
Inorganica Chimica Acta, L15 

@ Elsevier Sequoia S.A., Lausanne - Printed in Switzerland 

Reaction of N-Substituted Imidazoles with Ferrous 
Phthalocyanine in Dimethylsulphoxide 

J. G. JONESa and M. V. TWIGGb 

University Chemical Laboratory, Canterbury (U.K.) 

(Received November 20, 1974) 

Previously, we have shown that in dimethyl- 
sulphoxide (dmso) ferrous phthalocyanine (FePc) 
reacts with imidazole to form a bis-imidazole 
complex at conveniently measurable rates.’ When 
dissolved in dmso, square planar FePc most probab- 
ly exists as FePc(dmso)l, with two solvent molecules 
bound to the metal centre.’ Displacement of the 
first solvent molecule is rate determining: 

FePc(dmso), 5 FePc(dmso)(imid)s 

FePc(imid)2 

and at a given temperature, observed pseudo first 
order rate constants are given by the equation 

k ohs =k[imid] 

This may be interpreted in terms of an associative or 
limiting dissociative mechanism.’ However, no 
evidence for the latter could be obtained.3 It is 
possible that the mechanism is associative and in- 
volves the highly nucleophilic imidazolate anion, 
rather than imidazole itself: 

Although we were unable to obtain direct evidence 
for this equilibrium from conductivity measurements 
(imidazole behaves as a non-electrolyte in dmso at 
25 “C) this does not completely rule out the possible 
involvement of the imidazolate ion in the reaction 
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with FePc. In order to obtain evidence about the 
participation of this species, we studied the reaction 
of N-methyl and N-n-butylimidazole with FePc, since 
these derivatives cannot ionise to give an anion. The 
bis-(N-substituted) products had similar visible 
spectra4 to that of FePc(imid)z, and their formation 
obeyed the same rate law, i.e. a second order process 
(Table I). 

TABLE I. Kinetic Results for the Reaction FePc(dmso), + 
Base ---f FePc(Base), in dmso. 

Base k,, I1 AH*/kcal AS*/cal 
mol.’ s-’ mol-’ k-’ mol-’ 

imid 3.1 17.3 + 0.5 1.8 * 1.5 
N-Meimid 6.9 18.2 + 0.5 6.2 ? 1.8 

N-n-Butimid 7.9 18.3 * 0.5 7.1 * 1.8 

Experiments were performed over the temperature 
range 25 - 45 “C as previously described, and good 
Eyring plots were obtained. Second order rate 
constants at 25 “C, and derived activation parameters 
are similar for all three imidazoles. with the more 
basic N-substituted derivatives being about twice as 
reactive as imidazole itself at 25 “C. We therefore 
conclude that the imidazolate anion is not involved 
in the reaction between FePc and imidazole in dmso. 
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