
Highly efficient homogeneous and heterogenized ruthenium catalysts 
for transfer hydrogenation of carbonyl compounds

S. Ganesamoorthya,b, P. Jeromea, K. Shanmugasundaramb and R. Karvembu*, a

aDepartment of Chemistry, National Institute of Technology, Tiruchirappalli 620 015, India
bSynthetic Chemistry, Syngene International Ltd., Biocon Park, Bommasandra Industrial Area, Bommasandra-
Jigani Link Road, Bangalore – 560099, India.

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014



Figure S1. FT-IR spectrum of [Ru(acac)2(CH3CN)2]

Figure S2. 1H NMR spectrum of [Ru(acac)2(CH3CN)2]



Figure S3. 13C NMR spectrum of [Ru(acac)2(CH3CN)2]



(a) SiO2 (b) ‘SiO2’NH2

(c) ‘SiO2’NH2RuII

Figure S4. SEM images of (a) SiO2, (b) ‘SiO2’NH2 and (c) ‘SiO2’NH2RuII



Figure S5. SEM-EDX of ‘SiO2’NH2RuII 



1. (Table 2, entry 7)

1H NMR (400 MHz, CDCl3): δ (ppm) δ 1.46 (d, J = 6.40 Hz, 3H), 3.79 (s, 3H), 4.82 (q, J = 

6.40 Hz, 1H), 6.88 (t, J = 8.80 Hz, 2H), 7.29 (t, J = 8.40 Hz, 2H).



2. (Table 4, entry 6)

1H NMR (400 MHz, CDCl3): δ (ppm) 1.60 (d, J = 6.40 Hz, 3H), 5.12 (q, J = 6.40 Hz, 1H), 

6.96 (d, J = 8.00 Hz, 2H), 7.22-7.24 (m, 1H)



3. (Table 3, entry 6)

1H NMR (300 MHz, CDCl3): δ (ppm) 1.81 (bs, 1H), 2.92 (dd, J = 3.18, 16.32 Hz, 2H), 3.22 

(dd, J = 5.85, 16.34 Hz, 2H), 4.67-4.73 (m, 1H), 7.18-7.19 (m, 2H), 7.25-7.28 (m, 2H)

OH

4. (Table 3, entry 7)



1H NMR (400 MHz, CDCl3): δ (ppm) 0.88 (t, J = 6.80 Hz, 3H), 1.18 (d, J = 6.00 Hz, 3H), 

1.30-1.45 (m, 10H), 3.74-3.82 (m, 1H).

OH

5. (Table 3, entry 8)



1H NMR (400 MHz, CDCl3): δ (ppm) 0.90 (t, J = 6.80 Hz, 3H), 1.19 (d, J = 6.40 Hz, 3H), 

1.29-1.36 (m, 4H), 1.39-1.47 (m, 4H), 3.76-3.85 (m, 1H)

OH

6. (Table 2, entry 7)



13C-NMR (100 MHz, CDCl3): δ (ppm) 25.03, 55.26, 55.45, 72.09, 113.70, 113.80, 113.84, 

126.68, 127.61, 138.12, 163.52

7. (Table 3, entry 6)



13C-NMR (100 MHz, CDCl3): δ (ppm) 25.23, 66.18, 123.15, 124.37, 126.63, 149.90

8. (Table 2, entry 6)



13C-NMR (100 MHz, CDCl3): δ (ppm) 42.66, 73.19, 125.00, 126.67, 140.81

OH



9. (Table 3, entry 7)

13C-NMR (100 MHz, CDCl3): δ (ppm) 14.04, 22.59, 23.43, 25.72, 29.30, 31.82, 39.36, 68.12

OH



10. (Table 3, entry 8)

13C-NMR (100 MHz, CDCl3): δ (ppm) 14.02, 22.63, 23.46, 25.44, 31.84, 39.33, 68.18 

OH
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