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Effect of Axial Linker Group on Heterogeneous Chiral Salen Mn(l) Catalyzed
Enantioselective Epoxidation of Unfunctionalized Olefins
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Abstract: The chiral Salen Mn(Il) was axially immobilized onto a diamine or diphenoxyl linker modified layered
crystalline hybrid material-zirconium oligostyrenylphosphonate-phosphate  (LCZSPP) synthesized in this lab. The
influence of the two types of linkers and axial additives on the catalytic performance of the heterogeneous Salen
Mn(l) was investigated. The results demonstrate that the conversion and enantioselectivity (ee) value increase in
the presence of axial additive such as NMO for the Salen Mn(l) immobilized onto LCZSPP via diamine linkers
while the opposite is true for the immobilized Salen Mn(ll) via diphenoxyl. In addition, the prepared catalysts
could be conveniently separated from the reaction system by simple precipitation in hexane, and could be reused

at least ten times without significant loss of activity and enantioselectivity.

Key words: zirconium oligostyrenylphosphonate-phosphate; chiral Salen Mn(ll); heterogeneous catalysts; enantioselective epoxidation

of unfunctionalized olefins; axial additive
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Table 1 Asymmetric epoxidation of alkenes catalyzed by 3a-3d with m-CPBA as oxidants'

Entry Substrate Catalyst Oxidant Temp / °C Conv. / (% -h)" ee / %"
1 Jaco m-CPBA/NMO 0 99.9(2) 52.01
2 3a m-CPBA/NMO 0 99.8(2) 53.51
3 3b m-CPBA/NMO 0 98.5(2) 73.114
4 3b m-CPBA 0 42.5(2) 24.814
5 3¢ m-CPBA 0 99.8(2) 59.514
6 3d m-CPBA 0 99.9(2) 73.84
7 3d m-CPBA/NMO 0 32.8(2) 14.91
8 Jaco m-CPBA/NMO 0 99.9(2) 65.0!
9 3a m-CPBA/NMO 0 47.6(2) 76.4¢
10 3b m-CPBA/NMO 0 93.1(2) 83.2
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11 3b m-CPBA 0 14.0(2) 62.2
12 3¢ m-CPBA 0 98.5(2) 67.5"
13 3d m-CPBA 0 99.9(2) 99.5"
14 3d m-CPBA/NMO 0 26.8(2) 46.3"

k2 Reactions were carried out at desired temperature in CH,Cly(3 mL) with alkene(0.5 mmol), NMO(337.5 mg, 2.5 mmol, if necessary),

nonane(internal standard, 56 mL, 0.5 mmol) and immobilized Mn(ll) salen complexes(0.025 mmol, 5.0 mol%)

" Conversions were determined by GC, by integration of the product peaks against an internal quantitative standard (nonane),

correcting for response factors

I Determined by GC with a chiral capillary column (HP19091G-B233, 30 mx25 pumx0.25 pm).
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Table 2 Epoxidation of indene catalyzed by immobiled catalyst 3d in different solvents and temperature®

Entry Solvent Temperature / °C Conv." (%-h) Ee / % ¥
1 n-Hexane 20 66.0 (10) 52.54
2 Ethyl acetate 20 89.5 (10) 60.01
3 Acetonitrile 20 93.3 (10) 50.514
4 Dichloromethane 20 98.0 (10) 66.01
5 Dichloromethane 0 96.0 (10) 94.014
6 Dichloromethane -20 68.2 (10) 95.54

1 Reactions were carried out at desired temperature in CH,Cl, (3 mL) with alkene (0.5 mmol), NMO (337.5 mg, 2.5 mmol, if

necessary), nonane(internal standard, 56 mL, 0.5 mmol) and immobilized Mn(Il) salen complexes (0.025 mmol, 5.0 mol%)

P Conversions were determined by GC, by integration of the product peaks against an internal quantitative standard (nonane),

(‘,()lTe(ftng f()l' response f‘d(‘,t()I'S.

“'Determined by GC with a chiral capillary column (HP19091G-B233, 30 mx25 umx0.25 pm)

W Epoxide configuration 1S, 2R ™
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Table 3 Recycling of immobilized catalyst in the asymmetric epoxidation of a-methylstyrene with

m-CPBA as the oxidant @

Entry Cycle catalyst oxidant Temp. / C Conv. / (%h) " ee / %"
1 Fresh 3d m-CPBA 0 99.9(2) 73.8!4
2 2 3d m-CPBA 0 98.0(2) 73.11
3 3 3d m-CPBA 0 96.5(2) 68.5!"
4 4 3d m-CPBA 0 95.8(2) 65.21"
5 5 3d m-CPBA 0 89.8(2) 63.5"
6 6 3d m-CPBA 0 80.8(2) 61.5"
7 7 3d m-CPBA 0 75.1(2) 59.8!4
8 8 3d m-CPBA 0 70.2(2) 58.5M4
9 9 3d m-CPBA 0 67.8(2) 54,71
10 10 3d m-CPBA 0 43.6(2) 53.54

1 Reactions were carried out at desired temperature in CH,Cl, (3 mL) with alkene (0.5 mmol), NMO (337.5 mg, 2.5 mmol, if

necessary), nonane(internal standard, 56 mL, 0.5 mmol) and immobilized Mn(Il) salen complexes (0.025 mmol, 5.0 mol%)

M Conversions were determined by GC, by integration of product peaks against an internal quantitative standard (nonane),

correcting for response factors

“'Determined by GC with a chiral capillary column (HP19091G-B233, 30 mx25 pmx0.25 pm)
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