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Abstract-The aerial parts of Baccharis minutiflora afforded in addition to known compounds eight new 
ent-kaurane derivatives, one being a homo kaurane, while the aerial parts of B. alatemoides gave two pairs of 
epimeric clerodane derivatives, which, however, had to be modified chemically before they could be separated. 
The stereochemistry of these diterpenes could not be elucidated with certainty. 

In a continuation of our chemical investigations of 
the large genus Baccharis (tribe Astereae), we have 
now studied the constituents of B. minutiflora Mart. 
The aerial parts afforded germacrene D, lupeol, 
methyl betulinate, the ent-kaurane derivatives 1-5, 10 
[l], 14 [2], 17 [3], 18 [3], 21 [4] and nine further 
compounds, their structures being 6, 7, 9, 11, 13, 15, 
16, 19 and 20. The ‘H NMR data of 6 (Table 1) and 
the molecular formula as well as the fragmentation 
pattern indicated the presence of a kauranal. The 
chemical shifts of the methyl signals showed that the 
aldehyde group had to be placed at C-16. The (Y- 
orientation was deduced from the chemical shifts of 
H-13 and H-14, which were deshielded by the car- 
bony1 group. This was further confirmed by the Eu- 
(fodh-induced shifts, which could only be explained 
by an a-orientated carbonyl group at C-16. Con- 
sequently, the ‘H NMR data of 8, obtained from 
the natural acid by addition of diazomethane, were 
similar, while those of 9 differed from the data of 6 as 
one Me group was replaced by CH,OH. The stereo- 
chemistry at C-4 was deduced by comparing the 
chemical shifts of H-19 and H-20 with those of 
similar compounds with known stereochemistry. 11, 
molecular formula CZ,H3402, was a homoditerpene, 
the structure of which followed from the ‘H NMR 
data (Table 2) and from the ‘H NMR data of the diol 
12 obtained by sodium boronate reduction, which 
clearly indicated the presence of an acetyl group. As 
the typical signal of H-13 was shifted downfield, as in 
the spectra of 8 and 9, the position of the acetyl group 
was at C-16, and one of the H-14 and H-15 signals 
was at a lower field as in the spectra of 8 and 9, the 
stereochemistry at C-16 should be the same as in 8 
and 9. The position of the hydroxyl group clearly 
followed from the chemical shifts of the correspond- 
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ing doublets. The ‘H NMR data of 13, molecular 
formula C2,,H3,,02, showed that a dialdehyde was 
present. While the a-orientation of the C-16 aldehyde 
group was deduced from the shifts of H-13 and H-14 
and by comparison of the ‘H NMR data with those of 
10 and 11, the orientation of C-4 aldehyde group 
followed from the chemical shifts of the methyl sin- 
glets, which were compared with those of the C-4 
epimeric ent-kaurenic acids. The ‘H NMR data of 15 
and 16 (Table 1) were in part close to those of 17 and 
18 [3], especially the chemical shifts of the epoxide 
protons which were the same as those of 17 and 18, 
indicating the presence of 16a, 17-epoxides. 15 was 
identical with the main product of epoxidation of 
ent-kaurene. The axial orientation of the CH,OH 
group in 16 was deduced from the corresponding ‘H 
NMR data. The molecular formula of 19 indicated the 
presence of an ent-kaurene with an unusual oxygen 
function while the fragment m/z 257 (CLsH,,) showed 
that all three oxygen atoms were placed in one group. 
The nature of this function followed from the ‘H 
NMR data (Table 1). In addition to a singlet at S 8.32, 
typical for a formyl proton, an AB-quartet centred 
at 6 4.98 indicated the presence of a OCH,O group. 
All the data, therefore, were in agreement with struc- 
ture 19. Saponification consequently afforded 4. As all 
known kaurane derivatives present in this plant were 
ent-kauranes, 6-8 most likely belong to the same series. 

The structure of 20 followed from the molecular 
formula and the ‘H NMR data (Table l), which were 
close to those of 21, while the chemical shifts of the 
methyl signals were similar to those of ent-kaurene. 
The roots gave lupeol, 3 and its 15cy-isovaleryloxy 
derivative. 

A re-investigation of the aerial parts of B. alater- 
noides HBK afforded in addition to the flavanones 
isolated previously [5], the flavone 29 [6], Baccharis 
oxide, cY-pinene, germacrene D, eugenol methyl ether 
and a complex mixture of polar diterpenic acids, 
which, even after conversion to their Me esters, could 
not be separated completely. However, saponification 
and reaction with MeOH afforded the epimeric cyclic 

399 









Diterpenes from Bacchoris species 403 

16p-H-ent-kauran-17,19-&l (13). Colourless gum, IR 
~2::: cm-‘: 2700, 1720 (CHO); MS m/z (rel. int.): 302.225 
[M]+(lO), 273 [M - CH0]+(100), 245 [273 - CO]+(42), 123 
[C&1+(91); 

[ah* = :y3 T7685 Ty3 4$n (c = 0.74, CHCIr). 

16a,l7-Epoxy-ent-kaurane (15). Colourless gum, IR 
v::> cm-’ ; 1460, 1390, 1372, 980, 960, 910; MS m/z (rel. 
int.): 288.245 [M]+(35)(CzoH,,0), 273 [M - Me]+(52), 123 
[C,H,~1+(100); 

[aI& = 
589 578 546 436 nm 
_51 _53 -60 _99 (C=l.2,CHClr). 

16a,l7-Epoxy-ent-kauran-19-01 (16). Colourless gum, IR 
v~$cm-‘; 3620 (OH); MS m/z (rel. int.): 304.240 [M]+(3) 
(CreH3202), 273 [M - CHzOH]+(58), 255 [273 - H,0]+(31), 123 
]C,H,sl+(l00); 

[(Y]$o = 
589 578 546 436 nm 
-34 -35 -40 -65 (C=0.3,CHCls). 

19-Formyloxymethylenoxy-ent-kaurene (19). Colourless 
gum, IR ~$22 cm- ‘: 1730 (CO,R); MS m/z (rel. int.); 346.251 
[M]+(0.5)(C,H,03, 316 [M - CH,0]+(22), 301 1316 - 
Mel+(20), 273 1301 - co]+(33), 257 [M- 
CHzOCH20CH0]+(93), 123 [CgH1,]‘(lOO); CIMS (isobu- 
tane): 347 [M t l]+(6), 271 [M - 0CH20CH0]+(70), 161 
(100); 

]ol& 589 578 546 436 nm = = 
-62 -64 -77 -126 

(c 0.12, CHCls). 

1.5 mg 19 on hydrolysis with KOH/MeOH afforded 1 mg 
4, identical with the natural compound. 

17-Hydroxy-ent-kaur-15ene (20). Colourless gum, IR 
~z:$ccm-‘: 3600 (OH); MS m/z (rel. int.): 288.245 [M]+(31) 
(&I&O), 273 [M - Me]+(42), 123 [C,H,,]‘(SS), 55 (100); 

bl:4” 589 578 546 436nm = _ 19 (C =0.26, CHC13). _ 20 -24 _ 37 
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