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THE OXAZOLE-TRIAMIDE REARRANGEMENT. APPLICATION TO PEPTIDE SYNTHESIS 

H.H. Wasserman* and T.-J. Lu 

Department of Chemistry, Yale University, New Haven, Connecticut 06511 

Abstract: The carboxyl group of a N-acylated anino acid may be protected by conversion to 
an oxazole derivative which, on photooxygenation, regenerates the carboxyl group in 
activated (trlamlde) form for peptide synthesis. 

We have recently reported’*2*3*4 that the dye-sensitized photooxldation of 

2-alkyl-4,5-diary1 oxazoles yields trlamides which undergo ready intramolecular alcoholysis 

at the acyl carbonyl group, leading to the synthesis of a series of macrolides. Generation 

of activated carboxylates by this mild, efficient procedure offers possibilities for 

acylation reactions applicable to the formation of peptlde linkages. 

Use of an oxazole as the source of a latent carboxyl group has special advantages, 

because the heterocyclic system Is relatively resistant to many of the operations involved 

in the introduction or removal of protecting groups during peptlde synthesis. Of particular 

significance Is the fact that the carboxyl group is liberated from its protected state (in 

nearly quantitative yields) In an activated (triamide) form for reaction wlth nucleophi I ic 

species. 

We have now developed a procedure for converting N-protected amino acids to dipeptides 

through the steps of protection (by convers ion to the oxazol e) and then 

deprotection-activation (by dye-sensitized photooxidatlon). As part of the triamide 

function, the carboxyl group is sufficiently reactive to couple directly with the amino 

group of an amino acid. As described below, the yields are good, and, for dipeptlde 

synthes I s, the method is gentle enough to preserve the optical integrity of chiral 

reactants. In our further work we are seeking to increase the sensitivlty of our analytical 

method for detecting racemization by use of the Merrifield modification 17 of the Manning and 

Moore method’ ‘. 
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The N-carbobenzyloxyanino acid Lu is reacted with (+I-benzoin m, In THF using 

N,N’-dicyclohexylcarbodiimide5 

e 141 In dry CH2C12 using methy lene bl ue as 

a rensltlzer forms the triamide 121. which is reacted directly with an amino acid or ester 

m in DMF to yield the dlpeptide m. The dipeptides prepared by this sequence are listed 

in Table I. Full details of these procedures are provlded in footnotes 15 and 16. 
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We are exploring further applications of thls method In the format I on of pept i des 

including solid-phase peptide synthesis. 
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a. 
b. 
C. 
d. 
e. 

authent I c samp I e 

literature value 
all anino acids have the L-configuratlon 
temperature and solvents are the same as those used . in references 11-15 
yrerds are for pure products isolated after workup and purification by chrcmatography 
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Oxazol e 
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