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The dienone alkaloids isomeric with elaeocarpiline (1) comprise the most numerous and 

widely distributed indolizidine alkaloids found in the rain-forest trees of the genus 

Elaeocarpus.3 Although the A-ring aromatic indolizidine Elaeocarpus alkaloids have been SUC- 

cessfully synthesized,3 the routes described are not applicable to elaeocarpiline and its 

isomers because of their labile cyclohexadiene moiety. 

We wish to report here a model synthesis for the dienone Elaeocarpus alkaloids which is 

convergent about the dihydro-Y-pyrone ring of these compounds. This model is based on a mod- 

ification of the s-diketone synthesis developed by Eschenmoser,4 since y,s-unsaturated s-di- 

ketones (s, 4) are known to undergo facile cyclization to dihydro-Y-pyrones.5 

Initial experiments starting with crotonic acid showed that the modified Eschenmoser 

sequence can lead to the regiospecific formation of non-functionalized dihydro-y-pyrones. 

Crotonic acid was treated in succession with oxalyl chloride, hydrogen sulfide in 

pyridine,6 and cc-bromocyclohexanone' in triethylamine and methylene chloride to give a-thiol- 

crotonylcyclohexanone (2) in 31% isolated yield: bp 160" (0.2 nm); mp 47'; vmax 1715, 1670, and 

1635 cm-'; nmr T 2.90 (d of q, J = 6.6 and 15.3, 1, CH3-Cl-J=) and 8.06 (d of d, J_ = 6.5 and 1.5, 

3, -CH3); m& 198.0711. 
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A benzene solution of the keto thiolester 

lithium perchlorate, and triphenylphosphine to 

2 was then treated with triethylamine, anhydrous 

give 2-methyl-5,6,7,8-tetrahydrochromanone (3) 

in 33% isolated yield; bp 100-114" (0.6 mn); DNPH, mp 196"; vmax 1665 and 1620 cm 
-1 

; nmr T 8.57 

(d, J = 6.4, -CH3); lit. 8 bp 137' (18 mm); DNPH mp 196"; lit.' nmr T 8.6 (d, J= 6.6, -CH3). 

Substitution of arecaidine hydrochloride (5)" for crotonic acid in this sequence allowed 

the inclusion of a teritary amine function and provided a model closely corresponding to the 

dienone Elaeocarpus alkaloids. A methylene chloride solution of 5 was treated with oxalyl 

chloride, the solvent removed under vacuum, and the residue treated with hydrogen sulfide in 

pyridine.6 After removal of the solvent under reduced pressure, the residue was taken up in 

dimethyl sulfoxide and treated with triethylamine and a-bromocyclohexanone for 90 hr to give 

cr-thiolarecaidinylcyclohexanone (6) as the only high molecular weight product: vmax 2850, 2792, 

1720, 1660, and 1626 cm-'; m/e 253.1141. - A methylene chloride solution of 6 was then treated 

with triethylamine, anhydrous lithium perchlorate, and triphenylphosphine for 48 hr to give 

N-methyl-2-aza-l,2,3,4,4a,5,6,7,8,9a-decahydroxanth-g-one as two isomers (7 and 8) separable 

by vpc. The trans isomer 7.was a solid: mp 102-105"; vmax 2852, 2790, 1665, and 1616 cm -1 ; 

The coupling pattern for the 4a proton at T 6.0 was identical with that shown for the correspond- 
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ing proton of the trans-fused dienone Elaeocarpus alkaloids." The cis isomer was a liquid: - 

vmax 2850, 2797, 1667, and 1618 cm 
-1 ; The mass spectra of both isomers were identical: s& 

221.1413, 97 (80) and 96 (100). This fragmentation pattern corresponds to that reported for 

the dienone Elaeocarpus alkaloids. 
11 

Application of this approach to the synthesis of the dienone Elaeocarpus alkaloids is 

planned. 
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