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Akatrart -The investigation of 17 Senecio spcsics afforded in addition to 14 known pyrrolizidine alkaloids 20 new ones. 
including some compounds of a novel type with an additional tactone moiety. Furthermore seven known and I1 new 
furocrcmophilancs, two known and a new crcmophilonc, a further shikimic acid derivative and an acetylcnic 
compound, most likely formed by intramolecular Dich-AMa reaction were isolated. The structures were elucidated by 
spectroscopic methods, especially high fieM ‘H and “C NMR and NOE differena spectroscopy. The configuration of 
the scneremophilondiol esters has been corrected. 

I~TRODLTTlON 

The large, very diverse genus Senecio has already been 
studied extensively for its secondary chemicals. 
Pyrrolizidine alkaloids and furocrcmophilancs are par- 
ticularly characteristic for large parts of the genus, though 
there are many spa&s which lack these compounds. in 
some atscs the furoeremophilancs are replaced by their 
precursors. but there arc other groups, especially the 
succulents. where other types of scsquitcrpcncs pre- 
dominate [l]. We now have rc-studied 16 species. The 
results are discussed in this paper. 

llEsLLl% AND DISCUSSION 

The aerial parts of Senecio multivrniw Bcnth. in Ocrst. 
afforded scncciphyllinc (21. scnccioninc [3] and z- 
curcumcnc, but no cremophilanc derivatives. Smccio 
~ga~~y~~~ Green. like the latter from Costa Rica, gave 
to pyrrolizidinc alkaloids, the isomcric cpoxidcs 19 and 
20. which have not been reported previously. The struc- 
tures followed from the molecular formula and from 
comparison of the ‘H NMR spectra with that of scncci- 
phyllinc and related compounds. The presence of an 
apoxidc of scncciphyllinc followed from the pair ofdoub 
kts at 62.76 and 2.73 (J = 4 Hz) and the upfield shift 
of the H-l 3 signals while most of the other signals agreed 
with those of scnaziphyllinc (Tabk I). The ‘H NMR 
spectral data of 20 differed only slightly from those of 19 
(Table I).ThcsignaisofH-16andH-17wereshiftcdin the 
expected manner and small shifts of some others could be 
observed. Again no crcmophiiana were detectal. From 
the aerial parts of S. rugorcnsis Cuatr. also $9 was isolated, 
while the other constituents were reported previously [4]. 

The aerial parts of .Se~~cio discoior (SW.) DC. 

E 
- Petuaculia discolor (SW.) H. Robinson) gave rctrorsin 
51, (SB-isovakryloxy-. (I&scnazioyloxy- and 6/l- 

acctoxyfurocrcmophil-9snc [6,7] and 6@-isovakryioxy-, 
6/l-isobutyryloxy-, 6fiangcloyloxy-. 6&scnazioyloxy-4a- 
hydroxyfurocrcmophil-9-one [g]. The structure of rctro- 
rsin followed from the ‘H NMR spectrum. 

The aerial parts of Senecio richii A. Gray gave in 
addition ot zcurcumcnc, gcrmaacnc D and a-humuknc, 
scnaetnin [I] and isoscnactnin [9j. No cremophilancs 
were obscrvai. The roots of wio coahuifensis Grccnm. 
gave cacalol methyl ether [IO] and dchydrocacalohastin 
[IO]. Scnkirkin, where the structure is established by X- 
ray analysis [I I] and Boriscnin [ 121 were isolated from 
the aerial parts of S. qtwhhsis Grccnm. The ‘H NMR 
spectral data of scnkirkin and floriscnin arc presented in 
Tabk 2. 

The aerial parts of Senccio salignus DC. 
[ = &ukleyunrhus salicifolitu (HBK) H. Rob. et Brett.] 
gave in addition to the furocrcmophilanes reported 
previously [ 131 ‘I-angcloyl hcliotridin (141 (for ‘H NMR 
spaztra data, sa Table 4). 

The aerial parts of the succulent species Senecio 
mandrolicuc Jacobs. afforded I@-angcloyloxy+ 
hydroxycudam-7cnc [I ] and thcacyl pyrroks scnactnin, 
I4&scnactnin [IS] and isoptcrophorin [16] and no 
crcmophilanc derivatives. while the aerial parts of S. 
erwtdifdiw Less. [ - Telanthophora grandifolia (Less.) 
Rob.] afforded the furocrcmophilancs 34 and 3541 as 
well as scnkirkin. ncoscnkirkin [ 173. spathuknol, r- and 
&adincnc. 

The structure of 34 clearly followed from the *H NMR 
spectrum (Table 3). Whik most signals wereclose to those 
of similar 6flangclatcs of a 9-oxo-furocrcmophilanc [ 133 
the preena of a 3-kcto group followed from the down- 
field shift of H-4. Spin decoupling allowed the assignment 
of~~~s.~‘HNMRs~~of35,~and3~41 
(Tabk 3) differed fom that of 34 by the prcscnu of 
additional signals which indicated a changai oxygen 
function. The chemical shift of the H-3 signal in the 
spectra of 39-41 required a free. axial orientated hydroxyl 
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group, wttik that of 35 and 36 showed that a 3Bacetoxy 
group had to be assumed. Since the signals of H-6 were 
nearly unchanged the relative position of the ester groups 
were se&d. As has been shown in similar case the 
presence of an unsaturated cater group always caused a 
downfield shift of the corresponding proton under the 
ester group. The “C NMR of 35 agreed well with the 
expected one (Tabk 8). The ‘H NMR spectra of 37 and 38 
(Table 3) differed from those of the other furo- 
ercmophilancs by the splitting of a low field signal at 64.19 
and 5.14 rqxctively. The results of spin decoupling only 
agreed with a 21 position for the oxygen function. Again 
the unchanged chemical shift of H-6 determined the 
relative positions of the ester groups. 

The roots of the South African Seneclo stopeli@rti 
Phill. only gave the acyl pynole 24 and again no 
cremophilancs. The structure of 24 followed from the 

19 

20 141: 

‘H NMR spectrum (Tabk4) and the mass spaztrum 
which showed elimination of angelic acid. This showed 
that the latter was at C-7. The nature of the second ester 
group easily could be dcduad from the typical ‘H NMR 
signals while the remaining signals were close to those of 
the protons H-2, H-3, Haand H-9 ofscnaetnine [I]. Mild 
reaction with diaz.ahkycloundccenc gave a&k acid. 
This supported the pruena of a ‘I-angeloyloxy derivative 
sina elimination to the fully conjugntcd system is 
favourcd [I]. The corresponding Sdesoxo-S-acetoxy de- 
rivative has hecn isolated previously [I]. 

The aerial parts of a Sem&o do/kbdoryiuc Cuatr. from 
Peru gave z-humukne, caryophylkm I,lOqoxidc, 
spathuknol, the 6/?-angcloyloxy- and 6/Lpropionyloxy- 
I (I0)dehydrofurocremophil-9-one [ 16.173 and a new 
pyrrolizidinc alkaloid, the epoxide 21. The structures 
followed from the ‘H NMR and “CNMR spaztra 
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sodium bonnate reduction. Spin decoupling allowed the pfmpirullljdlw H.B.K. afforded donine and the cor- 
asrignment of nearly all signals. Only a few of the responding N-oxide, whik the neutral fmction only gave 
saturated ring protons were overlapped multiplets. The widespread sesquiterpencs. 
cis+rkntation of H-2 and H-l I followd from the small Two South African species, Senecio umge&nsis Thdl. 

coupling Jz. I I (co 5 Hz), whik a large coupling J*., and S. oori&ilis Sch. Bip. gave cremophilanes and pyrro- 
indicate! rrwdiaxial protons at C-2 and C-3. A NOE liddine alkaloids. The aerial parts and the roots of both 
between H-2 and H-g further established the stereochem- specks gave the isomeric ketones 25 and 26 as well as the 
istry. The “C NMR data also agreed with the structure. corresponding Qmcthyl senedoate 27. The nature of the 
Cornprison with similar acetyknic compounds [21] ester groups clearly followed from the typical ‘H NMR 
allowed the assignment of the signals of the unsaturated signals (Tabk 9) and the relative position were dcducad 
carbons. In the mass spaztrum splitting of the 11.12~bond from the mass spectrum which showed a strong fragment 
kdtothebascpeakm/z91[C,H,]‘.whilclossoftheside for the elimination of C,HPCOIH and a very weak one 
chain followed by elimination of hydrogen gave the for [M - C,H,COzH]+. This only can beexplained with 
fragments m/r 133. 131. 129 and 128. Most likdy 32 was the C,utcr at C-9 where elimination lads to a con- 
formal via intramolecular Dick-Alder reaction of 31. jugated ketone. Furthermore the chemical shift of the 
which. however. was not isolated from this plant. olcfinic proton of the ester side chain is influcnccd by the 

The alkaloid fraction of the aerial parts of Senecio neighbouring keto group. Accordingly. the signal of the 
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IRf MS 

I 3600,17m 
2 36620. 1715 
3 3600. 1710 
4 3610. 1740, 17m 
5 3610, 1745.17m 
6 3600,1740,1720 
83600 
9 3610. 1720 

I. 3600. 17m 
II 3600. 1735. 1720 
I2 3640. 1735. 1720 
13 Mm, 17m 
14 3400. 1710 
15 34~0, l7m 
16 36m. l77q 1730 
17 36m. 1770. 1730 
I&/b 3580. 1770 
19 3520.1730. 1710 
to 35m. 1730. 1710 
21 35% 1745 
22 3540, 1725 
23 3580. 1745. 1730 
u 1770, 17m 
n 17m 
29 3580 
38 hfc =ICI 1750, 1720 
33 3540.2Hx) 
34 l7m. 1690 
3S 1740. 1710, 1690 
36 1745, 1725, 1695 
37 1745, 1730, I695 
3a 36m. 1720. 1690 
39 36m. I7m, 1690 
40 3600. 17m. 1695 
41 Mm. 1725, 1695 
42 1755 
43 l7m 
u 1735 
45 1810. 1760 
46 36Qo. 1780.1740 

237.136 [M]’ (8) (C,,H,,NO,), 80 [C,H.Nj* (100) 
237.136 [M]’ (IS) (C,,H,,NO,), 80 [C,H.Njl’ (100) 
335.173 [Ml’ (5) (C,,HI,NO,L I36 [M -OCR. RCOaH]’ (100, 
353.184 [Ml’ (2) (C,,HI,NO,L 220 [M -OCOR]’ (100) 
395.194 [Ml’ (3) (CloHIeNO,), 83 [C.H,CO]’ (100) 
369.179 [Ml’ (6) (C,,H*,NO,L 220 [M -OCOR]’ (100) 
153.079 [M -HaO]’ (loo) (C,H,,NO,) 
235.121 [M -H1O]’ (21) (C,,H,,NO,). 83 [C.H,CO]’ (100) 
335 173 [M -01’ (4). (C,,Hz,NO,), 83 [C.H,CO]’ (100) 
353 [M -01’ (0.5). 100 [O-C-(Me)CH(OH)Me]’ (100) 
393.179 [M -H1O]’ (0.6) (CxoHa,NO,A I(w (100) 
239.152 [Ml’ (6) (C,,H*,NO,A 83 [C.H,CO]’ (100) 
239.152 [Ml’ (12) (C,,HI,NO,A 83 [C.H,CO]’ (100) 
353.184 [Ml’ (1) (C,,Hs,N06A 83 [C.H,CO]’ (100) 
340.176 [M -Me]’ (22) (C,,H,*N06) CIMS 3% [M + I]’ (100) 
295.142 [Ml’ (0.5) (C,,Hl,NO,A 83 [C.H,CO]’ (100) 
253.131 [Ml’ (22) (C,,H,,NO.I 83 [C,H,CO]’ (loo) 
349.153 [MI- (18) (c,,H~,No~L im (100) 
349.153 [Ml* (15) (C,,H,,NO,L 1rn (100) 
365.147 [M]’ (8) (C,,H,,NO,A 119 (100) 
381.179 [Ml’ (1.5) (CIPHz,NO,A 107 (100) 
423.189 [Ml’ (9 (CI,HI,NO,). I51 (100) 
329.126 [M -RCO,H]’ (0.5) (C,,H,,NO,). 83 [C,H,CO]’ (100) 
430.272 [Ml’ (1.5) (CaeH,,O,), 83 [C.H,CO]’ (100) 
236.178 [M -HaO]’ (9) (C,,Hz.O,). 55 (100) 
392.126 [M -HOAc]’ (3) (Ca,HxOOl), 91 (100) 
256.135 [M]’ (29) (C,,Ha.O), 91 (100) 
344.162 [M] - (8) (C,,H,.O,), 83 [C.H,CO] l (100) 
388.189 [Ml’ (2) (CIzHa,OI), 83 [C.H,CO]’ (100) 

4oLm [Ml’ (2) (CuH,oOeA 97 [C,HKO]’ (100) 
402204 [Ml’ (6.5) (C,,H,,O,). 97 [C,H,CO]’ (LOO) 
360.194 [M]’ (4.5) (CI,HI,O,A 97 [C,H,CO]’ (100) 
346.178 [Ml’ (20) (C,,H,,O,). 83 [C,H,CO]’ (100) 
346.178 [Ml’ (2) (Ca,,Ha,O,). 83 [C.H,CO]’ (100) 
36O.lQ4 [M]’ (6) (Ca,Hx,O,). 97 [C,H,CO]’ (100) 
304.131 [Ml’ (12) (C,,HloO,A 229 [M -HOAc. Me]’ (100) 
316.167 [Ml’ (73) (C,eHI.O.A 69 [C,H,CO]’ (100) 
318.183 [Ml’ (78) (C,rH,*O.). 71 [C,H,CO]’ (100) 
293.103 [M -COMeI’ (2) (C,,H,,O,), I51 (100) 
336.121 [Ml’ (3) (C,,H,,O,A 55 (100) 

l NMR dnta (Tabk I-7) are deposited in the National Dau Bank and copies may be owned on 
sppliarion 10 the Ed11onal of!ke of the ~oumal PI Reading. 

tCompoun& I-23 in CHCI,. others in CCL 

indicated the presence of a y-&tone. and the chemical 
shift of the H-7 signal showed that a fret hydroxyl was at 
C-7. The corresponding proton was coupled with a 
broadened doublet at 64.08 which must be due to H-8. As 
the double doublets at 63.16 and 3.05 were a~pkd with 
the tripkt at 65.49 the y-lactonc oxygen was at C-2. The 
pair of doublets around 64.S obviously were those of H-9 
while the chemical shifts of two methyl singkts at d 150 
and a I.40 required a ncighbouring oxygen function. The 
prcscm~ of a dimcthyl carbinol residue was further 
supported by the MS fragment m/r 294 [M 
- C(OH)Mc,]. Thus all data agreed with the proposed 
structure 15. The stereochemistry was established by 
NOE difference spcarosoopy. Ckar NOES were observed 
between H-2 and H-9,. between H-7 and H-9*. bctwan 
H4’ and H-8 and H-9,. between the senccioyl methyl and 
H-8, and between H-2’ and H-8. Thus the a-orientation of 
H-2, H-7. H-8. CH,OSen and C(OH)Mcl was settled. 

completing the resolution of the stereochemistry. 
Thc’HNMRspcctraldafaof16(TabkS)wcreckscto 

those of 15. However. the scnccioate signals were replaced 
by those of an isovalerate. As all shifts and couplings were 
nearly the same as in the spectrum of 15 the stercochcm- 
istry also was the same. 

The ‘H NMR spectrumof 17 (Table S)also wascloscto 
that of 15 However the mokcular formula was 
C,,Ha,NO,. Inspection of the ‘HNMR spectrum 
showed. when compared with that of 15. that in the 
spectrum of 17 the methyl singlets were missing and the 
singlet at 62.99 was r&ad by a pair of doublets at d 3.06 
and 2.42. All the other signals could be assigned by spin 
decoupling. The relatively large shift difference for H-8 
may be due 10 the missing dcshickiing effect of the 
dimcthyl carbinol residue which indirectly supported the 
proposed stereochemistry at C-2’. 17 obviously is formed 
by a Retro-Aldol reaction of 15. 
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Tabk 9. CMstitucnts of the Sen&o spa+m a&sod 

1157 

scnccio specks (volacbcr. origin) O-ID Cmitucnts 

s. lmdfi4siwfu 

(voucbcr 83/ 1567. Costa Rica) 
s. nKgaphyllLu 
(voucbcr 83/l 568. Costa Ricx) 
s. ~cnsis 
(voucher RHK 9130, Peru) 
S. discolor 

(vowha Jam. 16 Jama&) 

S. &hii 
(voucher RMK 9OMI Peru) 
s. qua&&mis 
(vocrher 84/16X$ Mexim) 
s. coahuilmsir 
(voucha &4/1644) 
s. saligrtw 
(voucbcr &l/1653. Mexico) 
s. m&&oe 
(Bat. Garden Bcriin-Dahkm) 
s. gr4nl[/dlw 
(voucbcf TumcT 15149 frEx& M&co) 

s. wop+liac@%is 
(voucher 81/128. Transvasl) 
s. dolrcho&tyius 
(voucher RMK 9261, Peru) 

S. Lzric@&ur 
(voucha RMK 9188. Peru) 
S. m 
(voucher Vinant 1990. Natal) 
S. &i/is 
(voucher Vincent 213. Natal) 

s. caudafw 
(VOLE&Z Vincent 191, Natal) 

1 ks 

7008 

1808 

808 

2408 

2958 

358 

1x0 

too8 

JOOP 

1000 

25Og 

3gOg 

200 

45u 

1008 

10 mg 8IulFumenc 10 mg ~liine. 2 mg scno&minc 

10 mg 19, I mg El 

2 mg 19 and compounds as prcvbusty (41 

Smg~D,8~66_~lox~~~2mgolthc 
6&scrn~ioyloxy and 4Omg of tbc 6j%aatoxy dcrivaGvc, 2 mg 68 
raracioyloxy4a-hydrox~~~~~ne. I mg of tbc 6&angcloybxy 
and 6 mg of tbc ixobutyrybxy dcrivativc 
2mgpammneD.4mga-humuJcnc.3m8a~ 6 mg scnactnin, 
4 mg isavnwtnm 
1 mgxcnkirkinc.5mgfloriscnin 

IO mg cacaiol methyl ahcr. 2 mg dchydrmxiohufin 

3mg7 

IO m8 lupa~~, 15 mg tj3-angdoyloxy+bydtycwdum-7w 6 mg 
xcnactnin. 2 mg 14E-xensctnin, 5 mg isoptcropborin 
2~Icnknkine,Smpn~irtinc.l5~bad~IOmg~inare. 
2m8yrthu~8mg3C3m8~7~%4~~37.5rry~~~~. 
2mg40,2Omg41 
lmgU@Igrootr6mgU) 

S mg 21, IO mg a-bumuknc, IO mg a-humuknc-IJGcpoxidc, 5Omg spat- 
huknol, 40 mg 6#-angJoytoxy-I (l~ydrof~~~~~ 20 mg 
of the 6#-popionyloxy derivative 

3mg 1.2m8 Z 3mg 3. Smg !-famaFn+ 1Omg mc D, 2m8 
cuyophy~l.l@cpoxidc, 2 mg a-humukne-IJO-cpoxidc, 2 mg spsthu- 
~4mgrmnoyloxid+8mgmrnodlOmgrru-~urrrrlPsic~10mg 
of 9.1 idcbydro dcrivativc, 3 mg k-bydroxyc&am+l$cnc, S mg 6a- 
tigbyloxyeudcsm-rl( 1 S)-cnc. 170 mg 25. I20 mg 26.7oD mp W and 7UO mg 
of the tnphcnyl eonatc. 

7mg11,2melacl~,4msIlmgS,6~%l.Smg3,2~162mg13, 
S.SmglS, 1 mgl4, I mg1f.t mglt.1 mgU4mg9,2mgl@, 1 m86,O.Jmg 
9. 0.5~ 6. Img Il. tOm# aryo~yhcMc~l.l@cpoxide. 5mg 6& 
mcthacryloyloxy-. 1 mg scnccioyloxy- snd 1 mg isobutmloxy-I, IOF 
cpoxyfurocrcmophil-9onc. SO mg 42. 1.5 mg 43. 1.5 m8 44. 5 mg IS and 
1.5 mg 46. 

The ‘HNMR spcqtrum of l&/b (TabkS) dearly 
showed that we were daiing with a pair of cpimcrs. but 
again several signats were dose to those of W-17. 
However. a downfield signal which couki be assigned lo 
H-7 and the signals of the senccionate residue were 
missing. Furthermore the typical H-9 doublets were 
replaced by a pair of singkts at bS.41 and 5.47. The 
presence of a y-tione was indicated by the IR Lnnd and a 
pair of doubkts aI 65.27 and 4.61. Spin tiupling 
showed that the latter were the signals of H-2. Inspaction 
of models indicated tht the proporzd stereochemistry 
woufd nicely explain the shift difference of H-2 which 
most likely was due to the strongdcshieldingcffcct of a 9a- 
hydroxyl group. Also the shift differences of the methyl 
singkts an bc explained from the mod& 

The dcsacyl derivative of 15 and 16 WC have named 
scnecicaudatin. 17 norscntiudatin-9-&cnazioate and 

l%r/b scncfziaudatinal scmia&aI. The biogcncais of 
l%lg is not very dear, but most likely the epoxide of 1 is 
the precursor of 15 which may be formed by addition of a 
smedoyl cation. 

The neutral fr8ction afforded caryophylknc-l.lO- 
cpoxidc, the known furocremophilancs 6&isobutyryloxy- 
l(lO~ehydrofur~ophil-9~~ [IS), 6&m&a- 
cryloyloxY-* 6/Msobutyryloxy- and 6@+cnccioyioxy- 
1/I.1O@poxyfurocrtmopbil-9-onc [13.23] as well as 
42-44 and the &tones 45 and 46. 

The structure of 42, whkh was the main constituent, 
followed from the mokcular formula fC,,HroO,), the 
‘H NMR (Tabk 7) and the “C NMR spa%ra (Tabk 7k 
The ’ H NMR signals dearly could he asaigncd by spin 
dmpiing and by comparison with those of other 
furocrcxnophitna [if. The prrsenoc of a 6&ac.ctoxy 
derivative was indicated by tbc typical signals for H-6 and 
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H-9. The chcmicol shift of H-9/I rbowal tht a 1OLLz~xygcn 
function was present. which most likely was an cpoxide. 
This was deduced from the chemical shifts and the 
coupling of a doublet at 63.23. Irradiation coIIapucd a 
double doubkt at 63.42 to a doubkt. The Lttcr was 
further transformed to a doublet on irradiation of a 
double doublet at b 3.13. The proton, represental by the 
latter, was further coupled with a double quartet at d 1.95, 
and thus the protons H-I-H4 wcrc assigned. The pros- 
ence of a l/ZlOj?.2/?.3/?-bisepoxide was dcduccd from the 
couplings I,., and I,... The proposal was confirmed by 
NOE diffcrcnoe spectroscopy. Clear NOEs were obscrval 
between Hd. H4, H-3 and H-2, bctwm H-14 and H-9/3. 
between H-4 and H-6, bctwctn H-2 and H-6 as well as 
bctwan H-3 and H-6. Furthermore the shifts in the 
“C NMR of C-l-C-3 and C-10 clearly showed that there 
were cpoxidc bearing carbons, though they were 
unusually shielded (661.3. 55.5. 49.5. 48.8). 

The ‘H NMR spectral data (Table 7) of 43and U were 
in part similar to those of 42. However. the characteristic 
signals of a mcthacrylatc and an isobutyratc replaced the 
signals of the 2.3cpoxide. Spin decoupling dearly showed 
that the ester group was at C-2. Inspection of models 
indicated that the couplings and the different dcshiclding 
of H-l by the ester groups require an a-orientation of the 
acyloxy groups. 

The ‘H and the “CNMR spcztra of 45 (Table 7) 
showed that this compound differed from 42 only by an 
alteration in the furan moiety. An unusual long range 
coupling through five bonds between H4 and H-9a (co 
0.5 Hz) was present, which also was obacrvcd with 42. As 
can be deduced from the IR, lactone was present. A quartet 
at 63.01. which collapsed to a singkt by irradiation of the 
doublet at 61.28, obviously was due to H-l I. This 
required that no hydrogen was at C-7. In agreement with 
the molecular formula a 7,Ecpoxidc therefore was 
assumed, which wassupported by the “C NMR signalsat 
685.7 (C-8) and 58.5 (C-7). CIlrcful NOE differem 
spectroscopy established the proposed structure and 
configuration. NOEs were present between H-14 and H- 
Il. H-9and H4,bctwccn H-1Sand H4.bctween H4and 
H-6. H-3 and H-14, between acetate methyl and H-13 as 
well as between H-6 and H-3, H-4 and weakly H-2. 
Inspection of a model shows that these results required 
the proposed sterwchemistry with a 7z8zcpoxide. 

The ‘H NMR s-rum of 46 (Table 7) was a@n 
similar to that of 42 and 45. Aardingly, most signals 
were nearly identical. However, the changed situation in 
the furan moiety was obvious. A coupling bctwan H-6 
and an oletinic methyl doublet at b 1.90 indicated a 7.1 l- 

double bond while the absence of a proton at C-8 was 
indicated by the doublets of H-9. The chemical shifts of 
thcsc protons in agreement with the IR and MS favoured 
the presence of a hydroxyl groupat C-8. which most likely 
was a-oriented sina an 8/3-hydroxyl group should 
dcshicld H-98. Furthermore H-lz was dcshicldcd by the 
Ea-hydroxyl group Surely 45 and 46 are derived from 42 
by oxidativc transformations. The roots also gave 6& 
mcthacryloyloxy- and 6/l-scnecioyloxy-lB.lOB-cpoxy- 
furocrcmophil-9-one. 

The investigation of I6 further Senecio species has thus 
shown considerabk chemical diversity which is typical of 
this very diverse genus. Many species of both the scnecioid 
and cacaloic types contain mainly alkaloids and 
furocrcmophlhna as characreristic compounds [I]. In 
two South African spccics rhcx wcrc replaced by cremo- 

philona which are the probabk prccurso rs of the furans. 
Two Costa Rican spa&s and the distinctive Peruvian 
Scrvcio loridjdirmr leek eranophilanes but the latta has 
a distinctive acctyknic aldehydc. The more simple al- 
kaloids like 1-18 without a macrocyclic lactonc mokty 
may be of chcmotaxonomic importance. However. more 
results are necessary 10 get a dear picture. 

EXPCRIMEXTAL 

T~K air dried plant material was extracted with 

E~#-pctrol-MeOH. I : 1: I, and the CXIK~S obtamed were 

wotkcd-up and scparared III the usual fashion [WI. For ~hc 

is&tion of alkaloids the cxtr~1 ol the aerial parts were trearcd 

with2NHClandCHCI,.Tothc4.phrvconc.NH,wuadded 

and the alkaJoids were extracted wirh CHCl,, again sqnratcd 

from the organic phase by shaking with 2 N HCI and isolated 

after addition of cont. NH, by CXIM~~II with CHCl, 

Separation was rhicvcd by TLC (SiO*) using rn~xturcs of 

CHICl,-McOHsoncNH,.85: 14: I (solvent 1).92:7: I (solvent 

II) or 94:5:I (solvcn~ 111) and by HPLC (RP 8. flow rate. 

3 ml/min, co 200 bar). Known compounds were identifial by 

complying the 400 MHz ‘H NMR spectra with those of auth- 

entic matenal and by co-TLC or by ngorour structure 

elucklarion by NMR, MASS ~IKI IR spectroscopy and comparing 

the&u with thosein the literature. In severalcases. probably due 
10 the small quantiua. no crystals could be obtained. these 

compounds were colourlcss oils. The purity of all compounds 

was dcterminal by TLC in dilTcrmr solvent mix~urcs and by 

‘H NMR. 
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