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Figure S1 31P{1H} NMR spectrum for ligand L1 in CDCl3 (500 MHz). 
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Figure S2 Infrared spectrum of ligand L2. 

 

 

Figure SI 2b. Mass spectrum of L2. 

 

 

m/z
150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240

%

0

100 214.0863

168.0049165.1139149.0227
157.0839 188.1109181.1685

171.0942
177.0529 192.1391 206.1386202.1215197.1220

208.1206

215.0889

232.1331
216.0921

221.0117
229.1416

233.1353
239.1460 243.1817



 

Figure S3 31P{1H} NMR of complex C1 in CDCl3 (500 MHz). 

 

Figure S4 31P{1H} NMR spectrum of complex C2 in CDCl3 (500 MHz). 
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Figure S5 Mass spectrum of complex C2. 

 

Figure S6 31P{1H} NMR for complex C4 in CDCl3 (500 MHz) 
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Figure S7 31P{1H} NMR spectrum of complex C5 

 

Figure S8 29Si NMR spectrum of complex C5 

Borosilicate



 

Figure S9 IR spectrum of  complex C4 

 

Figure S10 Infrared spectrum of complex C5. 
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Figure S11 FT-IR spectra of silica gel (bottom), supported schiff base complex C6 (top). 

 

 

 

 

 

 

 

 

 

Table S1. The surface properties of silica gel and Ni (II) anchored catalysts C3 and C6 

Entry Catalyst SBET (m2/g) Vp (cm3/g) Dp (nm) 

1 SiO2 442 0.69 5.13 

2 C3/SiO2 258 0.39 4.63 

3 C6/SiO2 185 0.27 4.21 

SBET (BET specific surface area), Vp (pore volume), Dp (pore diameter) 
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Figure S12. EDX images of silica gel (a), Ni (II) supported half-sandwich complex C3 (b) and 

schiff base complex C6 (c). 

 

 

                            

 

Figure S13 EDX images showing Ni mapping on the supported 

half-sandwich complex C3 (a) and Schiff base complex C6 (b). 
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Figure S14. Effect of temperature in the hydrogenation of FF  

 

 

Figure S15. Effect of catalyst loading in the hydrogenation of FF  

0

20

40

60

80

100

100 120 140 160

C
o
n

v
er

si
o
n

 (
%

)

Temperature (OC)

Effect of temperature

C1

C4

T
O

N
2

3
3

T
O

N
4

6
3

T
O

N
3

3
1

T
O

N
3

9
1

T
O

N
3

8
9

T
O

N
3

7
2

T
O

N
3

2
8

T
O

N
3

3
2

0

20

40

60

80

100

0.5 1 2 3

C
o
n

v
er

si
o
n

 (
%

)

Catalyst loading (mg)

Effect of catalyst loading

C1

C4

T
O

N
4

1
4

T
O

N
3

8
9

T
O

N
3

1
6

T
O

N
2

8
9

T
O

N
3

0
8

T
O

N
2

4
0

T
O

N
2

1
6

T
O

N
1

8
6



 

Figure S16. Effect of time in the hydrogenation of FF  

 

 

Figure S17. Homogeneity test during the hydrogenation of FF to FA using pre-catalysts (C1, 

C2, C4, C5) 
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Figure S18. Recyclability of pre-catalyst Si-1. 

 

 

 

Figure S19. Recyclability of pre-catalyst Si-2. 
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Figure S20. Effect of base in the catalytic transfer hydrogenation of FF 

 

Figure S21. Effect of base concentration in the catalytic transfer hydrogenation of FF. 
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Figure S22. Effect of catalyst loading in the catalytic transfer hydrogenation of FF. 

 

Figure S23. Conversion as a function of time in the catalytic transfer hydrogenation of FF 

Table S2 Results of TON and TOF versus time obtained from catalytic transfer hydrogenation 

of FF 

Entry Complex Time/h TON TOF/h-1 

1 C1 4 1859 465 

2 C4 4 1798 450 

3 C1 6 1861 310 

4 C4 6 1831 305 
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5 C1 8 1866 233 

6 C4 8 1834 229 

7 C1 10 1868 187 

8 C4 10 1917 192 

9 C1 12 1876 156 

10 C4 12 1917 159 

 

 

 

Figure S24. Homogeneity test in the catalytic transfer hydrogenation of FF using pre-catalysts 

C1 and C4. 
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Figure S25. Recyclability of precatalyst C1  

 

 

 

Figure S26. 1H NMR spectrum of the transfer hydrogenation of 2-thiophenecarboxaldehyde 

to 2-thiophenemethanol using pre-catalyst C1 in CDCl3, DMF internal standard (500 MHz). 
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