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Poly[(S)1-MeOPMAM]

' Scheme 1 Polymerization of enantiopure N-[ 0-(4-methyl-4, 5-dihydro-1, 3-oxazol-2-yl ) phenyl Imethacrylamide (( S)-MeOPMAM)
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Table 1 Radical polymerization of (S)-MeOPMAM in the presence of Ln(OTf); *

Entry L 010, Yield” Solvent® M, x 10734 MM, [a]%s
Ln [ LnCOTD; J(mol/L) (%) (deg)
1 None 0 61 n-BuOH 4.1 1.27 +118.6
2 La 0.05 70 n-BuOH 4.3 1.30 +107.5
3 Nd 0.05 86 n-BuOH 4.7 1.29 +73.2
4 Sm 0.05 59 n-BuOH 6.1 1.30 +67.5
5 Y 0.05 65 n-BuOH 5.7 1.38 +58.0
6 Y 0 59 MeOH 3.8 1.24 +103.0
7 Y 0.05 60 MeOH 5.6 1.38 +92.3
8 Y 0 81 EtOH 4.2 1.07 +106.4
9 Y 0.05 64 EtOH 6.8 1.18 +75.6
10 Y 0 57 EGBE 4.4 1.26 +117.5
11 Y 0.05 71 EGBE 6.5 1.36 +80.5
12 Y 0 80 THF 5.0 1.57 +104.8
13 Y 0.05 67 THF 6.6 1.76 +82.9

[ monomer]y =0.5 mol/L, [AIBN]) = 0.01 mol/L, 60°C, 24 h; " Methanol-insoluble part; © EGBE = ethylene glycol monobutyl ether;  Determined

by GPC in THF (calibrated against standard polystyrene samples);
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Table 2 The results on Y COTf)s-mediated radical polymerization of
(S)-MeOPMAM in n-butanol

LYCOTD;] Yield ME M,/

Entry
(mol/L) (%) (103) M

Tacticity! [a ]%s‘
Cmm/mr/rr) deg)

14 0 61 4.1 1.27 0/33/67 +118.6
15 0.05 65 5.7 1.38  18/34/48 +58.0
16 0.15 80 11.1 1.35  32/39/29 +38.0
17 0.25 90 21.6  1.41  42/33/25 +9.0
18 0.50 90 27.8 1.38  47/33/20 -2.1

[ Monomer]y = 0.5 mol/L, [AIBN]; =0.01 mol/L, 60°C, 24 h;
b Methanol-insoluble part; ¢ Determined by GPC in THF ( calibrated
against standard polystyrene samples): ¢ Estimated by > C-NMR (400

MHz) in CDCly; ° ¢ = 0.1 g/dL, THF, L= 10 cm, 25°C
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- 1 BC-NMR spectra of polyl (S)-MeOPMAM s prepared under various conditions in n-butanol
a) Without YCOTD; 5 entry 14; b) [YCOTD;1 = 0.05 mol/L, entry 155 ¢) [YCOTP;] = 0.25 mol/L, entry 175 d) [YC(OTD;] = 0.50 mol/L,

entry 18
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Fig. 4 Top: "H-NMR spectra of racemic 1,1’-bi-2-naphthol (4 mmol/L) in the absence (a) and presence (bh) of polyl ($)-MeOPMAM] Centry 15);
Bottom: ' H-NMR spectra of the hydroxyl proton resonances of BINOL in the presence of polyl ($)-MeOPMAM Js having various tacticities
a) mm/mr/rr = 0/33/67 Centry 14); b) mm/mu/rr = 18/34/48 Centry 150 ¢) mm/mr/rr = 47/33/20 Centry 18); Polymer concentration = 8 mmol/L

(monomer unit)
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SYNTHESIS AND CHIROPTICAL PROPERTY OF N-(0-OXAZOLINEPHENYL)
METHACRYLAMIDE BASED OPTICACLLY ACTIVE POLYMERS

LIU Guangxuan, LU Wei> JIANG Liming, SUN Weilin, SHEN Zhiquan, WANG Yukang

( Department of Polymer Science and Engineering> Zhejiang University, Key Laboratory of
Macromolecular Synthesis and Functionalization, Ministry of Education, Hangzhou 310027

Abstract Enantiopure methacrylamide ~ derivative,  N-[ 0-(4-methyl-4, 5-dihydro-1, 3-oxazol-2-yl ) phenyl ]
methacrylamide ((S)-MeOPMAM) was synthesized and radically polymerized in the presence of rare earth metal
trifluoromethanesulfonates (Ln(OTf);, Ln = La, Nd> Smsand Y) to yield corresponding optically active polymers.
Among these Lewis acids, YCOTf); was found to be most effective for increasing the isotactic specificity during the
radical polymerizations when using n-butanol as a solvent. The effect of the Lewis acids was significantly influenced
by the ratio of LnCOT); to monomer and the nature of solvents. The tacticity of polymers was estimated by " C-NMR
spectroscopy on the basis of the peak splitting of the quaternary carbon of the main chain (& = 46.5 ~ 48.5) . The
conventional polymerization without YCOTE); produced syndiotactic-rich polymer with 1t = 67% , while the polymer
with a relatively high isotacticity (mm = 47% ) was obtained in the case of an equimolar amount of YCOTf); to the
monomer. Alsos the addition of the rare-earth salt increased both the polymer yield and molecular weights. The
relationship between the stereoregularity and the chiroptical property as well as the chiral recognition was then
examined for the resulting polymers with various tacticities by spectroscopic techniques such as circular dichroism
(CD) and NMR. The syndiotactic-rich polymer showed a specific rotation of + 118.6°: however the absolute value
of La ]} decreased with an increase in the isotactic triad content and a negative value ( —2.1°) was observed for the
polymer having mm = 47% . Correspondingly, the CD intensities at 240 nm and 220 nm were depressed evidently.
On the other hand, 'H-NMR measurements of the mixture of poly[( S)-MeOPMAM Js 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-isomer; furthermore; the splitting magnitude appears to
be positively correlated with the mm value of the polymers. These results indicate that the polymers containing a
higher isotacticity may possess favorable enantioselective discrimination ability toward the target compound.

Keywords Radical polymerization, Rare-earth salts, Stereoregularity, Optically active polymer; Chiral recognition



