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Quantum chemical calculations

Quantum chemical calculations were carried out with the program package Gaussian98.
 The system was simplified by replacing the chelating ligand Ph2PCH2CH2NMe2 by NH3 and PH3 groups and the hydridosilane HSiMe2Ph by SiH4.

Geometry optimizations of the equilibrium geometries were performed using the B3LYP version of DFT. For the calculations the 6-31G++(d) basis set was used on all atoms, except platinum where the relativistic effective core potential and basis set SDD was used. All these basis sets are part of the Gaussian98 software package. Vibrational mode analyses were carried out to confirm that on potential energy surfaces optimized geometries correspond to a local minimum that has no imaginary frequency. Corrections of zero-point vibrational energies were taken into account in stationary structures obtained.
A) Total energy difference between products and reactants
The calculations refer to the catalytic cycle given in Scheme 1
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Activation Step


[image: image2.wmf]P

t

C

H

3

C

l

P

H

3

H

3

N

+

 

 

 

C

l

-

C

H

3

-

x

C

l

x

P

t

C

l

C

l

x

H

3

-

x

C

P

H

3

H

3

N

+

 

 

 

C

l

-

C

H

3

+

9

.

0

C

l

-

C

H

3

-

4

.

7

C

l

-

C

H

C

l

2

+

0

.

5

C

l

-

C

H

2

C

l

-

1

.

6

C

l

-

C

C

l

3

R

e

l

a

t

i

v

e

 

E

n

e

r

g

y

 

 

 

[

k

c

a

l

/

m

o

l

]


Step 1


[image: image3.wmf]+

 

 

 

H

-

S

i

H

3

P

t

H

C

l

x

H

3

-

x

C

P

H

3

H

3

N

+

 

 

 

C

l

-

S

i

H

3

P

t

C

l

C

l

x

H

3

-

x

C

P

H

3

H

3

N

-

9

.

4

-

1

0

.

1

-

9

.

5

-

1

4

.

6

P

t

C

l

H

3

C

P

H

3

H

3

N

P

t

C

l

C

l

H

2

C

P

H

3

H

3

N

P

t

C

l

C

l

2

H

C

P

H

3

H

3

N

P

t

C

l

C

l

3

C

P

H

3

H

3

N

R

e

l

a

t

i

v

e

 

E

n

e

r

g

y

 

 

 

[

k

c

a

l

/

m

o

l

]


Step 2
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B) Total energy of possible intermediates

	Cl and PH3 cis

	Cl and PH3 trans
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H and PH3 cis
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C) Atomic coordinates of the calculated complexes after geometry optimization
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