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Abstract-The investigation of ten Baccharis species afforded in addition to known compounds eight new diterpenes, 
four ent-labdanes, three kaurenes and a clerodane derivative. Furthermore, two new p-hydroxyacetophenones, a 
flavone, 3’-methoxyxanthomicrol and two ma&aria ester derivatives were isolated. The structures were elucidated by 
spectroscopic methods and a few chemical transformations. The chemotaxonomic situation of the large genus is 
discussed briefly. 

INTRODUCTION 

So far, chemical investigations of the large American 
genus Baccharis (Compositae, tribe Astereae) [l ] have 
shown that the chemistry of this genus is not very uniform. 
The investigation of nine further species and the 
investigation of B. ramosissima roots again showed this 
diversity. 

RESULTS AND DISCUSSION 

While the roots of Buccharis oxydonta DC. afforded 
squalene, baccharis oxide (35) [2] and small amounts of 
further triterpenes, probably closely related to euphol, the 
aerial parts contained germacrene D, fl-farnesene, 
squalene, squalene-2,3epoxide, a-humulene, bicycloger- 
macrene, unidentified triterpenes, the flavanones 
pinocembrin 12 and pinobanksin 13, et+manool (1) [3] 
and its derivatives 2,3,6 and 7. The structures followed 
from the ‘HNMR data and from those of some 
transformation products, the acetates 4 and 5 and the 
methyl ester 8 (Table 1). 2 and 3 are obviously epimeric at 
C-2, as could be deduced from the ‘H NMR data of the 
corresponding acetates 4 and 5 (Table 1). Furthermore, 
oxidation of 2 and 3 both afforded the ketone 9; its 
structure clearly followed from the ‘HNMR data too. 
Obviously the side chain was transformed by allylic 
rearrangement and subsequent oxidation to the 
conjugated aldehyde. The signals assigned to H-l and H-3 
required a carbonyl group at C-2.7 clearly was a succinate. 
Consequently lithium ahnninium hydride reduction 
afforded 2. The ‘H NMR data of 6 (Table 1) showed that 
the keto group was at C-2. In the ‘H NMR spectra of 5-9 
the assignment of H-l and H-3 could not really be 
established; perhaps assignments may be interchangeable. 
Although the absolute configuration was not determined, 

*Part 359 in the series “Naturally occurring Teqxme 
Derivatives”. For Part 358 see Bohhnam~, F., Kramp, W., King, 
R. M. and Robinson, H. (1981) Phytochemistry 20, (in press). 

theproposedoneisveryprobablesinceent-manool(l)was 
isolated too. 

The roots of B. subdentatu DC. afforded baccharis 
oxide (35), matricaria ester (51) and the dilactone 10, 
already isolated from another Baccharis species, its 
structure being confirmed by X-ray analysis [4]. 
Furthermore, the corresponding i’/?-angeloyloxy de- 
rivative 11 was present, its ‘H NMR data being very close 
to those of 10 (Table 1). The couplings of H-7 allowed the 
assignment of the proposed stereochemistry. The aerial 
parts gave germacrene D, bicyclogermacrene, p 
methoxycinnamic acid, oleanolic acid and /%amyrin 
acetate. 

The roots of B. leptocephala DC. afforded again 35 and 
the aerial parts germacrene D, bicyclogermacrene, benzyl 
benzoate and the flavanones naringenin 7-methyl ether 14 
[5] and naringenin 4’-methyl ether 15 [S]. The roots of B. 
latjfoliu (R. et P.) Pers. also afforded 35 and the thymol 
derivative 29 as well as the p-hydroxyacetophenones 21 
[6], 22 [7] and 23 [8]. 

The roots of B. concinna Barroso gave lupeol, lupenone, 
squalene, 28 [7], 36 [9] and 43 [lo], while the aerial parts 
afforded germacrene D, bicyclogermacrene, a-humulene, 
lupeol, lupenone, squalene, 12,36 and 41 [18]. The aerial 
parts of B. helichrysioides DC. gave the coumarin 30 only, 
while those of B. trinerois (Lam.) Pers. afforded phytene, 
caryophyllene, germacrene D, bicyclogermacrene, a- and 
y-humulene, squalene, lupeol and its A12,13-isomer, 
lupenone, @myrin, lupeyl acetate and lachnophyllum 
ester (56). The roots gave lupeyl acetate only. A 
reinvestigation of the roots of B. ramoisissima Gardn. 
afforded, in addition to euphol-like triterpenes, ent- 
kaurenic acid (36), e&kaurenal(37), 24 [ 11],26 [ 111 and a 
further unusual substituted phydroxyacetophenone 
derivative, the ester 27. The structure clearly followed from 
the ‘HNMR data (see Experimental). The roots of B. 
truncuta Gad. afforded germacrene D, bicyclogerma- 
crene, a- and phumulene, lupeol, 35,36 and 50 [ 121 as well 
as 24,26 and the corresponding alcohol 25, its structure 
following from the ‘H NMR data (see Experimental). The 
aerial parts gave germacrene D, bicyclogermacrene, 
lupeol,lupenone,17 [13],36,37 [14],40 [15]and42 [lo]. 
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19-[p-Hydroxyhydrocinnaoyloxy]-ent-kaurenic acid (44). 

Colourless gum; IR v~cm-r: 3620 (OH), 1735 (COzR); 
acetylation (AczO, 1 hr, 70”) afforded 45, colourless crystals, mp 
93” (Et@-petrol); IR vzcm-r: 177O,(OAc), 1740 (COzR), 
1660, 890 (C=CH,); MS m/z (rel. int): 478.308 [Ml+ (38) 
(C3iH4z04), 463 [M - Me]+ (8), 436 [M - ketene]+ (7), 270 
[M - RCO,H]+ (31), 107 (C,H,O+, 100). 

[aX,- 
589 578 546 436nm 

= = 
-38 -43 -47 -79 

(c 0.15, CHCI,). 

l’l-Hydroxy-19-[p-hydroxyhydrocinnamoyloxy]-iso-kaurene 
(46) Colourless gum. IR vcc’” -‘: 3630 (OH), 1740 (COzR); 
MSm/z (rel. int.): 4521293 [G]?&9H,,0,),434 [M - HzO]’ 
(6), 286 [M - RCO,H]+ (6), 107 [C,H,O]+ (61), 55 [C4H7]+ 
(100). Acetylation (AczO, 1 hr, 70”) alforded 47, colourless 
crystals, mp 55” (Et,@-petrol); MS m/z (rel. int.): 536.314 [Ml+ 
(21) (C,,H,,O,), 476 [M - HOAc]+ (28X 461 [476 - Me]+ 
(lo), 268 [476 - RCO,H]+ (47), 107 [C,H,O]+ (100). 

[all,. 
589 578 546 436mn 

= = 
-13 -14 -15 -18 

(c 0.84, CHCl,). 

19-[p-Hydroxyhydrocinnamoyloxyl-ent-kauran-17-aI (48). 
Colourless gum; IR vyd cm- i: 3600 (OH), 2700, 1725 (CHO), 
1725 (COzR); MS m/z (rel. int.): 452.293 [Ml+ (19) (C29H400h), 
286 [M - RCO,H]+ (20), 107 [C,H,O]+ (62), 55 [C.+H,]+ 
(100). 1Omg 48 in 2ml Et,0 was reduced with 20mg LiAlH,. 
TLC (EtzO) afforded 5mg 49; MS m/z (rel. int.): 306 [Ml+ (7), 
288 [M - H,O]+ (lo), 275 [M - CH,OH]+ (lOO), 257 [275 
- H,O]+ (8) and 2mg 3-[p-hydroxylphenyl]-propanol, 
‘H NMR (CDCl,): H-2,6 7.07 d, H-3,5 6.76 d, H-l’ 2.65 r, H-2’ 
1.87 tt, H-3’ 3.68 t (J (Hz): 2,3 = 8; 1’,2’ = 7.5; 2’,3’ = 6.5); MS 
m/z (rel. int.): 152 [Ml+ (29), 133 [M - CHO]+ (13), 107 
W-WI+ (W. 

lo-Angeloyloxy-2c,8t-matricaria ester (54). Colourless oil; IR 
0X4,- r: 2210 (C-C), 1715 (C=CCO,R), 1615 (C=C); UV 

&O)nm: 330,308,290; MS m/z (rel. int.): 272.105 [Ml+ (17), 
83 [C,H,CO]+ (lOO), 55 [83 - CO]+ (83); ‘HNMR (CDCl,): 
H-2,3 6.23 ABq, H-8 5.88 d(b), H-9 6.41 dt, H-10 4.73 dd, OAng: 
6.12 qq, 2.00 dq, 1.92 dq (J (Hz): 8,9 = 15; 8,lO = 1.5; 9,lO = 6; 
3’,4’ = 7; 3’,5’ = 4: 5’ = 1.5). 

IO-Angeloyloxy-2f8c-matricaria ester (55). Colourless oil, 
inseparable from 53; IR vF>cn-r : 2220 (C-C), 1730 
(C=CCO,R). 1620 (C=C): UV (EtzO) nm: 330, 308,290; MS 

m/z (rel. int.): 272.105 [M]+ (28), 257 [M - Me]+ (lo), 189 [M 
- C,H,CO] + (22), 83 [C,H,CO] + (lOO), 55 [83 - CO]+ (65); 
‘H NMR (CDCl,): H-2 6.35 d, H-3 6.82 dd, H-8 5.78 d(b), H-9 
6.28 dt, H-10 4.92 dd, OAng 6.13 qq, 2.00 dq, 1.92 dq (J (Hz): 2,3 
= 15; 3,8 = 1; 8,9 = 10; 8,lO = 1.5; 9,lO = 6.5). 
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