.~ Thermodynamic and Kinetic Aspects of Metal Complexes
1 (Lecture-3)
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CONTENT
* Substitution reaction in square planar complexes

* Types or mechanism of substitution reaction



> Ligand substitution in square planar
complexes

« MLX + Y —— DMLY + X
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/ / Plone containing P+(1II) and

four ligands

Incoming ligand attacks from

i below the square plane
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RN Initial attack by the entering proup at a square planar Pt(ll) centre is from
above or below the plane. Nucleophile Y then coordinates to give a
trigonal bipyramidal intermediate species which loses X with retention of
stereochemistry).




Mechanism of substitution in Square Planar complexes
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Four classes of Substitution reaction:

1. Associative reaction (A)
2. Dissociative reaction (D)
3. Interchange associative (I,)

4. Interchange dissociative (I;)



iy In this type of reaction, the rate determining step is the formation of intermediate with an
| ipcreased coor dination number. This means that Pt-Y bond is first formed before Pt - X begins to |

In this type of reaction, the rate determining step is the formation of the intermediate in which ;

oken before the Pt - Y bond begins to form. |
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| gneligend s lost. This means that Pt-X bond s fully br



e thrs type of reaction, the Pt—X bond begms to break before Pt—Y bond is ful y formed but |
- |bond making is more significant than bond breaking, |

B thrs type of reachon, the Pt- Y bond begms to form before the Pt—X bond is fully broken but
| bond breakmg is more szgmﬁcant t i bond makmg




REACITIONS IN
SWUARE PLANAR COMPLEXES

* Associative - A (2 steps)
NG > MT. XY— ML, Y + X

® Dissociative - D (2 steps)
ML X +¥— ML, + X+ Y— ML,Y + X

* Interchange (1 continuous process)
ML . X+ X— Y--ML, --X— ML_Y + X




' For Example:

FAE PPh;
net - -C| - _ _
reaction: il F:; E NaSH PhaP F:-I_;‘i: SH + NaCl
PPhy PPh; PPh
Mechanism A phyp-pd Cl —» ph,p-pa 7L-N35H Phap-Pd-SH + NaC
Dissociative ¥ 3= E &
Ligand Exchange Cl Cl
PPh
Mechanism B: S~ d:m NaSH PPhy
Associative 3 |J PhyP-Pd-SH  + NaCl

Ligand Exchange

Cl

Cl
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