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29 aEEAZ XY ZHL dEH 2 (polymer-supported crown ether : Ps-CE)F 9}
S b o) ol APl disld A7 HESIATE Ps-CE Az A 713
A& o]F & hydroxymethyl crown ether (Ia 2 Ila) #AlolA] oligoethylene glycol
benzyl glycidyl ether 2R E 3GAE o] AT F UAX 1 HA) 58 F M4 %
olgdt) Ia @ Ila & 1~2 % cross-linked chloromethylated polystyreneo] I12}XEA}HA
243lE Ps-CE 58 28302 AHY # sUth ol & Ps-CER ¢ v3dd 4
e 2y guiuol X el AFdF Ko 3 F=o 93] 230 om 1 Z3 Ps-CE
o} HaYsge] FJEL Fol XNEH ZE FF =V = 1:1¥8FH =93
2o 717te B L olf1 Y3 olE9 K, @& JtunuE, AsEe YEHA, &9 #
xS 22 WS F4A #HIH g JEhden 1 g2 10°~2x10°M "8 9
ojtt. ¥ o5 FA3E FA FANA9 &y ¢ JdERZY ¥, AH R ASe
5°~45C €% WS Wol 9] van't Hoff plot2 ¥E FaHon og9 g 7z
-5~-10 Keal /mol 3} -2~-15eu o[t}

Abstract : Syntheses of polymer-supported crown ethers(Ps-CE) and their ion binding
abilities were studied. Hydroxymethyl crown ethers (Ia and Ila) as key intermediates
for the preparation of Ps-CE have been synthesized by applying three step process
from oligoethylene glycol and benzylglycidyl ether in the over-all yield of around 44 %.
Ps-CE were obtained effectively by grafting Ia andI1a to1-2 % cross-linked chloromethylated
polystyrene, The binding constants (K,) of thus obtained Ps-CE with alkali picrates in
ether-type solvents were determined by spectrophotometry. From the results, it was revealed
that 1:1 and near sandwich-type complex were the main feature in binding of picrate
salts to Ps-CE depending on cation diameter and crown cavity, and that K values varied
with variables such as cross-linking density, stoichiometry of complexation, solvent and
temperature, and indicated the values of 10°~2x10°M:! Enthalpy and entropy changies,
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AH and AS in these complexation process were also obtained from van’t Hoff plots
of K, within 5~45C temperature range, and indicated their values to be -5~-10
Kcal /mol and -2~-15 eu. respectively.

M = .
II,& cross-linked chloromethylated polystyrene

o] aelizeA}H AL 15-crown-59 18-crown-6
g3t network polymer$l Ps-CERE d:&=
W Hutel #al) HES Y ok, dolA Ps-
CERE Mol ZuarMe ZHr9 4% oL
el AEEE H718l7] Y8t THF 2 dioxane
el X e} Ps-CEoll th3k sodium % potassium
picrate?] Z 34+ (binding constant:K,)E &
F Frewd o3ted =Astn, swelling FE9}
gAze] #A, crown unite| cavity =79} o]

%9 crown ether (CE)R+ I &4 who]
ek e @ wkdof g}ahukg-o Al 4fo]F Zul (phase
transfer catalyst : PTC)!2 A5 74, 22 o
&el FHske A HAA ligandz AH8d
o dutxoz 1 3 o] oy o U3
AbEO R O AdE Tt nEF ’f:li 2 4]
# &4 14 B 842 polymer supported crown
ether (Ps-CE)>™ 8= ule3 wad o7} Ha

24 g AR 4% Aol SRR N g jeua wsan Agesd mAs o
olsiol shatrg BPlMel wg zuel WE oo o0 o o g s w2y

3}8t# ot &= oniumA PTCHE Hrl 9%
8 S5t Ly Uk

@‘ ETYA WgolMel A olF FHujolg - Al
A7 B2 sl B4 o) LR HBFPE

] A 1}%910 liquid membrane oA <z F&

o = _Q_E =& A 11~13 o q

* Eudk clewe oledd, 718 UHLH Sodium hydride(NaH : 55~60 % dispersion
x1slA o] & 2opFo 4

AX A =S STMA A HEEE in oil) ¢} palladium on activated charcoal (Pd-

oo = i 14\:: =
S FEES STMVIE AT A AR 5o/ w10 %Pd) @ 1.2-bis- (2-chloroethoxy)-
o g8w Aol Ao} AT Aol HE FAE

ethane - Fluka AG A & & AH4-31% 2.7, Merrifield’s
Zra] () Q. S- Q) . .
M 7L Sl WA e A stk ol peptide resin (chloromethylated styrene / divinyl
5 FHole Tt gRSe FaE YoM

Mg BHo] SHsolof & gloltt,

42 AEE sl

oo

Alek % 2171

PH

benzene copolymer : 1 %, 2 % cross-linked, 200
~400 mesh, approx. 1 meq. Cl/g) 2 pentaethylene
glycol 5& Aldrich Chemical A %-& A3} 1L

o(‘O’\()/CHZOR (j)(\O,\O/CHZOR tetraethylene glycol(GR), benzyl alcohol (GR),
&O\_JOJ [O\/O\/'O] methylene chloride (EP) 2 chlorotrimethylsilane
(EP)2 z}yz} Merk A}9] A #-& AH8-33 o Benzyl

I. R=H M., R=H bromide (GC 99 %), borontrifluoride ethyl ether
. R=CH,Ph .. R=CH,Ph complex (BF346.5~49 %)% Tokyo Kasei Kogyo

A EFE AF83819 1, picric acid (EP) 2 potassium

B oAM= Ps-CEF A ZoA 7B a4 lump(EP)+= Kanto Chemical A}2] AE L Al&
S o)== FA A vl A JHE 3t 2w, p-toluenesulfonyl chloride (EP), p-
Liwp 2 IL,_pol 71E g4 s ols I, 2 toluenesulfonic acid(EP) % 1,1,1,3,3,3 -hexamethyl
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uRz 242 AXg Ak JH=

disilazane (GR)-& ChameleonA} #| &2, LiAlH,4
¢} n-hexane (EP)= Wako Pure Chemical A
#-&, HCIO4(70 %)x= Kokusan Chemical?] GR
S, epichlorohydrin® Hayashi Pure Chemical 2]
EPE 7tz AMg&h

A A oA AlR-3F THF &= Junsei Chemical
o B3 Aokg d2 71FH0IA LiAlH,Z 32
o 2 SR A AMEstA T, FAA 44
2 AFRE No7bee AlFe ¢E 99%0 7S 8
A 8- (sodium hydrosulfite (16 g), NaOH(15 g),
sodium anthraquinone-2-sulfonate (0.8 g) 2 H,0
(100ml) &-<8) 7} thA] conc, HyS0, 2 4 CaCly
#A AEZA 2& EAAA SH Os-free, dry 3t
Aefel RAE AMEEAIL, HEF FasM AR
g FA7rAE AE9 999 %o RE dWxA #
& SHAA A TH

e §7] 2 R AGELS NG dF £
-2, BoAlE AAH s AT
Z7H 2 33 A2 9] E21E 918 IR-spectrum
& Nicolet 5-MX FT-IR spectrophotometer& A}-&
}o] neat ¥ T KB.-tablet o2 ZAH3AN
, NMR-spectrum® Varian T-60AE& A}&-3}
of TMSES W¥71&8a2 33 CDCl §4°
2 239 en, 2d&E(np) &3 Shimadzu
Abbe RefractometerS A8}tk

Ps-CEo)| thsl alkali picrate2] A &34
o &= Shimadzu UV-200 spectrophotometer& A}
8393 0.1, o] wj2o] &% = Haake A81 Temperature
Controller2 AF&-3le] 2 2%9 +01TC ® 4
el z2dega, $A4 08 ZAA L AF
sl Ae] HRAEFE Sargent-Welche] Rotary
0Oil & 0il Diffusion, High Vacuum Pump System
(Model 1392)Z Al&3}lo] Kugelrohr Apparatus
(Aldrich)ll °jsf &7/ stch
7|5 Crown EtherFe| &4
Benzylglycidyl Ether (BGE)

Mechanical ¥8t7), SFY 7] L A3 2oy
712 A& 47 flaskoll benzyl alcohol(162g,

i
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H

i
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K
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F(1) S oleddA

15mol)9} Fui2A 5% BF; - Et,0(27.2ml, 0.015
mol)E& YW1 wwkEte] 80Tl A epichlorohydrin
(139g, 1.5mol)& 2AZl ZA sl & F 2
2 2xolA 17AT B wNks A& stdth
g EEE 5CE ¥z 71 50 % NaOH
24 150ml & 15AIZ] HA 713 & 2o &
ZolA 2A1ZVESE wNtg A& Oy, BS ¥
o] F Fo2 Hi ANFE FE&9EFE CHCLE
FZ31 o8 H71F 7 Fsld NaSO=2 Ax
Al7]13L Vigreux columng AM§-3ted ¥ FE
ZH314 172 g (70 %) 4] =2 & BGE (bp.82~86C
(0.65 torr), n®=15179 ; &X' bp.257C, nf=
1.5175)& |t
3-Benzyloxy- 1,2-Propanediol

ol 4L BGE 164g (1mol)& flaskel] ¥
I 80CcE FAskAA 70 % HCIO4 0.85ml(0.01
mol) & F3HE 900ml(50mol) ] £& kel
of of 2417kl AX Hatstd rhata, 2 L%
oA 8A17E B wNrE AlKEdd d2oz
Wl E 5 % NaC0Oz 8oz 2371
evaporatorZ Al-&3le] -8 $74 3] A ASlaL Vigreux
column® AMgated B WgEFated 1558 (85
%)°]l X% (bp 150~157C(09 torr), n¥=
15314 : ¥ 3 215 b.p142~145°C(0.6torr) ,n§=1.5314)
< 4Urh
Tetraethylene Glycol Ditosyla'(e'G

¥ 200mlol NaOH 42g& £aiAlzl &3}
THF 200mlo} 58.27 g(0.3mol) 9] tetraethylene
glycol-& &3A|17) &H-& 37 flasko] Yo 0T
o A &7}3lar, & 7)o p-toluenesulfonyl chloride
(12588, 0.66mol)e] THF(300ml) &g mut
atoll 0C~5CE2 FASHA 4A1F ol A3}
sty statach Hel v FlE 2 24
2A7F ALT F, ol8 0TR Y4E
10 % HCl 489 220mlo] F9l8tdch & 5
o2 & 513’1°“% f71%E E93ta B3
benzene 0.2 F&H3le olF %7]%—34- 33 &
E-5% NaHCOyi—»] TAR

rotary

A g



AAF - FRE -Hes - F5d

% rotary evaporator2 F&3 £ul& A A3to
GHAY {FIE 1294g8 LUk silica gelE
F XA 23 column chromatographyol] ¢]&}s
dichloromethane2. 2 &&AAH AAs A= A
%3} ditosylate 1234 g(82 %)E AUt}
2-Benzyloxymethyl- 15-Crown-5(2-BM-sCs ) "/
Wiz ugtr), 87347 Nooks 4%
% 2 A3} funnel® AX]3+ 37 flask o] NaH
(9.6 g, 0.22mol)Z n-hexane® & M o{(3Xx 100 ml)
Yo oj7)e] 400mle] THF(Rz 718 24
LIAIH 2 He ¥ F/H3td ZAS )& v
A wukste de A7) 7)o fJelA 2
3-benzyloxy-1, 2-propanediol(18.2g, 0.1 mol)

4z} THF 100mlo] €3 A7) RA& sl

ghaloll 8§ Al7|EA =¥ £5 2 45 AJ7h

A= A3 sto 7k

s gaF Tuk stol 24213 BHE AE Al
2% YAHY ARA(NaOTs)E o333 rotary
evaporator2 &u| THF £ &2 A|Astn &2
% (Kugelrohr x])3to 11.9g(35%)2] =3 &
(bp.155~167C {0.015 torr) ; &8 21718 164~166C
(0.02torr), 150°C(0.02torr) :NMR 3.70 ppm (brs,
21H), 4.58ppm(S, 2H), 7.23ppm (S, 5H))-& <4
At
2-Hydroxymethyl- 15-Crown-5(2-HM-5Cs)

Okahara 59| 47 Y Z& 423 23l
3t} =, dioxane 20mlol] A L& 2-BM-
15C5(3.4 8, 0.0l mol)& &3 A wg7ld ¥
Pd-carbon(5%, 0.11g)3} p-toluenesulfonic acid
(0.052g) % ¥& & tA] dioxane 20mlE #
bty W1 50Col A 5A1ZHESH mkalH A Hy
7128 =PAZA g EEES 4o W
W 13 o33 2 10 % Na,COz Sdo 2
3 o thA] Asta Sl E FRAINE
Kugelrohr Fx]ol]l ol Z#/3t] 243g(97 %)<l
2HE (bp.118C(0.02 torr) ; NMR 3.25 ppm(S,
1H), 3.67 ppm(brs, 21H))& ¢t

o
} tetraethylene glycol ditosylate (50.2 g, 0.1 mol)
o
l
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Pentaethylene Glycol (PEG)%

KOH(48 g, 0.86 mol) 2] ethylene glycol 200 ml
BAG wHlEhA A 115CE 7FEEHE A 1,2-bis(2-
chloroethoxy)-ethane(84 g, 0.43mol)& A3} 3}
o 713tn BF 2xolA 24A12 whE A7)
HYFE A#g F IA QHES acetoneo 2 A
31 (2x50ml) 7}+tstel acetene®} 1] #H-S- ethylene
glycol & 3438l #AML Vigreux column A&
stol] ¥ 2F /3 51.3g(50 %)) S
¥ EXE (bp.174~176C (0.45 torr), np®=1.46168
; 2@ %02 173~1747C(06 torr), 184°C(2 torr),
nf=1.4617)& AUt
Benzyloxymethyl - Hexaethylene Glycol(BM-HEG)

Okahara £1¥¢] 2@ oligoethylene glycol #|
ol 3} penta @ hexaethylene glycol (PEG
3 HEG)?] benzyloxymethyl =415 A 3}
goun 1 thEFQ o2x BM-HEGE the#
Zo oz {4 3%tk dioxane 10mls}t
potassium lump(1.96 g, 0.05mol)E ¥rL-7]o] 4
I @ yksle]] 50%C ol A1 pentaethylene glycol (PEG)
(238¢g, 0.1 mol)—°— ‘*E] A AR}

o] 75 < 83 3tHA ‘ulé?-‘%'-% =) )
Ha AA *8“31'9— Az g2 gMo= o
a&ZdFo] &3] BE F Yol &
glycidyl ether(8.2g, 0.05mol)& Y3t 12417t &
o wwtate] FFAA LS Hd5 A7 AL
o2 g gf g EFES T I 44ml
2 F3A 3 Ansle Add AFAKCHE
AAsHAE 7stoll £obE F AT 2, 79
PEGE #F&A7 o8 HAo) =& 49 {8
< Kugelrohr #xo 9ls] F#H3td 14g(70 %)
9] £ Z (bp.195~208C(0.025~0.03 torr) )&
Atk
2-Benzyloxymethyl - 18-Crown-6 (2-BM,5Cq)

Dioxane 175ml9} vlAldt KOH ®U(7.82g,
0.139mol) o] R X AL BM-HEG
(14 g, 0.0348 mol) ¥} p-toluenesulfonyl chloride
(6.6 g, 0.0348mol)-& dioxane 100 mlo] &-3jA)71

benzyl
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adA A2 2HE " el 2H(])

|18 65C(0il bath 2X)oA] gA]zte] AHA
Hatata, 22 2molA M4AIZESH AL aw
AlA W& FEAIFIA, deoz- st A
HE(KOTs) g 7lstil CHChe ¥ A3 st
Rt B E F2A7 & g2 FAE-S Kugelrohr
X2 Sl 8.828(66%) 2 =2 E(bp.173~
180°C (0.015torr) : # 8 %' bp.190~195T (0.03
torr)] & AAUch

2-Hydroxymethyi - 18-Crown-6(2-HM—5C¢)

Pd-C ZFujjoll o3 Atstolse] catalytic
hydrogenolysis& o} F7}x] WS Qs
Hn HEslgh
a) Absolute ethyl alcohol 80ml ¢} o] &
2-BM-13Cq(2.15g, 5.6mmol) %} 10% Pd-C 80mg
& WE7lel Par HA2(25T)d A HprtAE 48
AlZE mgtate] =QAATE A% fujE =Zw
8t3 Kugelrohr Zx]ol o8] =&t (bp.118C
(0.015torr) )1.12g(80 %) ©} 2-HM-14CeS AT,
b) Dioxane 20 mloll 2-BM-4C(9.97 g, 0.026 mol)
£ ¥tg7)d ¥m Pd-C(10 % Pd, 300 mg) ¢} p-
toluene-sulfonic acid (200 mg) & ¥-& t}-2 dioxane
20mlE F7}3 obg, 50CAA 6417 B wut
&l Hp7b28 =AY, wteEdte s deo
B 3AIos sy s FHANF, =
8t 7.27 g(95 %) 9] 5 2 (bp.135C (0.03torr),
Kugelrohr : NMR 322ppm(S, 1H), 3.68 ppm
(brs, 25H) )& AUt}

Polymer Supported Crown Ether(Ps-CE)329| &tAd
HM-CE&} Chloromethylated Cross-Linked Poly-
styrene (CMPS)2| Graft

Hydroxyl 71& AU 71%4 crown etherd
£ 34 polystyreneol] graftA]# == &}= Ps-
CE#& Azstede 27k gyt Be) og
A dort B Aol A GEA Ay
23 gt}
2-Hydroxymethyi-15-Crown-52| Grafting

Aol Al g3 2-hydroxymethyl-15-crown-5
(3238, 12.9mmol)& THF(LiAlH,2 a3 3

Z2|H Al2¥ A1z 19884 29

A ol e A A

A F) 100mio] 830 A#A 37 flaske] ¥y o}
Al NaH(0.9g, 20.5mmol)S n-hexane® & |3
(3%x50ml)3ld THF 100mle} o] F713ty
Wi AAVFEF 25T 1AL wRkst & of 7)o
1 % cross-linked CMPS 5g& F7}8lL 24717
Aa71isodA FRrAAHSG e EFES AL
o7 Wi 25mle] e&g 7hsle] o3
t}& THF(5%50ml), THF-H,0(1 : 1,3%50 ml),
H,0(2x100ml) 2 THF (100ml)2A £33
o2 M g AxT) o3 ket dx(75T
/100 torro) A 50A] 2, 70°C / 1 terroll A 8A1 7 A
ZIAN A 546 g2 1P15CsE LAt

Hhe-go] En), wkexd, A8 AAHE A9
2o wyog §AsY 15-crown-5 I 2 %
cross-linked network polymer?l ,PisCsE $14]
8led 18-crown-6 ¥ 1 % 2 2 % cross-linked
network polymer (Pj3Cs 2 ,P13CeS 2 22t 3
3tk
Ps-CE §2| 0o|2 d# &5 (K,) &3
a) Alkali Picrate2| X|=?*

Picric acid 8% alkali carbonate (Na,CO5
2 KyCO)F &Aooz wgtale 7h-2 SHA A
A3 F3AZ thE ¥t crude picrates
e, olg A#AF o sodium picrate Y
ASole B3 e 1:3 EFEE 2H A
AA 39 21, potassium picrate 43 ZHEFE
AAA 3 AFo A T Y BFER(0T,
200 mmHg) & & ol B @3l A&t
b) Binding Constante| ZX

THF %+ dioxane ¢l alkali picrate(sodium
2 potassium picrate) &M vlg] WEA)F &
Z9] Ps-CE (2~6mg)& wg7lo] Y1 258
tolcolz PN GF PP =9 =
742 mukatHe}, ol HEPo| sl Ea
g AI7EE fofo] oE3hy] YntFR o g 20~458
Ax 285, &4 39 Ps-CE9} 2 ¢35 bound
picrate®} A3 431 FolgE free picrater}t
By =gatd AL FAFE AFo] free
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HAF - JBE - HL2s - Fed

picrate®] F#%E UV-spectrophotometer® =
A3 g T F{AsIACh o] F$ THF W
o] X1 Na-picrate®} K-picrate®] A= ZHzt
351 nm(&may=16,500) % 357 nm(&may=16,800)
dol A AomP gioxanewol = 2}z
347 nm (&0, =14,400) = 349 nm(&y,,=14,600)
dol LA AT’ A picrate §AL WS
712 ¥ Ed F A9 A3 picrate stock £A
.82 A picrate 99 FEE FIHAA BE
vlt} free picrate®] FE & 33ty

Yura o2 A3 picrated FEE 107°~10"
M W¥9loly Ps-CEZ} ¥hg-7] HWo] HatHe
RE HAZoz Fol7] 8 ¥37E 1,113,
3,3 -hexamethyldisilazane ¥} chlorotrimethylsilane
9] zZt 1 % n-hexane §H0 2 g sld A}&3}
sAth

g2 3 g

Zlsy 7 ¥ HBSMHE

2-Hydroxymethyl Crown Ether(2-HM-CE) &%
Benzyl alcohol®} epichlorohydring Lewis4tS!

BFj3-etherate &z)3lo] w1-3-A17] SFo] 73 &

7t8] Z-82 2 benzylglycidyl ether(BGE)E 70

%0 B FEEE ¥L€ & UYoH, ol2NH

% 7k Azg ¥ =k 2-HM-CERE

Scheme 1

PhCH,0OH + CH,-CH-CH;-Cl
Ny

0

—NaOH__ pyCH,-0-CH,-CH-CH,
NS

BGE

CH,-0-CH.Ph

NaH, THF

A st et BGEZXE 3-benzyloxy-1,2-propa-
nediol & A3 & 7] oligoethylene glycol ditosylate
£ #A8A)#A 2-benzyloxymethyl-CE (2-BM-CE)
g FE83 o8 HE 4318l 72 2(Scheme
1, over-all yield 2F 29%)¢} BGEZ %E BM-
OEGE AA o|& intramolecular cyclizationo]]
2s 2-BM-CEE 5312 4= o2 1€ 2-HM-
CERE 343le A =(Scheme 2, over-all yield
oF 44 %)oNA el ol F5E WA
E w %z}2] Scheme 29 Wio] FalEgs ¢

F ok
o] AL 74l BM-OEGx F71A] o] dA7}
AAHY g DA BAN ungst whgolA
£ 2-BM-CEx& 4% Ades ¢ & %

Scheme 19] #5&0°| & & o] f+= 3-ben-
zyloxy- 1,2-propanediol2 & 2-BM-CE A4
FZANA FEFo| AAHEA Rolx7] "W Yol
rusicl, AEZAAQ Pd-CEujd] o3 HF +
23t Ao B vpedgo] 2Ev]Z p-tolue-
nesulfonic acidE AFE-3lH WA 7tE @EH 1
FEEL AA oS & F Uk
Ps-CE &

FAE 7154 A4 F7A <Y hydroxymethyl
crown ether(HM-CE)&#& NaH=Z A3t 1

sodium alkoxide& -SE3}3 1~2 % cross-linked

BF; -EL;O
[PhCHz—O—CH,—(l?H-(l:H,]
OH Cl

4

PhCH,—O-CH,-CIH-CIHg
OH OH

CH,-OH

TsO (CH,CH.0) T,

2-BM-15C5

68

(O% 0
H,, Pd/C \
OPO 3 / OB-IO 3

2-Hydroxymethyl- 15-crown-5
(2-HM-15C5)
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LA AR AAE 238 A 2F7(1) F4F o) gA

chloromethylated polystyrene (CMPS;1m eq.
cl/g)st THFWANAM A7 Faboll g 2442 &
FAA graft A7 o9, olg) CMPS o] g43%
#F 13 s HM-CEE 258~33%22 3}
shA] AbE-3tal graft 98 7o)l HM-CE
3 gen o 90 % BFe FEEFZ 2
&= Ps-CERE 4 & + Uik
o] Yol A At 15-crown-5(15C5) 9 18-crown-
6(15C6) & A =1 % 2 2 % cross-linked network
polymer?] 4% 9] Ps-CE(Scheme 3)E #A1st4
=3

SUHL 2ZE MM29 IR L NMR

7
FEAZ ARAE crown ether F2 FAdolA

e

2ot o2

FHA 2 #s 9% IR ¥ NMR-spectrum$
Fig.1~29) el dch
2-benzyloxymethyl-15-crown-5 %2 - Fig.1A 9]
IR-spectrum®] 4 1,100 cm ‘%320 %3 C-0-C
o) NEAEFH 2900em™ BT vepeo) 7
peakZ 2<ld 4 913 Fig249 NMR-spectrum
ol A} 37 ppm X-2¢) singlet-multiplet & Rol=
2171 He9} 4.58 ppmol singlet®] 2H® 7.23 ppm
o singlet®] SHE #<91& 4 ith
2-hydroxymethyl-15-crown-52] 79 IR-spec-
trum (Fig.1B)ol 4 3,300~3400cm™ 29 %
g peaki= voHol, X 1,100cm! 2o Eye
& o

peak C-0-C9] 4l& 7% 7i¢ldctn 314

]

Scheme 2
CH,-0-CH,Ph  CH,OCH,Ph
1d0oMon : ’ <
PhCH,-0-CHCH-CH, HoCIIon + wd(W)d o
AN 0/ X, in dioxane n
BGE ) BM-0EG
CH,OCH,Ph CH,OH
. 0 2
I 1% e H,, Pd/C ('0
KOH (n—14) OPO - OPO
NaOH (n=3) n n
2~-BM-CE 2-Hydroxymethyl crown ether
n=3, 15-crown-5; 2-HM-15C5
n=4, 18-crown-6 ; 2-HM~18C6
Scheme 3
CH,OH
0 NaH, in THF
(O-cHr-al + (0‘ A~ — CHz O-CH,
Y /n

Chloromethylated 0
polystyrene o) %
(1%, 2% cross-linked) 64 n

(lP\S CS)
2% cross-linked
(P\sCs)

(lPllCU)
2% cross-linked
(:P1sCy)

n=3 [1% cross-linked n—4 [1% cross-linked

Z2|H A28 A1 1988 2¢
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AN - B3R - FL28 -

Transmittance %

4600 3800 3000 2200 1800 1400 1000 800 600 400
Wavenumber (cm~')

Fig. 1. IR-spectra of crown ethers,
A ; 2-benzyloxymethyl-15-crown-5
B ; 2-hydroxymethyl-15-crown-5
C ; 2-hydroxymethyl-18-crown-6

{ A
B
J c
80 70 60 50 40 30 20 10
PPM

Fig. 2. NMR-spectra of crown ethers.
A ; 2-benzyloxymethyl-15-crown-5
B : 2-hydroxymethyl-15-crown-5
C : 2-hydroxymethyl-18-crown-6
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Fig. 4. IR-spectra of Ps-CE(KBr-tablet).
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Fig. 5. Uptake of potassium picrate in nonswollen
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Fig. 6. Binding of alkali picrate to Ps-CE in THF at 25C (M : K" ®:Na")
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Fig. 8. Binding of alkali picrate to Ps-CE in dioxane

(d:15¢, ©:25C W :35C @:45T).

(1) Na-picrate to {P1sCs  (3) K-picrate to P15Cq

(2) Na-picrate to oP15Cs  (4) K-picrate to ,P;5Cs

Table 1. Binding Constants, K, of Sodium Picrate Table 2. Binding Constants, K, of Potassium Picrate
to 1P15C5 and ,P;Cs in Ether-Type Solvents to 1P5Cs and P15Cs in Ether-Type Solvents
Kpx107, M Kyx10~, M
PG 2P15Cs 1P15Cs 2P15Cs
Temp(C) THF Dioxane THF  Dioxane Temp(C) THF  Dioxane THF  Dioxane
5 5.97 5 21.49

15 471 16.81 14.08 15 18.82 33.83 30.95
25 3.93 9.03 2.09 7.81 25 14.88 25.10 11.79 19.89
35 2.14 6.05 5.27 35 8.30 15.39 13.93
45 3.18 3.53 45 11.81 9.26

74 Polymer(Korea) Vol. 12, No. 1, February 1988



aEA A2 AAE 2L NHZF(]) FE3H o124

20
1 2
15 / -
[ J
‘ ® / / /
= 10p Jd & - ° /
[
./- o u/ ./O /U
/ 'o/ -~ O’ y o
S om/ ,O ) olo/
L D'n g /n/u
% o n.
0 L1 A1 1 1 i 1 1 1 1 1
0 3 6 9 12 15 0 3 6 9 12 15

107'/A

107Y/A

Fig. 9. Binding of alkali picrate to Ps-CE in dioxane
(O:15C O:25C WM:35C @ :45TC).
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Fig. 10. Binding of potassium picrate to ;P13Cs
(.) and to zpmcg(.) in dioxane
at 25C.

Table 3. Binding Constants, K;, of Sodium Picrate
to 1PISCB and Zplsce in Ether-Type Solvents

Kpx10°, M’
1P15Cq 2P18Cs

Temp() THF Dioxane THF Dioxane
5 6.74 -

15 4.87 18.94 17.42

25 3.88 1057 3.54 12.19

35 1.99 7.84 8.34

45 5.43 5.10

Za| A28 13 1988 2¥

Table 4. Binding Constants, Ky, of Potassium Picrate
to 1P15Cq and ,P13Cg in Ether-Type Solvents

Kpx10°, M
PG 2P18Cs
Temp(TC) THF Dioxane THF Dioxane

5 69.06
15 43.50
25 23.82 121.36 13.30 100.06
35 19.30
45

Table 5. Enthalpy and Entropy Changies of Sodium
Picrate Complexing to Pg-CE in Ether-

Type Solvents
Network -AH, Kcal / mol -AS, euat 25T
Polymer THF Dioxane THF  Dioxane
1P1sCs 5.50 9.86 1.99 1498
2P15Cs 8.29 10.01
1P15Cs 6.57 7.39 5.61 6.39
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Fig. 11. Temperature dependence of the binding constants of alkali picrate to Ps-CE in THF
(M :Nat, @ :K"%). (1)PisCs (2),P1sCs

76

InK p

1 2
1 -
o -
/ L
° | _—
E 0 / / L
¥ /. [ ] ./ ./
= /. l/ ./ /
9l - [ ]
-/ '/
/ ./
sk -
1 1 1 1 L L 1 ' 1 1
3.1 32 33 3.4 35 3.1 3.2 33 3.4 3.5
10°/7 10°/T

Fig. 12. Temperature dependence of the binding constants of alkali picrate to Ps-CE in dioxane
(M :Na*, @ :K™). (1) PisCs  (2)2PysCs

P Fig. 13. Temperature dependence of the binding
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9L ] . 3
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