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Abstract : Treatment of chiral a-haloesters 2 with NaNS gave azidoesters 2. which on succes- 
sive transesterification and hydrogenolysis furnished a-amino acids 2 and 2 in high e.e. 

The synthesis of enantiomerically pure, unnatural or naturally occurring but scarcely 

accessible (2R)- or (2S)-u-aminoacids has attracted considerable attention in recent years s. 

We report here an entirely different approach to this biologically important class of 

compounds featuring asymmetric formation of the C(2)-N bond. Exploiting the simple and effi- 

cient x-face selective ester halogenation 1-2 s we envisaged an SN2-type halide substitution 

by a nitrogen nucleophile followed by liberation of the carboxylic acid and amino groups 

thereby regenerating the auxiliary alcohol YH. 

Our results are summarized in Schemes 1 and 2 as well as in the Table. 
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Table : Enantioselective Preparation of a-Amino Acids 2 from Esters 1 4. 

Transesterification/ 

Halogenation Aside-Substitution Hydrogenolysis 

I_-+ 2 2 + 3 3 + 4 + 1 

Auxi- Yield% d.e.% Yield% d.e.% 

liary tryst. tryst. tryst. tryst. Yield% 

Entry R Y x (crude) (crude) (crude) (crude) overall e.e.% Conf. 

1 C2H5 a Cl 75(87) 299 87(98) _iv) 72 94.0 (R) 

2 nC3H7 a Cl 75(82) '96.7 93(-100) 97(96.7) 87iii) 93.8 (R) 

3 nC4Hg a Br 77 96 88(93) 96 72 94.0 (R) 

4 (CH3)2CHCH2 a Cl 72(86) 196 81(97) 98(96) 80 96.0 (R) 

5 nC6H13 a Cl 82 294 89(96)i)ii) 100(94)i)ii) 78 98.0 (R) 

6 PhCH2 b Br 80(92) _iv) 82(100) 98(91) J2iii) 94.7 (S) 

7 1-adamantyl-CH2 b Cl 54(64) _iv) 88(~100) _iv) 73 96.4 (S) 

i) oil; ii) purified by flash chromatography; iii) recovery of YH by extraction after 

hydrogenolysis; iv) not determined. 

Treatment of recrystallized chlorides or bromides 2 4r5 with NaN3 in DMF at r.t. or at 

+40" furnished smoothly asides 2. s in 93 to 100% yields. HPLC-analysis of crude 3 s revealed 

initial diastereomeric purities of 91 to 96.7% which ware increased to 96-98% d.e. by 

crystallization or, in the case of azide 1, R-nC6HL3 (oil, entry 5, to ca. 100% d.e.), by 

flash chromatography. Ti(OCH2Ph)4-mediated transesterification of 3 regenerated the auxiliary 

YH which was separated by chromatography from the resulting benzyl esters 4 5. Stirring of 4 

with 5% Pd/BaSO4 under H2 (1 atm) for 8 to 45 h entailed concomitant hydrogenolyses of the 

benzyloxy- and azide groups to furnish the amino acids 2 in 72 to 80% overall yield. 

Technically, it was preferable to remove the regenerated auxiliary by simple extraction after 

the hydrogenblysis step (entries 2 and 6). The depicted absolute configurations and 

enantiomeric purities (93.8 to 98 % e.e.) of amino acids 5 were readily determined by GC 

(chiral capillary column ') comparison of their N-trifluoroacetylisopropyl esters with those 

of racemic and enantiomerically pure authentic samples and further supported by chiroptic 

measurements 8. Depending on the use of the antipodal auxiliaries Y,H or YbH, either the 

expected (R)- (entries 1-5) or (S)- ( entries 6,7) amino acids 5 were obtained. This is 

consistent with 299% inversion for the halide/azide substitutions 2 --t 3 and ca. 99% retention 

for the transesterification/ydrogenolysis sequence 3 + 4 + 5. 

We then turned our attention to the synthesis of the uncommon amino acid L-alloisoleucine 

99 (Scheme 2) which notably, is an essential precursor for the synthesis of the psychotropic 

ergot peptide eticriptine lo. 
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Scheme 2 
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Starting from crotonate 5 6 the required two contigous stereocenters were generated effi- 

ciently using the same auxiliary Yb which blocks the CD-& face of 6. First, center C(3) was 

created by addition of EtLi/CuI/BF3.0Et2 (2 eq, -78" + r.t.) ii to 6 to give, after 

crystallization, the p-adduct 1,R = (R)-CH(CH3)C2H5 (89%) 5. Subsequent treatment with LDA, 

Me3SiC1 and NBS 4112 followed by three crystallizations afforded bromoester J_ ( 67%, HPLC: 2 

peaks 99:l). Stirring 1 with NaN3 in DMF at r.t. for 60 h gave, after work-up and 

crystallization, the (2S,3R)-azide 8 (93%, HPLC: 2 peaks 99.2:O.a). Transesterification, 

followed by chromatographic recovery of YbH and hydrogenolysis afforded L-alloisoleucine (2) 

in 67% yield from 8, GC-analysis of its N-trifluoroacetylisopropyl ester (chiral capillary 

column) confirmed the expected configuration and enantiomeric purity of crude 2: 2s (99.3% 

e.e.) / 3R (97.8% e.e.) 13. 

In summary, we have described here a novel, enantioselective entry to a-amino acids which 

highlights the versatility of camphorsulfonic acid derived chiral auxiliaries in asymmetric 

synthesis. 
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