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: Summery The CAd 2,6-dialkylpiperidine alkaloid (2) dihydro-pinidine 
loid (?) solenopsln A 5a were synthesized from a coaxson a-aminonrtrlle 
in this synthesis was xe stereoselective reductive decyanation of the 
dialkylpiperidines 3a and 3b. - - 

7b and the U alka- 
rpthon I. The key step 
I-benzyl=2-cyano-2',6- 

2,6-dialkylpiperidine alkaloids are a widely distributed class of com- 

pounds exhibiting drverse brologlcal activities. They have been isolated from both animal 
2 

(eg. hlstrlonlcotoxln , solenopsin A 5a3) and plant species (eg sedinine4, 5a 
- prnidine , carpai- 

ne6). The synthesis of many of these alkaloids has been achieved by catalytic or sodium/ 

alcohol reduction of the corresponding pyridine derlvatrves 3 . Other methods used have inclu- 

ded : 

a) catalytic or hydride reduction of substituted imines Sa-c , 

b) intramolecular amrnation of olefins in the presence of mercuric ion7 
a 

or C6H5SeC1 , and c) cycllzatlon of aminoketones 9 . Whereas a number of these methods are 

amenable to the stereoselective synthesis of MA-2,6 disubstltuted alkaloids none of these 

methods is efficient for the preparation of the .~I.u.w-2,6 system. T&VIA 2,6-dlalkylpiperidines 

have always been isolated as manor components from product mixtures containing both isomers 10 . 

In this paper we wish to report the development of a new, general synthe- 

tic route for the preparation of cL6, and In particular &wM 2,6-dialkylpiperldine alkaloids 

starting from a cooknon synthon. The key step in this strategy is the efficient reductive de- 

cyanation of intermediate 2,6-dialkyl-2kcyanopiperldlnes to either the cc6 or &tan4 alkaloid 

systems through a proper choice of reaction conditions. 

To illustrate this approach we have synthesized the Xhuv1.4 alkaloid (?) 

solenopsin A 2, and the oc6 alkaloid (2) dihydroplnldlne 7b (and their epimers 5b and 7a) - 
from the 2-cyan0 A3 piperidine 1 

-- 

- 
II Armnonltrlle I (obtained as an inseparable mixture of eplmers) was 

prepared from 2-plcolme according to our procedure l2 (Y = 53%). The double bond of 1 was - 
selectively hydrogenated in the presence of PdlC affording 2 I3 (Y = 95 X). - Alkylation of the 

anion derived from 2 respectively with propyl and undecyl bromides resulted in the formation - 

of the 2,6-disubstituted products 3a I4 (Y = 77X) and 3b 
14 

- (Y = 60%) only" Reductive decyana- 

tion of 3b with sodium in liquid axaaonra /TBF at -78' 16 gave 6b 
17 

- - rn nearly quantitative yield. 
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R t: CH, 

V 

G (2) solenopsm A z R I n-undecyl 
(R = n-undecyl ) 7& (z)dlhydroplntdmne 

g& R= n-propyl (R = n-propyl ) 

The ccd relatIonshIp between the C-2 and C-6 alkyl substltuents was infer- 

red from the slnglet resonance (6 = 3.7 ppm) observed for the benzyl methylene protons In the 

I 
H NMR spectrum of 6b 

18 
- 9 and by the subsequent debenzylatlon of 6b to (?) dihydroplnldlne - 

7b 5a (Y = 95 X). The detection (NMR, GC assay) of the cc6 2-6-dlalkyl Isomer only from this - 

reactlon was in keeping with previous observations which showed that decyanatlon of c%-amlno- 

nltrlles with solvated electrons occurs with retention of configuration 
16 

In contrast, reductive decyanation of 3b with NaBH4 in MeOH 
19 

led to - 

predominant formatlon of the tinA isomer 4b 2o (80 - : 20 mixture with the cc6 Isomer e, Y = 

85 X) As above, 
1 

the formation of the %Un4 dlsubstltuted system was Inferred from the H NMR 

signal for the benzyl methylene protons l8 (6 = 3.5 and 3.8ppm, 2d, JAB= 14 Hz), and by subse- 

quent debenzylation of 4b to product 5b 
22 

It 1s noteworthy that this reactlon which probably - 
X 

proceeded UXA an lmlnlurn intermediate gave a ratlo of Isomers 4b/6b which 1s opposite to that -- 

obtained through NaBH4 reduction of the corresponding imine 
5a 

This same route was followed for the preparation of the titi 2,6-dial- 

kylpiperldlne alkaloid (2) solenopsln A 2, a constituent of the fire ant venom. The reaction 

of 3a with NaBH4 afforded the decyano product 4a 
23 

in 80 % yield. Compound 4a was then de- - - - 

benzylated to solenopsin A 5a 
23 

- (52 % overall yield from r in four steps) The stereoselec- 

tlve (8 2) formatlon of the titi Isomer by this sequence of reactions contrasts markedly 

with previously reported syntheses of solenopsin A 5a 
3,5a,8,24 

where predominant formation of - 
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the undesired CL6 Isomer was observed. 

To complete the study the cc6 product epl-solenopsin A Ja was in turn 

prepared by treatment of 3a with sodium in llquld ammonia at -78”. Product 7z5 6a (Y = 80 X) - - 

formed stereospecifically in this step was subsequently debenzylated giving Ja in 98 % yield - 

In conclusion the alkylatlon products of I-benzyl-Z-cyano-6-methyl- 

plperldlne 2 could be transformed stereospecifically into the ct6 Isomer or stereoselectlvely 

(> 80 X) into the ,~uuU Isomer depending upon the reduction method employed. The extension 

of this work to include plperldlne alkaloids having also a A394 double bond40r a 3-hydroxyl 

group6wlll be described in a forthcoming communication 
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