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Previous studies' on the spectroscopic and chemical behaviour of substituted 

2-chlorobenzimidazoles have shown that the two heterocyclic nitrogens are equiva 

lent, and this has been attributed to the rapid proton exchange: however, this 

obviously does not hold for the corresponding N-substituted derivatives. 2 Recent 

results 3 reported for bensotriazoles prompted us to study tautomerism in some sub_ 

stituted 2-chlorobenzimidasoles (see Scheme) in connection with our previous stu 

dies on these systems. Spectra were recorded at different temperatures in THF so 

I:R=OCH3; II:R-H 
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lution, the solvent being carefully dried on a sodium mirror.4 

Only in the case of compound (I) has a temperature dependent spectrum been ok 

served with a coalescence temperature around -35' , while for compound (II) a bra 

adening of the spectrum starts at -100' and freezing of the solution prevented 

further slowing down of temperature. 

Some experimental (left side) and calculated (right side) spectra for compound 

(I) are reported in the Figure. The total line shape method5 has been employed 

with tentative exchanging rates. The relaxation time T2 was derived from the width 
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at half-height of peaks not broadened by exchange, and the relative amounts of ta 

utomers (A) and (2) (p, and p,) were derived from the spectra at low temperature. 

The amounts of tautomers ($1 and (2) were slightly changed in function of tempera 

ture according to the equations6 AGE-RTlnK (K=p,/p2; AG,89=0.22 kcal./mole). The 

activation energy E, was derived by an Arrhenius plot , and for the free energy of 

activation (AG*) the transmission coefficient was taken,as being equal to 1. 

Ea = 4.25 f 0.11 kcal.Jmole; log A = 5.29 f 0.11 sec. -1 

The error on E, and on the frequency factor was obtained by a least squares 

treatment of the Arrhenius plot, and thermodynamic quantities (at 198'K) by stan- 

dard equations.6 

k = 4.12 secy'; AG*= 10.91 kcal./mole;AS"= -35.48 e.u.; AH*= 3.86 kcal./mole 

The line shape of the N-H proton is also temperature dependent, but it was not 

employed since it is too sensitive to solvent effects: solvent-solute and solute- 

-solute associations in fact modify the line shape of this signal. 

We observe that in the compound here examined the frequency factor has a small 

value and that consequently the entropy of activation is highly negative. This 

should be connected with a highly ordered transition state, which may involve a 

polymeric structure of the compound with the nitrogen atoms linked by hydrogen 

bridges. Concentration effects play probably an important role in determining the 

thermodynamic parameters, and studies will be carried out to clarify this point. 
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