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Current theories of optical rotation (1) indicate a very steep 

dependence of rotational strength on the distances separating the 

chrcmophore concerned fm the groups imparting asymnetry to its envimnnent. 

Glycyl-L-leucylglycine contains two peptide chrcmoptis, each of which, 

presunably, is asymnetrically perturbed by the substituents on the a-carbon 

atcm of the leucine residue, so that the observed rotation contains 

contribution fmn both these chmnophores and each of these contributions 

is the son of the psrtial rotations of all the conformational states adopted 

by the chmnophore. Since the peptide group is planar, such confomations 

are specified by the dihedral angles, $+C and $CC , between the peptide 

planes and the N - C 0 - C plane of the leucyl residue. Factors govemirg 

the values of the.dihedral angles defining peptide conformations are 

currently under discussion (2). 

In addition to the two peptide groups, gly-lleugly Contains an 

ionized carboxyl group absorbing at similar wavelengths, but this is remote 

fran the centre of asymmetry of the molecule and hence its rotational . . 
contribution is likely to be small. If the peptide chain is extended fm 
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eitherend, theaddedpeptidegxupsare similarly remote fmnthe leucyl 

residue ~dtheirdirectccmtributions to the total rotationwill siailarly 

bs small. They may, however, affect this quantity indirectly by their 

influenceontherotational strengthsofthepeptidegroups fknking the 

leucyl a-carbon atan. Three~~inwhichthismayoccurareasfollaws. 

1. By directintertxtion, whichwouldimply special amfomntional 

states favouring such interactian. The a-helix is one of these. 

2. By the change in the electron energy levels within the groups 

resulting frunthe conversionof the adjaoent+NH3- and-COO-groups to 

peptide linkages. 

3. By a change inthe balance between steric and minimun rotational 

freeenergy~quirementswithinthemolecule,withaw~~tchangein 

the values of +Nc and $cc. 

As reported recently (3) the molar rotations of sane peptides 

oontainjng leucyl residues separated by glycyls could be obtained with 

reasonable accuracy by sunning the mtations of appropriate model canpounds. 

This would suggestthatnone of the foregoing factors was having an 

appreciable effect. However, the molar mtation of gly-Lleugly2-L-leugly, 
1 

[MID = -164" , was snaller than expected fron values for the two available 

model conpounds, gly-L-leugly, [Ml, q -lOW, and gly2-Gleugly3, WI, = -120" 

lhe O.R.D. cuve of gly-L,-leugly2-Lleugly included a sharp mininun at 23% 

which persisted with pH or concentretion change, whereas that of gly-lleugly 

wasancoth. The a-helix could be eliminated as the source of this feature, 

despite the coincidence in wavelength between the minimun associated with 

thk conformation and the one obtained in the hexapeptide curve. 

All the possibletetra- andpenta- and one of the hexapeptides 

ofglycine andleucine cc~~taining a single internal Lleucylresiduehaw 
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nmbeenprepared Their O.R.D. curves in aqueous solution are reproduced 

in the Figure. 

FIG. 1 

'he O.R.D. in aqueous solution of, 1, 

2, gly-lleugly:,; 3, gly-L-leugly3; 

5, gl:r3-==@y; 6, gly2-tleugly2; 

Concentmticr~s are - - - - O.OOBfand 

glY-L--JglY; 

4 ,glYf~l=Ji3lY; 

7, gly2-Gleugly3. 

- o.olM. 

* 
Satisfactory analysis figures were obtained for all cunpounds. lhey== 
recxystallizedtoconstantmtation. 
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l'ko of the conpounds, gly-lleugly2 and gly-lleugly3 give 

mtationalminima similar in position and magnitude to that of 

gly-L-leugly,-Lleugly. These, too, persist as pH or concentration is 

changed and, as with the hexapeptide (31, the dependence of rotational 

magnitudes up~il concentration is similar to that in gly-L-leugly. None of 

the otherpeptides shows suchaminimun. The feature is, therefore, tobe 

associated with a leucine occupying the Esidue position second frm the 

amino end in these peptide chains and, presmably, it is this residue, OF, 

more properly, one or both of its flanking peptide chmnophores, which 

produces the minimum in the O.R.D. curve of ply-L-leugly,-L-leugly. 

Goxhmn (4) has recently extended into the a-helix Cotton effect 

region his observations on rotational effects in non-aqueous solutions of 

peptide derivatives. Certain of his oliganers show O.R.D. minima at about 

238 mu under solvent conditions which render secondary structure unlikely. 

Both magnitude and position make it probable that the features are to be 

identified with the one reported here, in which case it is not specific to 

a particular side chain. 

As has already been suggested for the hexapeptide (31, the 

minima in t$ese curves may result fmn the superposition of a positive 

cotton effect on a negatively tending c-e, such as is observed in 

polypeptides in the randm coil fem. However, the peptide chrcmophores 

flanking the asymmetric carbon atan of the second residue cannot be solely 

responsible for the effect in the polymers. The contributions to the 

total rotation fm these groups would be a small part of the whole. 

If a relationship exists between the features in the O.R.D. curves of the 

short chain and-the long chain mapounds, it is probable that special values 

of the dihedml angles are involved, since these might occw many times in a 

long chain. 



No.9 961 

Aparr from the minima, the differences in rotational magnitudes 

b&weenthecurvesinthefigurearestriking. These suggest the need for 

caution in estimating peptide rotations fmn those of model canpounds. They 

also suggest that further rotational data fran simple peptides will be of 

vslue. It may be p&ssible in favourable oases to relate the rotatory 

characteristics t>f a single peptide chronophow to the averege spatial 

disposition of tie groups around it and thus provide a further line of approach 

to the problem of peptide chain conformations. 
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