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Abstract-Saussurea candtcans afforded three new highly oxygenated gualanohdes along wtth several known 
gualanohdes The structures were elucidated by high field ‘H NMR spectroscopic methods. 

INTRODUCTION 

The large genus Saussurea (Composltae, tribe Cynareae) 
with more than 300 species [l] has been investigated 
chemically for acetylenes [2] as well as for sesqulterpene 
lactones So far lactones are reported from nine species 
[3-l l] Gualanohdes related to cynaroplcrm are charac- 
teristlc of this genus Some other types of lactones are 
also reported from S. lappa [4] We have now examined 
S candrcans C. B Clarke Previous work on this plant led 
to the lsolatlon of acetylenes [Z] The results of the 
present mvestlgatlon will be dlscussed m this paper 

RESULTS AND DISCUSSION 

The aerial parts of S. can&cans gave arctlgenin and 
matalresmol [12], gualanohdes cynaroplcrm (1) [S], de- 
sacyl cynaroplcrm (2) [13], aguerm-B (3) [14], janerm (4) 
[14], 19-desoxychloroJanerm (5) [15], ChloroJanerm (6) 
[ 163, centaurepensm (7) [ 17, 181, repdlohde trio1 (8) [ 191 
as well as tetrol (9) and its 15-methoxy (10) and 15- 
acetoxy (11) derivatives. As the polarity of these lactones 
were slmifar and- comparatively high, their separation 
could be achieved by repeated prep TLC and HPLC. 
The structure of (9) was deduced from ‘H NMR spectral 
data (Table 1) which indicated that this compound only 
differed from repdlohde trio1 (8) m the nature of the ester 
moiety at C-8 positIon Methacrylate signals were re- 
placed by Its 3-hydroxy derivative, and subsequently the 
methyl signal was replaced by a broad singlet at 64.39 
integrated for two protons The chemical shifts of the 
other protons remained as such. A similar compound 
with a 4-hydroxy tlglate ester function at C-8 position 
was reported earlier from Centaurea imperlalis [20]. Its 

data were completely identical with (9) except an ester 
part. On acetylatlon it gave two tetra acetates (9a) and 
(9b) In the former case all the four hydroxyl groups 
acetylated and accordingly H-3, H-15, H-15’ and ester 
protons were shifted downfield. In (9b), 3-hydroxy- 
methacrylate ester moiety hydrolysed prior to acetyl- 
atlon and replaced by an acetate peak at 62 19. 

The ‘HNMR spectral data of (10) and (11) were very 
similar to that of (9) with additional peaks for a methoxy 
(6 3 45) and an acetoxy (6 2 18) functions respectively. The 
H- 15, H-l 5’ doublets were shifted slightly upfield at 6 3.98 
and 3.67 m former and shifted downfield at 65.03 and 
4.22 m the latter case Chemical shifts of the rest of the 
protons remam unchanged The structures of the known 
lactones were established by comparison with literature 
data or by rigorous spm decouplmg experiments 

EXPERIMENTAL 

The air-dried aerial parts (1 kg, supplied by M/s United 

Chenucals and Alhed Products, Calcutta, voucher deposited at 

KUEC, Hkrbarmm Xzupur, india) were extracted- with 

Et,O-petrol-MeOH (1 1 1) at room temp for 24 hr Evapor- 

atlon of the solvent at red pres gave a greemsh semi-solid mass 

which was dissolved m 200 ml MeOH and left overnight at 2” 

After filtration, the filtrate was coned and chromatographed 
over slhca gel and gave the followmg fractions Fraction 1 

(petrol), 2 (petrol-Et,O, 4 l), 3 (petrol-Et,O, 1 l), 4 (Et,O) and 
5 (Et,O-MeOH, 4 1) Fractions 1 and 3 gave neghglble amount 

hence were not mvestlgated further, while fraction 2 afforded 

50 mg of phytol, 15 mg of taraxasteryl acetate, 20 mg of lupeyl 

acetate and 25 mg of lupeol on TLC over petrol-Et,0 (9 1) 

Fraction 4 was yellowish sohd mass and separated on TLC 
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100 mg of a mixture of closely related halogenated gualanohdes 

which was further separated by HPLC (RP IL%. M&H-I&0; 
7 3, ca lO0 bar), gwmg 5X mg of chiorojanerm (6) (R, 4 yrnm ), 

12 mg of centaurepenam (7) (R, 5 4 mm)? IO mg d C9-desoxy- 

chlorojanerm (5) (R, 8 1 mm) and 15 mg of aguerm-B (3) (R, 

10 9 mm) Fraction 5 was a gummy mass and on TLC over 

(C,H,$H,CI,-Et,O. 1 1 3). ylelded 13 mg of matnlresmol (RI 
0 7), 30 mg of cynaroplcrm (1) (R, 0 65), 7 mg of d methoxy 
lactone (10) (R, 0 53). j mg of lanerm (4) (R, 0 45). 5 mg of 

desacylcynaroplcrm (2) (R, 042). 7 mg of repdlohde trlol(8) (R, 
040), 5 mg of an acetate (11) (R, 0 3X) and 10 mg of .I trtrol (9) 

(R, 0 25) 
1 s-kdd,VO- 1 s-hl'h'irok) ( h/~~iW!~VUWl (9) ~~~kdf3 Wild 

IR v~~f’~ cm-’ 3400 hr (OH), 1770 ()+ctone). 1715 (C 

=CCO,R). MS (rel mt) 349 118 [M-CH,OH] ’ (I 5) (talc 
for C,,H,,O, 349 128), 247 1349%RCOOH]+ (4). 229 1247 

-H,O]+ (5), 201 1229%CO]’ (4,. X5 [C,H,O,]+ (28). X4 

[C,H,O*] + (80), 66 [84-H,O] + (100) On heating hlth pM..t’- 

dmlethylammo pyrldme and acetIc anhydride at 70 for I hr a 

subsequent scparatlon on TLC g,l\e tetrancctatec (9a) and (9b), 

[%I;;” =20 33 (CHCI,, c 0 60) 

15-DrvcItloro- 1 5-merhox) c/~/or ~~,unerw~ (IO) Colourles\ gum. 
IR,z:?crn~ ’ 3520 (OH), 1780 (;‘-ldctone). 1720 (C=CCO,R) 

MS (rel mt ) 349 129 [.M-CH>OMe]’ (16) (cdlc for 

C,*H,,O, 349 129), 247 L349--RCOOH]+ (16), 229 [247 

-H,O]+ (14), 201 [229--CO]’ (12). X5 [RCO]’ (1001, 57 [X5 

-CO] + (40). Lx]? = 25 0 (CHCI,, i’ 0 85) 
t5-DacchYP I 5-or erol!,rhlorr,!N,lrrIn (11) colnllrle\\ gum,~ 

IR ,,CHc’ nlax 1 cm ’ 3500m3600 hr (OH). 17X0 (;-lactone). I740 

(OAcJ. 1720 (C-CC02R), MS (rel ml) 349 129 [M 
-CHzOAc]‘(4) (cdlc for C,,H,,O-. 349 1291, 247 1349 

-RCOOH]‘(12), 229 1247 -H20]+ (14) 201 [219-CO]+ 

(12~,85[RC0]+(100).57L85-C0]+(54) [XI;,“ -I3O(CHCI,, 
cO43) 
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Table 1 ‘H NMR data of compounds 9-11 (400 Mz, CDCI,, TMS as mt 

standard) 

H 9 9a* 9bt lO$ 115 

1 3 37 ddd 3 34 ddd 
2u 171 M 160 m 
28 2 43 ddd 2 51 ddd 
3 4.18 t 5 50 dd 
5 2 32 dd 205 m 
6 458 dd 449 dd 
7 3 17 dddd 3 19 did 
8 5.13 ddd 5 ! 7 ddd 
9c( 2.36 dd 243 dd 

9B 279 dd 251 dd 
13 622d 626d 
13 568 d 5 66 d 
14 5 18 s(br) 5 18 s(br) 
14 4 98 s (hr) 4 90 s(br) 
15 403 d(br) 498 d 
15 3 97 d(br) 475 d 
OCOR 6 33 s(br) 6 45 s (br) 

597 q 6 10 s(br) 
4 39 s(br) 4 84 s(br) 

3.33 ddd 
160 m 
2 51 ddd 
549 dd 
206 m 
4.45 dd 
3 10 ddd 
5 02 ddd 
243 dd 
251 dd 
625 d 
565 d 
5 13 s(br) 
4 92 s (br) 
497 d 
4.74 d 

3.43 ddd 3 50 ddd 
1 64 ddd 166 ddd 
2 45 ddd 2 50 ddd 
415dd 3.84 dbr 
2 34 dd 2.35 dd 
460dd 483 dd 
3 16 ddd 3 18 ddd 
5 16 ddd 5 18 ddd 
238 dd 244dd 
2 76 dd 275 dd 

622 d 622d 
565 d 564 d 
5 18 s(br) 5 17 s(br) 
4 90 s (br) 4 86 s (br) 
3.98 d 503d 
367 d 422d 
6 34 s (br) 6.34 s (br) 
5.97 q 5.96 s (br) 
4.40 s (br) 440 s(br) 

*OA~2.06s,209s,212s,213s,~OAc.2.06s,2.09s,2.12s,219s,fOMe345 

s;§OAc 218s 
J[Hz] 1,2a=8, 1,28=105, 1,5=8, 2~(,2fl=145, 2a,3-15, 2/?,3=65, 5,6=11, 

7,8=7; 7,13=35, 7,13’=3, 8,9a-2, 8,98=5, 9a,9fi=145, 15,15’=12, compound 

I@ 15,15’=10, OCOR 3’,4’=1 5 
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