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Costanti di stabilita parziali per la
formazione di [M(OH,)q L, |




Un’inversione nell'andamento Kf, > Kf ., € normalmente
un’indicazione di una grande variazione nella struttura
elettronica del complesso

[Fe(OH, ), ]* (aq) + bpy(aq) =

[Fe(bpy)(OH,), F* (aq)+2H,0()  08Kn =42
|Fe(bpy)(OH, ), [ (ag) + bpylagq) =
24 log K, =3,7
[Fe(bpy),(OH,), * (aq)+ 2H,0(1)
[Fe(bpy), (OH,),F* @a)+bpyaq)=[
[Fe(bpy), ** (aq)+ 2H,0(1) og K¢; =9,




[Hg(OH, ), ]** (aq)+ Cl (aq) =

[HEEI{'DHE}E]_ [aq}+ ngﬂ} I'DE Kj’[ =6,74

[HgCI(OH, ). " (aq) + Cl (aq) =

[HegCl, (OH,), ](aq) + H,O(1) logK;, =6,48

[HgCl,(OH,),l(aq)+Cl (aq) =

[HgCl,(OH, )} (ag)+3H,0(l) log K¢, =0,95
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* Leganti politopici
* Leganti polidentati (chelanti)

* Leganti ambidentat
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Bite angle
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Name of ligand

Water

Ammonia

Tetrahydrofuran

Pyridine

1,2-Ethanediamine

T

Abbreviation
(if any)

THF

py

en

Denticity

Monodentate

Monodentate

Monodentate

Monodentate

Bidentate

Structure with donor atoms
marked in red

/O\

H H

RN
H H
H

()

>
N

H,N NH,

o

\

" The older names (still in use) for 1,2-ethanediamine, 1,4,7-triazaheptane and 1.4,7,10-tetraazadecane are ethylenediamine, diethylenetriamine and

tricthylenetetramine.



Name of ligand

Dimethylsulfoxide

Acetylacetonate ion

Oxalate or ethanedioate ion

2,2'-Bipyridine

Abbreviation
(if any)

DMSO

bpy or bipy

Denticity

Monodentate

Bidentate

Bidentate

Bidentate

Structure with donor atoms

marked in red
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Name of ligand Abbreviation

(if any)
1,10-Phenanthroline phen
1,4,7-Triazaheptane' dien
1,4,7,1 0-Tetraazadecane’ trien
N,N,N',N'-Ethylenediaminetetraacetate ion* [EDTA]4_

Denticity

Bidentate

Tridentate

Tetradentate

Hexadentate

Structure with donor atoms
marked in red

/N \
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H,N N N NH,
H H

See equation 7.75

" The older names (still in use) for 1,2-ethanediamine, 1,4,7-triazaheptane and 1,4,7,10-tetraazadecane are ethylenediamine, diethylenetriamine and

tricthylenetetramine.

* Although not systematic by the IUPAC rules, this is the commonly accepted name for this anion.



Anelli chelati a 5 termini



Anelli chelati a 6 termini



Effetto chelante

[Ni(OH,),(NH3),]°*(aq) + en(aq) S [Ni(OH,),(en)]**(aq) + 2NH;(aq)
AG° =-13.7 kJ mol- logK = 2.41

[Ni(OH,),(NH3),]**(aq) + 2en(aq) S [Ni(OH,),(en),]**(aq) + 4NH;(aq)
AG° =-32.6 kJ mol~ logK =5.72

[Ni(NH;)e]**(ag) + 3en(aq) S [Ni(en);]**(aqg) + 6NH(aq)
AG° =-52.9 kJ mol-! logK = 9.27
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Effetto chelante

[Ni(NH3)6]**(aq) + 3en(aq) S [Ni(en);]**(aq) + 6NH(aq)
logK = 9.27
AG° = -52.9 kJ mol-1

AH® = —-16.8 kJ mol!
AS° =+121 J K1mol+1

TAS® = +31.6 kJ mol~!
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Effetto macrociclo

Lone pair-lone pair repulsive interaction

podando



Increasing
degree

of host
organisation

Podand

Corand

Cryptand

Chelate effect

g @

Chelate effect
and macrocyclic
effect

>

Chelate effect
and macrobicyclic A
effect

>



Influenza della complessazione sul
potenziale standard

E°([Fe(OH,)**/[Fe(OH,) %) = + 0.77 V
E°([Fe(CN)J>/[Fe(CN)J*) = + 0.36 V

La formazione di un complesso termodinamicamente piu stabile quando il
metallo e nello stato di ossidazione piu alto di una coppia redox favorisce la
sua ossidazione e rende il potenziale standard piu negativo.

La formazione di un complesso piu stabile quando il metallo e nello stato di
ossidazione piu basso di una coppia redox favorisce la sua riduzione e il
potenziale standard diventa piu positivo

19



Metal ion log K,

X=F X =Cl X = Br X=1I

a Fei* (aq) 6.0 1.4 0.5 -~
b He*t(aq) 1.0 6.7 8.9 12.9

F>O>N>CI>Br>C=I=5>5Se>P>As>5b

elettronegativita

<€
Hard Soft
HSAB principle
O»S>Se>Te OQ«S>Se=Te

N»P>As >Sb N«P>As>Sb



HSAB Principle

Metal centres (Lewis acids)

Hard; class (a) Li", Na', K*, Rb", Be’", Mg*", Ca’", Sr*", Sn’",
Mn2+ Zn2+ A13+ Ga3—|— In3+ SC3—|- CI.3+ Fe3—|— CO3+
Y:H—, Th4+, Pu4+, Ti4+, Zr4+, [VO]2+’ [V02]+

Soft; class (b)  Zero oxidation state metal centres, TI", Cu™, Ag®, Au™,
[ng]z—f—, ng—i—, Cd2+, Pd2+, Pt2+, T13+

Intermediate Pb>", Fe’", Co*", Ni*t, Cu*™, Os*", Ru’", R, Ir?F




HSAB Principle

Ligands (Lewis bases)

Hard; class (a) F~, ClI, H,O, ROH, R,O, [OH] ", [RO] ", [RCO,],
[CO317, [NO;] ™, [POJ ", [SO4), [ClO,] ™, [ox]*,
NH;, RNH,

Soft; class (b) I',H , R, [CN] (C-bound), CO (C-bound), RNC,
RSH, R,S, [RS], [SCN]™ (S-bound), R;P, R;As,
R;Sb, alkenes, arenes

Intermediate Br—, [N3] ", py, [SCN]™ (N-bound), ArNH,, [NO,] ",
[SOs*




