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Absrracl: Enankxnerically pure solcnopsitt A (1) was prepared in II sieps from L-aspanic acid (3) in an overall 
yield of 17%. 6R-(N-rosylamino)hep!adeean-Z-one (81, prepared from 3. undenvenr cyclizalion on acid catalysis lo N- 
rosylnminci-2.3-deh~r~~-~-~fhy/-bR-~~nderyt~~~~~eridine (9). which on reduction and deprorecfion gave I. 

The solenopsins A and B (1 and 2) are constituents of the venom of the fire ant, Solenopsis invicta (= S. 

saevissima), the habitat of which is the south-east part of the United States of America (Scheme 1). t Both 

molecules are biologically active in having hemolytic, insecticidal and antibiotic properties.2 Despite the ap- 

parent simplicity of their structures, the synthesis of the enantiomerically pure isomers is not trivial.j,4 The 

essential problem lies in the creation of the truns configuration for the 2,6-dialkyl substituents. So far four 

solutions have been reported. The first entails the transfer of chirality on successive alkylations of 2-cyano-6- 

oxazo1opiperidine.s The second involves the diasteteoselective reduction of a bomyl p-keto ester to a chiral 

secondary alcohol which by conversion to its azide and subsequent internal dipolar addition controls the con- 

struction of the 2-methylpiperidine ring.6 The third depends essentially on the cyclization of 6R-aminohep- 

tadecan-Zone to the related 1,2_dehydropiperidine which is then selectively reduced.7 The fourth solution ex- 

ploits the innate chirality of S-methyl L-glutamate which on elaboration provides an analogous amino-ketone 

which undergoes stereocontrolled cyclization. K9 We now describe a practical enantiospecific synthesis of I 

that embodies the chief features of the last two approaches, but which takes advantage of our procedure for 

preparing enantiomerically pure p-amino acids from aspartic acid. to 
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L-Aspartic acid (3) was Fist transformed in 4 steps into the key intermediate,10 the N-protected iodo- 

homoserine ester 4 (Scheme 2). Next, treatment of 4 with lithium didecylcuprate in THF gave the undecyl-p- 

amino ester 5 in 86% yield. Reduction of the ester group with diisobutylaluminum hydride (DIBAH) fur- 

nished the corresponding aldehyde 6 in similar yield. Wittig reaction with acetylmethylidenetriphenyl- 

phosphorane gave exclusively the a&unsaturated ketone 7. which was hydrogenated over Adams catalyst to 

the methyl ketone 8. Both 7 and 8 were formed in essentially quantitative yield.l* Cyclization was achieved 

by catalysis with p-toluenesulfonic acid. The resulting dehydropiperidine 9, obtained in 73% yield,” was then 

submitted to sodium cyanoborohydride in the presence of trifluoroacetic acid (TFA) in CH,Cl,. Reduction af- 

forded the rruns and cis piperidines 10 and 11 as an inseparable mixture in a ratio of 7:2 in 98% yield. 12 The 

identity of each isomer wts confirmed by the independent preparation of the cis isomer 11 by the catalytic 

hydrogenation of 9.13 
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Finally, deprotection of the isomers was effected with sodium naphthalide in dimethoxycthane @ME) 

(Scheme 3). Purification of the resulting oil by column chromatography over alkaline Al203 delivered pure 

soienopsin A (1) of the 2R,6R configuration in 72% yield. t4 The synthetic solenopsin A possesses spectral 

data identical to those of the natural material and displays commensurate optical activity. tS 

scheme3 10 + 11 

12 17% 

The reduction of 9 proceeded with significant stereocontrol (rrumcis ratio = 7:2). Nevertheless, com- 

parison with similar reductions of the N-r-butoxycarbonyl. 4k and N-benzy14i analogues of 9 (trumcis ratio = 

9:l) suggests that the N-tosyl group in the iminium cation 13 derived from 9 is not so susceptible to A1-2 

strain.t6 In other words, the preference for the axial half-chair conformation and its attack by hydride (13a --f 

10) over its equatorial counterpart (13e + 11) is less marked (Scheme 4). 
CN 
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The advantages of the present synthesis are its operational simplicity and conciseness. The same proce- 

dure should also be applicable for preparing 2,5-dialkylpyrrolidines of natural occurrence, Such studies are 

under way and the results will be reported in due course. 
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