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Abstract : Novel a-hydroxy ketomethylene dipeptide isosteres were prepared eficiently from the 

corresponding 2-isoxazoline dipeptide isosteres. 

There has been a great deal of recent interest in the synthesis of peptide isosteres in which an amide bond 

of a peptide is replaced by an electronically and sterically similar group of elements that is not hydrolytically 

labile.’ The use of isosteric replacement groups for the amide function in small peptides has recently been 

recognized as a potential means of improving the stability of such systems while retaining biological activity. 

Among more than dozen peptide isosteres,’ the ketomethylene peptide isosteres3 have been widely used to 

prepare metabolically stable peptides and various enzyme inhibitors.4 However, this modification of the 

amide bond -CONH- by the isosteric ketomethylene -COCH,- group, which provides enzymatic resistance, 

causes a loss of the amide bond rigidity and, therefore, it increases conformational mobility. We wish to 

report here a facile synthesis of a-hydroxy ketamethylene dipeptide isosteres, which may find a broad 

spectrum of synthetic utility for enzyme inhibitors and also can be considered as confotmationally restricted 

analogues of the ketomethylene isosteres with the intramolecular hydrogen bonding. 

In the previous communication, we have reported the development of the 2-isoxazoline ring as a novel 

dipeptide isostere. Various N-protected pseudodipeptides containing the 2-isoxazoline isosteres which were 

synthesized by the asymmetric dipolar cycloadditions with a-amino nitrile oxides, were subjected to the 

reductive cleavage conditions6 and novel a-hydroxy ketomethylene dipeptide isosteres were prepared in 

good yield ( Eq. 1 ). 
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Table 1. Synthesis of a-Hydroxy Ketomethylene Dipeptide Isosteres 

entry starting isoxazoline 
amino acid isostere 

ketomethylene La], 
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(c,CHCls) (%) 
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5 L-Phe 

6 L-Cha ’ 

7 L-Ala 
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-61.4 (1.43) 86 

-13.8 (0.88) 70 
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+26.X (1 .OO) 87 
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a isolated yield bThe absolute stereochemistry of the stereogenic center in the isoxazoline ring 

was confirmed by X-ray crystallography of the derivative containing camphor sultam chiral 

auxiliary. ’ Cyclohexylalanine d in MeOH e Tripeptide analog 
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The experimental results are summarized in Table 1. This reaction is stereospecific and the 

stereochemistry of a-carbon is retained ( entry 4, 5 ). In no case were we able to detect any loss of 

stereochemical purity, as observed previously. 6 The absolute stereochemistry of the ketomethylene dipeptide 

isosteres was tentatively assigned based on the absolute stereochemistry of the starting isoxazoline isosteres’ 

and the stereospecificity of the reductive cleavage6 of the isoxazoline rings. Thus, we can readily prepare the 

ketomethylene isostere with an additional stereogenic a-carbon center possessing the hydroxyl group. The 

presence of an additional a-hydroxy group may be well utilized in the design of enzyme inhibitors. Recently, 

the isopropyl ester of nor-C-statine (l), a mimic of statine (2), has been used by Pfizer and other companies 

in the synthesis of renin inhibitors.’ Stereoselective introduction of the a-hydroxy group in ketomethylene 

dipeptide isosteres may play a crucial role in increasing the potency of enzyme inhibitors.8 

nor-C-Statine ( 1) Statine (2 ) 

a-Hydroxy ketomethylene dipeptide isosteres have another advantage over normal ketomethylene 

dipeptide isosteres in conformational control. The problem of conformational mobility faced in normal 

ketomethylene dipeptide isostere is partially solved in a-hydroxy ketomethylene dipeptide isostere by the 

intramolecular hydrogen bonding between the hydroxyl group and the carbonyl oxygen.’ 

In summary, we have prepared various a-hydroxy ketomethylene dipeptide isosteres and these isosteres 

will provide efficient routes to the synthesis of enzyme inhibitors, especially to the synthesis of angiotensin 

converting enzyme inhibitor& ( entry 9 ). 
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