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Extraction1 of Senecio swasiensis Compton, from Swaziland, yielded two pyrrolizidine 

20 
alkaloids, retrorsine and a new alkaloid swaoine, Cl8H23N06, m.p. 165'; [uI, - 103.5 

CEt0li); A_ (H20) 195 nm (E 11,000). 

Hydrolysis of swaoine with sulphuric acid (3N) gave the base retronecine (1) and a 

neutral, mono-unsaturated compound (L), C10H1205, m.p. 191'; &]F - 116.6' (lItOH); 

" _ (XBr) 3420 (OH), 1782 and 1771 (C-O), and 1662 (C-C) cm-'; Amax (H20) 213 nm (E 9,700); 

c.d. AE - 8.19 (213 nm). Titration of (2, at room temperature and back titration after 

refluxing with excess base showed the presence of two lactone rings of different stability; 

one of these must be a,S-unsaturated (u.v., i.r.). The remaining oxygen in (L) was present 

as an hydroxyl which was easily acetylated and benzoylated. The n.m.r. spectrum 

(6. 100 MHZ, 2H6-DMSO) of (2) showed signals for Cl13-CH (1.17, d, J 7.2 Hz), (B13-C (l.37, s), 

q-CH3 (3.27, q, J 7.2 Hz), CH2-O-CO (4.53, ABq), CP12=C (5.91, AXq) and Oz (6.29, 8, 

exchanges with D20). In the spectrum of reduced (2) (HZ/Adam's catalyst) the signal for 

CZ-CH, moved to 6 2.4, indicating that this group was adjacent to the carbon-carbon double 

bond in (2). 

Our studies* on the mass spectra of the known E.g. sceleranecic acid (iI Senecio 

dilactones showed that (2) was clearly of a novel structure. Dilactones related to (i) lose 

44 a.m.u. from the molecular ion in a prominent fragmentation; the mass spectra of g) and 

reduced (2) showed no such 1088, but their molecular ions lost 88 a.m.u. (C3H403) instead. 
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The properties of cz_> cannot be explained on the basis 

skeleton of retronecic acid 04. However, a compound with 

of a compound with the carbon 

the skeleton of (4_),but with a 

double bond at C 1 - C 2 and hydroxyl groups at C 4 and C 7, derived from a C 4 - C 7 

epoxide in swazine @), would have the observed chemical and spectroscopic characteristics. 

Acid hydrolysis would open the epoxide and the formation of the Spiro dilactone (2) would 

be favoured. 

Oxidation of reduced (2) with 1% aqueous potassium permanganate at pH9 yielded a 

crystalline material m.p. 193’ d. and a gurany residue; further oxidation of the latter with 

hypobromite yielded the expected dimethyl succinic acid (i.r., m.p.). Ozonolysis of Q) 

yielded formaldehyde and a compound CgH1006, m.p. 205’, X_ cH2G) 243 nm Ct 7.860), a 

completely enolic 8-keto ester. Treatment of (2) with potassium in 

crystalline 4-methoxy addition product, m.p. 165’. 

methanol yielded a 

Treatment of (2) with E-bromobenzoyl chloride in pyridine gave the E-bromobensoate (2). 

Compound (2) crystallises as colourless needles, in the space group ~Z121Zl, with s5.990, 

b * 12.192, and c - 22.978 8, and four molecules in the unit cell. The intensities of 1307 

statistically significant reflections were measured on a GE KRD 6 diffractometer, and the 

structure was solved by the heavy-atom method; the current value of the reliability index is 

0.0637. The absolute configuration of the molecule (3i, 4g, 5E) has been determined 

utilising the anomalous scattering of the bromine atom. The Figure shows a single molecule 

of 0. 

Both lactonic rings are non-planar. The y-lactone approximates to the customary 

envelope conformation5s6 with C 4 displaced from the plane of the other atoms by 0.68 2. 

The unsaturated y-lactone has a half-chair shape, with C 4 and C 3 respectively displaced 

-0.09 8 and 0.21 8 from the plane through C 2, C 9, and the two oxygen atoms. The conjugated 

ethylenic and carbonyl double bonds are twisted 8.7’ out of plane. 

All new compounds gave satisfactory spectra and analyses. 
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