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Abstrecl: The synthesis of 8,&c-l~-8-hydro*y-indolitidinc X2 from (L&L.)-pipecolinic acid by two 
aiternatiw routes is described. The stereospecific decarbonylation of the bicyclic carboxyamide 9 
promoted by dipbenyipbospborasidate (DPPA) k ihe key step ~$ow strategy. The bicyclic enamide 10 
is described as a vabwblc inlrnnulinlc in the synfhes& @ hydroxylated indd*idincs. 

Hydroxylated indolizidines have received considerable attention due to their wide range of biological 

activity*. The immce of (-)-swainsoning and (+)-castanospermine3 (I and 2, Fig. i) as specific inhibitors 

of glucosidases has already been demonstrated. Several analogues of castanospermine have been evaluated as 

anti-HIV agents and many of this general class of alkaloids also develop other interesting pharmacological 

activities4. Lentiginosine 35 is known as the least hyd~xylated glycosidase inhibitor and (85, 8aR)-6,7- 

DehydnM-hydroxyindolizidine 4. a potential precursor to several ~lyhy~x~ndoli~dines, has been recently 

prepared from L-proline by a valuable st~ntrolled route6. 
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Fig. 1 

We recently rePorted the thermal decarbonylation of the N-Cbz-@,L)-pipecolinic acid derivative 6b 

pmmoted by dip~nylphv~hv~~tc (DPPA). This fragmcntativr, reaction has hcen dcscrihcd as the key step 

of an original mute to [4.S]spirolactones and [4Slspirolactams7. 

It has heen established that u-amino acid derivatives with tertiary nitrogen atoms (A) undergo clean 

Mnylativn through conveniently activated carboxy functionalities (B). Immonium salts of the type (C) are 

involved in the thermal fragmentation process8. 
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In this letter we describe the thermal fragmentation of 3-oxo-indolizidine-la-carboxylic acid 9, plpmoted 

by DPPA. This decarbonylation process has proved to bc of general application in the synthesis of hydmxylated 

indolizidines by the preparation of 8, 8a-@arts-8-hydroxy-indolizidine 12. from @,L)-pipecolinic acid 5. 

Our approach, rrtrosynthetically depicted in Fig.2, is based on the above-mentioned fragmentation. 
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Fig. 2 

The tbutyl ester &I was pnpared from (D,L)-pipecolinic acid as the result of a six-step sequence with 25% 

overall yield according to a procedure recently reported by our group7. 

Catalytic hydrogenation of 6a followed by heating in rcfluxing toluene led quantitatively to the bicyclic 

amide 8 (Scheme I). 
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a: Hz. IO% Pd(C). MeOH. 90%: b: tel. reflux. 100%: c: CF,COOH. n. 3h. lo(yk; d: DPPA. Et& 

tol. 5’CE. 7696; e: BH,..SMc2. HzOz, OH-. 4.5h. 78%; f: BH3.SMq. H$&, 85%. 

Scheme I 

Removal of the tert-butyl ester of 8 by treatment with trifluoroacetic acid in methylene chloride at room 

temperature gave quantitatively the acid 9 m.p. 148 *C (hexane) which, by treatment with DPPA and 

triethylamine in toluene at 90 T underwent clean decarbonylation to yield the enamide 10 (75%) 

regiospecifically8. 

Regiospecific formation of the enamide 10 may be certainly explained 
O OPb 

through a stenzolectronically controlled decarbonylation process undergone by the co,1k 

carboxylic acid 9 through the active conformation of its activated H OPb 

acyldiphenylphosphate (Fig. 3). 
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For the decarbonylation reaction to proceed It seems necessary that the 0 
nitrogen lone pair and the carbonyl leaving group should be in trans-position with 

respect to one another. 
Fig. 3 
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Under basic conditions, proton abstraction of the axially oriented 8a-H should be favoured against 

absaection of the pseudoaxial la-#. 

Attempts made to transform the enamidc 10 into carbinolamidc 13 never led to completion. The best 

yields of carbinolamide 13 (45%) were obtained by treament of 10 with diluted hydmchloric acid in THF. 

However, tbe low stability of 13 under standard flash chromatographic conditions made it difficult to reproduce 

our results’*. 

Transformation of 10 into 1.2,5,6-Tetrahydro-3,7-indolizindione 14” by allylic oxidation with Ct@- 

3.5-dimethyl pyrazole in methylene chloride (65%) allowed us to confirm unequivocally the structure of the 

enamide 10. a valuable intetmediate in our synthetic mute to hydroxylated indolizidines (Fig. 4). 
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Fig. 4 
Careful hydroboration of the double bond of 10 by treatment of the substrate with BH3.SMe2 (1.1 es) in 

‘IHF at O@C followed by treatment with alkaline hydqcmxide led to the bicyclic amide 11 (78 W). Ruiuction 

of 11 by traction with diborane at mom temperature allowed us to isolate 8.8a-rruns-8-hydroxy-indolizidine 12 

(85 %)l2_ 
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l : BH$3Me2, H&. OH-. 4.5h. 70%; b:i) Hz, 10% I’d(C), M&H. 95%: 
II): ml. refh~x: c: BH3.SMe2. H202, 85%. 

Scheme II 

An alternative structure sequence allowed us to access to 12 and confirm our results. The new mute starts 

from the easily accessible enamine 157 and allowed us to prepare the target molecule through a &step sequence 

with 57 % yield from the enamine 15. (Scheme II). 
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