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Abstract-Seven guaianolides were isolated from Suussurea involucruta, four of them new. Their structures were 
elucidated by spectroscopic methods, some chemical transformations and X-ray diffraction. 

INTRODUCTION 

Saussurea inoolucrata (Kar. et Kir.) Sch.-Bip., a rare 
Chinese medicinal herb grown in Xinjiang province of 
China, has been used for the cure of rheumatic arthritis 
and gynopathy [l]. We previously reported sesquiterpen- 
oids and flavonoids [2-51 from S. inuolucrata, while 
Bohlmann and Wang [6,7] reported sesquiterpenoids. 
Here, we discuss the isolation and identification of some 
guaianolides. Two of these, (1 and 2) are already known 
and 3 was previously obtained from Centaurea canarien- 
sis [S], but this is the first report from S. inuolucrata [S]. 
The proof of structure 3 has been supplemented by 
‘H NMR evidence in this paper. The other four com- 
pounds (4-7) are new guaianolides. 

RESULTS AND DISCUSSION 

The less polar lactone constituents of S. inoolucrata 
were identified as dehydrocostuslactone (1) and dihydro- 
dehydrocostuslactone (2) [2, 3, 63. The more polar lac- 
tones (>7) were 8r-hydroxy, lljH-I 1,13-dihydrodehy- 
drocostuslactone; 1 lflH- 11,13-dihydrodehydrocostuslac- 
tone 8-0-/?-D-glucoside; 3a,8cc-dihydroxy, 11 BH- 11, I3-di- 
hydrodehydrocostuslactone; 3a-hydroxy, 1 lflH-I 1,13-di- 
hydrodehydrocostuslactone 8-O-B-D-glucoside and in- 
volucratin, respectively. The configurations and stereo 
chemistries of the five compounds were inferred from 
their IR, UV, NMR and mass spectra and by chemical 
transformations. The structure of 6 was confirmed by 
X-ray diffraction. 

Compound 4 [S] was colourless needles, mp 219-221’, 
C,,H,,O,, FDMS m/z: 410 [M]’ 13CNMR (after de- 
ducting aglycone signals: S 103.8, 77.1, 76.7, 73.9, 70.1, 
61.2) showed that there was one glucose in this com- 
pound. Enzymatic hydrolysis afforded the aglycone 
which was identified as a guaianolide with a hydroxyl 
group on the basis of its IR, UV and ‘H NMR spectra. To 
determine the position of the hydroxyl, the aglycone was 
oxidized to the corresponding ketone. By comparison of 
the spectra of the aglycone with those of the ketone, the 
hydroxyl group was located at C-8. The IR, ‘HNMR 
spectra and mp of the aglycone were quite similar to that 
of a compound, which had been obtained previously from 
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sabexpinnatin [9]. Therefore, compound 4 should be the 
glucoside of 3. By comparing the 13C NMR spectrum of 3 
with that of 4, the C-8 signal of 4 was shifted downfield to 
682.9 from 75.1, while the C-7 and C-9 signals were 
shifted upfield to 53.3 and 43.9 from 55.4 and 47.0, 
respectively. The glucose moiety was linked to the C-8 
hydroxyl group of aglycone 3 and the anomeric proton 
signal of the glucose portion of 4 at 64.32 (d, J,,, = 6.5 Hz) 
showed that the glucosidic bond of 4 had the p-configur- 
ation. 

Compound 5 was colourless needles, mp 157-158”, 
C,5H200+ Its IR spectrum had bands at 3465, 3409 
(OH), 1756 (a$-unsaturated y-lactone ring), 1637 (double 
bonds) cm‘- I; and the mass spectrum had ions at m/z: 264 
[Ml’, 246 [M-H,O]+ and 228 [M-2H,O]‘. The 
‘H NMR spectrum exhibited a doublet methyl signal at 
6 1.32, two pairs of exomethylene proton signals at 5.30, 
5.22 (each s). 4.96, 4.82 (each hr, s), and three protons on 
oxygenated carbons at fi4.61, 3.85 and 3.63. The mass 
spectrum of 5a (acetylated derivative of 5) had an ion at 
m/z 348 [M]’ which confirmed the presence of two 
hydroxyl groups in 5 and therefore compound 5 was a 
guaianolide with two hydroxyl groups. By comparison of 
the ‘H NMR spectrum of 5a with that of 5, H-3 of 5a was 
shifted downfield to 65.60 from 4.61, and H-8 was shifted 
downfield to 4.95 from 3.63. There was no significant 
difference between the remaining proton signals of the 
two compounds, so the two hydroxyl groups could be 
located at C-3 and C-8. Compound 6, mp 244-245”, 
C,,H,,O,, FABMS miz: 427 [M +H]+, upon acid hy- 
drolysis afforded glucose while enzymatic hydrolysis af- 
forded the aglycone. The aglycone was identified as com- 
pound 5 on the basis of its IR, ‘HNMR, ‘%NMR and 
mass spectra. Therefore, compound 6 was the glucoside of 
5. The glucose moiety was found to be attached not to the 
oxygen function on C-3. but to that on C-8. By comparing 
the 13C NMR spectrum of 5 with that of 6, C-8 of 6 was 
shifted downfield to 683.0 from 73.7, while the C-7 and C- 
9 were shifted upfield to 53.5 and 44.7 from 55.66 and 
48.37, respectively. The structure was similar to that 
of 11/1H- 11,13-dihydrodesacylcynaropicrin 8-fl-D-gluco- 
side [lo]. but the H-3 signal showed that the hydroxyl 
groups had different configurations. This conclusion was 
verified by X-ray diffraction of 6 (Fig. 1). 

Compound 7 is a novel sesquiterpene lactone alkaloid 
composed of dehydrocostus lactone and proline, the C-13 
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“CNMR (20.13 MHz, DMSO): 6 178.8 (C-12), 155.04 (C-4), The structure was solved by direct methods, using MULTAN- 

144.8 (C-lo), 114.14(C-15), 110.7(C-14) 103.6(Glc C-4), 83,O(C- 82 and Fourier techniques, refined by full-matrix least-squares. 

8), 79.6 (C-6), 76.9 (C-3), 76.4 (Glc C-3), 73.6 (Glc C-5), 72.3 (Glc Nonhydrogen atoms were anisotropic. A difference Fourier 

C-2), 70.0 (Glc C-4), 61.1 (Glc C-6), 53.5 (C-7), 49.9 (C-5), 44.7 (C- synthesis upon convergence permitted location of 30 hydrogen 

9), 43.1 (C-l), 40.1 (C-2), 39.1 (C-l l), 16.06 (C-13). After hydrolysis atoms. In subsequent cycles of refinement the H atoms were 

of 6 by cellulase 5 was obtained and hydrolysis with dilute assigned fixed isotropic thermal parameter. In the final cycle of 

H,SO, gave a Glc residue. Acetylation of 6 yielded crystals, refinement R = 0.03 1. R, = 0.032 and the largest residual electron 

EIMS: 636 [Ml+, 594, 331, 271, 169, 109. density was 0.22 eA-.3. 
Inuolucratin (7). Colourless needles, mp > 300”. Drangendorff 

reagent test: positive and Mayer reagent test: positive. IR 

vzt; cm-i: 3403,3000,2951, 1761, 1634, 1456, 1402, 1374, 1323, 

1213, 1171, 1013. EIMS m/z: 345 [Ml’, 300 (lOO%), 230, 201, 

172,150,125,105,91,70,53. The constitution ofsome intense ion 

peaks in HRMS: C,,H,,NO, (Found 300.1958, required 
300.1963), Ci5Hi802 (Found 230.1298, required 230.1306) 

C,H,N (Found 70.0657, required 70.0656) ‘H NMR (400 MHz, 
DMSO): 6 5.02 and 4.97 (2H, each hr s, H-15, IS’), 4.89 and 4.83 

(2H, each br s, H-14,14’), 3.92 (1 H, t, H-6), 3.2-3.4 (2H), 3.06 (2H, 

m),2.89(2H,m),2.77(1H,t),2.59(1H,m),2.53(1H,d),2.45(2H,6), 

2.38(2H,m),2.02(3H, m), l.gO(lH,m), 1.80(3H,m), 1.23 (lH,m), 

“C NMR (20.13 MHz, DMSO): 6 177.1 (C-12), 173.8 (proline 

COOH), 152.4(C-4) 150.4(C-lo), 111.1 (C-15), 107.9(C-14),84.7 

C-6), 66.7 (pro. Ca), 53.2 (C-13), 51.6 (C-5), 46.3 (C-l), 45.3 (C-7), 
44.0 (pro. C 6) 40.6 (C-l l), 36.6 (C-9), 32.1 (C-2), 31.4 (pro. C/3), 

29.5 (C-3), 28.6 (C-8), 23.5 (pro. Cy). 
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