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Table 1 Some PR; properties, rate constants and caculation results for hydrofomylation catalyzed by Co, (CO) 6 (PRs) 2
Q/C Sx10%m? pKa 0 fiHz 8 ()
kix10 ¥ min "t nl® % kp;x10 ¥ min ! n %
(i- PP 0.45107 4.1131 9.4 2059. 2 160 2.8 85 2.794 85. 24
EtsP 0.51927 3.6794 8.7 2061.7 132 2.7 89.6 2.920 91.42
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(n-BusP 0.5276 3.6824 8.4 2060. 3 132 3.3 89.6 3.066 90.35
(CeHi)sP 0.5342 3.6824 3.179 89. 60
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Fig.1 The relationship between P atom charge ( Q) and
factors such as Tolman dectronic parameters (f) ,
badcity (pKa) , and rate constants( k)
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A theoretical sudy on dectronic and steric effects of
phosphor us ligands in homogeneous catalysts
LEI Ming FENGWenLin LI Shurrla XU ZhenFeng

(Department of Applied Chemistry , Beijing Universty of Chemicad Technology ,Beijing 100029 , China)

Abgtract : A semi-empirical molecular orbital calculation, PM3 method has been enployed to study the relation
between the chargep of P atominphosphorusligandsand the activity of homogeneous catalysts related to hydro-
formylation, and a9 to study the relation between the area S of three subgtituents bonding with P atom in
phogphorus ligands and the selectivity of catalysts related to hydroformylation. The resultsindicate that , for the
catadysts modified by phogphorus ligands which have semilar structural characters, the P atom charge Q and the
area S have a good linear relationship with the activity and selectivity of homogeneous catalysts related to hydro-
formylation, regectively. Here a reasonable method to predict the activity and selectivity of homogeneous cata
lysts modified by phogphorus ligands by means of quantum chemistry calculation is provided.
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