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Abstract-The investigation of Pulicaria scabra afforded in addition to known compounds seven new 
caryophyllane derivatives, three of them etherified with a caryophyllane derivative and one esterified with a 
caryophyllane derived alcohol. The structures were elucidated by high field ‘H NMR spectroscopy. The 
chemistry of this species is similar to that of P. dysenterica but differs from that of the other genera of the 
subtribe Inulinae. 

INTRODUCTION 

So far only a few species of the genus Pulicaria 
(Compositae, tribe Inuleae), which is placed in the 
subtribe Inulinae [l], have been investigated chemi- 
cally. In addition to widespread polyacetylenes [2], 
thymol derivatives [2] and flavones [3], we have 
isolated recently from one species unusual caryo- 
phyllane derivatives [41. We have now studied the 
consitituents of Pulicatia scabra. Again several 
caryophyllane derivatives were present and their 
structures are discussed in this paper. 

RESULTS AND DISCUSSION 

The aerial parts of Pulicaria scabra (Thumb.) 
Druce, which contained a flavonoid sulphate [3], 
afforded the thymol derivative 1, the caryophyllane 
derivative 4 and seven other related compounds, 
which have not been isolated previously, these were 
the sesquiterpenes 3, 5 and 6 as well as four more 
complicated compounds, the ether-linked caryophyl- 
lanes 7-9 and the ester 10. Compound 6 was the 
5,6-cis-isomer of 4 as shown in the ‘H NMR spec- 
trum (Table 1) by the upfield shift of the H-5 signal. 
Also several other signals were shifted slightly, but 
the general pattern of the signals was nearly the 
same. The ‘H NMR spectrum of 3 (Table 1) showed 
that it was the corresponding alcohol of the acetate 4 
as was deduced from the upfield shift of the H-14 
signals, while the spectral data of 5 again indicated by 
the upfield shift of H-5 that this compound was the 
5,6-&-isomer of 3 (Table 1). In addition to this shift 
difference the couplings of H-8 were typically 
different in the cis- and trans-isomers. Also the H-15 
signals were at slightly higher fields in the c&series. 
The isomeric compounds 7-9 all showed a clear [M]’ 
peak leading to the molecular formula C,,,H4,0, and 
the fragmentation patterns were nearly identical for 

*Part 430 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 429, see Bohlmann, F. Singh, P. and 
Jakupovic, J. (1982) Phytochemistry 21 (in press). 

compounds 7-9. Prominent ions were Cr5H2,02 and 
C,5H,,0. The ‘H NMR spectra (Table 2) were in part 
very similar to those of 3 and 5, respectively, indicat- 
ing that one part of the obviously dimeric sesquiter- 
penes should be identical with these caryophyllane 
derivatives. The only possible linkage to the second 
moiety therefore was the oxygen function at C-14. 
The second moiety of 7 and 8 was again identical and 
the ‘H NMR signals were in part similar to those of 
5, 13-dihydroxy-5, 6-dihydro-6, ICdehydrocaryo- 
phyllen-7-one [4] although the oxygen function at 
C-13 was missing. Accordingly, the presence of a 
methylene ketone was indicated by two downfield 
olefinic signals which showed an allylic coupling with 
the proton under the oxygen function (H-5’). A pair of 
double doublets around S 2.60 were assigned to the 
protons a to the keto group. Spin decoupling showed 
that they had to be assigned to H-8’ though the 
protons H-l’, H-9’ and H-10’ were overlapping 
multiplets. Compounds 7 and 8 differed only in the 
stereochemistry of the 5, 6-double bond, its assign- 
ment caused no problems as the chemical shifts of 
H-5 differed drastically. These results required an 
ether linkage between 3 and 5 respectively and 
S-hydroxy-5, 6-dihydro-6, 14_dehydrocaryophyllen-7- 
one. The prominent fragments in the mass spectra of 
7 and 8 could be explained if the ether linkage was 
broken first to produce two different ally1 cations, m/z 
233 and 217. The ‘H NMR spectrum of 9 differed 
from that of 8 mainly in the chemical shifts of some 
protons of the second moiety of the ether. In parti- 
cular, the shifts and couplings of H-5’ and H-8’ were 
altered. This could be explained if a different stereo- 
chemistry at C-5 was proposed. Models showed that 
the system did not allow a definite proof. The mole- 
cular formula of 10 showed that this compound had 
one more oxygen (CsoH,,04), while the ‘H NMR 
spectrum (Table 2) showed that the second moiety of 
the molecule was the same as in 7-9. However, the 
H-5’ signal was shifted downfield indicating that 
the ether linkage was replaced by an ester function. 
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Table 2. ‘H NMR spectral data of compounds 7-10 (4OOMHz, CDCI,, 
TMS as int. standard) 

7 8 9 10* 
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H-1 2.41 ddd br 
H-5 6.45 dd br 
H-8 2.93 dd 
H-8’ 2.33 dd 
H-9 1 .I5 dd br 
H-10 1.83 dd 
H-10’ 1.59 dd 
H-12 1.02 s 
H-13 1.01 s 
H-14 4.03 d 
H-14’ 3.99 d 
H-15 5.01 sbr 
H-15’ 4.96 s br 
H-5’ 4.46 dd br 
H-8,’ 2.74 dd 
H-82 2.50 dd 
H-12 1.08 s 
H-13 1.06 s 
H-14z 5.96 d 
H-12’ 5.68 s br 
H-15,. 4.76 s br 
H-15* 4.62 s br 

2.46 ddd br 
5.67 dd br 
2.75 dd 
2.60 dd 
1.90 In 
1.90 m 
1.69 dd 
1.05 s 
1.01 s 
4.06 d br 
3.97 d br 
4.95 s br 
4.86 s br I 
4.50 d br 
2.67 dd 
2.50 dd 
1.07 s 
1.06 s 
5.95 d 
5.62 s br 
4.76 s br 
4.64 s br 

2.44 ddd br 
5.71 dd br 
2.75 dd 
2.55 dd 

I 2.0-1.7 m 

1.04 s 
1.01 s 
4.26 d br 
3.69 d 

4.94 s br 

4.35 dd br 
3.06 dd 
2.30 dd 
1.06 s 
1.05 s 
5.82 s br 
5.71 s br 
4.76 s br 
4.68 s br 

2.91 ddd br 
6.30 s 

1.93 m 
2.0 m 
1.71 dd 
1.07 s 

- 
- 

I 1.36 d 

5.89 dd br 
3.03 dd 
2.46 dd 
1.09 s 

6.01 d 
5.58 s br 
4.81 s br 
4.65 s br 

*H-2 6 1.93 m. 
J(Hz): Compound 7: 1,9 = 9; 1, 10 = 8; 1, 10’ = 11; 4,5 = 12; 4’, 5 = 4; 8, 

8’= 15; 8, 9= 11.5; 8’, 9= 1.5; 10, lo’= 11; 14, 14’= 12; 4,‘, 5’=9; 421, 
5 = 3.5; 5,‘, 14’ = 1.5; 8,‘, 82) = 12; 8,‘, 9 = 11; 821, 9 = 3.5; compound 8: 1, 
9 = 1, 10 = 1, 10’ -9; 4, 5 = 11.5; 4, 5 = 4.5; S’, 14’ = 1.5; 8, 8’ = 17; 8, 
9= 10; 8, 9= 2; 10, 10’= 11; 4,‘, 5’= 10; 8,‘, 8; = 12; 8,‘, 9 = 12; 821, 
9 = 3.5; compound 9: 1, 9 = 1, 10 = 1, 10’- 9; 4, 5 = 11.5; 4, 5 = 4; 8, 
8. = 18; 8, 9= 11; 8, 9’= 1.5; 14, 14. = 11.5; 4,‘. 5’=7; 42), 5’=4; 8,., 
821=8,‘, 9*= 11; 821, 9=4; compound 10: 1, 9= 1, 10-9; 2, 15=7; 4,., 
5’ = 11.5; 4z., 5’ = 4; 8, 14’ = 1; 8,‘, 8z. = 8,‘, 9’= 11.5; 82), 9’ = 3. 

int.): 450.313 [Ml+ (6) (Cs,,H4z03), 422 (2), 233 (28), 217 (28), 
147 (62), 93 (67), 91 (65), 69 (100). 1. 

5,6-cis-5’-epi-Puliscabrin (9). Colourless gum, IRr$,$, 
cm-‘: 1680 (C=C-C=O), 3080, 900 (C=CHz); MS m/z (rel. 
int.): 450.313 [Ml+ (7) (Cs,,H4z03), 233 (32), 217 (30), 147 (65), 
93 (57), 91 (55), 69 (100). 2. 

4, 14-Di-2, 15-dihydro puliscabrin (10). Colourless gum, 
IRvz$), cm-‘: 1680 (C=C-C=O), 910 (C=CHz); MS m/z (rel. 3. 
int.): 466.308 [Ml+ (3) (&,H,zO.,), 410 [M-C,Hs]+ (35), 233 
(28), 232 (38), 231 (36), 176 (RIO), 69 (47). 
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