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REDUCTIVE 

FUNCTIONALIZED 2-AZABICYCLO[3.3.l]NONANES. III.’ 

REARRANCIWNT OF AN HEXAHYDRO-2-OXOPYRANO[3,2-b]PYRIDINE 

Joan Bosch*, Josep Bonjoch, and Isabel Serret 

Department of Organic Chemistry, Faculty of Pharmacy, 

University of Barcelona, Barcelona-28, Spain 

Reduction of S-benzoyl-8-methyl-2-oxo-3,4,4a,5,6,7-hexahydro-2H-pyrao[3,2-~ 
pyridine (Q with lithium aluminium hydride afforded (1R*,5S*,6R*,9SX)-2-benzyl- 
5-methyl-2-azabicyclo[3.3.1]nonane-6,9-diol (2). 

The main interest in the synthesis of functionalized 2-azabicyclo [3.3.l]nonanes,’ a structu- 

ral moiety present in the Stiychnod alkaloids as well as in morphine and in most morphine-like 

analgesics, lies in their usefulness as intermediates in the preparation of more complex polycy- 

clic structures. lb 

In this connmsrication we report the first synthesis of a 2-azabicyclo[3.3.l]nonane simulta- 

neously functionalized at the 6 and 9 positions through reductive rearrangement of an appropriate 

en01 lactone l.3 This synthesis implies the formation of the C5-C6 bond in the last synthetic step 

and constiyes the first approach to the 2-azabicyclo[3.3.1] nonane framework by disconnection of 

this bond. Furthermore, although the reductive rearrangement of exocyclic enol lactones is a use- 

ful approach to bridged systems, only a limited number of synthetic applications have been develo- 

ped’ and there are no precedents of its extension to the preparation of azaderivatives. 

Lithium aluminium hydride was selected as the reducing agent in order to achieve simultaneous- 

ly the reduction of the N-benzoyl substituent to the easily removable benzyl group. Thus, when exo- 

cyclic enol lactone i3 was treated with 1.5 equiv. of LiA1H4 in anhydrous THF (-70°C to r. t., 4 hr) 

and the reaction mixture was quenched with aqueous hydrochloric acid, azabicyclo &’ was obtained 

in 35% yield. Hemiacetal J7 was isolated as by-product in 25% yield (Figure I). 
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Figure I 

The stereochemical assignment of diol 2 was inferred from (a) the absence of intramolecular 

hydrogen bonding in the infrared spectrum, (b) the reluctance to form a cyclic sulfite ester under 

normal conditions, and (c) mechanistic considerations (Figure II). Thus, the axial position of the 

C-6 hydroxyl group is a consequence of the steric arrangement of the side chain in the intermedia- 

te ,$, in which the aldehyde group is coordinated to the aluminium atom attached to the enolate 
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oxygen. 
Sc,d On the other hand, the intramolecular transfer of an hydride ion to the ketone carbo- 

nyl group in the intermediate 2 determines the C-9 stereochemistry and, therefore, the tittlay~d re- 

lationship between the two hydroxyl groups. 
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Figure II 

Finally, the relative configuration of hemiacetal 2, formed by reduction of the intermediate 

aldehyde $, in a competing process, was established by means of its nmr spectrum together with ther- 

modynamic considerations taking into account the anomeric character of the chiral center at C8,. 

The functionalization and the N-benzyl substituent of azabicyclo 4 renders this compound a 

valuable intermediate for later transformations in more complex structures containing the Z-aza- 

bicyclo[3.3.l]nonane moiety. 
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Nmr (CDC13/220 i%Iz), 61.20 (s,3H,CH3), 1.3-2.2 (m,6H), 2.70 (m,lH,C3-He,), 2.75 (m,lH,C3-Hax), 

2.90 (m,lH,C,-H), 3.60-3.72 (m,2H,C6-H and Cg-H), 3.71 and 3.79 (Zd,lH each, J=l3 Hz, NCH2Ar), 

7.20-7.40 (m,SH,ArH); ir (CC14), 3620, 3350 cm-'. Picrate, m.p. 162-164°C (ethanol). Anal. 

Calcd for Cz2Hz7N305: C, 53.87; H, 5.30; N, 11.40. Found: C, 53.84; H, 5.37; N, 11.21. 

Nmr (CDC13/60 MHz), 60.95 (d,3H,CH3), 1.2-2.3 (m,9H), 2.5-2.8 (m,lH), 3.0 and 4.0 (Zd, IH each, 

J=l3 Hz), NCH2Ar), 3.65 (m,3H,OH and CCH2), 7.2 (s,SH,ArH); ir (CHC13), 3490 cm-'. Anal. Calcd 

for C16Hz3N02: C, 73.56; H, 8.81; N, 5.36. Found: C, 73.22; H, 8.96; N, 5.41. 
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