 

( lH,  dd, J =  17.6, 10.9Hz, H-lS), 6.21 (IH, s, H-I); "CNMR (CDC13): see 
Table I .  HRMS mjz: 316.2055 (M+). calcd: 316.2038. El-MS: 55, 83, 124, 
131, 152 (base), 185. 255, 283, 298, 316. *Interchangeable. 

UVv::" nm (log) : 267 (3.82); 
(CDC13): 0.92 (3H, S, H-17), 1.08 (3H, S, H-20), 1.16 (3H, S, H-18*), 1.21 

(IH, dd, J =  10.9, 1.0H2, H-16), 5.52 (1H. dd, J=S.5,2.1Hz, H-7), 5.83 
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