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1. Overview

Reductive Elirhination = the reverse of Oxidative Addition
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Factors which affect the rates of reductive elimination
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2. Reductive elimination fo form C-H bond

- R.E.s to form C-H bonds occur via or without preceeding ligand dissociation.

R -L R +L
LM + R-H -— M == [ M —» L, M+R-H —» LM
H +L
without figand via ligand
dissociation dissociation

- First products are o-complexes. After that alkane dissociates or is displaced by incoming ligands.
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Examples of R.E.s without figand dissociation
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Examples o_f R.E.s via ligand dissociation
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* Intermediate c-comlex is suggested by the H/D scrambling through alkane complexes.
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- Effects of ancillary ligands

Complexes with more e™-donating phosphines undergo R.E. more slowly than
those with less e-donating phosphines.

Takle 8.1, The effect of anciliary ligand electronic effecis on the rate of reductive elimination
of benzene from Cp*Rh(PR )}{Ph)(H). -

Entry PR Cone angie (deg) T{"C) K(s™
3

AG* (keal/mol)
o Pie, 118 23 4.35(17) x 107 26.1
L2 PMe,Ph 122 23 1.08(5) x 107 254
: 3 Fio,But 139 245 6.6 3 10 245
4 PMePh, 136 245 1.11(8) x 105 242

The rate constant for R.E. increase with increasing cone angle of the phosphine ligand.

Table 8.2. The eftect of ancillary ligand sterlc properties on the rate of reductive elimination
of benzene from Cp*RI(PR)(Ph)(H).

Ent.ry PR, Cone angle (deg) T (°C) k(s AG* (kealimol)
1 PMs, 18 23 342107 - 26.1
2 P{n-Bu), 132 24,5 2.4(1) x 10¢ 25.1

3 PMe,But 139 24.5 6.6 x 10°° 24.5




3. Reductive elimination to form X-H bond

- R.E.s to form X-H bonds occur upon addition of a dative ligand in most cases.
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4. Reductive elimination fo form C-C bond

- Few examples because of a high-energy transition state for the C-C bond forming R.E.s.

- Oceur by concerted mechanisms (= ¢is coordination is necessary)
- Most common from complexes of group 10 metals (Ni', Pd, Pd", pt'V)

- Effects of parcitipating groups

the reaction rate:
aryl, vinyl groups {sp®-hybridized carbon) > alkyl carbon (sp®-hybridized carbon)
This trend is due to a difference in transition state energy, because ...
1. The two-dementionality of aryl & vinyl groups reduces steric hinderance.
2. An sp>hybridized orbital is less directional than sp®.
3. Coordination of the product to the metal lower the barrier for R.E..
But this is not the case for PtV complexes...

containing e" rich reacting group > containing € poor reacting group

This frend is due to a more stable ground state when e-withdrawing groups are present.
And also accelated by the pairing of e™-rich and e™-poor groups bound to the metal
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5. Reductive glimination to form C-X bond

- R.E.s to form C-X bonds occur by several mechanisms.
The difference of reaction mechanisms sometimes cause opposite trends for R.E.s.
example:
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(The analogous complex ligated by two PPhy ligands does not react at this temperature,)
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- From nickel(ll} complexes to amines or ethers
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6. Summary

- The mechanisms of R.E. include the same pathways as for oxidative addition.
(although in the reverse direction)

- Favorable from electron-poor, sterically hindered, odd coordination number-containing complexes.
- R.E.s to form C-H and H-H bonds are fast, while R.E.s to form C-C and C-X bonds are slow.
- Mainly studied about Rh, Ir, Ni, Pt, Pd.






