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Abstract :  The highly diastereoselective synthesis of the indolizidine

atkaloid (-) 209B is described via the diastereoselective alkylation of a chiral

cyclic B-amino ester prepared from (R)-methylbenzylamine.

© 1998 Published by Elsevier Science Ltd. All rights reserved.
Poison-frogs of the Dendrobatidae family have been a source of numerous alkaloids which present significant
biological activity as non-competitive blockers of neuromuscular transmission . Among the bicyclic skeletons,
5-substituted-8-methylindolizidines occur in many alkaloids of this class and substituent is often an alkyl or an
alkenyl chain®. Six natural compounds of this class have been recently isolated in sufficient quantities to
permit their structural elucidation and the determination of their rotation. The indolizidine 209B has been the
most frequently synthesized alkaloid of these series and several diastereoselective or asymmetric syntheses
have been reported in the literature®*. As a part of an investigation into the reactivity of chiral cyclic B-

enamino esters, we have been engaged in the synthesis of 5,8-disubstituted indolizidines.
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In this paper, we present a new, versatile and highly diastereoselective preparation of (-)-(SR ,8R .8aS$)-8-
methyl-5-pentyloctahydroindolizine 1 based on the easy and efficient access to cyclic tetrasubstituted B-amino
esters by diastereocontroled alkylation.

In fact, the formation of the third asymmetric center from a 8-amino ketone intermediate is known to be
diastereoselective and to lead to the indolizidinic skeleton in which hydrogens Hs and Hg, present a cis relative

stereochemistrys. The key step of this strategy depends, as shown in the retrosynthetic pathway, on the

formation of the second stereogenic center during the alkylation of the trisubstituted B-amino ester 3.

We have previously shown that trisubstituted P-amino esters are diastereoselectively alkylated by halides

under kinetic conditions. In fact, condensation of methyl iodide with the lithium enolate of 3 leads to the

desired intermediate 2 with a diastereomeric excess up to 98%°. Thus, the (S,S) diastereomer 2 was prepared in

five steps from (R)-o-methylbenzylamine in 33% overall yield6'7.

Reaction conditions : i) 1°) LDA, THF, -70 °C, 2°) ICH,, -70 °C; ii) H,, Pd/C, EtOH,; iii) CICO,CH,Ph, K,CO;, CHCls; iv) DIBAH,
toluene, -78 °C.

We failed to transform the ester 2 into aldehyde neither by direct reduction nor via oxidation of the
corresponding alcohol. This could be explained by the presence of the ethylphenyl substituent, which enhances
the nitrogen nucleophilic properties. Replacement of the chiral appendage by an protective group permitted to

continue the synthesis.
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Hydrogenolysis of 2 was achieved with 10% Pd/C to lead to the secondary amine 4 in a good yield (93%).
Carbamoylation of 4 afforded the N-protected B-amino ester 5 in 74% yield. Finally, the aldehyde 6 could be

easily prepared by DIBAH reduction of § in 71% yield.

PPh,=CHCOCH,

i‘ | " CH=CHCOCH,,

PPh,=CHCOCH,,
7

——“> Hlllnu
i1

H,,Cs 1

Reaction conditions : 1) 1°) BuLi, THF, -78 °C, 2°) C4Hyl, -78 °C to0 0 °C: ii) toluene, 80 °C; iii) H,, PtO,, MeOH. 50 °C.

Introduction of the pentyl substituent was realized by a Wittig condensation of 6 with the stabilized ylid 7,
prepared in one step from 1-triphenylphosphoranylidene-2-propanone in 70% yield®. Amino enone 8 was then
obtained as a mixture of E/Z isomers (80/20) in 90% yield.

Hydrogenation of the alkene, nitrogen deprotection, cyclization and finally diastereoselective reduction of the
iminium intermediate (de = 90%) were achieved in one step in presence of hydrogen and platinum oxide at

50 °C. After separation, the enantiopure indolizidine (-) 209B was isolated in 56% yield.

In conclusion, we report herein a highly diastereoselective synthesis of natural indolizidine 209B in 10 steps
and in a 8% overall yield from (R)-methylbenzylamine. This new and original strategy is sufficiently versatile

to permit its generalization to the synthesis of all natural 5,8-dialkylindolizidines.
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Satisfactory analytical and spectral data were obtained for (-)-(5R, 8R, 8a§)-8-methyl-5-pentyl
octahydroindolizine 1. [0]*°p -95 (¢=0.585, MeOH); lit **: [a]*’p -94 (c=1.85, MeOH). Anal. Calcd. for
C.H»N: C, 80.31; H. 12.99; N, 6.69. Found: C, 80.26; H, 12.99; N, 6.54. IR (neat) v (cm™')= 2960:
2920; 2860; 2770; 1455; 1375; 1165; 1135. '"H NMR (500 MHz, CDCl3) & (ppm)= 0.86 (d. 3H, J=
6.5Hz); 0.88 (t, 3H, J= 6.5Hz); 0.90-1.00 (m, 1H); 1.18-1.52 (m, 11H); 1.58-1.68 (m, 2H); 1.70-1.80
(m, 3H); 1.80-1.87 (m, 1H); 1.87-2.00 (m, 2H); 3.25 (id, 1H, J= 8.8Hz, 1.8Hz). ’C NMR (125 MHz,

CDCls) & (ppm)=14.1, 19.0, 20.5, 22.7,25.6,29.2, 314, 32.4,33.8, 34.7, 36.7, 52.0, 63.7, 71.5.



