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Abstract: The enantioselective alkylation of the "fork head ketone” (1) followed by the Norrish
Type I photo-cleavage provided the short enantioselective synthesis of (-)-indolizidine 223AB (4).

Synthetic applications of the Norrish Type I reaction of cyclic ketones! rely on the regioselectivity of the
a-cleavage. Thus the group of Roberts has reported the synthesis of various prostaglandins based on the
Norrish Type 1 reaction of cyclobutanones.2 In our continuing studies on the use of bridged bicyclic
compounds as the synthon for the natural product synthesis,3 we previously reported the photo-reactivity of 9-
azabicyclo}3.3.1]nonan-3-one (1, R=COOMe), where characteristic photo-reduction occurred to give the
corresponding bicyclic alcohol, 9-azabicyclo]3.3.1]nonan-3-ol (2), in moderate yield.4

1: R=COOMe or COOBn 2

In this paper we describe the photo-irradiation of the system bearing the ring appendage ethy! at the
position a to the 'fork head' carbonyl, 9-benzyioxycarbonyl-2-ethyl-9-azabicyclo]3.3.1]nonan-3-one (3).
Effective a-cleavage of the system provided an efficient enantioselective route to (-)-indolizidine 223AB (4),
one of the neurotoxin alkaloids isolated in minute quantity from skin extracts of neotropical poison-dart frogs
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(family Dendrobatidae).5¢ Because of its unusual biological characteristics, 4 has been the target of many
synthetic efforts.”

Koga and co-workers have reported the effective enantioselective deprotonation of cyclic carbonyl
compounds.83 We applied their procedure to the dissymmetrization of 1 in order to obtain a homochiral reactant
(+)-3 for the enantioselective synthesis of (-)-4. Thus the ketone (1, R=COOCH7Cg¢Hs) was treated with the
homochiral lithium amide (5) and excess trimethylsilyl chloride in tetrahydrofuran (THF) at -100 °C to give the
corresponding trimethylsilyl enolate® (6, [a]p26 -19.0) in 294% e.e. and in 96% c.y. The enol ether (6) was
treated with methyl lithium at -60 °C, and the subsequent Claisen condensation of the resulting enolate with
methyl cyanoformate!0 gave methyl (15, SR)-(+)-9-(benzyloxycarbonyl)-3-hydroxy-9-azabicyclo{3.3. Jnon-2-
ene-2-carboxylate (7) in 77% yield. The P-keto ester (7) was then subjected to alkylation with ethy! iodide in
the presence of sodium hydride in THF to afford exo-ethyl bicyclic $-keto ester, methyl (185, 2R, SR)-(+)-9-
(benzyloxycarbonyl)-2-ethyl-3-0x0-9-azabicyclo[3.3.1Jnonane-2-carboxylate (8), in 91% yield. The ketonic
cleavage of 8 by action of a 3% potassium hydroxide solution in aqueous dimethylsulfoxide afforded two
epimeric 2-ethyl ketones, (1S, 25, SR)-(+)-2p- and (18, 2R, 5R)-(+)-2a-ethyl-9-azabicyclo[3.3.1]nonan-3-
one (3f and 3a!l) in aratio of 5: 4. The e.e. of 3p was determined to be 94% 12 on the basis of the HPLC
measurements.
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i) 5, TMSCI, HMPA, -100°C, THF; ii) NCCOOMe, MeLi, HMPA, -60°C, THF
iii) Etl, NaH, THF, MeOH, refiux; iV) KOH, DMSO, H20, 120°C

. Photo-irradiation!3 of 3« in methanol through a Pyrex filter caused dealkylation!4 to give the parent
ketone 1 along with a small amount of the a-cleaved product, methyl (2R, 6R)-(-)-1-benzylox ycarbonyl-6-
propylpiperidine-2-acetate (9).!5 In contrast, irradiation of the epimer 3B in methanol for 5 h gave the desired
a-cleaved piperidine (9) in 66% yield. The selective reduction of 9 with diisobutylaluminum hydride at -10°C
afforded (2R, 6R)-(+)-1-benzyloxycarbonyl-2-(2-hydroxyethyl)-6-propylpiperidine (10) in 75% yield.
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The effective transformation of 10 to the title compound has already been established in our previous
work.16  Further investigation to transform 1 to other indolizidine alkaloids is now in progress.
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