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Abstract: Syntheses of optically active ether-linked 13-1actams and aza-proline analogues via 4- 
bromo-2-hydroxybutanoic acid esters derived from (S)- or (R)-malic acid are described. From 
these intermediates peptide secondary structure mimetics can be synthesized. 
© 1997 Elsevier Science Ltd. 

As a part o f  our continuing efforts in the synthesis  of  peptide secondary structure mimetics,  ~ we 

desired the [~-lactam 1, a key intermediate in our reverse turn synthesis  ~b and I~-turn mimetic template 2. 

While there are no published synthetic methods available for the preparation of  these compounds ,  2 we 

envisioned that optically active 4-bromo-2-hydroxybutanoic  acid derived from malic acid could be a 

suitable precursor.  
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To this end, protection 3 and reduction of  (S)- or (R)-malic acid afforded the hydroxy acetonides 4a  

and 4b respectively. Reaction of  hydroxy acetonide 4 with Ph3P/CBr 4, fol lowed by transesterification 

smoothly  produced the cor responding  4-bromo-2-hydroxybutanoate  6a or 6b4(Scheme 1). 
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Scheme 1 
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Conditions: a. 2,2-dimethoxypropane, cat. p-TsOH, acetone 
c. PPh3, CBr4, THF d. ROH, p-TsOH 
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b. i) BH3, THF, 0 oC ii) MeOH 

Conversion of 6b to its triflyloxy ester s by reaction with triflic anhydride followed by alkoxy lS- 

lactam 76 provided ether linked [~-lactam 8 in moderate yield (30%). Reaction of 8 with sodium 

thiomethoxide gave the desired product 1 in 38% yield (Scheme 2) 7. The stereochemistry of 1 was 

determined by unequivocal synthesis from D-mcthionine (second reaction in Scheme 2) and NMR, The 

enantiomeric benzyl ester 6a was also converted to the [~-lactam 1 (with inverted stereochemistry) by the 

same reaction sequence. 

Scheme 2 
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In the case of mimetic 2, reaction of 6b with trifluoromethanesulfonic anhydride and t- 

butylcarbazate, followed by base-mediated cyclization gave aza-profine 8 9 with inversion of 

stereochemistry in acceptable yield. 9 Finally, the acylation of 9 with Cbz-Asp(O-t-Bu)-OH in the presence 

of HATU ~°, subsequent deprotection of the t-Boc group and cyclization provided the desired bicyclic 

compound 2 in 35 % chemical yield" over the two steps (Scheme 3). 

Scheme 3 
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iii) NaHMDS, THF. b. i) Cbz-Asp(O-t-Bu)-OH, HATU, DIEA ii) 

In summary, we have demonstrated an efficient synthetic route to optically pure 4-bromo-2- 

hydroxybutanoic acid esters from L- or D-malic acid and their application toward the synthesis of peptide 

secondary structure mimetic templates. 
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