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In our continuing studies of the structural elucldatlon,I synthesis, 
2a,b and biosyn- 

thesls3 of alkaloids obtalned from Sceletium species , we now report ln this letter the first 

total syntheses of Sceletlum alkaloid A4 (1)1'4 and its 3'-demethoxy analogue (2) 

A ready synthetic pathway to the mesembranone ring system, involving the annelation 

of a 3-aryl substituted E-pyrroltne (e g 3) with a vinyl ketone, has been ably demonstrated by 

Professor Robert V Stevens5 and others 

Accordingly, the hydrochloride of 3-anlsyl Z-pyrrollne5 (3, HClsalt) was annelated 

with 7-ethylenedloxy-hept-l-ene-3-one (5) in refluxlng acetonltrlle to afford a mixture (t 1 c) 

of eplmenc (at C-7) keto-acetals (6) In 80% yield Deacetallzatlon of (6) with a molar quan- 

tlty of para-toluene sulphonlc acid in refluxlng aqueous dloxane afforded the IntermedIate 1,5- 

keto-aldehydezenolether hemiacetal mixture (829) The isolated crude reaction mixture sub- 

sequently was refluxed with a threefold molar excess of hydroxylamine hydrochloride in absolute 

ethanol6 to give, after chromatography over neutral alumina, compound (2) in 52% yield The 

constitution of synthetic rat-(Z) is fully corroborated by its spectral (uv, it-, - IH nmr, and ms) 

properties Compound (Z), although hltherto not isolated from natural sources, was synthesized 

to test biosynthetic proposals made elsewhere' 

Similarly, annelation of 2-pyrroline hydrochlonde (4, HCl salt) with the enone-acetal 

(5) in refluxing acetonltrile gave a mixture of eplmerlc (at C-7) keto-acetals (7) in 85% yield 

Deacetallzatlon of (7), as before, provided a keto-aldehydezenolether hemi-acetal mixture 

(lO*ll) which subseouently was treated with excess of hydroxylamlne hydrochloride in refluxlng 

ethanol to give rat -Sceletlum alkaloid A4 (1) Synthetic rat -(l) 1s identical (uv, it-, 'H 

nmr, ms, glpc) in all respects with the natural product 

Enone acetal (5) was synthesized by exclusive r-alkylatlon of the dlanlon of 3-phenyl- 

sulphlnylbutan-2-one8 with 3bromopropanal ethylenedloxyacetal' and subsequent thermal eliml- 

nation of benzenesulphenlc acid in refluxlng carbon tetrachlorlde for 22 hours 

All new compounds e g (2),(5),(6),(7),(8),(9),(101 and (11) have spectral properties 

in accord with the assigned structures 
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