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Development of Main-chain Polymer of Chiral Organocatalyst and Its Application to As
ymmetric Organocatalysis
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Main-chain polymers of chiral organocatalyst with ionic bond have successfully syn
thesized by the successive aminesulfonate reactions of chiral imidazolidinone dimers with disulfonic acids
. These main-chain polymers of chiral organocatalyst polymers showed higher catalytic activity than the co
rresponding model organocatalyst in the asymmetric Diels-Alder reaction of cyclopentadiene and cinnmaldehy

de. These polymeric chiral organocatalyst could be reused several times without loss of the enantioselecti
vity.
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Polymer  Yield Mn Mw Mw/Mn  DP

(%) (kg/mol) (kg/mol)

6a 96 58.9 193 3.28 62
6b 99 18.6 425 2.28 20 IPC
6c 88 26.2 89.1 3.40 30 Diels-Alder
6d >99 925 240 2.59 87 IPC
6e 79 24.7 56.6 2.29 23 24
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CHO  cat. (10 mol%) Lb Lb
@ + J‘/ - - Z - CHO or Z - Ph 2 6_
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entry 3
IPC IPC
Diels-Alder
IPC
Entry Catalyst Time  Conv. 10/12° ee(10)* ee(12)°
Diels-Alder (h (%) (exofendo) (%) (%)
1 6a 24 >99 57/43 90 81
2 6b 9 97 58/42 91 97
3 6¢ 8 95 55/45 93 97
Caayst Time Conv. 1011 ee(10) ee(1l) 4 & 24 >% 55/42 92 81
5 6e 24 >99 55/45 90 89
(h) (%) (exolendo) (%) (%) c o4 7 6/44 4
1a 7 >99 5545 93 93 6 & 3 S 9 %9
7 6¢c 24 92 55/45 91 95
1b 7 >99 5545 92 88 g 6 8 95 57/43 s 91
7a 4 >99 5545 92 94 .
7b 4 98 56/44 9 o 9 6c 72 83 50/41 91 95
7c 4 95 5644 9l 92 2 Determined by *H NMR. ? Determined by GC (Astec CHIRALDEX B-
7d 10 >99 57/43 80 73 PH column). © At 0 °C. “ 6¢c used in entry 3 was reused. ®6¢ used in entry 7
7€ 10 >99 5941 o1 93 was reused. '6¢ used in entry 8 was reused.
7c 24 90 57/43 89 94
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