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Synthesis and Application of Optically Active Polymaleimide
Derivatives as Chiral Stationary Phases

Manabu YANASE
Kouji KAWABATA
Takuya MIYATA

Takumi KAGAWA

Optical resolution by high performance liquid chromatography (HPLC) using a chiral column is a very useful

method to prepare chiral compounds and determine their optical purity. N-substituted polymaleimides obtained

by anionic asymmetric polymerization of maleimide monomers are known to show chiral discriminating abilities

when used as stationary phases coated on macroporous silica gel. According to previous studies, however, the

chiral discriminating abilities of polymaleimides were restricted to compounds having an axial asymmetry. In this

study, we have designed a novel type of polymaleimide derivatives having a chiral substituent on the nitrogen

atoms with the aim of extending their application ranges. Thus, a series of optically active N-substituted

polymaleimidses were synthesized and their chiral discriminating abilities were examined, leading to several new

polymers which showed excellent discriminating abilities as compared with the reported ones.
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Fig.O O N-substituted polymaleimides
compound 9 was prepared by asymmentric
polymerization and 10 by radical polymerization
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Table[ O Separation factor (o )* on 9° and 10°

4 racemates

1 2 3 6 7 8
k' a k' a ky' a ki’ k' a k' a k' a ki' a
9 551 655 ca.0 cal 090 1.16 079 202 ca.0 ca.l 087 122 8.05 1.32 299 2.93
10 ca.0 caal ca0 cal <ca0 cal ca0O cal <ca0O cal <ca0 cal <ca0O cal <ca0 cal

(a) Separation factor (a ) O k,'/k,". First-eluted enantiomer capacity factor (k;")0 (t:-t5)/t,. Second-eluted enantiomer capacity
factor(k;)O (t-to)/t,. t; and t, are retention time of the first-eluted and second-eluted enantiomer, respectively.
Tri-tert-butylbenzene was used as the non-retained compound to estimate the dead time(t,). Separation factors were evaluated
with the column of macroporous silica gel(particlesize : 5u m, pore size : 10nm) coated by each polymaleimide. Conditions ;
Column size : 4.6mml.D.x 250mmL, Flow rate : 1.0ml/min, Eluent :n -hexane/2-propanolC 9/1(v/v). (b) 9 was prepared by
asymmetric polymerization with chiral anionic initiator. (c) 10 was prepared by radical polymerization with AIBN as an initiator.
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Fig.O O List of N-substituted polymaleimides
prepared by asymmetric polymerization
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Table[ O Polymerization® of N:substituted maleimides

Time  VYield" Do [Py

oho ooo 107 MM, 0 deg.O0

9 69 934 2.1 10.8 0 265.4
10 24 930 06 40 0104.0
1la 168 87.9 35 16.6 0413
11b 143 887 07 9.8 0 280.8
11c 383 831 08 9.8 01027
11d 168 726 1.0 412 0232.0
1le 259 97.2 0.2 16.3 073.9
12a 305 919 17 48 0100.9
12b 33 68.0 23 75 0518
12¢ 568 70.1 2.1 25 097.1
13a 305 839 1.9 10.1 01524
13b 358  85.9 34 26 086.8
14 168 826 05 25 0429

(a)Conditions ; 9, 11a-14 : [monomer]0 100mg/ml in toluene.
Initiator : [(-)-Sparteine]/[Et,Zn]0 1.2(mol/mol), Initiator ratio
(Et,Zn/monomer) 10mmol0 . temperatures : -100 . 10 :
[monomer]d 0.5g/ml in Tolene. Initiator ratio (AIBN/monomer)
[0 10mmol0 .temperatures : 600 (b) MeOH-insoluble part. (c) By
GPC. (d) CO 1.0g/dl, IO 10cm, solvent : CHCls.
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Table 0 Discriminating abilities® of optically active Afsubstituted polymaleimides

4 racemates

1 2 3 6 7 8

ki «a ki «a ki« k' « ki « ki «a ki «a k' «
lla ca.0 ca.l ca.0 cal ca0 cal ca0O cal <ca0O cal <ca0O cal ca0O cal <ca0 cal
11b 306 831 ca.0 cal ca.0 cal 062 208 ca0 cal ca0 cal <ca0O cal 096 413
llc 5.64 1.65 ca.0 cal «ca0 cal 0.73 1.67 ca.0 ca.l ca.0 caal <ca0 cal ca0 cal
11d 936 383 ca.0 cal ca.0 cal ca0 cal ca0 cal ca0 cal 6.01 127 272 235
lle 337 214 ca.0 caal ca0 cal ca0 cal ca0 cal ca0O cal 373 119 ca0 cal
12a 1.12 6.06 ca.0 cal 0.36 1.18 0.31 1.37 ca.0 cal 0.34 1.08 153 1.18 0.43 3.09
12b 008 572 ca.0 ca.l ca.0 caal ca0 cal ca0 cal ca0 cal ca0O cal <ca0 cal
12c ca.0 ca.l ca.0 caal ca0 cal ca0O cal ca0O cal <ca0O cal ca0O cal <ca0 cal
13a 3.44 9.02 ca.0 cal 0.72 1.17 0.56 231 055 1.1 031 1.33 429 1.13 0.98 5.42
13b 073 193 ca.0 ca.l ca.0 caal ca0 cal ca0 cal ca0O cal ca0O cal <ca0 cal
14 11.88 2.6 ca.0 ca.l ca.0 caal 108 19 ca.0 caal ca0 cal ca0 cal <ca0 cal

a) Discriminating ability was evaluated with the column of macroporous silica gel(particlesize : 5u m, pore size : 10nm)
coated with the respective polymaleimides. Conditions ; Column size : 4.6mml.D.x 250mmL, Flow rate : 1.0ml/min., Eluent :

n-hexane/2-propanol] 9/1(v/V).
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O minO

Fig.O0 O HPLC chromatograms of racemates ([1) 1,(C0 ) 6 and ([0 ) 7 separated on a column of macroporous silica gel coated

with N-substituted polymalemides

Silica gel ; particlesize : 5y m, pore size ; 10nm. N-substituted polymaleimides : (a) 9, (b) 12a and (c) 13a.
Conditions ; Column size : 4.6mml.D.x 250mmL, Flow rate : 1.0ml/min, Eluent : n-hexane/2-propanol 9/1(v/v)
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