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The genus Doronicum (tribe Senecioneae) has been 
investigated before. In addition to benzofurans [l-3] 
and thymol derivatives [l, 21, a few other types of 
natural products were isolated, the widespread pen- 
taynene 1 [l-3], an unusual sesquiterpene [3] and 
from one species a pyrrolizidine alkaloid [4]. The roots 
of D. hungaricum Reichb. (= D. longifoolium Griseb. 
et Schenk.) also contain 1, the benzofurans 3 and 4, as 
well as the thymol derivatives S-8, all being angeli- 
cates not isolated before. 

The structures clearly follow from the mass spectra 
and especially from the ‘H NMR data (see Table 1). 
The relative position of the different ester groups in 

.5-S, however, can only be assigned by comparison of 
the observed chemical shifts with those of correspond- 
ing esters [l-3]. The aerial parts also contain 6-8 and 
dehydro-ent-kaurenic acid (2). These results again 
confirm that thymol and benzofurans, especially of 
type 4, are characteristic of this genus. 

Table 1. ‘H NMR data of S-8 (270 MHz, CDCI,, TMS as 
internal standard) 

5 6 7 8 

2-H 6.94 s(br) 7.13 s(br) 7.13 s(br) 7.13 s(br) 
5-H 7.38 d 7.51 d 7.51 d 7.51 d 
6-H 7.07 d(br) 7.25 d(br) 7.24 d(br) 7.24 d(br) 
7-H 2.37 s(br) 5.12 s(br) 5.12 s(br) 5.12 s(br) 
9-H 4.54 d 4.54 d 4.54 d 4.54 d 
9’-H 4.20 d 4.20 d 4.20 d 4.20d 
10-H 3.03 d 3.05 d 3.06 d 3.06 d 
lo’-H 2.83 d 2.84 d 2.84 d 2.84 d 
OAc 2.03 s 2.01 s 2.01 s 2.01 s 
OAng 6.30 qq 6.33 qq 6.33 qq 6.33 qq 

2.09 dq 2.09 dq 2.09 dq 2.09 dq 
OCOR 2.07 s(br) 2.07 s(br) 2.07 s(br) 2.07 s(br) 

- 2.61 qq 2.43 tq 2.26 d(br) 
- 1.20 d 1.70 ddq 2.08 m 

1.52 ddq 0.97 d 
0.91 r 

\ 

1.18 d 

J(Hz): 5,6=8; 9,9’=12.5; 10,10’=5; OAng: 3’,4’=7; 
3’,5’= 1; OiBu: 7; OMeBu: 2’,3’= 2’,5’= 3’,4’= 7; 3’,,3;= 14; 
OiVal: 7. 

*Part 278 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 277 see Bohlmann, F., Fritz, U., King, 
R. M., and Robinson, H. (1980) Pbytochemisrry 19, (in 
press). 
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IR: CCl,; ‘H NMR: 270 MHz; MS: 70 eV. The fresh plant 
material (voucher 79/1334, from seeds, Bot. Garden, Mos- 
cow) was cut and extracted with Et&)-petrol (1: 2). Roots 
(75 g) afforded 1 mg 1, 4 mg 3, 20 mg 4, 30mg 5 (Et,- 
petrol, 1: 3), 4 mg 6 (Et+petrol, 1: 3) and 7 mg 7 and 8 
[Et&l-petrol, 1: 3, not separated (ca 3: l)], while 150 g of 
aerial parts yielded 10 mg 2, 14mg @I (ca 3:3: 1). 

9-Aceroxy-8.10~dihydro-8,10-epoxythymof-angebzte (5); 
Colourless oil, IR (IX-‘): 1740, 1225 (C=CCO,Ph, 
OAc); MS: M’ m/e 304.131 (5%) (C,,H,,,O,);- 
O=C+C(Me)CH==CH,; - HOAc244 (12); 232 (53); - 
RCO,H 204 (55); 204 - keteoe 162 (40); C,H,CO’ 83 
(100). 

9-Aceroxy-7-isobutyryloxy-8,lO-dihydro-8,lO-epoxythy- 
mol-angelate (6). Colourless oil, IR (cm-‘): 1750, 1235 
(C--CCO,Ph, OAc, COzR); MS: M’ m/e 390.168 (6%) 
(C,,H,,O,; - C,H,CO,H 290 (20); 290 - HOAc 230 (49); 
C,H,CO+ 83 (100); C,H,CO’ 71 (14). 

9-Acetoxy-7-[2’-methylbutyrylo*y]- respectiwly iso&- 
eryloxy-8,10-dihydro-8.10~epoxythymol-angelate (7 and 8). 
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