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Deposited data

Reaction of trans-[FeH(MeCN)(DPPE)2]+ with PhCN to form trans-[FeH(PhCN)(DPPE)2]+ occurs with a single measurable kinetic step in THF, acetone or MeOH solutions (DPPE= Ph2PCH2CH2PPh2). The observed rate constants are independent of the concentration of the nucleophile and do not change very much with the solvent nature. However, the activation parameters are strongly solvent-dependent, especially (V‡ that changes from 20 cm3/mol in THF to 35 cm3/mol in neat benzonitrile. Kinetic results for the reactions of trans-[FeH(MeCN)(DPPE)2]+ with substituted benzonitriles indicate that kinetic parameters for the substitution of co-ordinated MeCN also change with the nature of the entering ligand. The reactions of trans-[FeHL(DPPE)2]+ complexes (L= MeCN, H2) with the bidentate ligands C6H4(CN)2 (1,2-dicyanobenzene) and Me2PCH2CH2PMe2 (DMPE) have been also monitored by NMR at variable temperature. While for the acetonitrile complex and dicyanobenzene, trans-[FeH{C6H4(CN)2}(DPPE)2]+ is the only product detected with no evidence on the formation of reaction intermediates or side-products, small amounts of free DPPE are detected for the same reaction with the dihydrogen complex to form the same mono-substituted complex. Moreover, whereas the acetonitrile complex does not react with DMPE, free DPPE is the only DPPE-containing product after reaction of trans-[FeH(H2)(DPPE)2]+ with DMPE excess. The whole of the kinetic data and NMR observations are, on one hand, consistent with a chelate ring-opening mechanism for the reactions of the dihydrogen complex and, on the other hand, with a simple dissociative mechanism for the reactions of the acetonitrile complex. In all cases, the absolute values of (V‡ for these reactions are larger than usual and also show an unusual dependence on the nature of the solvent and the entering ligand.

Table S1.
Kinetic data for the reaction of trans-[FeH(MeCN)(DPPE)2]+ with PhCN and substituted benzonitriles in different solvents at room pressure.

Entering ligand (L)
Solvent
[L] /mol dm-3
T/ºC
104 kobs /s-1

PhCN
THF
0.049
35.0
2.40



0.38

2.85



1.63

2.80



2.26

2.48


Acetone
0.049
40.0
16.2



0.097

15.6



0.50

14.6



1.00

14.2


MeOH
0.097
35.0
1.01



0.47

0.94



0.89

0.98

2-MeOPhCN
Acetone
0.10
40.0
10.4



0.50

9.73



1.00

9.66

2,6-(MeO)2PhCN
Acetone
0.03
40.0
16.6



0.10

16.5


THF
0.03
40.0
5.68



0.10

5.55

PhCN
THF
0.38
25.0
0.94




30.0
1.83




35.0
2.85




40.0
5.70




45.0
10.4


Acetone
0.50
25.0
1.69




30.0
3.42




35.0
6.75




40.0
14.6




45.0
22.9


MeOH
0.47
25.0
2.21




30.0
4.43




35.0
9.38




40.0
18.5




45.0
34.2


PhCN
neat
25.0
0.72




30.0
1.63




35.0
3.40




40.0
6.66




45.0
12.5

2,6-(MeO)2PhCN
Acetone
0.10
25.0
3.52




30.0
5.72




35.0
9.70




40.0
16.6




45.0
29.2


THF
0.10
25.0
1.06




30.0
2.04




35.0
3.77




40.0
5.55




45.0
9.87

2-MeOPhCN
Acetone
0.50
25.0
1.68




30.0
3.56




35.0
6.58




40.0
9.73




45.0
15.1

Table S2.
Kinetic data for the reaction of trans-[FeH(MeCN)(DPPE)2]+ with PhCN and substituted benzonitriles in different solvents at variable pressure.

Entering ligand (L)
Solvent
[L]/mol dm-3
T/ºC
P/atm
104 kobs /s-1

PhCN
THF
2.0
44.1
100
12.2





200
11.4





300
10.7





400
9.64





600
7.90





700
7.50





800
6.20





1000
6.36


Acetone
2.0
39.4
100
13.0





200
11.0





300
10.5





400
9.00





500
8.70





600
7.39





700
6.92





800
6.30





900
5.30





1000
4.60


MeOH
2.0
31.8
100
14.3





200
12.0





300
11.6





400
9.80





500
8.30





600
7.20





700
6.00





800
5.30





900
4.90





1000
4.40


PhCN
neat
29.7
100
4.00





200
3.80





300
3.20





400
3.00





500
2.40





600
2.00




44.1
100
21.5





200
18.6





300
16.7





500
10.9





700
9.80





800
8.80





900
7.30





1000
6.60

2-MeOPhCN
Acetone
0.20
29.7
100
7.00





200
6.20





300
5.90





400
5.40





500
4.70





600
4.20




44.0
400
24.9





500
20.7





600
19.6





700
17.9





800
16.0





900
14.0





1000
12.7

2,6-(MeO)2PhCN
THF
0.20
29.7
100
4.90





200
4.30





300
4.10





400
3.50





500
3.10





600
2.80




44.0
100
23.4





200
21.4





300
19.7





400
17.3





500
15.2





600
13.3





700
12.3





800
11.5





900
9.90





1000
9.20


Acetone
0.20
20.3
100
3.40





200
3.00





300
2.70





400
2.30





500
1.80





600
1.50




44.0
400
22.4





500
19.7





600
18.7





700
14.5





800
12.9





900
11.5





1000
9.40
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