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OrganoPd
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Pd0  = Kr
4d 5s

Pd2+ = Kr
4d 5s

Pd

P P

PP

Tetrakis(triphenylphosphine)palladium[0]
Tetrakis(triphenylphosphine)palladium[II]

sp3 hybridization
Tetrahedral geometry

dsp2 hybridization
Square planar / 
trigonal pyramidal geometries



Preparation of Catalysts
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Preparation of Catalysts
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Reduction of Pd[II] to Pd[0]
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Reduction of Pd[II] to Pd[0]
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Pd[II] Chemistry
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Pd[II] Chemistry
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Reoxidation of Pd[0] to Pd[II]
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Applications of OrganoPd[II]

11Prof Dr Abdul Rauf Raza (Professor of 
Chemistry, University of Sargodha)

OH

O

Ph

1 Chalcones

Pd(OAc)2, Ph3P

aq. CuCl2, O2

O

O

Ph

2 Flavonoids

O

O

Ph

L2Pd(OAc)2

H

O

O

Ph

PdL2
OAc

H O

O

Ph

L2Pd L2Pd[1]

Cu[II]Cu[I]

L2Pd[1I]

Cu[II]Cu[I]

2 Cu[I]

O=O
Cu[II]

2 H2O2 OH

HO OH Wacker's Process

H

Pd

Cl

1
2 (L = Ph3P)



Applications of OrganoPd[II]
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Applications of OrganoPd[II]
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Applications of OrganoPd[II]

14

1

Pd(OAc)2, Ph3P

(OAc)2PdL2

aq CuCl2, O2

H
OH

S

O
CO (1.1 bar P)

O

O

H

O

O
2

S

1

H

OHS

O

iPr

O

O

H
iPr

S L2
Pd

OAc

C

O

O

O

H
iPr

S O

Pd
L2

OAc2 MeOH

CO

Prof Dr Abdul Rauf Raza (Professor of 
Chemistry, University of Sargodha)



Applications of OrganoPd[II]
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Applications of OrganoPd[II]
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Pd0 Chemistry

17

Ph3P, Et3N

Pd(OAc)2

X = Br, I, OTf

Pd
L2

X
X

OR

OR

Pd
L2

X

OR

H
L2
Pd X

O

O

L2Pd
X

O

H
L2
Pd X

1

2

34

5

67

8 O

L2
Pd

X
9 O

Nu

10 O

R'

Nu

Nu = OH, NH2, 
NHR, OR, X etc.

R'M

CO

Y

11 O

Y

12R'M
R'

O O

OR OR

Prof Dr Abdul Rauf Raza (Professor of 
Chemistry, University of Sargodha)



Applications of OrganoPd[0]
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Applications of OrganoPd[0]
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Applications of OrganoPd[0]
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Suzuki Coupling
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Suzuki Coupling
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Stille Coupling
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Cascade (Domino/Tandem) Cyclization

24

2% (Ph3P)4Pd

1

Et3N, MeCN
86%

2

3 4

H
L2
Pd II, II

II

III

I = Oxidative addition to L2Pd; II = Addition to C=C, III = Reductive elimination

I

Pd
L2

I
Pd
L2

I

H

Prof Dr Abdul Rauf Raza (Professor of 
Chemistry, University of Sargodha)



Cascade (Zipper) Cyclization
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Cascade (Tandem) Cyclization
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Cascade (Domino) Cyclization
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Cascade Cyclization
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Cascade Cyclization
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Cascade Cyclization
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