
C

C

M

C

C

M

 *

-donation -acceptance

(1) (2)

Alkene complexes: Dewar-Chatt-Duncanson Bonding Model

▪ Synergic Bonding

▪ Both -donation and -acceptance weakens the CC bond



Alkene Complexes
▪ Alkene versus Metallacyclopropane Complex
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▪ Synthesis of Alkene Complexes

Substitution : [PtCl4]2- + C2H4 [PtCl3(C2H4)]- + Cl-

Reduction of a Higher Valent Metal in the Presence of an Alkene:

2 RhCl3  + Rh
Cl

Cl
Rh +  4 HCl  +  2

O

H

From Alkyl or Allyl Complexes:

(OC)5Mn H+ (OC)5Mn
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+ +

+  2  EtOH
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Alkyne complexes: Dewar-Chatt-Duncanson Bonding Model

▪ Synergic Bonding

▪ All four possible bonding interactions weaken the CC bond

▪ Alkynes can be 2 or 4 electron donors, depending on whether the ┴ interaction is 

significant for a given complex



Alkynes Complexes
▪ Alkyne versus Metallacyclopropene Complex
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Alkyne Coupling

Connelly + Emslie, Dalton Trans, 2003, 2835.



Allyl Complexes
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Allyl MOs Metal Orbitals



Ti

From an alkene :

Nucleophilic attack of an allyl compound on a metal :

From Dienes:

(OC)5Mn

P

Mo
P

P

P

P
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P
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H

oxidative
addition

Electrophilic attack of an allyl compound on a metal :

Mn(CO)5Br SnMe3+


- SnMe3Br

(OC)4Mn

Na[Mn(CO)5] Cl
+

- NaCl


(OC)4Mn

- CO

H Ti+

Ph3P
Pt
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From Allenes:

Allyl Complexes


