Robust system (t/2>1 min) Labile system (t2<1 min)
Reaction rate

© Reaction rates; magnitudes

Typical rates of substitution of water on metal jons
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Associative: L;MX +Y —X[L;M]Y — X+ L;MY
rate=k-[M-X] -[Y]
Dissociative: LsMX+Y — X+ [LsM] +Y — X + L;MY
rate=k-[M-X]
rate determining step fast

M-OH, +Y — M-Y (fast) ¥(obe)

' )
Conjugate base mechanism (HA)M-X + Y—(HA)M-Y + X

Second order rate constant (same X and Y)
increase in the order of T:

H,O, OH",NH; ,py<CIl-<Br<SCN-<I'< NO,<
CgHs< SC(NH,),< CH;-<NO, CN-,CO
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Triganal bipyramids]
tramsition state or
intermediate -Bonding in the trigonal plane

Fig. 26.5 In the trigonal plane of the S-coordmate transition stafe o7 § fiate, 3 w-bonding i ion can ocour
between a melal d orbital fe.g. d, ) and suitable ocbitals (e.g. p atomic orbitals, or molecalar orbitals of
w-symmetry) of ligand L? (the ligand rrans to the leaving group). X (the leaving groap) and ¥ (ihe entering
groap), Note that ligands may not pecessarily contribate 1o the w-bonding scheme, e.g. NH,,
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k,=26.0s"; k,=3.2 -102(Ms)"

26.5.  PtCl2 — cis & tr- PtCLLNH;NO,"
PtCI,2 + P(C,Hy)—?




