


Chapter 2 : stability
1. Catalytic rxns -

2. photochemical rxns -

3. redox rxn , -

4. direct rxns - dissolving metal salt in solvent
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Overall formation constant

Kt > 1 products are preferred stability constant
kf 2 1 reactants are preferred equilibrium

const't

Gibbs free energy DG = - RTINK R= 8.314J / knot
c- = abs temperature

b 6 = H - TAS Lkelvin)
☐ A = reflects the binding strength
AS = reflects structural degrees of freedom

DG < 0

i. AH < < 0 enthalpicatly stabilized
2. AS > > 0 entropically stabilized
3
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DH < 0
,
DS > 0



y
endergonia

exerganico
Gibbs ↑ §É↳sductsare faE€⇔-+s TAGenergy ducts -ÉÉ¥

time time

stability tool box . .
.

I. electrostatics
.
. . consider the size & charge of ions

2. turning Williams series -
3. hard

. Soft acid base theory -

4. Strength of ligands as a bronsted base . . .

S
.

Structural aspects of our ligands
i chelate effects
ii size of the chelate ring
iii sferics of ligands
in Macrocyclic effect .

electrostatics - charge density 2-
2

/ri
→ radians

general rule : TZZ / ri ↑ Kf?⃝ charge

charge is dominate Fest / F- Fest / c. I -

1.33 pm 1.81 pnm

Iogkf = 6 Iogkf = 1.3

ionic radius Ba
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Mn2ᵗ > Fezt > Coat > N ;
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stabilities =- Bafta Sr" < Cit < Mgzt <Mrf < Feet < ↳↳ < Ni# < cu2ᵗgZn
↳

Irving Williams series .



Hard soft acid base theory .

Classify metal t ligands as hard or so#

Exercise ① ⑧ & NH} & Fe 60)
which ligand will preferentially bind

② CO & Fell / 1)

~

③ [KHz Hg ( H2O) ]ᵗ 1-④ - CH } Hgcl t H2O dog KF =
☆ 2,25

CCH] Hg ( Azo ) ]ᵗ HE & CH3HgFt H2O

one rxn prefers products & one ten prefers
reactants

. .

log kf = - 1.35

strength of a ligand as a bronsted base

B. A .

= Ht donor

B. B = Ht acceptor
HA - Ht t A- Pka= -dog [H9[A)

metal 4 THATligand
low pKa → stronger & weaker conjugate base
higher pka -5 Weaker acid & Stronger conjugate

Rule : high Pkaligad then it form strong completes
w/ hard metals

structural aspects

① Chelate - chelates they often form more

stable complexes than non - chelates
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chelate ring size

Smembered > Gmenb
.
> 7mehb ≈ 4 herb .

① ②
Exercise : Mixing Cost with en

,
malonato

,

③glycinato ,
+ ④succinate . .

.
rank the stability

of the complexes

I > 3 > 2 > 4

Consider size of chelate ring .

5- membered
is more stable than 6 is more stable than7
Also consider ligand Pkas .


