ABSTRACT

. The' hydrolyses of  the complex ions

cisﬁan[(Z,B,Zétet)CoC03]+‘ and . cis-ﬁ-—[(3,2,3-tet)CoCO3]+

(where 2,3,2-tet 1,4,8,11 -~ tetraazaundecane and

3,2,3-te£ = 1,5,8,12 ;'tétraézadodecané) have beeﬁ studied
over the range 1< pH=<5 aﬁd .3_0.0°C$T~‘$40.0°C at I = O.SOM.
The results iﬁdicéte thatl for both complex caﬁions,
acid-catalysed hydrolysis proceeds via a' mechanism
consisting of ring-opening of the carbonatoﬁchelatea group
by water and by hydronium ion followed by a rapid
decarboxylation of the mono-dentate intermediate, The
hydronium~ion~catalyséd; ring-opening, which 4is ‘the main
‘ reactipnhpathWay; is preceded by rapid pre~equiiibration by
:proton,'viz: {
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where N4

= 2,3,2-tet or 3,2,3-tet., The rate constants at
25.15%¢ and the corresponding Eyring-Polanyi activation

parameters ares:

Clo~p~[(a,),2 tet)CoCO ]*

Water - catalysed ' Hydronlumuion-catalysed
Pathway Pathway
k at 25.15°C. = 1.03x10-4s=1| k at 25.150C = 1. 66x10‘1M”1 -
AHY = b, 62+2.23kImol™" AH* = 36.59 '+ 0.02kJmol”
AgE = ,3,94i;,§oJK—1m01“1 - As¥ = «137.10 i_1:h8JK"1m01'1
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Water - catalysed ! Hydronium-ion-catalysed
' Pathuay e Pathway
k at 25.15%C = 3,87x10™ s 1% k at 25.159C = 2,67x10"2N-lg~L
ANt = 72,1740,1hkJwol=r | AH* = 71.97+0.19kJImol~1
ASH = .87, Jl+2.52JK lmol=-1 : AS* = «33,65+1,260K~1mo1~1
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" The cis--,e—-[('3,2,3—tet)Co(0H2)2]3+ product - of.
hydroiyhis further undergoes isomerisation to the trans-
[(3,2,3—tet)Co(OH2)2]3+ fOrml and, quite possibly, cis-X-
[(3,2,3—tet)Co(OH2)2]3+; and exists in dynamic quiiibrium
with these latter. The isomerisations are accqmpanied'by
various proton transfer equilibria 'involving diéqua,
hydroxoaqua and dihydroxo species giving an overall complex

equilibrium system:
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'I‘he cis-p-[(2,3, Zwtet)Co(OH2)2)3+ product of hydrolysis does

not isorerise but undcargoes acid ciism{:iatmn of the typeza

cis-p=[(2,3,2- t&%)ﬁo(0ﬁ2§é A

f‘ia“?‘” [(33333

cis-p=[(2,3,2~



; his difference is ‘explained in terms of the greater
thermodynlﬂﬁc ‘ stability; arising from steric factors, of
‘the trans-=[(3,2, 3~tet)CO(OH §J3+ ‘ion compared with the

“trans-[(2,3, 2~tet)Co(OH ) ]3+ ion (or of that of the cis-g-

[(2,3, 2-tet)Co(0H2)2]3f ion compared with the cis-g-
.[(3:2,3—tet)CO(OH2)2]3+ ion); i.e. the cationic cis~p~
f(3r2r34tet70b(0H2)2]3+ species undergoes - further
'isomerisatiqn't0°trans—[(3,2,3*tet)Co(OH2)2]3 because
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This has been rationalised in terms of  the greater 1éngth
and flexibility of the 3,2,3-tet 1igand as compared with the
2,3,2-tet ligand; The greater length and flexibility of the
formgr ligand has also been.: used to account for the
thermodynamic. .= stability and formation during isomerisation
of some  amount of cis—u~[(3,2,3~tét)Co(0H2)233*, ciswx-:
[(3,2,3~tet)CO(OH)(OHZ)]2+ 'aﬂa cis--o(-[(3,2,3—tet)Co(0H)?]+

species.



