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Enantio-Selective Epoxidation Catalyzed by Supported Sulphonato-Salen-Mn(I)
Complex in Ionic Liquid
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Abstract: A catalytic system was developed by the initial immobilization of sulphonato-Salen-Mn(ll) complex on
two silica-supports through the linkage of hydrogen bonding anchored on the 5,5'-positions of 2,2’ -Ethylenebis
(nitrilomethylidene)bisphenol (salen) ring and the subsequent dispersion of supported catalysts into hydrophilic
ionic liquid 1-Butyl-3-methylimidazolium tetrafluoroborate (BMImBF,) or hydrophobic ionic liquid 1-Butyl-3-
methylimidazolium hexafluorophosphate(BMImPF). The enantioselective epoxidation of styrene and a-methylstyrene
is studied in this catalytic system and the experimental results indicate that the system can be circulated for five
times and the catalyst leaching is minimized. Moreover, the system can increase chiral induction with an

enantiomeric excess of 100%. The catalytic performance in BMImBF, is better than that in BMImPFG.
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Fig.1 Scheme for preparation of chiral sulphonato-Salen-Mn(Il) complex immobilized on silica-supports
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Fig.2 System of Sulphonato-Salen-Mn(l) Complex
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Fig.4 Relationship between time and conversion rate in
enantioselective epoxidation reaction of styrene
monitored by TLC
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Table 1 Catalytic performance of different catalysts for enantioselective epoxidation of olefins in different media®

Reaction extente Media" Alkene Catalyst’ Time / h ee' / %(Yield® / %)
1 Jacobsen Catalyst 2 83(99)
2 AC Catalyst 1 2 95(95)
3 Catalyst 2 2 100(87)
4 ! Jacobsen Catalyst 2 91(70)
5 B Catalyst 1 2 95(81)
6 Catalyst 2 2 100(63)
7 Jacobsen Catalyst 2 64(45)
8 A* Catalyst 1 2 97(85)
9 Catalyst 2 2 100(84)
10 I Jacobsen Catalyst 2 89(73)
1 B Catalyst 1 2 96(89)
12 Catalyst 2 2 100(90)

“Reaction conditions: substrate(2 mmol), catalyst(0.2 mmol), NH,OAc(0.4 mmol), NaClO (5.8 mmol);

"Two reaction media: (I) BMImPF, (I) BMImBF;

“A: styrene, B: a-methylstyrene;

“Catalyst 1: catalyst immobilized on diatomite, Catalyst 2: catalyst immobilized on Silica gel;

“Reaction extent was monitored by TLC;

‘Average value of 3 runs as determined by HPLC over a chiral OD-H column;

#Average yield of 3 runs as determined by HPLC for the epoxidation reaction.
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Table 2 Catalysts residues in the extractant

System 1 System 2 System 3
Cycle I /e I3
Catalyst" 1 or 2 Jacobsen Catalyst Catalyst” 1 or 2
1 No No No
2 No No No
3 Yes Yes No
4 Yes Yes No
5 Yes Yes No

“ 1 : BMImPFg; [l : BMImBF,; IlI: CH.Cl,;

" Catalyst 1: Catalyst immobilized on diatomite; Catalyst 2: Catalyst immobilized on Silica gel.
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Table 3 Catalytic performance of different catalysts for enantioselective epoxidation of olefins in different media®

ee' / % (Yield® / %)

Entry” Media* Alken* Catalyst*

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5
1 Jacobsen 88(99) 89(52) 72(43) 74(19) 74(15)
2 Al 1 95(95) 80(90) 86(88) 77(72) 79(70)
3 I 2 100(87) 96(80) 96(75) 92(74) 95(60)
4 Jacobsen 91(70) 91(72) 89(65) 89(69) 90(42)
5 B! 1 95(81) 81(94) 72(90) 75(87) 84(83)
6 2 100(63) 100(64) 100(64) 97(71) 97(64)
7 Jacobsen 64(45) 59(49) 59(30) 55(24) 52(46)
8 A 1 97(85) 88 (80) 85 (82) 80(72) 84(69)
9 I 2 100(84) 100(81) 100(83) 95(76) 93(70)
10 Jacobsen 89(73) 80(66) 79(71) 70(44) 67(30)
11 B! 1 96(89) 87(84) 84(78) 80(75) 84(65)
12 2 100(90) 100(83) 100(79) 98(72) 96(68)

“Reaction conditions: substrate(2 mmol), catalyst(0.2 mmol), NH,OAc(0.4 mmol), NaClO(5.8 mmol);
"All entries are monitored by TLC; for all entries,the reaction time is 2 h;

“Two reaction media: (I) BMImPF, (I) BMImBF,;

IA: styrene, B: a-methylstyrene.

‘Catalyst 1: Catalyst immobilized on diatomite, Catalyst 2: Catalyst immobilized on Silica gel;
'Average value of 3 runs as determined by HPLC using a chiral OD-H column;

#Average yield of 3 runs for the epoxidation reaction.
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Fig.5 Enantiomeric excess in cycles
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