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Abstract: Enantiopure compounds 4 were prepared by condensation of 13-aminoalcohols 2 with ethyl (2- 
oxocyclopentyl)acetate 1 and subsequent reduction of intermediates 3. Compound 4a was converted to 6 
via 5. With compounds 4, 5 or 6 as chiral ligands in the reaction of benzaldehyde with diethylzinc an 
enantiomeric excess between 14 and 84% was achieved. © 1998 Elsevier Science Ltd. All rights reserved. 

The reaction of aldehydes with a dialkylzinc compound in the presence of chiral ligands that give rise to a 

catalytic process belongs to the frequently studied enantioselective reactions. I Among the various bicyclic 

compounds with a 13-aminoalcohol group that are used as chiral ligands are only a few with a 2-azabicyclo- 

[3.3.0]octane backbone. 2 We synthesized enantiopure N-hydroxyalkylsubstituted 2-azabicyclo[3.3.0]octanes 4 

and checked them as ligands in the enantioselective reaction of diethylzinc with benzaldehyde. Since 13- 

aminothiols revealed sometimes a higher enantioselectivity compared to the corresponding 13-aminoalcohols 3 it 

seemed reasonable to study also such compounds. 

Condensation ofy-ketoester 1 with arninoalcohols 2 afforded 9-oxa-l-azatricyclo[6.3.0.04s]undecan - 

2-ones 3 or ent-34 (for substitution pattern see Table 1). Reductive ring-opening either with lithium aluminium 

hydride (R 2 =H) or borane-tetrahydrofuran complex (R 2 = Ph) gave 2-azabicyelo[3.3.0]octanes 4 or ent-4, 

respectively. Aminoalcohol 4a was converted to aminothiol 6 via compound 5. 5 An analogous conversion of 

compound ent-4g, however, could not be achieved. Compounds 4-6 were obtained diastereomerically pure as 

was shown by their tH and 13C NMR spectra. Since aminoalcohols 2 were enantiopure, this must be also true 

for the products 4-6. 6 

R 1 
/ ' ~ C O 2 E t  ~ . .  OH 

+ H2 N 
- "o  R2 R2 

1 2 3 

_H _H 

R1 RI ........ 

R2 ~2 

i: reflux in toluene, ii: LiAII-I4 in THF or BH3- THF complex in THF, 
iii: MsC1, NEt3, iv: CH3CO-SK, v: LiAIH4 

i i i , ~ v ~  4: X = O H  
5: X S-COCH3 
6: X SH 

For substitution pattern Ri, R2 see Table 1 
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The reaction of  diethylzinc with benzaldehyde was performed in the presence of 6 mol% of compounds 4, 5 or 

6 at 0°C hexane. The enantiomeric excess of  the reaction was determined as described earlier. 7 The results are 

summarized in Table 1. 

C6I-I5-CHO + (C2H5)2Zn -~ CtHs-CH(OH)C2H5 

Table 1. 
Enantiomeric excess in the reaction of  benzaldehyde with diethylzinc in the presence of compounds 4-6 a 

Compound R l R 2 Yield (%) ee (%) contig, r 
4a Me H 88 b 32 R 
4b iPr H 58 c 34 R 
4c Bn H 93 30 R 
4d Me Ph 970 46 R 
4e Bn Ph 88 d 74 R 
ent-4t ~ Ph H 90 c 14 S 
ent-4g Ph Ph 100 78 S 
5 - 100 82 R 
6 - 100 84 R 

a 150 mol% of  Et2Zn, 6 mol% of  compounds 4, ent-4, 5, or 6 - b 8% of  benzylalcohol were formed in addition to 
the 1-phenylpropanol-1 - c 10% of  benzylalcohol were formed - 0 3% of  benzylalcohol were formed - e See 

f reference 4a - Configuration o f  the enant iomer formed in excess 
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