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Table 1  Comparison of the catalytic hydroformylation of methyl-3-pentenoate M3P over different catalysts
OCHj;
~ OCH;, _com, OCH;
/V\[( OCH; ot . w
Is) caialyst Is)
M3P SFMP 4FMP 3FMP MP
Selectivity mol %
Entry Catalyst Conversion % TOF h! n i
MP 3FMP 4FMP 5FMP
1 Rh SiO, 0.7 1.2 54.9 3.6 37.7 3.9 0.09
2 HRh CO P OPh ; ;" 93.7 163.7 10.0 22.9 37.5 29.7 0.49
3 P OPh ;-Rh SiO, 85.6 149.5 6.88 23.9 39.7 29.5 0.46
4 PPhs;-Rh SiO, 64.1 112.0 5.1 34.5 44.6 15.8 0.20
5 PCy;-Rh SiO, 0.5 0.9 35.0 0.0 65.0 0.0 0.00
6 L1-Rh SiO, 10.0 17.5 14.5 13.8 36.9 34.8 0.69
7 L2-Rh SiO, 12.4 21.7 5.3 14.7 22.6 57.4 1.54
Reaction conditions p=2.0 MPa T=393 K ¢(=8h R=900r min 0.3 g L-Rh SiO, 70 ml toluene 5 ml M3P.
“n i mol ratio=S5FMP 3FMP+4FMP . " The content of Rh in the homogeneous catalyst was 0.003 g.
L1 Bis-2 2'- diphenyl-phosphino phenyl ether L2 4 5-Bis diphenylphosphino -9 9-dimethyl xanthene.
P OPh ; PPh,
PCy, M3P
1 3~5.
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Scheme 1
hydroformylation of M3P

Chelating diphosphorus ligands used in the



12 Rh SiO, 3- 1195

2 P OPh 4-Rh SiO, M3P
Table 2 Catalytic cycles of the hydroformylation of M3P over P OPh 3-Rh SiO, catalyst

Selectivity mol %

Entry Conversion % TOF h™! n i
MP 3FMP 4FMP SFMP

1 75.62 264.2 6.57 21.13 38.54 33.75 0.57

2 32.05 112.0 3.23 22.46 40.77 33.54 0.53

3 16.00 55.9 3.46 22.16 40.16 34.22 0.55

Reaction conditions p=2.0 MPa T=393K ¢t=4h R=900r min 0.3 g L-Rh SiO, 70 ml toluene 5 ml M3P.

The catalyst was filtered after each reaction and reused.
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Phosphorus Ligand Modified Rh SiO, Catalyst for Hydroformylation
of Methyl-3-pentenoate
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Abstract A phosphorus ligand-modified Rh SiO, catalyst L-Rh SiO, has been developed for hydroformylation of internal olefins to
linear aldehydes. This catalyst has high activity and regioselectivity and can be separated easily by filtration after reaction in an auto-
clave. Moreover the electronic and steric effects of phosphorus ligands on the catalytic performance of the L-Rh SiO, catalyst have
been investigated by using various monodentate and chelating diphosphorus ligands.
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