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A few years ago Potapov and Terent'ev showed' that the rotato- 

ry dispersion curve of amide is related to the polarity of the sol- 

vent./In bensene the curve is positive and in methanol negative./ 

This solvent effect was interpreted as the demonstration of tautome- 

rism: 

R-C-NH-R, _ 
Ii 

R-&N-R, 

0 bH 

However,in the light of SkulskiVs2 NMR-measurements such an 

equilibrium is rather impossible.The Soviet investigators 3 are now 

inclined to think that mesomerism rather than tautomerlsm is msnifes- 

ted in the ORD curves of the amide: 

RYH-R1= 
R-C&i-R, 

I 
0 0, 

Another hypothesis was discussed in Skulski's work.According to 

this author the differences of shape of ORD curves can be best ex- 

plained by the diffe:.ent position of cis-trans equilibrium of the 

amide in different solvents.Aocording to our experiments this hypo- 

thesis finds some support in the amino acids chemistry, 

In our experiments we have performed ORD measurements for three 

leucine derivatives /ethyl esters of bensoyl-leucine, acetyl-leucine 

a& formgl-leucine/ in three different solvents /benzene,dichlorome- 

thane and methanol/.The results of these measurements are shown in 

Table I. 4807 
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The ORD curves in benzene and dichloromethsne for each of all 

three leucine derivatives are very similar.Bs-Leu-OEt gives in 

both solvents positive,normal curves,whereas for Ac-Leu-OEt and 

FoIcLeu-OEt anomalous ones,crossing the zero value of optical ro- 

tation curves are obtaimd.It is interesting that only the curves 

of Bz-Leu-CSEt in benzene and dichloromethane and those of Ac-Leu- 

OEt and For-Leu-OEt in methanol can be described by one-term Drude 

equation.Thie suggested that in these cases only one isomeric form 

of amide exists in the solvent. 

The anomalous curves of Ac-Leu-OEt and Fordeu-OEt in bensene 

and dichloromethane can be described as the sum of two component 

curves:the experimental ORD-curve in methanol and the complementary 

curve,which can be Calculated from the differences between the 

values of rotation of acglsmino acid ester in benzene and in metha- 

nol /Fig.l./. 

It is very interesting to note,that the complementary curve 

calculated in this ray runs parallel to the curve of Bz-Leu-OEt in 

benzene and is also described b7 a one-term Drude equation. 

For example,in the case of Ac-Leu-CIEt,the experimental OBD- 

curve in benzene can be with good agreement described by the 

eauationr 

/I/ 

In this equation the secoti term represents the curve in metha- 

nol and the first the complementary curve.The value of X0 of the 

complementary curve ia 215 mp,which is very close to the value of 

x o of proteins in random-coil conformation /212 mp/.The values of 

optical rotation calculated according to our equation are in good 

correspondence kth those,which were found experimentally /Table II/. 
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Blg.l.OBD CURVES OF LEUCINE DERIVATIVES: l.Ac-Leu-OEt in methanol 

2.Ac-Lou-OEt in benzene 3.Complementarg curve for Ac-Leu-OEt 

in benzene cC.Ba-Lou-OEt in benzene 

Table II 

COMPARISON OF EXPERIMENTAL AND THEORETICAL VALUES OF [MIX 

OF Ac-Leu-OEt IN BENZENE 

w Experimental values Values act. to equation /I/ 

578 -11.3 -10.9 

546 -12.1 -11.8 

435 -11.3 - 9.6 

405 - 6.4 - 5.7 

365 + 9.5 + 7.5 



This analysis suggests that in the case of Bz-Leu-OEt only 

one isoneric form of amide exists in benzene,but in the cases of 

Ac-Leu-OEt and ForcLewOEt there is the equilibrium of two i'some- 

ric forms. 

Some evidence from the peptide chemistry permits to identify 

these forms as cis and t,ans conformational izomers of the amide. 

Thus,it was found by Young' that the degree of racemisation during 

peptides synthesis diminishes in the series of Bz-Leu,Ac-Leu and 

For-Leu.For the carbodiimide method with dichloromethane as sol- 

vent the amounts of L-peptide were 54 %,70 % and 94 %,and for the 

carbonic mixed anhydride method with tet~ahydrofuran as solvent, 

the corresponding yields of L-peptide were 20 %,60 % and 86 %. 

Thus,the pure isoneric form of Be-Leu racemises considerably 

easier than the mixture of two forms in the cases of Ac-Leu and 

Fo~cLau. 

Racemisation during peptide synthesis is evoked by collate- 

ral azlactone formation.It can be seen from the Stuart models of 

molecules that the azlactone formation is possible only in the case 

of trans conformation of the amide bond.Thus,it is very probable 

that in the case of Bz-Leu in benzene and in dichloromethane we 

have the pure trans conformation of the amide,and in the remaining 

cases there is an equilibrium of cis and trans isomers. It is natu- 

.pal that the steric hindrance for the change of conformation of 

amide must be greater in Bz-Leu than in Ac-Leu and For-Leu. 

Negative curves observed for Ac-Leu and For-Leu derivatives 

in methanol solution can be thus interpreted as a manifestation of 

pure cis isomers. 
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