Crown Polymers

LF @

crown ethergl £z % polyether
(macrocyclic polyether)e] £%7¢4 7 < dibenzo
-18-crown-60] ¢l v} 19674, Du Pontjit-2) Peder-
bisphenole] &®-< dt7 B A 1FEY
OHZ#Z & tetrahydrofuranc 2 {33} catechol(—
4 pyrocatechol) s} dichloroethyl ether& #E&
S e, RS A B SR BIEY
of 47l A& <k o BIEHS SHHkstd
FRESE KEE, Bikdd AR B o= e
catecholg} dichloroethyl ethers} REZE#EASE ©f
& (1)3 ¢ KBk polyethers] & gEER3 o}

o] AL polyethers} £f5¢] alkali, alkali 4
BT Bl LES ERE Pgde A
o] &9 EHT BHALMY EfYTtE A £ %
Ba MRS /M e A& RS o
g AR 3 Pedersen% —iE¢ KBk po-
lyether& &shed, (LERiEES] RS kol
ff3}e3 “crown ether”a} w4k o7,

senle

OH

/ N/ N\ .

@ T 4 0 o«
OR

R=TI;F(H)

(\

& = X+

Pedersene] #i45L 3k, crown ether?] #E3)
HEe 286 A U =, e HmiEy
frkol BHEEl ol A3k MRl RS HRA R
¢ HEM, £8 ion2] iR, S8, S, ion %

BEM 2 R, X2iElE crown ethero] f%3}
RS SR, AFEMY £hE, Ly
H, &, BHde [ER cl2r7x KmEs

SErell & ERWEE S B do
ef, oju] kg fEFE-23o] fAA= o o)

crown ether {54y fLEES] Zkdt ER 4
ke, 2 RS 43 EREY A fE
FeAE7 ER=lIx 2 g o o |AMfL, T
#8y FIA-& B84 &= crown ether {L&HY %
fREol 2l 7L oba FE4sl BHIEe A o
AREER, FtE%o] ME T 5 g} ook
MEE misle FEox A4 crown ether {14
e BoTi I EY BELd BEEk
(immobilize) s} &, F& =9 JEo] ) column
2.2 sl ion EESE, e pken 39
AWAK BRE EEs e Bk, Fihol 5T

k2

LNWGIL n-Ba0l

2. H+

O mU \ @i 3@

(.)

* A e FHANE A §39FF(Jai Moon Kim, College of Engineering, Chonnam University, Kwang-

Ju City, Korea)

Eez( A6 A 535 1982d 109
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RS TTEESHA Ha, = FHEEAA T HEEE HAmpez vhgst o] XAlEe
crown {E&HR e A4 Fikel Ao, BEAE 1) vinyl#£E 7% crown ether {b&4p ra-

FIFET ¢ sleg A=A dical =& ion EAHEC K3 vinyl S
oo} BBl A crown ether {L&4p% H =T {ES
SFH AR = BEL] HEe &L HEgn 2) 2f@ Lk #fEREE Zb crown ether ff
o shubele, TEfhe FiRE €834 77E & Efes, BEHN, BEASA KT 5
kel 24 BEel HfEsAXE SEel AL
crown ether (&8 FH Tk HFHEL2AE EEfe o5 &5 Tk &3k o] silica gel
0 0
I I
OH  cmcono OCCH, Alc, CH,C OH  cich.crocucna
@[ reflux @ Bitrobenzene \@ butanel, NaOH
OH O("I}CH:; OH
0

O

w4y LTy

O e Or
Lo/ P

o] CH
VAV OCH,CH,OCH,CHOH o,
. 2 4 : CH - 2
HOCH,CH.Cl —gigec  CICH,CH,0CH,CH,0H @ —
pPyriaine

OCH,CH,OCE,CH.,0H

OCH,CH,0CH,CH,C!

0
SN o™y
OCH.CH,0CH,CE,Cl Ho—@é@x, @[O 0 CCHy  yuan
N @ N
@ butanai, NaOR O 0 2. p-TSA
o/

0 8] CH=CH,
oL, JO
0 0

o/
(3)
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AT'—?I\T

Lenp—on:

radical polymerization
toluene or benzene, 70° C)\

o)} chloromethylfl,=l polystyrene%se] EiEe]
&S mikEs Hed v BEREE 7 crown
ether7} Hf= o] 2l v},

¢} 7] 4 & crown ether {L&4p¢ THEHFIHY
HHbell A #&s] TE3E crown polymerd] ¥f5}4
*E 2 AR R BRIl A Eax)
ek,

2 Vinyl 4% Crown Polymer

vinyl#£ 8 & crown AL AKX % ol
A-¢- monomere #F}ed radical HE =& ion
Ffoll skl polymers] f#e]l pendantZe]
crown polymers o 2o 24, EHEESH crown
polymersi= MHEZ FHiFT HRT S =
vinyl &% crown polymers: &HEE 4 ¢
o}

Smid%:25:262. vinyl#-2- 7+ benzo-15-crown-
5(2), dibenzo-18-crown-6 (3)& &3k, °l
A -4 monomer EEff == styreneZE®] monomer
o o ¥of, radical 4,
458 anion(gl cation® Na*)o] {fksle] ra-
dical =& anion B&AA BT A=,

Th&e] (49)sh & homopolymers] E&2 7
+% 2gh

o] s} 7ol ded QA& EHFEe crown poly-
mer: 4&ET BHRES 2, Smidgne o
SWREES &JF cations] picrates] FEfLH ol
#e5ke the Table [ 3} 2& #HRE BEIIA
.

ZelM AM6d A535 1982d 104

xx a-methylstyrene

cr anion polymerization
(4-M3t tetramer,

0-CHyCHp
THF, -800C) ;
ECHZCHZQJQ
P15CS, n=3
P18CS, n =4

(4)

Table [. Extraction of Picrate Salts by Poly
(vinylbenzo-15-crown-5) and Poly(vi-
nylbenzo-18-crown-6) as Compared to
Their Monomeric Analogs. Solvent Sy-
stem : H,0-CH,CL, (50 : 50, v/v)*

% Picrate Salt Extracted®

Cation 15C5 P15C5 18C6 P18C6

Li*+ <1 5.3 <1 3.1
Nat 2.3 13.1 4.2 11.2
K+ 8.1 68.8 55.5 72.2
Rb* 4.7 67.8 30.7 68.0
Cs+ 1.6 38.2 20.0 82.2
NH,* <1 6.0 3.8 19.3
Baz+ <1 14.7 2.1 17.5

*(Picric acid]=7x10"°* M, [crown units]=35X
10-* M ; (Metal hydroxide]=0.01M. "Based on
total amount of picric salt.

jon¢] EMe] & K*, Rb*, Cs* #ul ofu]el,
iong] B A& Lit, Nate] #sl4 = crown
polymere] Zo]crown ether ¥ v} FEFEHKAES] =
o}, %3] iono] Eo| HEAy =3 crownigzl
cation®] HrrF 2:19 $EEEZ EEIIe 2SS

L A& =k, e]A - crown polymers
AL e & (5 29l vksk zbe] P15 C59
B ZhPRol kel LET 211 HEt BR
57 47 wEolety MRS AZ A

P18 C6% 18C6xth& 2 4% cation FiiEfE &
Ro]u} P15 C59F 15C59 ZA-%-ukd & #§ 2o
A rerk, o AL g (B)d Hol Azt 2o
18C6L HEEsl o] ¥ &8 cations} iy 33
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(5)

1:1 S58E e, 2:1 ##8E BRete 7
Sl HEEE BEAMET &L RAA 27

o) £ol 2k 4 7] of AL e},

CH,
c=0
CHCH,CHOVCH CHG
NaOH—BuCH
OH
OH
COOH

(6)

= Smid¥e ohg (D3 2 28H models

f skl Kt Nat, NH*2}9| jEEMRGES et
sty om®, o)A = Ktel 2 1(crown Bify/K*)

H

(N O C\‘ : 0 /O
\\C/ \C/ \O/C\C/ \C/
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Table .

Limiting Conductances, Dissociation Constants and Complex Formation Constants of Macrobicy-

clic Polyethers with Potassium and Ammonium Picrate in THF at 25°

Chain connecting crown Ao 821

ether moieties cm? equiv-? Kax10°,M K.x10-3,M-1 Kex10-%,M-? K,/K,
Potassium Picrate, K,=9, 2x10-°M
(CH,),(ID) 98 2.4 11 29 265
(CH,),(1IT) 96 3.2 37 130 350
(CH,),(1V) 89 3.7 15 60 400
CH,CH,OCH,CH, (V) 96 3.5 170 650 380
(CH,CH,0),CH,CH,(V]) 91 4.1 72 320 445
Ammonium Picrate, K,=8. 5X10~°M
A 93 3.3 0.19 0.74 390
Vi 93 3.0 0.17 0.60 350

WieE WEsh, log K& monomer 15C5 2.t}
= 44 =2k

2ff°] crowniZg Eiffsh chaine] f¥E, 2
ole] JEr x, OFRFE CH2 E#s-:
chains] “rigid” &}A] 7] & ol SEEPEAEC]
{EF ekt

Fuoss®7} EEZI5Ed] A :kq} limiting con-
ductance,. dissociation constant, complex format-
ion constant% t}& Table JJof] Halcl,

HREES F347} methylene chaing] 7%
l% {CHy};9#) 7ba =, £~} oxyethylene
o] =& obF zAl e, {CH,CH0CH,—

—7F mE
K7t e,
crown¥zz} £JB cations] BT 2018 §%
e wt=E 3%, 2{A¢ crown@Re] 42 Ry
o] & wiel] s} HRAYIV FE#Hsb oxyethy-
leneo] = m: ZakstA] Heol 2:1 $EE HH
o fketed fEFIG UHEEE TGEle A= 4
7] o] Al e},

Z=Pr potassium picrated] gt HEHS =] & cr-
own-homopolymer ¥ r}% styrenesl o]
copolymer Zo] & fHFHERE Bolx
Bl crown copolymerz} === B3 crown ff
$5R5e) FHiEM - 2. homopolymer B vlE ZA
se] 2:1 5BV MRES A4 2 el =

vinylbenzo-15~crown-59} styrenex}¢| copolymer

bis(crown ether) & sl &

crown-
ook,

EZe|H A6 A5% 1982d 104

o el A 5 polymersae] crown unite] fHEKe]
10% LA kol A &= B#st crowniRe] fepe K*
s} 201 $EBE REEAAY, 5% TN = B
2 crown fERES] FEEECT W AA 04
SFRA dAAe 2:1 #HEE B2 24
A}, o) Aol GFHC A4 2:1 FHRA
EAEo 2 HHE A P Aol FEEE K
shod BERR=l Gl A3 glrh, #5f5 crown polymere]
3t 211 g8 PREFCRE FET crown
filgHRG s EEgEsl crownB®S [EEstT v FH
o Fedktke]l LESI

K] P18 €62 cationzho] FEKGE LLotel
FRgl e HEEA KEEPAA Y BREG
#3r H#E aniond] WEBIGo] RES AT
t}2® sodium picrates] JK@#ell ¢ crown poly-
merE kel &+ 354nme} picrate aniong] W%
I spectrumo] 380nmw}x] shift 5t} o] 380nm
2 Bl spectrum- = o] ¢lx] @& picrate
aniono. 2 4 Z=le] X1}, o] EiFE shift:= Na+t
3} crown polymers] $#EHErlo 2= ERBIs)y)
A oh, #E KEF P4 & crown ethers} ca-
tionz} = FEHSIZ7F Sl Bk Flel ¢HA d
1, o] crown polymer: Kt¥alo W ERE
Ti@ 50mol~t el o Nate o § 2»] =},
# ) picrate anionz} crown polymers}e] Bk
fEaol BRERSI glel, o anione] polymerd] %%
EHH ol BAKRYSL 2Bell FoAA ek o] ARl

el
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R
R CHe=C
CHz=C ([3=0
¢=0 9
fH CHz
P

th4] KCIg /Fpnshel & 2} @& picrate anion
o] crown polymerd] HES = 7} ol 4} crown po-
lymers} 4 cations}el MK REE o B
gl KEsE A2 Y5t

157 452,382 styreneX)e] crown monomer [}
Shell, E& (8)3F 7+-& crown monomery HHL

:} glod, vinyl EA3Sld & crown polymerE %
#& cationzle] FEBEMEES SHLEMN [ER
o2 #aiskgeh

fle == E-chloroform #fife] A A(m=1,
R=CH,) 2 2 crown polymers] 3k alkali 4
(8) B cations] FEmiiE FASHNY 1 @R

= Fig. 15} zow=, crown polymer?| ffHzs2

].O} | //‘ e
| .
; o
5 l / ©
| / ot
’:'_i | Pad 4
+3 l / / 6
Qos- S ox @
e i s &
S0 / +
R _ w
© 1’/“/"/ ./ A//A/‘;’
——— "
: IR oL
3 L s 1c 20 20 40 S0

(crown units/ M) (crown units/ M7)

A(crown polymer) B(crown monomer)
Figure 1. Plots of Extraction vs. the Ratio

{Crown Polymer (m=1, R=CH,) and

Crown Monomer (m=1, R=CH;)]

(O)Na+, (@K*, (A)Rb7, (A)Cs*

0 o
/'f\\/o 'X{
0
)

> HBF,-NaN,

o0 Qe 5
IQN/<:U\O‘ A *giid\o

/ BF.{N

k/o\/ K/O\
—N\
o
; g
zd(0) CH_coONa,C,H O O)
5 » Uptiy
> (CH.=
> CH;=CH (¢} \)
CHCH/E,0 L0
6—1Okg/cm2,room temp. (9)
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¥{fEstE crown monomer® v} o} zZn 3]
K*, Rb*e] #3}le] 2 2= 8 xstek, whah4 ¢
7 $-% crown polymere] 2:1 H#el B E o
£ U

EEEA S vinylEe] Tokiy BAELE &
TR E&34e  dibenzo-15-crown-5¢]] 4 nitrofk,
aminoft, 2 f&Msle}, diazonium Ee = 3 #
of Pdg itz 3}l ethylenes} KEEAA (9)
2} 7o 4 -vinylbenzo-15-crown-5& &gl

ot

3. EfE&FK Crown Polymer

(1) Polyamide®l Crown Polymer

Feigenbaum#:%.2- Pedersend] {&3dFe] &K=
dibenzo-~18-crown-62- nitroft, ELsFe ST
t}& (10)3+ 7 4, 4’-diaminodibenzo-18-crown-
62 HMPA =+ DMACrhe| 4 % moled iso-
== terephthaloyl chlorides} FEFESA A poly-
mer chainrfre] crown etheri®e] #HAR Q3
72 polyamideg & skgl vF,

o) crown polyamidel HFIPE {#FHstE A4
skl By B filme 2 wkE 4+ glth
il filme] ¥E o SEEETEE-S Table [ 3
Table [Veoi] B.glt}%,

Table [[olA & < gl spe} o] Kfel £
fs BRI %, REE films R films} &
Himel A Kb alvh, 455 ERME&ME] #al
2 ot A& cationg Eeldr HEE PR

Table [[. Properties of Polyamide Films*
from trans-Diamine and Isophthaloyl

Chloride
Dielec- n. ..
. ) Dissip- ‘s
giréil}e Tena- Elong- tI'lC_ ation R:istl}s’tx—
city  ation stant factor

lus .
o (Kpsi) (%) 10°
(Kpsi) (1%‘312) Hzy ™

As-cast 286 9.9 12 3.8 0.013 2.3x10%

Compl-

exed

with52 346 11.2 12
mole

%, K+

*[Film thickness 1-2 mils, all properties measured
at 23°C,

3.82 0.013 2.8x10"

Zeq A64d Al535 1982d 104

T e Aoz Ysealt,

Table V= cation #iRiEE & &F Wity
o 20% Bk Fl A FAEL A 2= Lit, Nat,
K*2 $bifsly, 2 BiBtke 18-crown-62
7 $-sk o] Li<Na*<K*¢] Jige]gieh. o] poly-
mer?] HERKEf7q] dibenzo-18-crown-60] = SEEE
2 FE S o] crown polymers] filme] &= Cat+,
Ba** gl jon $4fe] & Cs* 23 WEHAX &
b olshgo] {E4-F] crown etherel S
BEel %4 MR A& crownEo| polymer?] %
el EE=dA BHE EFs7] d2e A2
2 B,

o} £ FeigenbaumZe] Wi KL &5
sl3 film JEREES] o, KiEgkel) Al cationg-
FiiRsls § KRS "Retke] glo =0
FEA AT g

Feigenbum#9] Hoes Hpz b 5T Sh-
choriZ=35,37.2 crown ether?) ion FEBREY B
ES HEAT A =3 FE ERI MBS 1t
Zq ), H cis-4, 4 -diaminodibenzo-18-crown-
6] HMPA #y=l isophthaloyl chlorides] #%
fae argond] FIETH HHEAAZIHA fRife R
= —fY REEMEEE tkdd o9& (12)3F
78 crown polyamideZ &SHE stk

PC-62 HFP =¥ NaSCN(polyamider9] cr-
own etherf@s} & mole)E &% 3= DMFe] &3]
3o filmeo 2 sty o, = PC-69 poly(vinyl-
pyrrolidone) (PVP) 2} e BE#HE F22 ke
2 433}, polymeric alloy(polymeric blend)
o filmg FBA

o] B EHAIEEE vhg Table Vo x4l
1;}_35,38.

Table [y. Complexing Ability of Polyamide Film

Cation  lonic diameter Mole %, complexed
Lit 1.20 24
Na+ 1.90 54
Cat+ 1.98 0
K+ 2.66 64
Bat+ 2.70
Cs* 3.34
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~_O O 1.CHC2 (1.0 1),AcOH(70m1)

o, O >
0 0 2.HNOz(35m1,0.57mo1)/AcOH(100m1 ),
k\/O\/J 1 hr(room temp.)+3 hr(reflux)
50g{0.230mol)

oY o™
ozxv\(o O~ 0N 0 O~ N0,
CL 0l + 1T ®
{ ?/\V/\No \v/\ﬂ o
K/O\/ \/O\)

trans fcrm(mp 247-252°0) cis form(mp 206-232°¢C)

trans-dinitro form DMP(220m1)_

Pl \I:jI: WT:W
2.0g(4.40mmol) suspensiocn ~Swg
o

trans form(mp199-203°C)
(cis form: mp180-184°C)

(10)
(i)/\o/\(‘)i
H,N \ CC cal
; OL\\/O rd
0 0 NH, poWJCA”den”ablon
K/O\)

(trans form)

£ }
l

O/\/-NH-—-'—-’
(11)
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Table V. Mechanical Properties of Crown-Poly-
amide Membranes

Tensile Elongation
pim odof Sensth MGt Ty
ilm _ (kg/cm?®) : . -

prere, wlfmae Sy Ty
at yield yield break
PC-6 1 580 585 22,700 3.6 135
2 650 608 23, 250 4.1 175
3 525 515 19,700 4.2 153
AQ20)? 2 470 510 22,000 3.3 180
3 535 488 19, 400 3.7 150
F&
polym“gr,, — 700 — 20,000 — 12
Aromat_ic
golyaml— — 640 — 22,600 — —
eC

* Polymeric alloy. The number in parenthesis de-
signates the weight per cent of PVP in the dry
alloy.

® Low molecular weight macrocyclic polyether-
polyamide. Values taken from ref. 11.

¢ Chemstrand aromatic polyamide used for reverse
osmosis. Values taken from ref. 12.

4 1=Membranes cast from HFP ;2=cast from
DMF+NaSCN and rinsed with water for 24 hrs;

3=cast as 2 and rinsed with 1 M NaSCN.

t}-&o] PC-6 filme] &JF ione] JHEEaES S, ©f
% Table Vo] B K@=t FHikAES film
rhell 4 9] alkali £BES] SEGEE 29 whet
7+o] NaSCN-& PC-6el] 85}7| 525 o] SCN-o]
Clre] ==& # 1/32 BA3teh, ion 42 o] 3
< Li*& Na‘¢] 1/10 EEe]Th

polyamide&®] &4 F crown {L&4-& o] Stell
%= Lehn%:32 benzo-crown-ether {{g¢] crown
amino etherE gz HAsIS & (13), (14),
{15)¢} 72 crown polymerE &35,

&% cation?] FEHPK

ZeiH A6 Al 53 19824 109

o] & crown polymer¥]

(12)

Table V]. The Solubility of Sodium and Lithium
Salts in PC-6 Membranes Equilibrated
with Aqueous Solutions

Membrane cast

mbrene cast
from Me §

from
. . DMF+NaSCN
Equilibrating T HFP (f,=0.19)
solution ‘(f.,,—O. if’) - P
mmgle/ mrngle/ mmgle/mmoi'e/
cc cc cc cc
NaCl, 0.1M 0.43 4.27

NaSCN, 0.02M  0.48 24.0
NaSCN, 0.1M  1.15 1L5 0.91 9.1
NaSCN, 0.5M  1.35 2.7
NaSCN, 1.OM  1,92* 1.92
LiSCN, 0.1IM  0.095 0.95  0.10 Lo

* A value of C,=1.97 is calculated for the 1:1
molar ratio between the absorbed salt and the ma-
crocyclic rings.

Table V[. Percentage of Extraction of Cations
by Crown Polymers (water-chloroform)

Polymers,, _m=]

[jem=1 Y
Cations 15Mn =35, 000 15Mn =15, 000 M #
Li+ 3 35 | 35
Na* 45 49 1 11
K+ 52 51 | 34
Rb+ 47 49 35
Cs* 7 7 12
Ca?+ 14 20 1
Mn ; number-average molecular weight
e
M# s N-CHs
MiFs o N \)
~AP
RE-& E—chloroform HHFe) A ISl

#Ete] FESIY (K5 F ¢ crown amino ethers}
Hst] 2 RE chg Table Vol 2.q1ch,
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{r—o 0
BN NE + CC—R—CCl ————e
(/ > ‘[ !
o o o) 0
— R=(CHe, <O
7\

L, o0
N/
(43)

crown polymer (15) (m=1)¢| sEBREL
Na*, K*, Rb*ell #ts}e] HEiBye| =,
—~d %
CHz—I\iJ IN-CHs
o \_P\)

dl A =z EE @A sk, 28 Cst, Catr

2}l =29, 43 Nat

CooH |

i VANV /N
2 ‘Q , Ci G G Cl
i .
O

- e
HOICH,} 0K J— — = ©
IR OT S, )
185 ~280°C O 0
;
N O

I
[+
(]

|
HOCC —A°

N=CHe=CH-THa~2—{ () 0
CH — Ok OH
(m=C, 1)
(15)
ol #HAAE BPRAES Kol = Table V[

HEES 5 T Bl #haho] o gkl

(2) Polyesterdy Crown Polymer
3, 4~dihydroxybenzoic acid¢} triethylene gly-
colej] 4 dibenzo-18-crown-~62] o] 7l 2 84] 41 %

o

@

S
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HBE TEn, diolsl EiEEAA (16)3 e
polyester® crown polymert2 &psled of.

4, BMftin® Crown Polymer

diaminodibenz crown ethers} tolylenediisocy-
anate(TDI), diphenylmethanediisocyanate(MDI),
hexamethylenediisocyanate (HMDI) % ¢] diisocy-
anatesl & KKEEAI 7] ™ & o232 Eiftine) &

o7y

\? O
2"/@\[
O
O

(I

shed crowniEg EgRrhe] 2E (173 2L po-
lyurea® Q¢ 4 ¢

diaminodibenz crown ether& o-dichlorobenz-
ened] #2iHA1A 100°Cell 4 phosgene-g- £ A 5}w
= B53A KIEste diisocyanates} = o) ¢]
crown diisocyanates} % {5 alcohol, T EEEE di-
amine% s}t HHfpshe] polymerst b, 4:3) o
=7 7ke] polypropyreneglycole} /i< % po-

0
@»NHZTOCN R—NCO —mee—

oR

@—N—C—N—R—; N—C

o H]E HI|
0 0

n

(17)

o
CCN_’/\Q O\/C\\ N 0-ROM
‘ o0 —mMmMm——
0 O/\\/
{
o/
r (\0/\
Soa- A Oy |
:a0) (T N-C—0-R-0——
) 0>~ H i
O

E2|H A 64 A53% 1982d 104
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lyurethane (18)2 %iB¢| polyurethanesl o] Davydova%:4 = dibenzo-18-crown-63} forma-
BHE 9 BWES Ag ks S U ldehydes}-& chloroform desl} A BELS MEis
sk} HfhnfEer Al A gelike] polymerg odgivh

5. B4 %E Crown Polymer

Blasius%:4% 442 dibenzo-18-crown-6 3 dibenzc-

o

A TEMEEESE Ze Aoz A

dibenzo-18-crown-629} chloral =% glutaric

24-crown-8% phenols}e] HFE T4, =i £ acide} & BF,E 4&#%3sl= CF; COOH dhal A Ftin
%o = HCOOHE itz she] formaldehydest EaEAA e (2003 2 polymers 5%
HimfaE A A =419 e = HEHE B4,

HEE 7 BEAMEEES 99

°] polymer= f 29 F9| jon zciﬁﬁiﬂﬁﬂc%
alkali £/&, alkali 4-4/& ion 3 ammonium ion
+ &—methanol =+ methanol o4 i
gt cationd] HaFEo|Y, Hi5dl ¢ SEEF
= ¥ aniond| @R B Hslel HEsh
18-crownZi-& 7= polymer(m=1)3¥ K+, Cs*d|
#isle], 24-crowngg Z= polymer(m=2)%:
Rb*, Cs*el] #fste] 7vhel REHS Ro] T {12
cationzl- o] 4rpfS WHEA Tt

LI o RS SN

o

19 722 FimflisR crown polymeri= A1
AReha, WERY KECH ZRTH) BiEE
01ymer¢l“i HERE, Mtk &
H 7l el X, ion FEEHE SEU HH
BZ%&;{:’A AgsEe ERMAT Bifgsdal

6. Acetal{tol| %8t Crown Polymer

crown polymer:= [J b3} 7o) vinyl 4, &

fae, Mnfae moFRECS Khs AR

- A0 Eol WS o, o Ao BEMEY K
L N 1 BTRS BEE st G5T HES okl
_LIQ\\/ \i/\’:/";{*C:Z? ©g]4s4= 4 _formylbenzo-15-crown-5, 4’ -
q \://\O o h]—‘ formylbenzo-18-crown-63}  polyvinylalcohols}
L L<VO\,\£) P ¢] acetal JXMEo] 4kste} crown polymerE =
Bz ug (21), 229 2o FRKE F ¢
n=1 or 2 oeh
( 1G ) o] polymers} PVAE & 3)e] castsle] filme-
bE ¢ den olH BEE ¥ BBEREE BE
o
o) 0.
‘Kﬁi \'6] CCi,CHO or.oxicc.mcoon
(L 5 0T BF,.CF.COOH
L_0

- ’/\O,/‘\\J
b
i //\/
L R
5 ‘“}L @?H
I O O R
L \/O\/I
=CCl,,CCOH
(20)
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A

OHC \(\/ CA/T\O/_I'—\J
\/L\ovx LuOH,NaOiH
)

{CHZ—CH—CHZ-CH

l l
o)

A7 e A ke 2E filme FEY 7 2
o} o] 5¢ EiFA= crown etherd] #&73 ca-
tione] REHLE 4 Astel il FHEIE ca
tion, aniong] HHELE FHHS Nernst-Plank
o R& Ao R st UYL F ol sl e,

THE @
crown polymers] #shed st ok, T W

geffil= crown ethers] [hsled ofF Hod, o
o o] HEY Wt v EEd Aoz A
Zdch, [E4F crown ethers} #iHs) W Bit
o Axz gohrsestizn s, 2 Fa kel
fz}oﬁ HHEEe e FIEE J2% = oE
& Bt E%J?" SFY EAsEe FEE
—°~H}E7ﬂ Fastd mEY :3%1%&—"— e HEETE
He A EE‘M | g A7 e #
EAEApe BEE T RS ﬂOID}. 415
crown polymere| {bE2e] FEfEell HIFFTTH

=aiH A 64 A 53 1982 104

N0

) jas]
o
J

N oA

10.

11

H,S0
+ PVA __._iL__,_

H20.MeOH

—C

{CH2—('7H—CH2-—|CH 0

0 0
N S
CH

™

-0 0

L)

0

o/
(n=4,m=2)

(22)
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