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NEW NORSESQUITERPENES FROM SENECIO DIGITALIFOLIUS*
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Abstract—The South African Senecio digitalifolius contain besides several known furanoeremophilanes three new
norsesquiterpenes all related to bisabolene. The structures are elucidated by spectroscopic methods.

In connection with our work on South African Senecio
species [1, 2] we have now investigated Senecio digitali-
Jolius DC. collected in Natal in the Cathedral Peak area.
The roots contained, in addition to eremophilene (1)
the known furanoeremophilanes 2-7. Except for 2 these
are benzofurans, which have been isolated only from
a few Senecio species {1-3], but which are common in
Cacalia species [4].

The aerial parts contained minute amounts of the
pentaynene 8, sesamine (9), germacrene D (10), y-curcu-
mene (11) and a-curcumene (12) but the main constituent
was a ketone with the molecular formula C,, H,,0.
The IR spectrum showed that it was an unsaturated
ketone (1670, 1635cm™1) and all data were only in
agreement with structure 13. The 'H- and *C-NMR
data are summarized in Table 1. Using double resonance
and shift reagent the assignment of all the signals in the
'H-NMR spectrum were established, while those in the
13C-.NMR spectrum were in good agreement with those

"‘. Part. 141 in the series ‘Naturally Occurring Terpene-Deri-
vatives’; for part 140 see : Bohlmann, F. and Czerson, H. (1978)
Phytochemistry in press.

Table 1. NMR data of compound 13. (CDCl;, 270 MHz and
25 MHz respectively, d-values, TMS as internal standard)

+Eu(fod); '3C 13 14
10-H ddd214  ddd278 C-1 d 499 d 516
3-H t7586 s(br) 646 C-2 52009 s 2000
Se-H  ddd 193 dd(pr)259 C-3 41272 4 1268
56-H m178 ddd249 C4 51610 s 1605
6-H m 178 m212 C5 ¢t 309 ¢ 305
7e-H  m230 dddg289 C-6 t 269 t 232
8-H m1.42 misy C7 4 305
9-H m1.28 P2 o8t o341
10-H  dr205 m212 C9 ¢ 241
11-H  ddt580  ddt585 C-10 1t 340*
12tH  ddt50  dr) 502 C-11  d 1389
12¢cH ddt494 dpr)496 C-12  t 1144
14-H 40.79 d1.12 C14 g 158
15-H s(br)1.93  s(br)204 C-15 gq 241

J(Hz): 1o, 6a == 4; 10,68 = 12.5; 1,7 = 4;3,5 = 1.5;3,15 =
1.5; 50,58 = 15; Sa,6x = 4; 54,68 = 9; 5,60 = 4; 58,68 = 3;
7,8 = Ta,14 = 7;9,10 = 7:10,11 = 6.5; 10,12 = 1.5;11,12(cis)
= 10; 11,1 2trans) = 17; 1212 = 1,

* These signals are interchangeable.

of piperitone (14) and the corresponding bisabolene
derivative [5]. The MS showed that the ketone was a
bisabolene derivative. In particular the typical fragment
at m/e 110 (100 %), formed by a McLafferty fragmentation
showed that only a formula with a methyl cyclohexenone
part structure was possible.

Furthermore we have isolated two C, ,-hydrocarbons
which could be separated from 10-12 only by AgNO;-
Si gel TLC. The spectral data (Table 2) clearly showed that
the structures of the hydrocarbons are 15 and 16,
which are closely related to 13. Comparison of the optical
rotations with those of a-curcumene showed that the
absolute configuration was most probably that given
in structures 15 and 16. We suggest the trivial name
senedigitalene for compound 16. Norsesquiterpenes of
this type have not been isolated before and further work
is necessary to determine whether these compounds are
chemotaxonomically important.

EXPERIMENTAL

IR were measured in CCl, ; optical rotations were determined
in CHCI,. The air dried plant material (voucher 77/84) was
extracted with Et,O-petrol and the extracts were separated
by CC (Si gel, act. grade II) and further by TLC (Si gel, GF 254)
using Et,O-petrol mixtures as cluents. 250 g roots afforded
100mg 1, S5mg 2, 60mg 3, 100mg 4, 70mg 6, 300mg 5 and
180 mg 7, while 500 g aerial parts yielded 5mg 11, 5mg15,5mg
12, 10 mg 16, 0.1 mg 8, 600 mg 13 (Et, O—petrol, 1:10)

Table 2. '"H-NMR data of compounds 15 and 16 (CDCl,)

15 16
2-H d5.61 d711
3-H d5.58 d 707
5-H } s(br) 2.08 d107
6-H d7.11
7-H dr 2.14 dt 2.14
Si‘é m 1.33 m .32
10-H 4t 2.03 dr 2.02
11-H ddt 5.79 ddt 5.76
12t-H d(br) 498 d{br) 496
12¢-H d(br) 4.93 d(br) 491
14-H d101 d1.22
15-H sbr) 1.77 s(br) 2.32

J(H2): 7,8 = 7,14 = 7;9,10 = 7; 10,11 = 6.5; 11,12(trans) =
17;11,12(cis) = 10 18: 23 = 616:23 = 8.
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mje 110 (1007 mje 137 (52)
17 18

*Numbering as that of bisabolene.

and 40 mg 9 (11, 12, 15 and 16 were separated by TLC (AgNO,-
Si gel, Et,O-petrol, 1:20).

1,2-Dihydrosenedigital-2-one (13). Colourless oil, bpg j10:
130° IR v, em™': C==C—C=0 1670, 1635: —CH=CH,
3110, 995, 920. MS m/e (rel. int.): 206.167 (5) (calc. for C,,H,,0
206.167); 137 (52); —CH; 191 (3); 17: 110 (100); 110 —CH,
95 (53); 110 —CO 82 (50)

[o] 589 578 546 436 nm
o =
24° -394 —41.7 -502 —125.7

(c = 4.1)

5,6-Dehydrosenedigitalene (15). Colourless oil, not completely

OMe

free from 11, IR v, cm~': —CH=CH, 990, 910. MS m/e
(rel. int): 188.156 (9) (calc. for C, H,, 188.156); — CH, 173
(9); —H,C=CHCH), 145 (12); —H,C=CH(CH,)," 119 (100).

Senedigitalene (16). Colourless oil, bpg ; 1or, 70% IR v, cm ™2
—CH=CH, 3120, 990, 900. MS m/e (rel. int.): 190.172 (24)
(calc, for C,,H,, 190.172); —CH, 175 (8); —H,C=CHCH,"
147 (6); —H,C=CH(CH,)," 121 (100).

A 589 578 546 436nm
[o],,. =

. = 1.38
240" U326 320 —399 —1355° )
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