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Scheme 1 Polymerization of ( (R)-BCBMAM) and hydrolyzation of the polymer P( R-BCBMAM)

1.2 {URE5WLEH

"H-NMR i i3 Bruker ARX500 (500 MHz)
A% 0, AR B3 SO A5, L TS S I bk AW 1)
O3 i Ay A T BEIR S i (435 (GPC) T
15,4 ] Waters 600 %€  Waters 2414 /5 Z 7 6K
Wi LA e DL B g3 B3R OR & M bR E B Waters
Styragel HT2 + HT3 + HT4 (3% 45, 3 340 THF, i
W 1.0 mL min . [ EE B A PerkinElmer P-
341 RUGESEAL T 25 C A4S, R R 1 dm 13
A W BE R 1 mg mL™' . CD % Jasco J-815
R — OGR4, DL 1 mm #4732
WL E R 1 mg mL~'. HPLC H Jasco-2089 % .
Jasco-2070 %8 4} £ I #% | Jasco-2095 [B] — (&, Ky
. IS S B A IR C b/ e I EE (971, 1/
V) ;i ,0.1 mL min ' s K % 1,254 nm.
1.3 BEER
L.3.1 D-RH &AL T Fe

£ 500 mL % = 11 8BS A I A SRR T
P (350 mL) SR J5 212 i o D-4H 2R (7. 4 ¢,49
mmol) FIE SR (4.3 mL,48 mmol) IR & . 1
s R AR E R R 12 h, R B4R 5, 0.5
mol L™" (1 HCI % ¥ % HUA HLAR , F NaHCO, A
Z i SRS HEH] CE AR, e F TC K B R 4k 1
f . TE B AR E T 0500, R i A AT €80 42
afi . PEE A £ R LR/ A I EE(9/1,V/V) . 7R
BBk 7.0 g, 7%k 70%. 'H-NMR
(€DCL,,500 MHz,8) :1.39(s,9H, B 3£) 2. 07 (s,
QH GEIL) 4. 48 (s, IH, K 3E) 7. 28 ~7.37 (m,
SH, A L)
1.3.2 N-[ (R)-o-fUT 480 R ¢ B 3k | HY L TN s
1t JHie

1 100 mL f) = F [ iS5 i A D-Z8H &
B2 AT 1 (6. 0 ¢,29 mmol ) Al 54 Hl 452 (60 mL) ,
TR B WO B UK v e A, SRS SR T TP
NEBEE (2.9 mL,30 mmol) fl = Z f% (8.5 mL,
60. 9 mmol) . {i% /il 56 J& 4k B2 AL % i S 12 he ] 1
mol L™ HC1 7K ¥ W Uk ¥ A HLAR, FI H, O Pk

AHUM ARG I JCK B R B 1. 7E L2 RS e T+
VSR, R b 0 ) A AR A VR O IE C k. 7
i AR 5.5 g, 77 ARl 69% . il 123 ~
125 °C. ' H-NMR (CDCl,,500 MHz,8):1.40 (s,
OH,H ££),1.98(s,3H, H %) ,5.38 (s, 1H, 24
%),5.50 ~5.51(d,1H, kxHH),5.78(s,1H, 2
Ji 3 ) ,6.83 ~6.84 (d, 1H, B4 ) ,7.30 ~7.33
(m, SH, K 3) 5 L IE G E [ al,,” = - 462°,
[a]g = —116° (¢ =1 mg mL~"  THF).

1.4 BBERERS

AP T, 4K (R)-BCBMAM (186 mg,
0.5 mmol) fil A 1 mL ¥ 5] v, FC B BE /R ¥k B2 oy
0.5 mol L' Wy, 45 M B4R 5] &I EE R LN
25: 1, im A {455 AIBN (3. 28 mg,0. 02 mmol) ,
AR 60 °C G N B[R]y 24 h; i RN
WS IE C e AR A 12100 #fE 28 1F 2 %E , K
SN S W A B IE SR TTER B, B,
IECBEVER 3 1K ,60 C E25 T8 515 8177 i
1.5 BE&EYRKE

£ 100 mL {9 B O B JRE 6 0, i A P (R-
BCBMAM) (560 mg,1.5 mmol) Al THF (40 mL),
FEIR A WOBCE B UK TR A AR A 1248 i = 5
PR (50 mL) . I 5¢ J5 76 & SN 12 h, 2 TR
HEYEIAR] 100 mL K PiEREGY. Wik fE T
P 153 382 mg L R 86% .

1.6 HPLC FH&EHMNH&

HO0.2 ¢ REWEMAE 3 mL DU LG T, Ik
BT 0.8 g 1y R ALAE I K, 15 2 U B T M
FE ML AE 400 kg em “fH RS TR AR LT
SR (FERLAS :25 em x0.2 em 1. D) I 1,
3,5- =0T ORI G £ 3 AR A O FE I R] A
> 0.1 mL min~"'.

1.7 BEWE1,1'-Bk-2-% 8 ( BINOL) &Y XJ BR
EEER

%%, B BINOL(0. 7 mg) % T 0. 5 mL CDCI,
g, 3" H-NMR. 4% %5 43 5 B P (R-BCBMAM )
(0.7 mg) 5% P(R-CBMAM) (0.5 mg) F1 BINOL
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(0.7 mg)¥EF 0.5 mL CDCL, iR
'"H-NMR.

2 #RE5iTiR

2.1 REYRNEHE

Bl ARG THEARRGEHE NS (R)-
BCBMAM 1) [t B R A 45 1. ﬁTEﬂﬁt%A <1
Xt B W THE I JB 1 5 i, o SR A VA R AR T B

A5y,

ERE 24 h LI5Sk 0y % A0 R0 i 85% , H
BB 7R (M, =0.9 x 10" ~2.3 x
10°) . BEWRENS IR T R ZHBCAPLIE I, i THF
DMF HfE &5 MO S. HF—#= 2,
R [ ol = —462°4 e, P(R-BCBMAM)
PR T D' B A K B AR Ak, It H R DL H 2R AR R R
BYI L al” = —142° (HE R R R &9
) T S B 52 M 44 /)N

Table 1 Radical polymerization of (R)-BCBMAM in different solvents®

Run Solvent Yield” (% ) Lox1078 M,/M,* [alss™ ()
1 MeOH 38 1.3 2.16 -155
2 CHCI, 91 0.9 1.94 - 144
3 THF 95 1.3 2.77 -150
4 Toluene 87 2.3 2.03 - 142

“Polymerization conditions: [ monomer], =0.5 mol L~

“Determined by GPC on the basis of a calibration of polystyrene standards and using THF as eluent at 35 °C ;*

Yl initiator | ; =0. 02 mol L -!

s temperature ,60 °C ;time,24 h ;" n-Hexane-insoluble part;

Specific optical rotation in units of

degrees was measured in a 1 dm cell at a concentration of ca. | mg mL ™" at 25 °C.

2.2 EEYMKE

BRTER G LG e TE R R AR T 8B K AR
1k, ﬁ%%%ibl%?fﬁ’% ot R B —E W AE
FHUS T HE— A S R A WY B B 5 B
ZE R AT B R T AT BN ERE W
Rt DL= 3 O AL R R B BT B 5 1 1 V-
[(R)-a-F kAR HRENGEBRREGY
P(R-CBMAM). [&] 1 J2& ¥ {k (R)-BCBMAM, & &
¥ P(R-BCBMAM) 2 %4 %) P(R-CBMAM) fi' H-
NMR. 7E %49 P(R-BCBMAM) ' H-NMR #, 2,
A5 3 5T - A SRR WU (6 = 5. 38 1S 78) S 4 TH
P HE 8 =0 ~2.2 || H P 3= A oA g i W i, HL
Hog i+ i e R W e i &R A2 58 (& 1(B)) . Ui B
Bk (R)-BCBMAM € % @ %% bk W R & W
P(R-BCBMAM) . § = 1.4 &b fif 2t 4% 02 i s J2 B &
) P(R-BCBMAM ) 1% H 55 11 7 H 5 iy Wz A i, 7
K i LA S HL e ) i B AR Oy IR /Y 20% , HLTE 6 =
8.6 A IR ELM T I (&I 1(C)), il P(R-
BCBMAM) & 5 47K fi# i P(R-CBMAM).

FTIR ik — 2 ESE T K i e v (& 2) . 7R
4% P(R-BCBMAM) f FTIR #1,1153 em ™' &L
TR C—O BT N A XF FR i 45 42 3l , 1369 Fil
1393 em ™' &2 C — HEEAY T P X BR A 46 4% 30 (B 78
P(R-CBMAM) [ FTIR 1 1157 cm ™' &b (% 0 3% 4%
445 ,1365 1 1393 cm ™' 4b il i BA 58 9 /)N, i ELAE
3000 ~3500 cm ' 4b (i i B I 49 L S R Ak — 20
] P(R-BCBMAM) 5 T 2B e k.

b
CDCl C}>{=§r i
A 3 MNP b
OC(CH )
& d
£ ec £e I
£ |l
b f
1 H a
X%gfl\/l 0
o c
oc(ctly),
2
X £t DMSO A

N g8 DMSO
A
8 6
(5
Fig. 1 '"H-NMR spectra of (R)-BCBMAM in CDCI, at room

temperature (a),P( R-BCBMAM) in DMSO-dg at 80 °C (b)
and P(R-CBMAM) in DMSO-d, at 80 C (c) ,respectively

2.3 BEYRREEN

¥ifk (R)-BCBMAM 1 [ a5 76 THF 2k
-462°, 5 KA L, B AW P(R-BCBMAM) 11
Do ]es B¢ K18 2] — 1420, KR LLJS, P (R-
CBMAM) [ Lt JiE 't B SRR R 1 36k /N 3] - 320°. 24
HLf&(R)-BCBMAM /K fi# Jy (R)-CBMAM f+f , F L
BEVCHE [ o ]oes g — 668°. 4h H 3¢ W 75 24 3% M 7
L, REY S RARA R KX, B 3(a) & (R)-
BCBMAM,P( R-BCBMAM) fi1 P( R-CBMAM) 7 H!
BErf iy CD A1 UV-Vis J6i%. N CD 3% B A& , ik
1E 224 nm ZbA5 BB 1Y 19 Cotton BN . FRAR R &
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Fig. 2 FTIR spectra of P( R-BCBMAM) (down) and P
(R-CBMAM) (up)

PLJG B o 1 W i 0 58 3 %6 9/, HLAE 211 nm
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o
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s P(R-CBMAM)
3
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-8 112 5
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{087
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Fig.

LAY Cotton BN, UL R G 9 EHEE T
iy 5 P(R-BCBMAM) M Lt , K it 5 R &
¥ P(R-CBMAM) 7 211 nm At A Cotton R W He A<
HAR. X UL R KRB AT A P (R-
BCBMAM ) 3= 55 (1 ¥4 5 & Ak — 7 0 748 4k, DA i i
51 Cotton BN & A BRI AR . IAL I8 Z 5T
B4 P(R-BCBMAM) 7E THF A 6] 6 BE %
2 PEfg. & 3 (b) J& P(R-BCBMAM ) 7 THF M
10 ~50 Cfy CD M1 UV-Vis Y%, 77 LLE 1, Bl
TR EE 9 T 81, 225 nm Ab (9 15 5 0 R 4 T 0855 . 40
— M IR E R G W —AF 2 I, i TR is B
TR, B i B R R, 2B Cotton 25087 8 55 5 24 1R
REARET, 43 32 sh 02, BT B2 in o, A T 5 3L
Cotton %N A 34 5. 31X A 81 42 5 I F B & 9 KAk
FEUI 2 1) 2 1 7 LA JH 22

T2
=]
g
o of
g
Q
& -2r
2
1'9_4_ ~
X '~
T -6f <
12 g
1.0 =~
08 g
0.6 2
047
b 0.23
210 220 230 240 250 260 270 280

Wavelength (nm)

3 CD (up) and UV (down) spectra of (a) monomer (R)-BCBMAM,P(R-BCBMAM) and P(R-CBMAM) in MeOH at 20 C (¢ =

0.5 mg mL “1Y and (b) P(R-BCBMAM) in THF at different temperatures (¢ =0.5 mg mL -

2.4 REVHFHIFSMERE

JH v 255K (ARG T 5 3% R Y T M R 0 1
AE. Ve S i A0 (Y T A E AT 7 43, HLA5 1
nfE 4 Jros. AE AR R @ 3% & F T, LB T CSPI
I CSP2 g LR 73 6B J1, HLZ5 R 5) T35 2 .
Okomoto 45 il £ ) N-[ (R) -a-H1 % B B B S ]
FY T 965 5 Jie B CSP HUXE X e fk 4 K AT A= 9

OH

0 =0,
/A/Ph \ d +C0
o
Ph
3
1 2

H; CH;

3

IS ERCRTT CSPL Xt ik 2,3
4 A B PR ORI S TR, X Bk 3 7
CSP1 iK% T ML 5 (a=1.34) . JF K]
BEJEXT LR 3 F1 4 932 3L 5 TF1 P(R-BCBMAM)
[ BT W 20U, T P (R-BCBMAM) 1 i L fig &
XA 2 B 4 B I BURE & 9. 5 P (R-BCBMAM)
AH LG, P(R-CBMAM) & A3 BUT HEAE A W19 =5 [h]

e s
on LI
2 "

4 5

Fig. 4 Molecular structures of the test racemates
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B SCHEVE I, BT LA P(R-CBMAM ) ¥ 5 % Bl 44 2 A1
3RAHBIEBAEM. T XA 4 7 2 AR,
i H 5 T P(R-CBMAM) 1) ¥k 598 i &0, CSP2
AR T XA BR 4 B F SRR (o =
1.09). XF AR 1 F1 5 R 55 T 3R A YT il i sl e
AW T LLX 2 Bl CSPs X E AR A BB 405
AE 7. e se 2 Bl ] S B SR G W Y 5 TR) 45 A 7E T
PEYF o v 49 v B S A

Table 2 Enantioseparation of racemates 1 ~5 on P ( R-BCBMAM)
and P(R-CBMAM)*

CSPI° csp2!
Racemate”
k' k', a k' k', «
1 1.41 1. 41 1 2.83 5.83 1
2 4.15(+) 5.46 1.32 0.39 0.39 1
3 0.71( -) 0.94 1.34 0.17 0.17 1
4 2.06(-) 2.35 1.14 2.72(-) 2.98 1.09
5 0.18 0.18 1 0.76 0.76 1
*Flow rate =0. 1 mL min "' ;column =2.0 mm (i.d) x 250 mm;

eluent = hexane/2-propanol = 95/5 (V/V) ; The signs in parentheses
show the optical rotation of the first eluted enantiomer;"See Fig. 4;

“Coated by P(R-BCBMAM) ;" Coated by P(R-CBMAM)

4 a=134
OH p
CH; 2
¢ CHs

UV (254 nm)

CD (254 nm)

0 5 10 15 20 25
Retention time (min)

Fig. 5 Resolution of racemate 3 on CSP1 by HPLC

2.5 EEWEXTBEE 4(BINOL) B 3t BRE #F1E
A

A FF P(R-BCBMAM) 1 P(R-CBMAM) (¥
YR B CSPs 7 HPLC w1 #f 5 % % B ik 4 58 F 1
W BE LI AT R H-NMR 2% 52 38 £ 1) 1
7K 4 IR W PRI XLk 4 43l T 1,1
TR A 52 BEL T A7 A 2 ol 8 e %o e S A 4K, T 141 6
(a) Fron , AMIE R IR & P 7E JE TR B b Ho 45 i
B R TR A5 5 (6 =5.05) . {HAE G 0% P
KRG P(R-BCBMAM) [ fE7E T, % Ui 4 19 5%
EEFESHERGES, HZESkETHH. 5
4l R AR 4 1 X TGRSR E ST 2 Y 2 AN 0 )

SE 8 T A e A A ek (anE 6 (b)) (HAE R
H 4 P(R-CBMAM) (f£7E T, W WA 4 1) 32 35 it
FIESHEMRGBIE, 72 BREE/NCInE 6
(c)). X Egh R W] i [ 78 HPLC H— 4, 1| H]
"H-NMR#; &, P( R-BCBMAM ) 1 P ( R-CBMAM )
HBAT LS X Wk 4 % Ak ek B4R A 8 0] e A
4 1) 2 THE AR AT T AR 1) 38 5K 1) Jo 1 7 A ) 1) Ak 2
2 e SN TRS oS €11 9 A N I M TG 2 e 7/ B S R
HIRE 1 5 R &YW EEEMAT AR AR K
g3z 2

(I Pon e
(X o J
(R)

S)
L_/\/L
R) 4 (S
c A

58 57 56 55 54 53 52 51 50 49 48 47
o

a

Fig. 6 The hydroxyl region in 'H-NMR spectra of racemic
BINOL (ca. 5 mmol L") in the absence (a) and presence
of P(R-BCBMAM) (ca. 5 mmol L") (b) and P (R-
CBMAM) (ca. 5 mmol L™") (¢) in CDCl; at 25 C

3 4

ASCEHS HMERAGWITE, AR T H
AICEGE PR N-[ (R) -a-fU T A B P BN 3 ] 1
SEN IR T 5 %) P(R-BCBMAM) . WF5E 3R W, 5
AHERMEBEY TR FTHERAEY P(R-
BCBMAM) )l % 36 PE % A W B2 . 76 = &
M2 1y i ik T, P (R-BCBMAM ) K fi# 5 P ( R-
CBMAM) i}, P( R-CBMAM) [ 62235 ¥ 5 P (R-
BCBMAM) A ¢ K (1 X ). #2352 Fp 3R & W il &
JSC AR R e RO A 05 T 1 T AH (CSP) B
H T P(R-BCBMAM) 1) CSP & B3 B4 1) F 4k
ProraeJ ABEATER X 1,178k -2-Z5 8 (BINOL) 2
AT EE B & T H-NMR f, P (R-
BCBMAM) 1 P ( R-CBMAM) # #] LA 5 BINOL &
A N e BEAE .

it B A £ 5B (Prof. Yoshio Okamoto ) % 7 iff 5% #
H e ORI Bl
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SYNTHESIS AND CHIRAL RECOGNITION ABILITY OF OPTICALLY
ACTIVE POLY( METHACRYLAMIDE ) WITH SIDE CHAINS

. . -1 . 1 . . 1 . . 2 .
Jian-wei Bai', Xian-de Shen', Wen-bin Liu', Chun-hong Zhang', Huai Xiao’, Xiao-dong Xu'
(' Polymer Materials Research Center, College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001 )
(* Acrylonitrile Factory of Petrochina Jilin Petrochemical Company, Jilin 132021)

Abstract A chiral monomer N-[ ( R)-a-tert-butoxycarbonylbenzyl | methacrylamide ( ( R)-BCBMAM) was
synthesized via amidation reaction between methacryloyl chloride and D-phenylglycine teri-butyl ester. Optically
active polymers were prepared via free radical polymerization of ( (R)-BCBMAM ) initiated by AIBN at 60 °C.
In the presence of catalytic amount of trifluoroacetic acid, the teri-butyl of P( R-BCBMAM ) was removed to
obtain poly{ N-[ ( R)-a-hydroxylcarbonylbenzyl ] methacrylamide | P(R-CBMAM).'H-NMR,IR,CD and GPC
were employmed to characterize the chemical structure of the products. The results indicated that the
polymerization condition had slight effects on the chiroptical properties of P( R-BCBMAM ). The results from
specific optical rotation and circular dichroism spectra indicated that the P(R-CBMAM) and P(R-BCBMAM)
had great difference in the chiroptical properties. On the basis of the results from circular dichroism (CD) ,the
optical activity of P ( R-BCBMAM ) was attributed not only to the chirality of amino acid side groups in
monomeric units but also to the steric repulsion of teri-butyl groups. P(R-BCBMAM) and P(R-CBMAM) were
coated onto silica gels as the chiral stationary phase ( CSP) for high performance liquid chromatography
(HPLC). The CSPs exhibit superior chiral recognition ability for some racemates. On the other hand,' H-NMR
measurements of mixture of polymers and racemic 1,1'-bi-2-naphthol ( BINOL) were conducted in chloroform-
d. The characteristic hydroxyl proton signal of BINOL was split into two peaks ascribed respectively to the levo-
and dextro-isomers.
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