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OrganoRu = Grubbs' Catalyst
OrganoMo = Schrock's Catalyst
OrganoW = Chauvin's Catalyst
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History of Metathesis
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Disproportionation Theory by Phillips Petroleum Company (1964)

+
WCl6

EtAlMe2

Olefine Metathesis by Goodyear Tyre Company (1967)

+
WOCl4
SnBu4

1 2 3
(1 : 2: 1)

Chauvin proposed 4-membered metallocycles intermediates (1971)



Preparation of OrganoRu

4

Ru0  = Kr
4d 5s

Ru2+ = Kr
4d 5s

trigonal bipyramidal

Ru
Cl

Cl

PPh3

PPh3

Grubbs' Catalyst
(1st Generation Catalyst)

N
N- N2

h

(Ph3P)2RuCl2

Prof Dr Abdul Rauf Raza,  Institute of 
Chemistry, University of Sargodha



Second Generation Grubbs’ Catalysts
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Schrock’s Catalyst

6

Mo
O

O

N

Schrock's Catalyst

CF3

F3C
CF3

F3C

NN

N
N

N

N

Mo0  = Kr
4d 5s

Mo2+ = Kr
4d 5s

- N2

h
1 2

3
4

h
- N2

Nobel Prize (2005)
in Chemistry

Robert H. Grubbs (CIT, USA)
Richard R. Schrock (MIT, USA)
Yves Chauvin (France)Prof Dr Abdul Rauf Raza,  Institute of 
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Mechanism
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I = [2+2] Cycloaddition
II = Retro[2+2]Cycloaddition
L = 2 Cl, 2 Ph3P RuthetaneRuthetane
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Applications of OrganoRu
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Applications of Intermolecular OrganoRu
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Applications of OrganoRu
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J. Am. Chem. Soc., 121 (1999), 5653
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Applications of OrganoRu
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Applications of OrganoRu
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Tetrahedron, 56 (2000), 2195
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