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2-CYANO A3 PIPERIDINES VII : A GENERAL METHOD FOR THE STEREOSELECTIVE SYNTHESIS

OF CIS AND TRANS 2,6-DIALKYLPIPERIDINE ALKALOIDS

Martine BONIN, José& R. ROMERO, David S. GRIERSON and Henri-Philippe HUSSON*

Institut de Chimie des Substances Naturelles du C.N.R.S., 91190 Gif s/Yvette France

Summary : The c44 2,6-dialkylpiperidine alkaloid () dihydro-pinidine 7b and the trans alka-
loid (%) solenopsin A 5a were synthesized from a common o-aminonitrile synthon 1. The key step
1n this synthesis was the stereoselective reductive decyanation of the 1-benzyl=2-cyano-2"',6-
dialkylpiperidines 3a and 3b.

2,6—d1alkylpiperidine alkaloids are a widely distributed class of com-
pounds exhibiting diverse biological activities. They have been 1solated from both animal
(eg. h1str1on1cotox1n2, solenopsin A ég?) and plant species (eg sed1n1ne4, p1n1d1ne53, carpai-
ne6). The synthesis of many of these alkaloids has been achieved by catalytic or sodium/
alcohol reduction of the corresponding pyridine der1vat1ves3. Other methods used have inclu-
ded :

a) catalytic or hydride reduction of substituted 1m1nessa-c,

b) i1ntramolecular amination of olefins 1in the presence of mercuric 1on7
or CGHSSeCIS, and ¢) cyeclization of amlnoketonesg. Whereas a number of these methods are
amenable to the stereoselective synthesis of ct4-2,6 disubstituted alkaloids none of these
methods 1s efficient for the preparation of the £rans-2,6 system. Taans 2,6-dialkylpiperidines

1
have always been 1solated as minor components from product mixtures containing both isomers 0.

In this paper we wish to report the development of a new, general synthe-
tic route for the preparation of ¢4, and 1n particular trans 2,6-dialkylpiperidine alkaloids
starting from a common synthon. The key step 1n this strategy 1s the efficient reductive de-
cyanation of intermediate 2,6~dialkyl-2Lcyanopiperidines to either the c4é or trans alkaloid

systems through a proper choice of reaction conditions.

To 1llustrate this approach we have synthesized the thans alkaloid ()
solenopsin A 5a, and the ¢4 alkaloid (*) dihydropinidine 7b (and their epimers 5b and 7a)

from the 2-cyano A3 piperidine 1

Aminonitrile | (obtained as an inseparable mixture of eplmers)llwas
prepared from 2-picoline according to our procedure]2 (Y = 537). The double bond of 1 was
selectively hydrogenated in the presence of Pd/C affording 2}3 (Y = 95 7). Alkylation of the
anion derived from 2 respectively with propyl and undecyl bromides resulted in the formation
of the 2,6-disubstituted products 23‘4 (Y = 77Z) and 2214 (Y = 60%) onlyl5 Reductive decyana-
tion of 3b with sodium i1n liquid ammonia /THF at -78° 16 gave 2317 1n nearly quantitative yield.
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The ¢c44 relationship between the C-2 and C-6 alkyl substituents was infer-
red from the singlet resonance (8 = 3.7 ppm) observed for the benzyl methylene protons in the
lH NMR spectrum of 6b |8’ and by the subsequent debenzylation of 6b to (}) dihydropinidine
7b sa (Y = 95 Z). The detection (NMR, GC assay) of the c«§ 2-6-dialkyl i1somer only from this
reaction was 1n keeping with previous observations which showed that decyanation of o—amino-
nitriles with solvated electrons occurs with retention of conflguratlon1

In contrast, reductive decyanation of 3b with NaBH[‘ in MeOH19 led to

predominant formation of the thans isomer _4_1:_20 (80 : 20 mixture with the ¢4 1somer 6b, Y =

85 %) As above, the formation of the thans disubstituted system was inferred from the 1H NMR
si1gnal for the benzyl methylene pr:ot:ons18 (6 = 3.5 and 3.8ppm, 24, JAB= 14 Hz), and by subse-
quent debenzylation of 4b to product _5_1_9_22 It 1s noteworthy that this reaction which probably
proceeded V4@ an iminium J.ntermedlate21 gave a ratio of isomers 4b/6b which 1s opposite to that

obtained through NaBHa reduction of the corresponding 1m1ne5a

This same route was followed for the preparation of the thans 2,6-dial-
kylpiperidine alkaloid (i) solenopsin A 5a, a constituent of the fire ant venom. The reaction
of 3a with NaBH4 afforded the decyano product 4a 23 in 80 7 yield. Compound 4a was then de-
benzylated to solenopsin A 5a 23 (52 % overall yield from 1 in four steps) The stereoselec-—
tive (8 2) formation of the £nans i1somer by this sequence of reactions contrasts markedly

with previously reported syntheses of solenopsin A 533,53,8,24

where predominant formation of
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the undesired C438 1somer was observed.

To complete the study the c44 product epi-solenopsin A 7a was 1n turn
2 (v =80

formed stereospecifically in this step was subsequently debenzylated giving 7a in 98 7 yield

prepared by treatment of 3a with sodium 1n liquid ammonia at -78°, Product ba

In conclusion the alkylation products of 1-benzyl-2-cyano-6-methyl-
piperidine 2 could be transformed stereospecifically into the ct4 1somer or stereoselectively

(> 80 Z) into the fnans i1somer depending upon the reduction method employed. The extension

of this work to include piperidine alkaloids having also a A3’4

group6w111 be described in a forthcoming communication

double bond%or a 3~-hydroxyl
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