
Tetrahedron Letters,Vol.28,No.l6,pp i761-1764,1987 0040-4039/87 $3.00 + .oo 
Printed in Great Britain Pergamon Journals Ltd. 

A NEW INDOLIZIDINE SYNTHFSLS 

Said Boulaajaja, Thierry Le Galla, Michel Vaultiera, 
Rent! Criea, Loic Toupetb and Robert Carriea *. 

a : Groupe de Recherche de Physicochimie Structurale, Universite de Rennes I, U.A. 704, 
Avenue du General Leclerc, 35042 RENNES CEDEX, FRANCE. 

b : Departement de Physique cristalline, U.A. 804, Avenue du General Leclerc, 35042 RENNES 
CEDEX, FRANCE. 

Abstract - The intramolecular I,6 Michael type addition of a primary amine to an electrophilic 
diene occurs under very mild conditions ; it is the key step for a new preparation of indolizidi- 
nes. 

The indolizidme alkaloids are compounds of much current interest due especially 

to their potent biological properties. Although many approaches have been described for the 

preparation of mdolizidmes, only a few of them can be efficiently applied to chiral synthesis : 

the use of carbohydrates as starting materials (1) or the chiral dihydropyridine equivalents (2) 

appear as the two most promising methods. 

As part of our program concerned with the use of butadiene iron tricarbonyl complexes 

in organic synthesis (3), we describe here a new strategy for the elaboration of the mdolizi- 

dine skeleton (scheme I) : an intramolecular I,6 Michael type addition of a primary amine 

R’=OH;R’=H 

R’ = H ; R2 = CH3 
sdmmel 

E = C02CH3 

on an electrophilic diene followed by a second cyclisation on the ester group leads to an mdo- 

hzidme conveniently substituted for further transformations. This approach, described here 

on two examples, appears not only versatile but could also be extended to chiral synthesis 

smce the starting complex 1 has been resolved (4) . 
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I - Hydroxy-I mdohzldmes 

The scheme 11 describes the different steps of this synthesis. The reactlon of the 

llthlum enolate of tertlobutylacetate with I leads to a 2/l mixture of alcohols 2 and 3 easily se- 

parated by flash chromatography (94 % overall yield). The “Y exe” structure was attributed to the 

more polar Isomer 2 by analogy with the literature (5) and precedent work In this laboratory (6) . 

The decomplexatlon of each Isomer (Ce4+, MeOH, -15”C, 87 %) gives the dlene 4 (7) whose 

alcohol function is protected (Ac20, Pyr, O”C, 97 %). The azidodiene 6 is then obtained after 

a four step sequence : cleavage of the tertiobutylester (8) , selective reduction of the acid, 

tosylation of the alcohol and nucleophilic substitution with NaN3 (31 % overall yield). The 

key Intermediate 7 is obtamed after deprotection of the alcohol (70 %) and the azide reduced 

chemoselectively (Ph3P and H20 in THF) (9) : the intermediate primary amine could not 

be detected spectroscopically ; it cyclises spontaneously at room temperature or below. After re- 

moval of Ph3P0, the crude reaction mixture IS refluxed m benzene in the presence of (lPr)2NH 

leading to a 80/20 mixture of mdohzldmes 8 and 9 which are easily separated by chromato- 

graphy (35 % overall yield from 7). 

LICH~CO~~BU 
I- 

4 , I) HCI, AcOEt 

I 3) TrCI, Pyr. 

4) NaN3. DMSO 
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From the X-Ray structures of 8 and 9 (10) , It IS worth notJng that these compounds 

are dJastereolsomers ; the major one havJng H, and Hga Jn trans relatJonshJp. The double 

bond IS not conjugated wJth the amJde and the nJtrogen atom IS almost planar. 

It Js Important to point out here that this double cyclisatJon procedure occurs not 

only under very mild CondJtJons but also wJth a good diastereoselectlvlty Jn agreement wJth 

preceedJng results concernJng the I,4 mode 
(11) . Furthermore, these mdohzidlnes seem to 

be useful intermedrates for the synthesis of rmportant alcaloTds such as castanospermine 
(12) 

or slaframJne (‘3), 

II - Methyl-3 Indolizidines 

The same basic strategy with a I,6 Mrchael type addition was used for the synthesis 

J - E-H, 

JO o 

E = C02CH3 JJ dH 

GH 
3 

I7 IX 16 I5 

of 17 and 18. A drfferent route was however designed for the preparatron of the key mterme- 

drate 16 (scheme III). The olefm 10 is prepared by a Wrttig-Horner reaction startmg from 1 

(85 96 yield) (14) ; the reduction of the ketone gives a l/l mrxture of 11 and 12 separated 

by flash chromatography (71 % overall yield). The presence of the complex allows a selecttve 

reduction of the free double bond m II and 12 feadmg to 13 and I4 respectrvely (Pt02, H2, 

5 bars, yields > 95 %). After decomplexatlon (81 % yield) the alcohol 15 IS transformed mto 

the azldo dlene 16 (50 % overall yreld). Under the same conditions as before, it gives a 57/43 
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fnixture (NMR control) of 17 and 18 (33 % overall yield from 16). These are easily separated 

by chromatography and their structure has been attributed by analogy of their spectral 

data with thoseof 8 and 9. The stereochemistry at C3 

couplmg constant JZape # 0 Hz in the case of 18 (15) 
is supported by the presence of a 

. 

It IS interestmg to note here that such an approach could be useful for the synthesis 

of alcaloTds disubstituted m posltions 3 and 5 like monomorine or gephyrotoxine 223 AB (2) . 
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