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In our recent report it was demonstrated that sodium borohydride in aqueous 

solution is a good reagent for the selective reduction of the ester group of some peptides. 
2 

It is therefore desirable that esters of peptide and protein are prepared under mild con- 

ditions in acueous solution. Although the treatment with hydrogen chloride in absolute 

methanol or ethanolprovides a generally applicable esterification procedure of amino acids 

and peptides, and diaso compounds are also useful for the esterification of carboxyl groups 

in some enzymes under specified conditions, 4 some limitations in each case are unavoidable. 5 

In the course of chemical studies on triethyloxonium fluoroborate, Meerwein re- 

agent (MR), Meerwein et al. reported that a very concentrated aqueous solution of sodium 

6 
bensoate was treated with MR to give ethyl benaoate, whereas MR is rather unstable in 

water. 7 

When acyl amino acids and peptides in aqueous sodium bicarbonate were treated with 

excess of MFZ at room temperature, corresponding esters were easily obtained in good yield. 

As indicated in preliminary experiments with Bz.DL-Ala-Cly and Bz.Gly-L-Val, fifteen to 

twenty fold excess of MR was enough to give satisfactory results. The pH dependence of this 

reaction was also examined; esterification of Bs.Cly with twenty fold excess of MR at pH 2.0, 

3.0, 4.0, 5.5, 6.0 and 7.0 gave Bs.ClyOEt in yield of 18, 48, 73, 82 and 82$, respectively. 

Following is a typical procedure: 1 mmole of acyl amino acid or peptide in 10 ml 

of water, 21 mmole of sodium bicarbonate and 20 mmole of MR in solid or in a solution of 

acetonitrile are alternately added portionwise with stirring over a period of 10 min. 

After 20 min the mixture is extracted with ethyl acetate which is evaporated to leave corre- 
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spending ester in almost pure state. Some results are summerized in yields of esters; Bz.- 

Gly (82-92$), Bz.L-Glu (90), Bz.L-Asp (83), Bz.L-Thr (93), Bz.L-Lys (82), Bz.L-Arg (90), Bz.- 

L-Tyr (86), Bz.DL-Met (98),a) Bz.L-His (58):) Cbz.DL-Sar (90), Cbz.DL-Thr (89), Cbz.L-Arg 

(96), Bz.DL-Ala-Gly (89), Bz.Gly-L-Val (91), Cbz.DL-Ala-Gly (90), Cbz.Gly-Gly (87), Cbz.Gly- 

L-Ala (88), Cbz.L-Leu-Gly (92), Phth.Gly-Gly (92). a) sulfonium salt. b) quaternary smmonium 

salt. 

Functional groups of alcoholic OH, phenolic OH, NH2 and NH-C(NH2)=NH of side chains 

of amino acids were completly nonreactive in the above conditions, though Met and His were 

esterified followed by alkylation on S of Met and A in imidazole ring of His to yield 

sulfonium salt and quaternary ammonium salt, respectively. In spite of this accompanying 

reaction, the esterfication with MH mey provide a potential new method in the area of peptide 

chemistry, particularly in chemical modification of proteins, because it is carried out in 

aqueous solution by the simple and convenient procedure. The authors are indebted to 

Dr. T. Oishi for helpful discussione. 
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