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Abstract 

The .kinetics of axial ligation by pyridine of CHB- 
Rh(DH)2H20 and the reverse hydrolysis reactions 
were studied in aqueous solution as a function of pH. 
The kinetic data indicate that the lability of this com- 
plex is strongly influenced by the extent of protona- 
tion of the equatorial chelating ring, both the doubly 
protonated CH,Rh(DH&DH)L* and the deprotonat- 
ed CH3Rh(D)(DH)L- species being more reactive 
than the species CHsRh(DH)*L, containing intact 
intramolecular hydrogen bonds. A comparison is 
made with the behavior of the analogous Co(III) 
complexes. 

Introduction 

In our previous work [l] we reported the kinetics 
of the water substitution reactions of CH,Rh(DH)2- 
HZ0 with various incoming ligands. The influence 
of pH on the reaction rate has not been considered, 
although it has been proved that the reactivity of 
the corresponding Co(II1) complexes is strongly 
affected by the hydroxide ion concentration. 

In fact, it is well established that the base hydro- 
lysis reactions of the organocobaloximes occur via 
a S&B mechanism, involving deprotonation of the 
equatorial system [2,3] . 

RCO(DH)~L 1 RCo(D)(DH)L- (1) 

1 
Hz0 

I 
Hz0 

Products Products 

When the leaving ligand is a substituted pyridine, 
the rate constant for the aquation of the conju- 
gate base is three- to six times greater than that of the 
parent compound [2] . 

*Author to whom correspondence should be addressed. 
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A conjugate base mechanism satisfactorily 
accounts also for the [OH] dependence of axial 
water substitution reactions of the organoaquocobal- 
oximes [4]. For these reactions the reactivity in 
alkaline medium is the result of two counteracting 
effects, a decrease in reactivity due to the formation 
of the hydroxocomplex and an increase in reactivity 
due to the formation of the conjugate base: 

RCO(DH)~OH- I 

Products 
G 

Products 

For the organocobaloximes examined the first effect 
is prevailing and a diminution of reactivity is observ- 
ed in alkaline medium [4] . 

It appears that in any case the deprotonation of 
the equatorial chelating ring is associated with an 
increase of lability, which is attributed to the greater 
electron density on the cobalt atom in the anionic 
complex [2]. 

In this work we examine the pH dependence of 
the substitution rate for CH&h(DH)2L, in order to 
ascertain the effect of a change of the size of the 
metal atom. This study has been extended at low pH 
values with the purpose of verifying the influence on 
the reactivity of the formation of the cationic species 
CH&h(DH,)(DH)L+, which are known to exist in 
very acidic medium [5] . 

Experimental 

Materials 

CH3Rh(DH)2H10 and CH&h(DH)2Py were prep- 
ared as previously reported [6]. All other chemicals 
were analytical grade and were used without further 
purification. Pyridine solutions were standardized by 
potentiometric titration against HCl. 
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reasonable to suppose that the higher lability of these 
derivatives may be caused by a lesser rigidity of the 
planar chelating ring, which could for instance 
promote the bending of the two individually planar 
DH units and the lengthening of the bond trans to 
the alkyl group. 
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