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Asymmetric Diels-Alder Reaction 
using Main-chain Polymers of Chiral Imidazolidinone
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Solubility Test

Catalyst Time (h) Conv. (%)a exo:endoa ee (exo) (%)b ee (endo) (%)b

1a 7 >99 55:45 93 93

1b 7 >99 55:45 92 88

1c 24 >99 55:45 92 88

2a Cl 24 96 57:43 88 92

2a OTs 4 88 56:44 84 86

3a OTs 4 91 54:46 83 80

P3a-a 24 98 56:44 85 95

P3a-b 24 >99 57:43 84 93

P3a-c 24 >99 56:44 78 92

P3a-d 24 85 56:44 55 63

P3a-e 24 >99 56:44 85 98

P3a-f 24 >99 56:44 85 95

P3a-g 24 >99 56:44 84 98

P3a-h 24 >99 56:44 81 93

P4a 24 >99 54:46 80 91

P4b 24 >99 59:41 86 97

P4c 24 >99 57:43 85 96

P4d 24 64 53:47 73 77

P4e 24 >99 61:39 86 95

P4f 24 99 55:45 76 92

1a: X = Cl

1b: X = OTs

a by 1H NMR. b by GC (CHIRALDEX B-PH). 

Cycle
Time
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Conv.

(%)a
exo:endob

ee (exo) 

(%) b

ee (endo)

(%) b

1 8 99 58:42 93 98

2 24 86 57:43 91 91

3 48 99 56:44 93 95

4 72 81 57:43 93 92

Reuse of P3a-e in Asymmetric Diels-Alder Reaction 

a by 1H NMR. b by GC (CHIRALDEX B-PH).
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Multistep reaction
Modification of catalyst
Quantitative coupling reaction
Decrease of catalytic activity
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