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Abstract-The investigation of several Brickellia species and two further related species afford besides known com- 
pounds four new labdane derivatives, a new acetylenic carbinol and a new dihydrobenzofuran derivative. The 
structures have been elucidated by spectroscopic methods. The chemotaxonomic aspects are discussed briefly. 

INTRODUCTION 

The large genus Brickellia has not been extensively in- 
vestigated chemically. So far diterpenes [l], flavones [2], 
thymol derivatives [l] and several nerolidol derivatives 
[l, 33 have been isolated which may be characteristic 
for the genus. However the same types of compounds are 
present in other genera of the tribe Eupatorieae e.g. 
Ageratina [4], Eupatorium [S], Hebeclinium [6], Hetero- 
condylius [6], Peterauenia [7] and Radlkoferotomia [8] 
(= Carelia). It therefore was of interest to investigate 
more species to determine whether these compounds 
are really characteristic or not. 

RESULTS AND DISCUSSION 

The roots of Brickellia argyrolepis contained the 
already known nerolidol derivatives 1 and 2, while the 
aerial parts afforded a complex mixture of acids, which 

* Part 136 in the series ‘Naturally Occurring Terpene- 
Derivatives’; for part 135 see: Bohlmann, F. and Zdero, C. 
(1978) Phytochemistry in press. 

could not be separated completely. Only after esterifi- 
cation were the resulting esters isolated in pure state. 
The spectroscopic date showed that we were dealing 
with the labdane derivatives 3, 5, 7 and 9 (see Table 1). 
The ‘H-NMR data clearly showed that 3 and 7 were 
angelicates while 5 and 9 were tiglates. The configuration 
of the double bond in 3 and 5 followed from the chemical 
shift of the olefinic methyl group at C-13, while the 
axial orientation of the CH,OR-group was shown by 
comparison of the NMR data with those of similar 
compounds [9]. Compounds 7 and 9 were the 13,14- 
dihydroderivatives. Therefore in the NMR spectra 
there was a doublet for the C-lfmethyl and pairs of 
doublets for the 14-H. However, the configuration at 
C-13 and the absolute configurations of 3,5,7 and 9 have 
not been established. 

The roots of B. californica contained the known neroli- 
do1 derivatives 11, 12 and the dehydronerolidol 13 as 
shown by the NMR data together with a ketone iden- 
tified as 14. Acetylation and the observed shifts after 
addition of Eu(fod)j established the position of the sub- 
stituents (see Table 2). The substitution pattern of 14 

Table 1. ‘H-NMR data of compounds 3-9* 

3 4 5 6 I 8 9 

7-H 
12-H 
12,-H 

s(br) 5.37 sfbr) 5.38 sfbr) 5.37 
ddd 2.76 ddd 2.76 
ddd 2.67 

in 
2.70 ddd 2.67 

14-H 
14’-H 

s(br) 5.67 s(br) 5.46 s(br) 5.66 

16-H 
17-H 
18-H 
19-H 
19,-H 
20-H 
OCOR 

OMe 

. ’ d 1.94 d 1.96 
(sbr) 1.74 s(br) 1.77 

s 0.98 so.98 
d 4.39 d 4.40 

d(br) 4.00 d(br) 3.99 
s 0.77 s 0.77 

qq 6.06 qq 6.05 
dq 2.00 dq 1.99 
dq 1.88 dq 1.88 

- s 3.67 

d 1.93 
s(br) 1.74 

s 0.97 
d 4.40 

d(br) 3.99 
s 0.76 

qq 6.84 
d(br) 1.78 
s(br) 1.82 

- 

s(br) 5.38 

m 2.70 

s(br) 5.63 

d 1.90 
s(br) 1.73 

s 0.98 
d 4.37 

d(br) 3.99 
s 0.77 

qq 6.84 
d(br) 1.79 
sfbr) 1.83 

s 3.67 

sfbr) 5.37 s(br) 5.37 

dd 2.37 

d 1.00 
sfbr) 1.67 

s 0.99 
d 4.40 

d(br) 4.00 
s 0.79 

qq 6.06 
dq 2.00 
dq 1.90 

- 

dd 2.3 1 
dd 2.15 

d 0.95 
s(br) 1.65 

s 0.98 
d 4.39 

d(br) 3.97 
s 0.77 

qq 6.05 
dq 2.00 
dq 1.89 

s 3.67 

sfbr) 5.37 

dd 2.37 

d 1.00 
s(br) 1.67 

s 0.99 
d 4.36 

d(br) 4.00 
s 0.78 

qq 6.84 
d(br) 1.80 
s(br) 1.84 

J(Hz):11,12= 11;11’,12 = 6;12,12’= 11;14,16 = 1;19,19’= 11;7-9:13.14 = 6; 13’.14’ = 8; 13.16 = 7; 
14.14’ = 14; OCOR: 7 and 1. 

* All spectra in CDCI, at 270 MHz, TMS as int. stand. 
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Table 2. ‘H-NMR data of 14 and 15 (CDCI,) 

14 15 A* 

2-H 
3-H 
3’-H 
4-H 
6-H 
11-H 
11’-H 
12-H 
14-H 
OAc 

dd 5.05 
ddd 3.35 
ddd 3.05 

t 6.81 
s 7.07 

s(br) 5.09 
s(br) 4.93 
s(br) 1.76 

s 2.57 

dd 5.23 0.05 
ddd 3.38 0.05 
ddd 3.08 0.06 

t 6.90 020 
s 7.18 0.36 

s(br) 5.11 0.02 
s(br) 4.94 0.02 
s(br) 1.77 004 

s 2.52 0.27 
s 2.33 0.20 

J(Hz): 2, 3 = 9; 2,3’ = 17; 3,4 = 1. 
*A values after addition of about 0.1 equivalents of Eu(fod), 

1 

3 4 5 6 
R Ang Ang Tigl Tigl 
R’ H Me H Me 

is unusual. normally in this type of compound the aceto 
group is at C-5. 

The aerial parts of B. coulteri only yielded germa- 
crene D (16) and no other characteristic compounds. 

The roots of B. cylindracea again contained the nero- 
lidol derivatives 1 and 2 together with a complex mixture 
of triterpenes which were not identified. 

The roots of B. laciniata contained the nerolidol deri- 
vative 12 together with the acetylenic compound 17. The 
nature of the chromophore clearly followed from the 
UV spectrum, while the position of the hydroxyl was 
shown by manganese dioxide oxidation to the corres- 
ponding ketone 18. Furthermore the MS data were only 
in agreement with this assumption. However. 17 was a 
mixture of stereoisomers which could not be separated. 
17 or similar compounds have not been isolated before 

?Ang OH 

2 

CO,R’ 

7 8 9 10 
Ang Ang Tigl Tigl 

H Me H Me 

14, R = H 15: R = AC 16 

Me[CrC], LCH=CH]3CHC,H, 
I 
OH 

17 18 

CO,H 
I 

Ang 0 m =I’ 
0 0 

* Ang = angeloyl, Tigl = tlgloyl. 
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