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Abstract-The aerial parts of Xanthim orientale atforded an isomer of xanthanol. 

From the genus Xanthium several xanthanolides were 
isolated [l-l 1 ], which seem to be characteristic for this 
genus, though this type of sesquiterpene lactone has been 
reported from other genera too. We now have re- 
investigated the aerial parts of Xanthium orientale from 
which the presence of xanthine was reported [7]. Again, 
only xanthanolides were isolated, the ketones 1 [3] and 2 
[2] and the hydroxy acetate 5, which was not identical 
with xanthanol(3) [l]. The ‘H NMR data of 3 and of the 
corresponding diacetate4 were nearly identical with those 
of the new lactone and the diacetate (Table l), but there 
were small characteristic differences in the couplings of H- 
2 and H-3. Also some of the chemical shifts were slightly 
different. By spin decoupling, all signals could be assigned. 
As the couplings of the ring protons were identical with 
those of 3 and 4, the only possible difference was in the 
stereochemistry at C-2 or C-4, respectively. The observed 
shift differences of H-5, however, would favour epimers at 
C-2. Different stereochemistry at C-10 was unlikely as the 
couplings of H-10 and the chemical shit? of H-14 were 
nearly identical in 4 and 6. Also a C-8 epimer was not 
possible, as these epimers characteristically differ in the 
‘H NMR spectra [12]. Therefore the new lactone most 
probably is 2-e.pixanthanol (5). Unfortunately, the 
configuration at C-2 is not known for xanthanol and 
related lactones, which, however, all seem to have the 
stereochemistry of xanthanol at C-2, if .I,,, is conclusive. 
These results again show that the chemistry of the genus 
Xanthium is very uniform. This genus is placed in the 

Heliantheae, subtribe Ambrosiinae, a very distinctive 
group [13], mainly characterized by pseudoguaianolides; 

Table 1. ‘H NMR spectral data of compounds 4, 5 and 6 
(400 MHz, CDCI,, TMS as internal standard) 

4 5 6 

H=2 
H-3 
H-3’ 
H-4 

H-5 
H-6a 
H-68 
H-7 

H-8 
H-9a 
H-9/J 
H-10 

H-13 
H-13’ 
H-14 
H-15 

OAc 

5.22 dd 
2.10 m 
1.72 m 
4.85 ddq 

5.87 br dd 
2.53 ddd 
2.10 m 
2.52 m 

4.38 ddd 
1.72 m 
2.33 ddd 
2.79 ddq 

6.17 d 
5.45 d 
1.11 d 
1.25 d 

2.06 s 
2.04 s 

5.41 dd 
1.85 ddd 
1.59 ddd 
3.75 ddq 

5.96 br dd 
2.57 ddd 
2.14 ddd 
2.48 dddd 

4.52 ddd 
1.76 ddd 
2.35 ddd 
2.82 ddq 

6.20 d 
5.48 d 
1.18 d 
1.23 d 

2.12 S 

5.19 dd 
1.88 ddd 
1.75 m 
4.91 ddq 

5.93 br dd 
2.53 ddd 
2.13 ddd 
2.44 dddd 

4.28 ddd 
1.79 m 
2.31 ddd 
2.79 ddq 

6.17 d 
5.44 d 
1.10 d 
1.26 d 

2.04 s 
2.03 s 

*Part 365 in the series “Naturally Occurring Terpene J (Hz): 2,3 = 3; 2,3’ = 10.5; 3,3’ = 13.5; 3,4 = 10; 3’,4 = 3; 
Derivatives”. For Part 364 see Dominguex, X. A., France, R., 4,15 = 6.5; 5,6a = 9.5; 5,68 = 3; 697 = 2; 6/?,7 = 10; 7,8 = 10; 
Cano, G., Bapuji, M. and Bohlmann, F. (1981) Phytochemistry 20, 7,13 = 3; 8,9a = 12; 8,9/J = 3; 9a,98 = 12.5; 
2297. 9qlO = 9BlO = 3.5; 1414 = 7; (compound 4: 2,3 = 2,3’ = 7). 
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nevertheless, xanthanolides are present in Zva species 
[14,15] also placed in this subtribe. 

EXPERIMFNTAL 

The fresh aerial parts (120g) (Botanical Garden Berlin- 
Dahlem) were extrd with Et,O-petrol, 1:2, and the resulting 
extract was sepd by CC (Si gel). The fractions obtained with Et,0 
were further sepd by TLC (Si gel, Et,O-petrol, 3:1, x2) 
affording 5 mg 1,lOmg 2 and 2mg 5. 

2-Epixanthunol (S). Colourless gum, MS m/z (rel. int.): 248.140 
(M - AcOH, 5) (C,sH,,O,), 230 (248-HzO, 7), 204 
(248 - C,H,O, lOO), 189 (204 - Me, 33), 176 (204 - CO, 43); 
CI (isobutane): 309 (M + 1, 72), 249 (309 - AcOH, lOO), 234 
(249 - Me, 87), 205 (249 - CzHzO, 86). 

To 2mg S in 1 ml CHCl, were added 5 mg 4- 
pyrrolidinopyridine [16] and 0.1 ml AczO. Usual work-up after 
12 hr and TLC (EtzO-petrol, 1: 1) afforded 1.5 mg 6, colourless 
gum,IRvzcm- ’ : 1785 (y-lactone), 1750,125O (OAc); MS m/z 
(rel. int.): 308 (M - ketene, 2), 293 (308 -Me, 22), 290.152 
(M - AcOH, 18) (C1,Hz204), 248 (290 - C,H,O, 42), 230 
(290 - AcOH, 51), 215 (230 - Me, 14), 175 (100). 

LalL- 
589 578 546 436mn 

= = 
-43 -44 -50 -81 

(c 0.07, CHCl,). 
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3 R = H 5 R = H(2-rpi) 
4 R = AC 6 R = Ac(2-epi) 

RFEJiRWCES 

Winters, T. E., Geissman, T. A. and Safir, D. (1969) J. Org. 
Chem. 34,153. 
Geissman, T. A., Deuel, P., Bonde, E. K. and Addicott, F. A. 
(1954) J. Am. Chem. Sot. 76,685. 
McMillan, C., Chavez, P. I., Plettman, S. G. and Mabry, T. J. 
(1975) Biochem. Syst. Ecol. 181. 
Vernon, G. and Chan, W. (1975) Phyrochemistry 15, 583. 
Gilberto, D. and de Assis Brasil e Silva, A. (1976) Trits. Farm. 
96. 
Sheljuto, V. L., Glyzin, V. I. and Boubon, N. T. (1972) Khim. 
Prir. Soedin. 8, 118. 
Dominguez, X. A., Perez, F. M. and Leyter, L. (1971) 
Phytochembtry 10,2828. 
Kbafagy, S. M. and Metwally, A. (1970) Planta Med. 18,318. 
Deuel, P. and Geissman, T. A. (1957) .I. Am. Chem Sot. 79, 
3778. 
Salo, D. P., Pashchenko, M. M., Pivnenko, G. P. and 
Matvienko, I. N. (1973) Farm. Zh. (Kiev) 68. 
Babakhodzhaev, A., Kasymov, Sh. Z. and Sidyakin, G. P. 
(1977) Khim. Prir. Soedin. 9, 559. 
Bohlmann, F., Mahanta, P. K., Jakupovic, J., Rastogi, R. C. 
and Natu, A. A. (1978) Phytochemistry 17, 1165. 
Stuessy, T. F. (1977) The Biology and Chemiztry of the 
Compositae (Heywood, V. H., Harborne, J. B. and Turner, B. 
L., eds.) p. 655. Academic Press, London. 
Herz, W., Chikamatsu, H., Viswanathan, N. and 
Sudarsanam, V. (1967) J. Org. Chem. 32, 682. 
Yoshioka, H., Higo, A. and Mabry, T. J. (1971) 
Phytochembtry 10,401. 
H&e, G. and Steglich, W. (1972) Synthesis 615. 


