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Table 1 Some results obtained from cydopropanation reaction of styrene catalized by chiral bis( oxazoline)
Entry ligand yield( %) trans/cis % ee( trans) % ee( cis)
1 2a 2 70530 50 40
2 3a % 60/40 46 42
3 4a 45 47/53 51 52
4 5a 2 66/34 61 55
5 6a 49 53047 57 53
6 2b 46 32/68 70 79
7 4b 51 35065 75 72
8 5b 4 39/61 77 73
9 6g 35 44/56 69 75
3 trans lcis s 2
; 4 trans lis
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Figure 4 Crosslinked dendrtic polymer-supported ligands
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Table 2 Results obtained from the catalytic cyclopropanation reaction of styrene in different sdvents
eniry Solvent trans/cis Yee( trans) Y ee( cis) % yield
1 CHCL® 71R9 54¢ Lf 3
2 Styrene® 69131 55¢ 2f 41
3 CH,CL, 6139 49¢ U 3
4 Styreneb 31/69 74 34 40
5 CH,CL™* 60/40 454 2f 2
6 Toliene” 40l60 3 208 Is
7 nCeH,," 31069 3d 33 10
8 G, F " 2/68 1e 30¢ )
a: 1d-Cu( OTf) 53 b: 1d-Lap-Cu( OTf)2; ¢ Enuy 4 ; :d (1S,18); e (1R 2R); f,
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Figure 6 Mesopomwus silica-supported ligands
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Table 3 Results obtained from the catalytic cyclopropanation reaction using mesoporous silica-supported catalysts

Catalyst Cu (mol%) un Yield /% trans/cis ee( cis) 1% ee( trans) 1%
1c: CuCly( homo) 1 1 19.5 1.99 23 21
1¢: Cu( OTY) , (homo) 1 1 46.3 2.05 49 58
18a 0.10 1 387 1. 89 48 54
2 23.7 1. 80 48 52
19a 0.24 1 47. 4 1. 95 46 51
2 46.6 1. 78 42 45
18b 0. 16 1 36.6 1. 69 46 51
2 27.8 1. 63 44 46
19b 0. 64 1 323 1. 93 50 54
2 310 .79 46 48
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Figure 7 Different supporting methods of chiral bis(oxazoline) catalysts
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Table 4 Catalytic results of styrene and methyl diazoacetate
entry Ligand % yield trans /cis %5 ee ( trans) %5 ee( cis)
1 24a & 6238 56 42
2 25a . 6634 66 44
3 25¢ 4 6436 62 47
4 24b 5 6713 87 80
5 25 el 73h7 92 84
6 26 e 71R9 91 87
5 1,1-
Table 5 The cydopropanation reaction of 1, 1-diphenylethylene and methyl diazoacetate
Entry Ligand % yield % ee
1 Aa 70 47
2 25a 49 56
3 24b 63 86
4 25b 41 83
5 26 78 90
. 2
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Table 6 The results of Immobilized chiral inda bis( oxazoline) ligands used in typical Diels- Alder reaction

entry metal ligand Cycle( C) comv(h) (%) (%)endo (%) ee
1 Cu( OTH) ,* 30 1 (—78) 82 (48) % 87
2 1(0) 97 (1) % 65
3 2(0) B3 (1 ) 72
4 3(0) 65 (1) 88 69
5 4(0) 19 (1) % 17
6 Cu( CO) *6H,0" 30 1(0) 9% (1) 86 70
7 2 (1) 97 (1) 85 65
8 3 (—15) 97 (1) ) 85
9 4(0) 100 (1) 88 79
10 Cu( OTf) ¢ 31 1 100 89 51
1 2 99 0 56
12 3 99 0 56
13 4 99 87 0

a: 5 >
C: )
50, S0,
12
Figure 12 Mesopowus slica-supported chiral bis( oxazoline) ligands
7 [ Diels- Alder
Table 7 The results of Diels-Alder reaction catalyzed by silica-supported chiral bis( oxazoline) ligands

Entry Cu(OTf)2mol % ligand T (0 yield (%) Endo lexo Endo (%, ee)
1 10 32 —78 96 9:1 88
2 10 R 0 99 9:1 11
3 10 34 —50 99 9:1 50
4 10 34 —70 97 121 65
5 30 34 —70 97 11: 1 65
6 - 34 —70 22 10: 1 -
7 10 R —78 99 131 75
8 10 3 —78 99 17. 1 78

2.2 e
M, Mak  Chow' ™ 4 : 8
35— 38, Diels-Alder . G0.G1 G2
, Diels-Alder K , G3 , K .

Anmunziata, 27 Diels-Alder
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Figure 17 The different immobilized ligands

8 Friedel Crafts
Table 8 Results of the enantioselective Friedel Crafts alkylation using immobilized ligands
catalyst Convelsion/% Mass halance/% ee/%
45° SO, Fresh 2 =95 R
45°MCM-41 Fresh 77 =95 82
Fresh 3 =95 R
45( hano) 4 94 )
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The Progress of Immobilized Chiral Bis( oxazoline) Ligands
in Asymmetric Catalysis

CHEN Xiao-min, YANG Bai-yuan, ZHANG Yi-li, QU Xue, WU Guang-long, ZHANG Jing-kun
( Center for Molecular Science, Institute of Chemistyy, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Chiral bis( oxazoline) immobilized on different supports through different strategies sewe as versatile
catalysts in a variety of asymmetric reactions, behaving good properties of recovery and reuse in some cases. This
review summaries the above progress.

Key words: Bis( oxazoline) ; Immobilization; Asymmetric catalysis



