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8 ¢F: Pendant benzo-15-crown-5& X 3t acryloyl methyl benzo-15-crown-5 @& &= 4'-hyd-
roxy methyl benzo-15-crown-5¢} acryloyl chlorideE w3 A]# A8t th. Acryloyl methyl benzo-
15-crown-52] ©= 234 9} acryloyl methyl benzo-15-crown-52} ethyl acrylate ¥ %3 A+ AIBNS
ANAZ 3] WA T g Suldlol A Azt FH§A Fole AT 582 AT 9
H2g 233 §7153 4718 G249 8 £33 89508 By 28 #8459 %ol
29 ¥= & BvlFEHo =2 £A3th. 1 A pendant At AH2ZE EFS T A F poly
(crown ether) & T A ETE Fo]29 FZFAAI Hojd g & &7 AT d7kA 283
B9 g 2uE ARV ORE 3. olHd FEWHeZ DERRF ] o] o]
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Abstract : Acryloyl methyl benzo-15-crown-5 monomer containing pendant benzo-15-crown-5 was
synthesized by reacting 4'-hydroxy methyl benzo-15-crown-5 with acryloyl chloride. The homopoly-
mer of acryloyl methyl benzo-15-crown-5 and its copolymer with ethyl acrylate were prepared in
benzene or methanol by using AIBN as an initiator. The cation binding efficiencies of the polymers
were evaluated by the extraction of the cation in aqueous phase between aqueous phase and an immi-
scible organic phase (methylene chloride). The results showed that the polymers containing pendant
crown ether moieties, so-called poly(crown ether)s were more effective in the extraction of the cation
than the corresponding monomer. The stoichiometries of the various crown complexes were determi-
ned from conductance measurements. These measurements also provide information on the maxi-
mum number of the cation that can be bound per polymer molecule.
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Schematic model of cation binding by linear polyether
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Acryloyl Methyl Benzo-15-Crown-52] A4

A2 scheme 17 e},

3,4-Dihydroxy benzaldehyde®} 1, 11-dichloro-
3,6, 9-trioxaundecane2 n-Y-&-Lo)A 102~105C
Z WHg-Al#A 4'-formyl benzo-15-crown-5& A1}
o 25% &S dd. B FE:= IR ¢
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Pendant Benzo-15-Crown-5 X %3+ Poly(crown Ethers) &) $4 3 %ol ZEEA
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Fig. 1. IR spectra of crown ethers : (A) 4'-formyl be-
nzo-15-crown-5, (B) 4'-hydroxy methyl benzo-15-
crown-5, {(C) acryloyl methyl benzo-15-crown-5.

Bt IR AHEHo] 4 3150~3050cm™ ol A
WAl szeje) 9=, 1140 em™? 22 —CO—& &
o1dt 2 giglen], NMR AHEHME §3.6~
4.4 Ayolollq] —CH,—CH,—O— 9] 1]=9} 66,95~

Za|of A154 2% 19914 49
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Fig. 2. NMR spectra of crown ethers : (A) 4'-formyl
benzo-15-crown-5, (B) 4'-hydroxy methyl benzo-15-
crown-5, (C) acryloyl methyl benzo-15-crown-5.
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methyl benzo-15-crown-53 #43ld 50% +&&
g9}, WAEe 2= IR @ NMR 2372 &
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4’-hydroxy methyl benzo-15-crown-52} acryloyl
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Acryloyl methyl benzo-15-crown-5Z AIBN 7} 4]
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Fig. 3. IR spectrum of poly(acryloyl methyl benzo-15-
crown-5) (KBr).
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Fig. 4. Plot of equivalent conductance vs. the ratio of
[crown]/[salt] in MeOH-CHCL;(90 : 10, v/v) at 25C
for NaClO, with (@) monomer : ({ll)polymer ; (A)
copolymer I (monomer feed composition ; AMB 15-
crown-5, 6mole%) + (O)copolymerl (monomer feed
composition ;: AMB 15-crown-5, 15mole%). [Salt]=1
X 10°*M.
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Pendant Benzo-15-Crown-52 ¥3%+8+ Poly(crown Ethers)S @43} <ko]l e AFJEA
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TG A= oA 1 Gl 9ty ol ggh=1t
o] ZEF o] ofgg | wiFolzti AztEh

KClO ot 213 zeke- JHze GPAaxx s
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Table 1. Extraction of Alkali Metal Perchlorate by
Monomer, Polymer, Copolymer I, II into the Methy-
lene Chloride Phase

Extraction Yield(% ) of the Perchlorate of

C

vt T a K Rb Cs
Monomer 8.5 20,5 20.0 10.7
Homo 40.0 80.0 78.5 51,7
polymer
C"p"llymer 6.0  58.8  40.0  29.0
Copolymer

I 9.4 35.2 21.1 17.5
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Fig. 8. Selective extraction of perchlorate by (@)
monomer ; (ll) polymer ; (A) copolymer I; (O)
copolymer II.
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