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Abstract-The aerial parts of Senecio rosmarinus afforded, in addition to the already known compounds, a new 
sesquiterpenic &tone, I-oxo-lO/?H-eremophila-7 (1 l)en-8a,12 olide. The structure was established by spectral studies 
in which ZD-NMR spectroscopy played an essential role. 

lNTRODUCllON 

In a continuation of a phytochemical investigation of the 
genus Senecio which grows on the western flank of the 
Andes in northern Chile (ca 4OOOm), we wish to report 
the identification of a new sesquiterpenic lactone of the 
eremophilanolide type (l), isolated together with the 
known acetovanillone, istanbulin A (2) [l] and istanbulin 
B (3) [Z 33 from Senecio rosmarinus. 

RESULTS AND DISCUSSION 

The dried and powdered aerial parts of S. rosmurinus 
Phil. were extracted with ethanol. The HCI-insoluble 
portion of the ethanolic extract yielded four compounds 
(see Experimental). 

Based on the spectral properties, compound 1 was 
deduced to be l-oxo-l0/3H-eremophila-7(ll)-en-8a,12 
olide. The IR (CHCl,) and W (EtOH) spectra of 1 
(C,,H,,O,, M+ 248.1385) supported the presence of the 
a$-unsaturated-y-lactone (1750, 1680 cm-‘, 218 mn, 
log e4.16), a six-membered ring ketone (171Ocm-‘, 
283 mn, log 8 1.8) and the lack of hydroxyl groups. The 
“CNMR spectrumof 1 (Table l)revealed thepresenceof 
three methyls (C-13, C-14, C-15), four methylenes (C- 
2, C-3, C-6, C-9), two methines (C-4, C-lo), a closure 
lactonic methine (C-8) and a quaternary carbon (C-S), a 
pair of olefinic carbons (C-7, C-l l), a ketoniccarbonyl (C- 
l) and a lactonic carbonyl (C-12). These spectral data of 1 
are in agreement with those of istanbulin B (3) [2,3] in 
almost all respects and suggested that both compounds 
possesed the same 1-oxo-eremophilanolide skeleton. The 
same base peak in the HRMS of both compounds at m/z 
137.0975 [C9HIJO]+ also supported the above conclu- 
sion. The steric arrangement of 1 was derived on the basis 
of 400 MHz ‘H NMR (Table 2). The chemical shift of the 
C-S methyl protons is considered direct evidence for the 
configuration at C-10. In a number of eremophilanolide 
derivatives it was found that the chemical shift of the C-5 
methyl in the cis-annellation of the homobicylic system 
with the value 60.9-1.2 is typical, while in the [runs- 
annellation it is 60.54.9 in CDCl, solutions [4,5]. The 

resonance of the C-5 methyl group of 1 at SO.93 is an 
indication of a els-annellated decalone system. The careful 
spin-spin decoupling experiment am be explained assum- 
ing that the molecule (1) presents an optimum double- 
chair conformation in its cisdecalone moiety with the 
following relative configuration: C-4 methyl j?squatora 
C-5 methyl /?-axial, C-10 H /?-axial and C-8 H /?-axial. The 
couplings of H-4 with the methylene hydrogens at C-3 
have J values 13.0 and 6.5 Hz and of H-10 with the 
methylene hydrogens at C-9 values 12.7 and 6.6 Hz 
which are in agreement with the proposed stereochemistry 
for 1. The assignment of all carbons and protons of 1, as 
shown in Tables 1 and 2, was achieved by 13C-‘H shift- 
correlated 2D and by ‘H shiftcorrelated 2D, COSY45 
experiments. The latter, a relatively new NMR pulse 
sequence, is particularly useful in order to assign a 
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Table 1. “C NMR data of compounds 1, 
2 and 3 (100.6MHz, CDCI,. TMS as 

internal standard) 

C 1 2t 3t 

I 211.72 211.18s 211.40s 
2 37.00 41.12 r 41.32 t 
3 30.35 31.12 t 31.18 I 
4 29.18 42.07 d 42.63 d 
5 42.57 44.81 s 44.38 s 
6 36.03 33.77 I 38.61 t 
7 158.91 157.90 s 159.01 s 
8 78.48 108.69 s 79.% d 
9 33.57 37.00 f 29.34 I 
10 56.80 54.29 d 54.42 d 
I1 121.94 123.90 s 122.83 s 
12 174.10 171.88 s 176.60 s 
13 8.37 8.09 8.28 q q 
14 20.91 11.51 12.07 q q 
15 14.87 14.74 14.89 q q 

*Assignment by CH-correlation 2D. 
t Assignment by SFORD. 

complicated pattern of ‘HNMR signals, while the 2D- 
“C-‘H correlation allows, using only one experiment, 
connection between two types of nuclei (’ %J and ’ H) to be 
established. The correlation character of the method 
allows an assignment made for one type of nucleus to be 
transferred immediately to another type [a]. Application 
of these techniques for 1 leads to unambiguous assignment 
of three methyls, four methylenes and two methine 
carbons, signals which are difficult to assign by other 
methods. 

Compounds 2 and 3 were identified by comparison 
with authentic samples of istanbulin A and B which have 

been isolated only once before from Smyrnium olusatrum 
(Umbelliferae) [l-3]. The chemical transformation of 2 
into 3 with hydrogen iodide, confirmed that both com- 
pounds had the same carbon skeleton, in accordance with 
the stereo structures recently proposed. The 13C NMR 
and ‘HNMR spectra of 2 and 3 (Tables 1 and 2) were 
practically identical with the exception of the signals of the 
carbon atoms and protons affected by the presence of the 
hydroxyl group connected at G8 in 2. 

The fourth isolated compound from S. rosmarinus was 
identified as 4-hydroxy-3-methoxyacetophenone (aceto- 
vanillone) by IR, ‘HNMR and mp, comparison with 
authentic sample. 

EXPERIMENTAL 

Planr material. Seaecio rosmarinus was collected in the area of 
Toconce, 90 km east from the city of Calama in northern Chile, 
and identified by Professor C. Marticorena (University of 
Conception). 

Voucher specimens are kept at the herbarium of the University 
of Conception, Chile. 

Extrocrion cad holotion. Air-dried aerial parts (3.70 kg) were 
powderedand extracted with EtOH (I5 l.).Tbedry EtOHextract 
(4oog) was treated with 4% HCI (5 x 2.5 I.) and filtered. Tbe 
HCI-insoluble part (35Og) was treated with CHCI, (3 x 1 I.), 
filtered and concd. The CHCI, concentrate (200 g) after standing 
for 2 weeks in Me&O yielded crystalline 2 (20.3 g). The 
supematant (I 55.6 g) was subjected to silica gel CC (I .5 kg) and 
eluted with petrol, C,H,, CHCI, and EtOH in varying propor- 
tions of increasing polarity. The substance eluted with petrol was 
purified by repeated recrystallization from Me&O-Et,O, 
whereby fine needles of 1 (1.8 g) were obtained. Further purifi- 
cation of the C,H, eluates gave 3 (1.3 g); the C,H,-CHCI, (1: I) 
ehtates yielded 4 (270 mg) and CHCI, eluates afforded 2 (2.5 g). 

I-Ox~lOgH-eremophilo-7( I l@t-8412 elide (1,1.8 g). Colour- 
less needles from Me,CGEt,O, mp 157” (Found: C, 71.9; H, 8.1. 
C,,H,,Os requires: C, 72.5; H, 8.1 %)I [a]g - 11.2” (CHCI,; 
~0.83); UVIg”nm (loge): 218 (4.16). 283 (1.8). 

Table 2. ‘H NMR data of compounds 1.2 and 3 (400 MHz CDCI,, TMS as internal standard) 

1 2 3 

2a 2.47 ddd (15.2, 13.8, 7.5). 2.38 ddd (16.5, 10, 3.5) 
28 2.19 ddd (15.2, 5.5, 3) 2.47 ddd (16.5, 5, 3.5) 
3a 1.85 dddd (13.3, 7.5, 6.5, 3) 1.96 dddd (14.2, 3.8, 3.5, 3.5) 
38 1.58 dddd (13.8, 13.3, 13, 5.5) 1.65 dddd (14.2, 12.6, 10.5) 
4a 1.88 ddq (13. 6.6, 6.5) 2.09 ddq (12.6, 6.6, 3.8) 
6a 2.92 d (14.3) 2.33 dd (13.5, 1.7) 
68 1.92 dd (14.3, 1.5) 2.63 d (13.5) 
8a - - 
8B 4.59 ddd (10.9, 6.3, 1.5) - 

9a 1.78 ddd (16.3, 12.7, 10.9) 2.38 dd (13.8, 3.5) 
98 2.38 ddd (16.4. 6.6 6.3) 1.75 dd (13.8, 13.1) 
10x - 2.82 dd (13.1, 3.5) 
lOP 2.32 dd (12.7, 6.6) - 

13 1.84 t (1.5) 1.80 d (1.7) 

14 0.93 s 0.55 s 
15 0.90 d (6.6) 1.03 d (6.6) 
OH - 4.13 s 

2.38 ddd (16.5, IO, 3.5) 
247 ddd (16.5, 5, 3.5) 
1.96 dddd (14.2, 3.8, 3.5, 3.5) 
1.65 dddd (14.2, 12.6, 10, 5) 
2.00 ddq (12.6. 6.6, 3.8) 
2.10 dd (13.5. 1.7) 
2.75 d (13.5) 
4.62 ddd (12, 7, 1.7) 

- 

2.47 ddd (13.8, 7, 3.5) 
1.45 ddd (13.8, 13.1, 12) 
2.47 dd (13.1. 3.5) 

- 

1.81 t (1.7) 
0.55 s 
1.02 d (6.6) 

- 

*Coupling constants (Hz) in parentheses, 
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IRvcHa _ 3cm-I: 1750 (y-lactonc), 1710 (c-0). “CNMR: sa 
Table 1. ‘H NMR: see Table 2. 

EIMS (70 eV. dina inlet) m/z (rel. int.): 248 (52), 233 (7), 230 
(8b 219 (10). 215 (12), 187 (13), 175 (IS), 174 (13 147 (lo), 137 
(loo), 125 (22), 124 (22), 112 (43), 110 (22), 109 (48), 107 (13), 105 
(13). HRMS m/z 248.1385 (C,,H,,O,; [Ml+), 230.1266 
(C,,Ii,,O,;[M -H~0]+),215.1073(C,.H,s0~;[230-Me]+), 
137.0975 (C,H,,O. 100%). 

nansformation of istanbulin A to istanbulin B. To a soln of 
istanbulin A (68.7 mg) in CHCl, (15 ml) was added 57 % HI 
(0.2 ml) and the soln was refluxed (1.5 hr). This reaction mixture 
was cooled, poured into 0.01 M Na&Os (50 ml), extracted with 
CHCI, (3 x 25 ml),driai and conal in wcuo yielding istanbulin B 
(45 mg) which was identified with authentic sample by mmp. 
TLC, IR, NMR spectral data. 

4-hydroxy-3-methoxyocetophenone (acerownilkme). Identified 
by TLC, IR, ‘H NMR by comparison with an authentic sample. 
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Abstract-Three transclerodane diterpenes were isolated from the aerial part of the Portulaca cv Jewel. Their 
structures were elucidated by spectroscopic methods and chemical correlations. 

INTRODUCHON 

Among the known constituents of Portulaca plants are 
portulal 1, a plant growth regulator [I-33 and the minor 
diterpenoid congeners of Portulaca grandijlora Hook. 
[4,5]. In this paper we report on the constituents of the 
Portulaca cv Jewel, the flower of which is similar to that 
of Porrulaca grandifiora Hook. except that it is single- 
petalled. The two plants also differ in chromosome 
number [6]. 

RESULTS AND DISCUSSION 

An ethyl acetate extract of Portulaca cv Jewel was 
separated by extensive chromatography. Portulide A 2, 

previously reported as ‘portulide’ [4], was isolated as a 
major constituent. In addition, three new apparently 
closely related constituents, portulida B 3, portulide C 4 
and portulide D 5, of which 3 represented the other major 
compound, were obtained and characterized on the basis 
of spectroscopic analyses and chemical correlations. 

The new compounds 3-S have the molecular formulae 
CIOHz80k Cz0Hz80. and.CaoH2,04, respectively, de- 
duced from the [M - H20J’ peaks in high resolution 
mass spectra. The molecular ion peaks were ascertained 
by FAB mass spectroscopy in glycerol The IR spectra 
indicated the presence of hydroxyl groups and A2.3- 
butenolide rings in every compound. 

In the ‘HNMR spectrum portulide B 3 exhibited 


