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The coupling process and other stages of peptida synthesfs are often 

accompanied by reactions giving rise to undesirable by-products of modified 

configuration or structure. Quantitative determination of these products is 

indispensable for evaluating and improving the methods to be used In synthesis. 

Up to the present only a few racemization tests have been performed by 

quantitative determination of the racemates or diastereoisoaers which form as 
I/ by-products in model syntheses . Racemization tests usually require laborious 

preliminary procedures, such as crystallization, deprotection, hydrolysis and/or 

suitable derivatization, which are all likely to affect the ratios of the 

stereoisoaers originally formed. It has, until now, not been possible to increase 

the number of simple model peptides, because of difficulties which have been 

experienced in the separation of diastereoisomers of protected peptides. 

TLC separation of these diastereisouers has so far been reported only in a few 

casesa’, each of which was considered an event+ 

Our methodical search for suitable conditions for the separation of dia- 

stereoisomers of protected dipegtides by TLC has proven successful. Complete 

separation ou thin layers of silica gel was achieved for about 50 of the 80 

~odals investigated , containing a variety of amino acids and protecting groups 3/ . 

ouantitative determination of microgran amounts of protected dipeptides 

separated by TLC was performed by liquid scintillation counting, basing the 

procedure on tritiuo radioactivity. Tritium can be introduced into the amino 

acid side chain or the protecting group of a substrate used in the synthesis. 

An illustration of how the method proposed here is utilized in the study 

of racemization, Is the determination of the extent of epimerization in variously 

modified syntheses performed by the DCC uethod.N-formyl-phenylalanyl-phenyl- 

alanine methyl ester was synthesized from optically pure N-formyl-D.phenylala- 

nine whioh was tritium-labelled in the aromatic ring (specific activity 6 mCi/ 

mmole) and L.pheaylalanine uethyl ester hydrochloride, in the presence Of a 

tertiary amine and some racemization-suppressing sddit.ives % 

The syntheses were performed on a 0.01 mmole scale. The crude reaction 

mixtures mere spotted on TLC plates and developed in SOlVent systems oontafning 

diisopropyl ether and isopropanol (10:1),Three resolved spots Were detected in 
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IJV light.The relative amounts of the three radioactive substances were deter- 

miaated: these compounds were the expected product CHO.D.Phe-L.Phe.OMe, the 

epimeric by-product CBO,L.Phe-L.Phe.O&,and the acyl urea derivative N&IO. 
5/ n.Phe)-dicyclohexylurea,which is a by-product of the UCC based synthesis . 

Par the detrmination,the solid support was scraped off a 1 cm x 1 cn area 

including the whole spot,and transferred to measuring vials.The total acti- 

vity was neaaured using toluene scintillating solution containg 4 g of PPO, 

0.2 g of POPOP and 50 cccl of ethanol per liter.Reaulta are shown in the Table. 

Table: gpimerization decree ,X and soy_1. urea _f.orclation 2 during IICC ooupliug 

Reaction: CIIO.D.Phe + L,Phe.OMe x I~cl + I;asc /,& D&@/ 

Standard deviation i ~0.008 far values CB 0.w ; $3.03 for values 3.6-96.C% 

Of special interest in the series of results listed in the Table under & 

are the data on the six additives whose use is recommended. Racenization was 

found to be effectively prevented cnly by the hydroxylamine derivatives 

N-hydroxysuccininide, N-hydroxyphthalinide and N-hydroxybenzotriasole. 

The results of series & show that .acyl urea can under certain conditions 

be the main product of DCC reactions involving N-for=yl-phenylalanine,and that 

this side reaction c&n be Uirkedly liuited by addition of an N-hydroxy compound, 

in particular, of N-hydroxybenzotrlazole. 

The model synthesis here presented is one of the 50 we have carried out 

with different pairs of amino acids, or different protecting groups. 

Significant inprovements in peptide syntheses may result frou the inspection 

of a greater number of model ~eaotione. 
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