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was ruled out. Therefore the hydroxyl group must be 
situated at the C-l position. This last position is in 
agreement with the biogenetic pathway proposed by 
Bohlmann et ol. [6]. The possibility that the arene oxides 
function as intermediates during the oxidative metabo- 
lism of aromatic substrates to phenols and oxepin derivat- 
ives has been described [7,&I]. This oxidative pathway was 
suggested by Rohlmann et al. [6] to explain the biogenesis 
of senoxepin and liguhodgsonal. 

The isolation of I-hydroxyplatyphyllide agrees with the 
oxidative pathway proposed by Jerina et al. [7,8] in which 
the non-enzymatic opening of the l&oxiarene lead 
principally to the 1-hydroxy derivative. 

On the other hand on the basis of the 400 MHz 
‘H NMR spectrum (see Experimental) of 2, the relative 
stereochemistry of H-6 and H-7 could be assigned as trans 
in agreement with the following data: H-6 at 65.16. br d. 
J1,, = 11 Hz and H-7 at 62.24, d&f, J7,6 = 11 Hz, J7,aa 
= 3.5 Hz and J,,#) = 13 Hz. These coupling constants 
are consistent with a vicinal dihedral angle of approxi- 
mately 170” between H-6 and H-7. The sign of the optical 
rotational power of 2 suggests that it has the opposite 
absolute configurations at C-6 and C-7 to compound 1 

Pa 
On the other hand the mass spectra of platyphylhde and 

I-hydroxyplatyphyllide were particularly interesting 
Platyphyllide showed one fragmentation pathway with 
losses of hydrocarbon fragments (M - Me; M - Cz I-I.,; M 
-C,H* and M -CsHs), leading to the base peak 
(C9He0z) at m/z 146, from which originated almost 
exclusively the CO expulsion. This suggests that the 
fragment at m/z 146 was of appreciable stability and it 
originated in a fragmentation process with arrangement 
and retention of the oxygen atoms 

The fragmentation pathway of platyphyllide from the 
base peak at m/z 146 resembled closely that of coumarine 
(3) and isocoumarine (4) (Scheme 1). The similarity of the 
mass spectra of coumarine and isocoumarine could be the 
result of one expulsion to lead to a unique species. Thus 
expulsion of the lactone CO kads both species to give one 
unique ion of the benzofurane type at m/z 118. In fact, the 
subspectra of benzofurane is contained in the spectra of 
both species. 

From this data it was necessary to propose one 
mechanism of rearrangement for platyphylhde that leads 
to one structure of the isocoumarine or coumarine type. 
The only plausible rearrangement for the fragment at m/z 
146 is one which retains the CO bonded to the aromatic 

ring This fact, together with the metastabk transitions and 
high resolution data, kads to the proposal of the forma- 
tion of the m/z 146 fragment shown in Scheme 1 which 
agrees with a pathway of isomerization to isocoumarine. 

The validity of the proposed structure was confirmed 
when the mass spectrum of I-hydroxyplatyphyllide was 
considered in which the isocoumarine fragment at m/z 162 
agreed with the mass spectral studies on Ghydroxy- 
coumarine. Roth compounds yield one unique fragment 
of the 5-hydroxybenzofurane type at m/z 134. The sub- 
spectra of 5-hydroxybenzofurane was totally correlated 
with that of the I-hydroxyplatyphyllide. All this evidence 
allows the proposal of a unique mechanism of rearrange- 
ment for one lactone. 

EXPERIMENTAL 

Mps were recorded on a L&z-hot stage apparatus; the 
“C NMR spectra were recorded in a Bruka WP-80 in CLICK,; 
the ‘HNMR spectra were recorded on a Varian EM36OA in 
CDCI,; all tbc mass spectra were determined utilizing a Varian 
MAT 1 I2 S spectrometer at 70 cV and 0.7 mA. For the meta- 
stabk decompositions the scan of the magnetic tield strength (B) 
and the voltage of the electrostatic analyser (U,) were linked. 
Thus, for the search of daughter ions U,/B is maintained 
constant, white for the search of parents ions II,/@ is constant. 
For high resolution measurements peak matching was used with 
an error smalkr than 20 ppm and a nsolution better than 6000 in 
the 10 % valley definition. The ion source was always kept at 200” 
andadirectsPmpkinlctbetwctn60aodlM”weruJcd[9]. 

Plant mater&l. Senecio gill&slaM was c&xtcd in June 1984 by 
L. A. Del Vitto in El Challao. Mendoza, Argentina and identifkd 
by L. A. Del Vitto (MERL N”lJ49). 

E.xtrac~ian, pw@carion and isolation. Rootx of S. gilliesiano 
(4tUlO g) wcn cut into small picas and extra&d with hot McOH 
(5 L x !).‘lhecxtranwas~ncdinwcuo,andthcrrsultingrt~idue 
(135.8 g) was taken up in 30% citric acid soln and extracted 
several times with n-hcxanc (35.2 g) and CHCI, (7.2 g) The acidic 
extract was made alkaline and worked up in the usual way for the 
alkaloid extraction [3]. 

The n-hexane extract was chromatographed on silica gel 60 for 
CC (150 g). Elution was carried out with solvents of increasing 
polarity, starting with hexan&H6 (I : I) The colkcted frac- 
tions (100 ml each) were checked by TLC on silica gel 60 HFss, 
(C6H,-dioxantAcOH)(120:20:3)and~H,-EtOAc(lg:l and 
9: 1). the ones of similar composition were combined and the 
solvent removed 

Platyphyllti (1). The C& eluate fractions (17-22) yielded a 

R = H- m/z 214 m/z 146 

R = HO- m/z 230 m/z 162 

Scheme I. 



A norsesquiterpenc lactonc from Sew& 1925 

Tabk 1. ‘H NMR (CDCl,, 60 MHz) data for compounds la, 2a and 2b 

Proton 18 t 

2 
3 
6 
12 
13 
15 

OH 

746(1H,dd,J=8and8Hz) 6.75 (1H.d.J - 8.5 Ha) 
768(IH,d,J=SHa) 7.18 (1H.d.J - 8 Ha) 
S.l2(1H,d,J=8Hz) 5.Og(lH,d.J-1lHa) 
1.10 (3H, d, J = 1 Hz) 4.89 (2H, br s) 
1.02 (3H. d. J - I Hz) 1.86 (3H, s) 

- 3.93 (3H, s) 
7.4O(lH.d.J=8Ha) - 

- - 

2b 

6.78 (HI, d, J - 8.5 Ha) 
7.21 (lH,d,J=8.5Hz) 
5.16 (lH.4 J - 11 Ha) 
1.12(3H,d.J-1Hz) 
l.O23H,d,J=lHz) 

- 
- 

6.94 (k s) DsO cxch. 

Table 2. “C NMR (CDCI,, 20.0 MHz) 
data for compounds 1.2 and 2a 

Carbon I 2 2a 

I 129.6 153.9 146.3 
2 122.6 116.6 111.8 
3 132.0 135.1 134.3 
4 124.5 124.4 124.4 
5 143.9 143.9 143.9 
6 80.2 81.3 79.3 
7 46.1 46.1 45.9 
8 25.6 25.0 24.7 
9 26.5 27.0 36.6 
IO 148.5 148.4 150.3 
11 133.5 109.4 111.3 
12 112.1 112.2 111.9 
I3 20.4 20.4 20.2 
14 170.7 171.0 168.2 
15 - - 55.9 

crystalline residue (0.4588) which was rahromatographcd on 
silica gel 60 H (15 g). The clution was carried out with ChHe and 
the fractions 7- I2 yielded 0.395 g of a crystalline residue which on 
repeated crystalhzations from cyclohexane yielded colourkss 
crystals of compound 1. The spectral and physical data of 
compound 1 were identical with those reported for platyphyllidc 
[6]. “C NMR data of 1 and shown in Table 2. MS m/z (ml int.): 
214[M]+ (44). 146(100), 118 (82),90(14),89(11). 

Hydrogenation oft Compound l(O.06Og) wa.sdissolvcd in dry 
EtOAc and 0.100 g of 5 % Pd on charcoal catalyst grade was 
added. The mixture was stirred under Hs atmosphere for 2 hr. 
Then the mixture was chromatographcd on alumina and the 
resulting product (la) was crystalliacd in cyclohexanc to give 
0.042 g of la. HRMS: Cak. for C14H,a01 M, 216.2802. Found 
hf, (MS) 216.2813. The ‘HNMR data are shown in Table 1. 
Other significants peaks in the MS m/z (rel. int.): 217 (7) 216 
[M]+(39).188(20),187(6),173(9).159(6),149(10).148(95).147 
(9), 146 [CqH601] @I), 145 (8), 132 (8), 131 (9). 129 (7L 127 (6), 
119 (13L 118 [C&O] (lOO), 117 (13L 115 (19), 91 (11). 90 
[GH,] (20). 89 [C,H,] (IS), 77 (8), 69 (49), 63 (8), 51 (9). 

I-Hydroxyplufyphylli (2). The C,H,-EtOAc (49: 1) chaste 
fractions (29-343 yielded a crystalline residue of 0.637 g which 
was rcchromatographcd on silica gel 60 H (Isg), the clution 
carried out with C,H,-EtOAc (49: I). Fractions 8-14 yielded 
0.575 g ofa crystalline residue which on repeated crystahizations 

from cyclohexantC6Hb yielded colourlcss crystals ofcompound 
1 mp 118-120” (cycloheaanc-GH~). 

[a]‘0 = y12 7 yi5 , z9 2 :fi7 5 (MeOH; c 6.38 mg/ml). 

‘H NMR (400 MHz. CDCI,): 66.80 (1H. d, Jl,, = 8.5 Hz H-2). 
7.23(1H,d,J,,s =8.5H~.H-3),5.16(1H,brd,J~,~ = I1 Hz,H- 
6), 224 (It/hid, J7.6 = I1 Hz. J,.,, = 13 Hz, 57.8. = 3.5 Hz. 
H-7)q 2.16 (lH.dddd, Ja..,, = 14 Hz. Js.,o, = 7.5 Hz J,,., 
= 3.5 Hz. J8e.p. = 8 Hz, H-8@, 1.94 (IH.m, H-8/?), 274 
(lyddd,J~,e,=17.5Hz,JP.,s.=8Hz,J~.s,=10~H-9aA 
3.02 (lH, br dd, J9,.~ = 17.5 Hz, J9,,,. = 7.5 Hz, H-98), 4.89 
(lH,brs, H-12). 4.88 (lH,brs. H-123, 1.86 (3H,brs, H-13). 
“CNMR data of 2 arc shown in Tabk 2 Other sign&ant 
peaks in the MSm/z (rel. int.): 231 (7),23O[M]* (36), 215 (5),212 
(16), 172 (5), 163 (12), 162 [&HsO,] (lOO), 160 (13), 135 (S), 134 
[C,&Os] (55). 1 I5 (5A 1% [C,H,O] (5X 78 (6). 77 (5X 51 (5). 

Mahylatbn of compound 2. Compound 2 (0.15 g) was dis- 
solved indry EtsOandCHsNx wasaddcd slowly,followcd by the 
usual work-up to give I-mcthoxyplatyphyllidc (0.135 g) 2a. 
HRMS: Cak. for CIsHIeOs: M, 244.2906, Found M, (MS) 
2442898. The ‘HNMR data of 2a are shown in Table 1. the 
“C NMR data in Table 2. Other signiticants peaks in the MS m/z 
(rel int.): 245 (5). 244 [Ml+ (27), 177 (13). 176 (lOO), 148 (5). 147 
(45),1~(12).119(7),118(18),115(6).91(8),%(16),89(9).77(8). 
63 (5), 51 (6). 

Hydrogenation o/ compound 2. Compound 2 (0.07 g) was 
dissolved in dry EtOAc and 0.100 g of 5% Pd on charcoal 
catalyst grade was added. The mixture was stirred under HI 
atmosphere for 2 hr. The mixture was chromatographed on 
deactivated alumina and the resulting product was crystallized in 
cyclohexane-CbH6 to give 0.0358 of 2). HRMS (Cak. for 
C,.HIeO, hf, 232.27%. Found M, (MS) 2322791). The 
‘H NMR data of 2b are shown in Table 1. 

6-Hydroxycoumarine. MS m/z (rd. int.k 163 (IO), 162 [Ml’ 
(100),135(8),l34(75),106(10),105(I4),79(6),78(28),77(16),67 
(7), 66 (5). 63 (5). 54 (7), 53 (13). 52 (II), 51 (23). 

Conmartae (3). MS m/z (ml. int.): 146 [Ml+ (lOO), 118 (55). 90 
WA 89 (20) 

Isocoumarine (4). MS m/z (rd. int.): 146 [M]’ (100). II8 (El), 
90 (33), 89 (30). 

The extract containing the crude alkaloids (3.87 g) was chro- 
matographcd on a column (0.35 x 20 cm) of silica gel 60 H (65 g). 
Fractions of 25 ml were colkctcd. The solvent system 
CHCI,-MeOH-NH, (85:14:1), was used. According to the 
results of TLC fractions 8-14 (I.28 g) were combined as were 
fractions 19-25 (1.76 g). 

From the tirst fractions scnccionine was identified by com- 
parison with an authentic sample. From the fractions 19-25 




