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(57) Abstract: The present invention relates to an aromatic compound having a structure having one alkoxy group on each of the
phenyl groups of a tetraphenylbenzene structure, to a polymer, copolymer and block copolymer having within the molecular struc-
ture thereot an aromatic ring having a total of 4 hydroxyl groups that uses the aromatic compound, and also to a polymer electrolyte
membrane which is highly thermally stable at high temperature obtained by producing a film comprising the polymer, copolymer or
block copolymer and by making the film carry a high content of ionic electrolyte, and to a rechargeable battery and super-capacitor
using the polymer electrolyte membrane.
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o] 1] =(1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
BMIM-TFSD), 1-¢l &-3-v| & o| vt} F v e

A 7)) o] E(1-ethyl-3-methylimidazolium methyl sulfate; EMIM-SO,),

1-F-e 3 o|uthEF g EglEF 9 2 B 7 o] E(1-butyl-3-methylimidazolium
tetrafluoroborate; BMIM-BF,), ] of| & W €l (2-v| & A o] €)Y 2.

H E g} 5 Q 2 H 9| o] E(diethylmethyl(2-methoxyethyl)ammonium
tetrafluoroborate; DMIM-BF,), U] ol € W] & (2-H| F-A] o &) X F

H| 2~ E 8] & F . 2 W' ¥ ) o] v] =)(diethylmethyl(2-methoxyethyl)ammonium
bis(trifluoromethylsulfonyl) imide); DMIM-TFSD)G-©] )3l 14H3, el B3 &
7] A A 24 o' gl 7} 1. Y| o] E (ethylene carbonate; EC), 3= 2 & &l

7} 1.4] o] E(propylene carbonate; PC)6- . & o] F] 2] = Tl A A ey of = 3L}
EE E ol EEEEAET U

g o] o Sl whE o) A A 9 Z 318 %5 1 7] (supercapacitor):= 517
spota] 2 EEi= 3ok 30 A= SFA T R0l AR A vl

4709 sle| E5A ALV & 7HA = SR AR Al2H = 53 oA A=

n

<514 3>
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[183]

[184]

[185]
[186]

[187]

[188]
[189]

[190]
[191]

RO OR,

O O Lo—Rs—Lo1—1Ry—La—Rs—La

g71 gpsha] 2 Wi g 8h2] 30 A, R A A, wE Y], ol e ] =
-FE7 R o] Foy X = R AElE o= sl}olal Ly, Ly, Ly AA7| 2
W= A 0, S, SO, NH, COOE o] FojXi= 7o 21 L4 o g Ae ¥
o] == s}r}o] M, Ry, Ry, Ry, Re= W 12, 2] 8F H= v 2] 814 C1-C109] &2 7],
A 2k HE1= 8] 2] gk C2-C109] O‘?ﬂéﬂ 1 = 02 3HE C6-C209] ofH &l V]
L= olE T & oldE T35k 27k AV R o] Foy A= T LR
SygAo® ey o] = shtol i, nd mS ZH7; RE w9 o] St o)t)

nek 21| 7] 88h2 3 5 R 0] AL AR H-AF 2 W o] 471 2
sto| =EAIH D7 & THA = S A 9] sto| =EAIV] S 36k vHEd9]
H) &2 n/(n+m)< 0.5 WA 1]t}

U S vhgh 2 ah A 7] gkshA] 2 3= 3F5hA 39] Li-Ry-Ly, L-Rs-Ls, Ry-Li-Rs-Ls
2 o] Fo Az T2z ofd A B 2, oA o E 2 £ FE T F of =
sl A=

¥y o) ol Zlol] whg o) 441 4] o} % 318 % 417] (supercapaciton) = 3514
4% R0) 2Rl BAbT 2 ol 4709 Bhol =S AT sl W 7] & b
BEFERAR AEE S o) &4 WA PR TAEE A e
EATS
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[193]

[194]
[195]

[196]
[197]

[198]
[199]

[200]

R

%PEE H] ‘1§P = C6- czoA o}
AA7IE o] Foj A= F ORI £
HEE o9l o] 3% o], E

T
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L3 Le o272 0,8, SO,, NH, COO=

EE2 A4

L N B S

(@)
S x3

o A o epelb, R R R
7], A i ) A F

Jl7] Ei= olE T & ol

2 2

H C2-C109] &AL,

o 7 ety o] d}olal, ni me
7|2 BTG vparE g}?ﬂ‘j o]u}
Z= ol of g =

48] LiRAL & o] 0] 43 7

. Ry-Ly-Ri-L, = o] Fo] A 3= S%S

2}

o o

ok N
o 1>,

[e]
T

9]

5
=
=

obRl ol ] 2 % F 72 5 o] = Fhrbel 1
Ze) (ol ol 2), Fej(olH ol B 2 &F) F o] = shfoluh,
gl o SR e 4v] Bel Bk 187 5
TEAER o] FoIx] ol A B = o) = Fhbe] B4
shite R E fefEi2rte] AR AS T,
<ate}2] 5>
F F F F F F F
o}
o— s 1
Il
o}
F F F F F F F
F F F F

F F F F

F F F F
F F F F

1-

Hlgk A 5} A B g

Zk =

<3}814 6>

—=n=0

[w]

sh= 27kl
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[201]

OCH; F
[202]
[203]  wFEHHSHA & g o] A Sl ke F A o] A A= 8] 354 99
TZE zb=1) 8] ek 99] S8HA) o] A G-A = ek 69 wEEA 9
3Fo] = 2 F +=(hydroquinone) 2] §+-&-& &3} Al =¥ T},
[204]
[205]

[206]
[207] H}ﬂﬁ 5HA B vt

ABA 7} Sl 25 A ers) ol 419
Slo)| EEA] 7] & 7HA) = &3 .

S
[208] <3}3H2 10>

~
i
ral
riot
i
S,
o
i
n:

5t
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[209]

[211]

[212]
[213]

[214]

= 1o
%%ﬂ%ﬂ%ﬂﬂXMﬁﬁf%%ﬂOﬁﬁrwﬁﬂ%%ﬂlﬁﬂ+&ﬂ%
FHAE Eehehs 22T ol e AH AL ERlel AB o Az &
Q) q_

A .

DHEAWMW%@ﬂﬂ%lﬂB3ﬂBﬂ14§H
H E g} & F 2 2 2.7 o] E(1-ethyl-3-methylimidazolium tetrafluoroborate; EMIM-BF
D, 1eld3-mEontE g v EYEF2vddEd)

o] 1] = (1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
EMIM-TESI), 1- &-3-H] & o] | T} 25

H| E g} A] o} = H. 9| 0] E(1-ethyl-3-methylimidazolium tetracyanoborate;
EMIM-TCB), 1-'+€-3-w&o|n|thEF B (EdEF e a2vedd ¥y d)

o] 1] = (1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
BMIM-TESD), 1-¢l &-3-w g o] n| T} F w g
d ] ©] E(1-ethyl-3-methylimidazolium methyl sulfate; EMIM-SO,),

1-F-e 3 o|uthEF g EglEF 9 2 B 7 o] E(1-butyl-3-methylimidazolium
tetrafluoroborate; BMIM-BF,), ] of| & W €l (2-v| & A o] €)Y 2.
H E g} 5 Q 2 H 9| o] E(diethylmethyl(2-methoxyethyl)ammonium
tetrafluoroborate; DMIM-BF,), U] ol &€ W] & (2-H| F-A] o &) X F
H| A~ (E g EF 29 e A ¥ 4) o] 1] = )(diethylmethyl(2-methoxyethyl)Jammonium
bis(trifluoromethylsulfonyl) imide); DMIM-TFSD)G-©] )3l 14H3, el B3 &
7] A A 24 o' gl 7} 1. Y| o] E (ethylene carbonate; EC), 3= 2 & &l
7} 1.4] o] E(propylene carbonate; PC)6- . & o] F] 2] = Tl A A ey of = 3L}
i olgel ERES Agate] A2E 4 9

s e] o Zule] W o) b A= 4] 5814 109 FEE ThA
FEAE ol otol Az A e Tt
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[215] el A S WE 2087 F37]= 7] B84 109] FE2E A=
FHAE o] &alo] AlxH = Al d g 23}
[216]
2171 E%uEAs) el Q S W F5AE ] sheky 0] P
gri=th 5171 5814 119 S A 51914 62 A o)
44-t1E 22 Yo dEE 24,4910 55 (biphenol) o] REE-& F38ho] AlzH T},
[218] <3}5H4] 11>
[219] oGO, ook,
& §)
HeCO O O Q oCH, .
oA rO—o-o-o-to—o0-0-1
(2201 C % wlerEbl B ou o] o Zvie) wE F3A) = 8] sheka] 2] TR E
zbi=t}. o) 3= 38k 110 71 A ¥ 5§ A S BBry& o 2}2] ih-g-& E-3)¢]
HE A 7] 7) ste]| E R A 7] 2 H B A o gk ko] el 470 9
slo| =H A 71 7HA = T A ot
[221] <3}sk2] 12>
[222] " o
(4
o O O Q on
O - O—-0-O-Ho-Ho-o0-0—F
[223]
24]  Buge) o Suie] whe Aald e 4] Fet 129] TR E A=
ST YA E o] &ato] A= dEo o] A A A& HAAA A== A,
TTA 2= ol Al A s 23 sle] S o® AxE 5 AL, A
o] 24 M A& o] A AA = {1 AE A F o] - shtol ™, AT o] A
A A 7] g S 707 005 WA 5] SeFo s L3y a1, 4|
o] A MA = 1-oE-3-mo|n &5
H E g} &5 2 2 H 9] 0] E(1-ethyl-3-methylimidazolium tetrafluoroborate; EMIM-BF

0, 1) R-3- o M thg 4 W] (2 B0 2P A E )
o] 1| Z=(1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
EMIM-TESD), -0 € -3-w € o] v ot & &

E] E g} A] o} 3= K. 1] ©] E(1-ethyl-3-methylimidazolium tetracyanoborate;
EMIM-TCB), 1-4+-€-3-H| g o| & F v A(EYEF L2 EddEY)
o] 1] Z=(1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
BMIM-TESD), 1-¢l &-3-w| & o] n| th 7 v g
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[225]
[226]

[227]
[228]

[229]
[230]

[231]
[232]

[233]
[234]

[235]

4 3 o] E(1—ethyl—3—methy1imidazolium methyl sulfate; EMIM-SO,),

1-FE-3-w e ol v & & H EdEF 2 2 .8 o] E(1-butyl-3-methylimidazolium
tetrafluoroborate; BMIM-BF,), ] of| & W €l (2-v| & A o] €)Y 2.

H E g} 5 Q 2 H 9| o] E(diethylmethyl(2-methoxyethyl)ammonium
tetrafluoroborate; DMIM-BF,), U] ol € W] & (2-H| F-A] o &) X F

H] ~(E ] &F o 2 v el d ¥ ) o] 1| =)(diethylmethyl(2-methoxyethyl)Jammonium
bis(trifluoromethylsulfonyl) imide); DMIM-TFSD)G-©] )3l 14H3, el B3 &
7] A A 2 M o &l 7}H | o] E (ethylene carbonate; EC), 3222 €l

7} 1.4] o] E(propylene carbonate; PC)6- . & o] F] 2] = Tl A A ey of = 3L}
i ol abe] BHES ALETHel A2 4 9

B o] o) Sl uhE o Al A= 437] ahaha 129] T2E THA
g sho] A28 A e T,

Bourge] o Zo) W 208 HH71E 4] 3514 129] TRE A=
3 }

U2 vpsh A a7 g o] A SHe e S3A = 8tr] 84ehA 139 725
zk=th 8t7] g48h2] 139 S8 = 3184 69 A 2
4,4-v}o] | & (biphenol) 9] HH&-& ZF-3to] Al @9 A o IS
di7bEFE2ovlolsd 2 Mg e F o] & Zejudo el 2 &g S < vh&-&
3to] Alzy E5 S ot

<3}3H2 13>

OO
OO O OO0 -8

Q

O~ OO0t}

G5 A A B el 9 o) thE SEAE 5] 8o 149 T2
=tk o]tz 31814 139] /| A1Y A S BBrg ol 3te] W Eatol
R SEER P ERE SRR AR DRV PR

sto| =2 A 7] 2 7hA] = F 5 o]t}
<3} 14>
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[236]

[239]
[240]

[241]
[242]

HO OH

ORW

y O

F F

o

OO~ OOt

o Zvle] wp2 Ad A vk 4] sheha] 149 FEE THE
EETZAE ol &ate] AlxH = ol ol 24 dald & HAAA

AzHAAY, 25T A 2= oA dald s Z3stel 25o 2 Azl
913, 7] o] 94 AR L o) &4 A iz 7] AH A F o) shrpoln,
7l ol A A AV BEY TH VISR 005 WA S e] TSRO
Z3hE a1, 4] o] &4 A= 1o Q-3 o] vt} 5

) 2%

o] 1] = (1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
EMIM-TESI), 1- &-3-H] & o] | T} 25

E] E g} A] o} 3= K. 1] ©] E(1-ethyl-3-methylimidazolium tetracyanoborate;
EMIM-TCB), 1-'+-E-3-HWEo|u|th &/ H| (B EF L2 Ed X Y)

o] 1] = (1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide;
BMIM-TESD), 1-¢l &-3-w g o] n| T} F w g

A 5 o] E (1-ethyl-3-methylimidazolium methyl sulfate; EMIM-SO,),

1-F-e 3 o|uthEF g EglEF 9 2 B 7 o] E(1-butyl-3-methylimidazolium
tetrafluoroborate; BMIM-BF,), ] of| & W €l (2-v| & A o] €)Y 2.

H E g} 5 Q 2 H 9| o] E(diethylmethyl(2-methoxyethyl)ammonium
tetrafluoroborate; DMIM-BF,), U] ol € W] & (2-H| F-A] o &) X F

H| 2~ E 8] & F . 2 W' ¥ ) o] v] =)(diethylmethyl(2-methoxyethyl)ammonium
bis(trifluoromethylsulfonyl) imide); DMIM-TFSI)s ©] 121 Q14H, 2l §94 =
7] A A 24 o' gl 7} 1. Y| o] E (ethylene carbonate; EC), 3= 2 & &l

7} 1.4 o] E (propylene carbonate; PC)5- 2.2 o] F0] x| = ol A A el g o] == &}

T E ol EdeEs AREste] Al 5=
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[243]  olsh A& Flo] ¥4 g B} A K o7 Ay staia) ot B
A= By g B A A o g A str] 9 Ao, Bk o] W)
o] & A A ofe] gg ] = A& ofH T

[244]

[245]  ola} ¥ Aol o - oo whE WFA, F3HA, V] FHAE o] -3
FAZAAETG DE A2 H, BES o] &3 el d v Al 2 Alxd
A A Hg o] &3 g o] 2t VA A, A A bEA BHE T =
o] xp A &} Z 18- =7 7| (supercapacitor)©l] thato] A ghrk

[246]

[247] Aol 1. dEA O] A%

[248]  B}7] ¥h3-2) 19 W)l ol sto] WA S A ZshE WS A gt

[249]  <®EEA 1>

[250] CHy

[251] GFA AxE g REgEE 5 sl
H Eg}7] 2 4-v 5 A] 9] 9D)-2-4-A] & 2 H B} ] o] 7= (tetrakis(4-methoxyphenyl)-2,4-c
yclopentadienone: ©| &} TMPCe} g+t}.)-2 Chem. Eur. J. 2011, 17, 11216-11222¢]]
71 A E Wi & hzske] Al 2288tk TMPC 10 g(19.82 mmol) 2
1,2-8] 2(4-E5F e 2 Wl 2 A)ol Al & =l (1,2-bis(4-fluorobenzoyl)acetylene, ©] 3}
BEBA®} 3Ht}) 5.356 g(19.82 mmol)S o} 232 57| Ak o] A
t] 3] d of) ]| Z(diphenyl ether) 90 gol] +¢1 5 1A ZF 5 <QF 300 °C7HA] &= ¢ 2
WA 3AIE HEE- S AL, Wh-E 2 HE-E-8- o o] L5 100 74A] W2 shal o ek
1Lo) HAAA A AES AHstar o] & o] A == Al H, dx 9
E el A A2 A 5o
1,2,-8] 2 (4-EF 2 2l 2 A)-3,4,5,6-H E 2131 d Wl 51 (1,2-bis(4-fluorobenzoyl)-3,4,
5,6-tetraphenylbenzene)= ¥ 1 9™ 1 IHNMRY] 21 E &= 39 YEF AT

[252]

[253]  AAledl 2: 534 1(PHPK-OCH,) 2 5314 2(PHPK-OH)9] A%

[254]  3t7] ®¥h3-24] 298] Wi ol ol sho] F A 1(PHPK-OCH;,) ¥ 5 A
2(PHPK-OH)E A £ 8h= Wi & A g ght,

[255]  <¥H&2) 2>
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[256]

[257]

[258]

[259]

[260]

[261]
[262]
[263]

[264]

WA, 584 1(PHPK-OCH,) & Al Z=35)= Wi & A gho}, 4-7(four-necked)
St~ W2 7] (condenser) 2t 71 Al 4 1l HF7] (mechanical stirrer), © 2~ &
E gl (Dean-Stark trap)< &2}l o} 2 7R 73] A SHpurging) st

1,2,-8] 2(4-5F L 2l 2 Y)-3,4,5,6- 8 E &3 d Wil 51 (1,2-bis(4-fluorobenzoyl)-3,
4,5,6-tetraphenylbenzene) 4.0 g(5.3563 mmol)Z} &} ©] = 2 3 +=(hydroquinone)
0.5898 g(5.3563 mmol)-S = BH4HZF (anhydrous potassium carbonate; K,COj;
0.8884 g, 6.4275 mmol) ¢} 17 t] W] & o} A| E o} 11| = (dimethylacetamide; DMAc) %}
& F<l(toluene) 2] & vl (viv=1.6/1)1 A HE-S A AT} £ 55 150 °C7HA]
I 2AIZE R REA | A A A S BN T F A& 4 E

(reflux)A] A

.

a7

T E-S- ARl B8 A7 ST o] F 175 °C &2 1A F9

SeA71AL 18X RE F R Wh-E Al A 5 A 1(PHPK-OCH;)E Al £ 353t
Az ¥ T A 1(PHPK-OCH,)E |83 534 2(PHPK-OH)E A| £ 8}
IS o o

4-1-(four-necked) ===l 7] A4 1LHE7](mechanical stirrer) < 7423} a1
ofZ - 7h~ 2 %3] A SKpurging) 33 tF. PHPK-OCH; 1.0 g& 55~
HEZZXE 50mloll =]l 25 ml2] BBry-& < (1.0M methylene chloride)2 % % 3]
Fdate], Lol A 24 A[EHEE  REGS T A A ES Axs)aL
FA 8ol F A 2(PHPK-OH)E A3l t) Al =% 534 1(PHPK-OCH,) %2
%32 2(PHPK-OH)2] ¢ ITHNMR ] A #& & 40| tJeb gl

> o lo

jus

A A 3: F=3HA 3(PH/D-3-OCH,) 2 =34 4(PH/D-3-OH) 2] A=

st7] w321 3] ¥y el ol sfe] F3FA] 3(PH/D-3-OCH,) 2 534
4(PH/D-3-OH) & Al z2=31= W& A et

<{k-3-2] 3>
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[265]

[266]

2671 WA, T A 3(PH/D-3-OCH,)& Al &5k Wi & A8 & o}, 4 (four-necked)
Z e} 29 W2 7](condenser) 2} 7] Al 4] 1LHE7] (mechanical stirrer), ¥ 2~ ¥}

E 3ll(Dean-Stark trap)S- 4 2F5Fal ol 23 72 S H-5] A 3 (purging) 3l S T

[268] 1,2,-89] 2= (4-Z F 2 2wl 2 ¢)-3.4,5,6- 5] E 23 Il 4l (1,2-bis(4-fluorobenzoyl)-3,
4,5,6-tetraphenylbenzene) 0.5 g(0.6695 mmol) 3}

4,4-v] & 2 2] 9| d £ £(4,4-difluoro-diphenylsulfone)5.5041 g(21.648 mmol)%
4,4-v}0] 3| = (biphenol) 4.1558 g (22.318 mmol)-& - K,CO;(anhydrous potassium
carbonate; 3.7014 g, 26.781 mmol) ¢} 37 T} v € o} A E o} 11| = (dimethylacetamide;
DMAc) 9} & F<l(toluene)d] Z 381l (viv=1.6/1)°l A BF- A ]ﬁu} <5 E 150
C7FA] &) 21 2413 B QF W REA] ]Uﬂ/‘i GHFAE FlAI7 F FFAE 44T
&<t Bt (reflux) A A W¥H T4l B8 Al AT o] % 175 °CE 1A 1 5<F
S A 713 18AIZE &)t Hh3 A A T §x ] 3(PH/D-3-OCH;)& Al 238}t

[269] A 2% F A 3(PH/D-3-OCH,)& ©|-83F 5314 4(PH/D-3-OH) & A| 238}
H<:> H T: Q'E‘J/]‘ ZELQ'

[270] 4 (four-necked) =229l 7] A 4 3HF7] (mechanical stirrer)S 42F8}aL
o=t 7t =R FW-3] A SH(purging) sl $ith. PHPK-OCH; 8.0 g8 7
EZZEF 200 mlol] 0|31 12 ml2] BBr;-8 9 (1.0M methylene chloride)<
A3 B ste] AFLo M 24 A ZFHFS T IS S Ay LA ZL
o|aTEALF I =2 o} A A 0}04 < A 4(PH/D-3-OH)E ¥ At
A 2% F3A) 3(PH/D-3-OCH;) 2 534 4(PH/D-3-OH)2] 'HNMR Q| 2375 &
50l “FeR ATk
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[271]

[272] Al 4: ZF5A| SBP/PH-OCH;) 2 =3t 6(BP/PH-OH)] A%

[273] Eowhg o] w2 v T A= ol & A ZEhs T A 9] = v vt H A S
)3t = AT webA] B3 F RS A sto] oo whet vhE= o] AMS S
274 0k Eodgol M= 3 EAEE 10 kg/mol 2 Al 9+ S
zl8) st Aok

[274]

2751 A2l 4-1: HPK-OCH, 7| vt &9 F3-A 9o A=

[276] st7] BEE-2] 49] ¥H ol o] 8to] HPK-OCH, 7| ¥ Y9 = A & Al x5h= Wi &
A et} WA 47 (four-necked) =22~ o)) ¥ 217 (condenser) 2} 7] A 4]
1L HE7] (mechanical stirrer), © 2~ & E 3l (Dean-Stark trap)S- “3 2F5}al o} 2 3

722 F 48] A 3Hpurging) &3 T
1,2,-8] 22(4-Z F 2 29 2 ¢)-3,4,5,6-H E 2} 3 J wll 4l (1,2-bis(4-fluorobenzoyl)-3,4,

5,6-tetraphenylbenzene) 7.8614 g(10.526 mmol)Z} 4,48}0] 3| = (biphenol) 2.1386 g
(11.484 mmol)S- 5= K,COs(anhydrous potassium carbonate; 2.1386 g, (12.632
mmol) 2} $H7] t] v & o} A E o} 1] = (dimethylacetamide; DMAc) <}
5 5<l(toluene) 2] = 3-&-vll(viv=1.6/1)° A BH-gA H T} &% E 150 °C7HA]
=2 3L 2A] {F F 9 WREAI 7 H A A & G A 7] - Sl E 4x 1 E )t
35 (reflux) Al A HE-S FAHEQl E8 A AT o] F 175°C 2 1A {F &<t
T A 7130 18A] ZF 5 < HE-S- A T

[277]

[278]  <¥FE2] 4>

[279]

[280]

HiCO OCH,

H,CQ OCH,

Q)

Heo O O Q octh
-0~ OO0}
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(2811 AAle] 4-2: W FHA ] Edel] AT R
[282] V] AAld 4-100 A4 Az @ FFA L P AES T FHFRES
gk RS S A 717] f8te] S| =S Al & debel] 3k A el E
7] 9 A Fdetel] =Ygl
[283]  3}7] Wb 59 Wi el ol sto] @] F3tA o Dikel] A ke =)=
W g A gt gr] Aol 4-19] BES £t dle] L5 A v &
2.0046 g(6 mmol)2] U] 7}&F 2 2 v}o] 3| d (decafluorobiphenyl; DFBP)-&
A7bstar thAl A A18] 80°CR £ 525 o] 3AIRE FF WA Z T vhE-o]
TR LEE AL BE T SRl o] A =S A HA AT
&S vhgsto] Al - star o] #hato] Ag A gk 2 80 °Coll A 2441 7 F<t
ek x8te] PH-OCH& € 53t 3lt
[284]  <HES2] 5>
[285] -
XY,
I/ o W N
-0~ OO0
s
oo -
SR
-0~ FO OO0 10
[286]
[287] A 4.3 G FHAZA Feful e El 2 fEA ] Az
[288]  EEdldelEl 2 fEA o WA EE o] & Al xehE 9EA

| o] & n]of uw}e}
4% Sk e, B E RS A Eho] o] wpef Hb-E-E o] ALE-EF
AA ) B ol A= 531 A4S 10 kg/mol 2 A A SHaL A&

218 stglet. ah7] vhE2] 6] WH ol o ste] E e H ol H 2 {4 9
ZWHE Ageit A AR 47 FehaAe WA eF 71 A A Rk,
28 EYS AAbslal of 2t h AR 58] A 3kt 4.3255 g(23.229
mmol) 2] 4,41}°] 5] = (biphenol), 5.6745 g(22.318 mmol)2] 4,4-t] &F Q2 25
% 5(4,4-difluorodiphenyl sulfone; DFDPS)-& K,CO5(3.8526 g, 27.875 mmol) %}
At ol | Eoln] = e} F <l o] E3-&ul(viv=1.6/1)0 A HE-& A ZA T
55 150°C7HA] &) 3L 241 ZF EF HEA 7| HA DA S Sal A7 &
SFAE 4AZE T FFAIA B ARl =& A A ST o] F 175 °CE
IAZE 5ot 2 A 715 18A1(F Bt HEE A A 8 dolH 2 24

e
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[296] pos
ORY
F vl ) O

OO0

OO~ O-O

~-O-O-0HO~O-Oif

[297]

[298] A A 4 4-5: A 62] A Z=(BP/PH-OH)

[299] A= S A 5BP/PH-OCH,)S ©]-83F 534 6(BP/PH-OH)E A & 3h+=
YRS B8] W32 8oll o sfo] A E v ok 5

[300] 4 (four-necked) =229l 7] A 4 3HF7] (mechanical stirrer)S 42F8}aL
o} =3t 7k R FH-8] 4 S (purging) st o 3 A 5(BP/PH-OCH;) 8.0 g &
SR Z Y E 200 mlel] 0] 3L 122 ml¥] BBr;-8 < (1.0M methylene chloride)&

3] Fdato]. 2ol A 24 A RFEkg ¥ i3S TSt A AES

oAz RAdF LT} B2 Mol Al A Ee] T3] 6(BP/PH-OH)E L),

[301] <HH-E2] 8>
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[302]

[303]
[304]
[305]

[306]

[307]
[308]
[309]

[310]

[311]
[312]

[313]

HCo OCH,

2

SO0~ - OO0 188

OOt OOt
|

. e )

S oo OO~k

OOt OO0 Ot

2 Ao 5. F3LA 2(PHPK-OME X 3tali= dafd vto] A=

A Al 20 v} Al2H FEA 2(PHPK OH) 0.2 g2 & 1 DMSO(dimethyl
sulfoxide)ol] 0] 4 8 N& A 28 T F-2] 3+ Yol o] 80°Cel A 124 7 Z<t
7l 2~ ¥ (casting) 3} 3L Q1 ZH¢F Q Eo| A 24 1F & 9F F 53] 712 8ke] FJHA)
2(PHPK- OH)g EgehE 458 53T

F53 HE-2 o] 24 NA) 0.05 HA 995 %] 48 ol F<] 5] 30 °Coll A
481 7 E A (5=F)ste] 5 A 2(PHPK-OH)E ¥ 39heh= A& %=
Al 23T

A Ao 6: F3HA 4PH/D-3-OME Etal= A2 uhe] Az

A Al 30 ufe} A 2% F3A 4(PH/D-3-0H) 0.2 g2 &1 Q1 DMSO®] o] A
S NG Az T ot el Fof 80 °Coll A 12A] 7t &< 7| 2= ' (casting) 3} 2L
2991 ZHQFQ Bl A 244 7F FoF S 4-8] 71 28k0] F A 4(PH/D-3-OH)Z
xestE 258 58T

FEIAEFS ol 24 AA 0.05 WA 99 TH %] =&l F<dske] 30
°Col A 48A] 7+ W] (E38)5t o] Z3FA] 4(PH/D-3-OH)Z E?‘%‘}%}t sl =el
A zsH A

o] 7. o] 24 NA S H7ato] Al &g F=3FA 2(PHPK-OH) S ¥ 93} =
a4 wpo] A=
Ao 20l whe} A 2% %A 2(PHPK-OH) 0.2 g2 &1 $1 DMSO°l &84 2
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[314]
[315]

[316]

[317]

[318]
[319]

[320]

[321]
[322]

[323]

[324
[325
[326
[327

—t e e

[328]

] o] 24 B A BMIM-BE, = 5 WA 500 5342 F7F2 dA7Fshar, o] £992 80

oColl A 12MZF HE A2 3 T 40°C Aol A 53] A A A
<3 A 2(PHPK-OH)®ll o] =4 M A 7F H7teto] Alz=d dsd uh-g Aot

AL o] 8: o] Al MAE HItste] Al 23 - 3HA 4PH/D-3-OH)E ¥ §H6}i=
e R i ) |

AN o] 30 uhe} Al 29 F3HA) 4(PH/D-3-0H) 0.2 g2 &1 2] DMSO°]
S| A1 ], o] 24 A BMIM-BE, = 5 H#] 500 &2 F71a H71slaL, o]
8o 80 °CoNA 124]3F AF AN 2H §F F 40 °C Aol M FE3] AAA
< YA 4(PH/D-3-OH)°ll o] =70 NA| 7} Z7Febe] Alz=¥ Hs)d 12 LA

A A e 63 F DA Faf st o] A NA T AU S A
4(PH/D-3-OH) 27 Al 229 s vhs Aot

olt

A Ao 9: o] 241 MA 7} TR (=) H o Az ¥ 3 2(PHPK-OH)E
xstali= Al A ubs FRu] gk = 31 8 2F = 717] (supercapacitor)

A7) A Al 5o el Az Al ke E gk a8 HH 7=
14 (coin cel) A = o] uhe} Az} o}, -4 2] & =& 717} (graphene)
=2 & 7] (punching tool)= ©]-83}o] 14 o] 2 Asteiv), A7) 123
A 9o A Aol 5614 A2 3k o] &4 oA (BMIM-BE7F 8 (538l 5]
2(PHPK-OH)E X3tahi= Al vhg ¢lar 1 9o thA] 12k d=8 &9

Z a8 A 22 4] 3 2 31-8-2F 2= 2] 7] (supercapacitor)
7] A 7ol et Al e vhe 23ehs 28w H317]= 29
A (coin cel) A =¥y ol uhe} A z3} o}, -4 2 & & 1} (graphene) A =&
%1371 (punching tool) 2 ©]-&3to] 14cm A| &9 -8 S & dotsigivt A7
et A5 9le] A e 7oA A2 o] 24 oA (BMIM-BF)E 35}z
F 3 2(PHPK-OH)E E3Hs8h= Aal A uhe olar 71 9o vha] 1etd 7

EEENE R E TR

ar

<B4 2 QA
LEge 18 s 54

#47] A4 ol 29} A1l 30l o] 5] Az
=4 A7 % oo ¥ 10] BehN T 157

Lol £42 F3A 5 NMPel 5
mg/ml®] 52 A7 T AxzH &N - SEE He A o] &3]

25 ol A A8
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[329] ¥ 1
[Table 1]
= A 4 5 (dl/g)
2 Ao 2 %314 1(PHPK-OCH) 1.95
=4 2(PHPK-OH) 2.78
A Ao 3 =314 3(PH/D-3-OCH;)  [2.46
=34 4(PH/D-3-OH) 2.65
[330]
[331]
[332] 2. =3tAle] BEls &
[333] A7) AAlel 28} A Al o] 300 ofato] Al FFA 1 WA F3HA| 49 &
2 8l 54 495 o5 3% 20 YER ST
[334]
[335] %2
[Table 2]
= A WEeE B |[FE2F |DMSO |[NMP
= =
A 2 |F3A 1(PHPK-OCH;) X X
=4 2(PHPK-OH) X |x
A 3 |Z3A 3(PH/D-3-OCH,)  |x X
=34 4(PH/D-3-OH) X X |x
[336]
[337]
[338] %314 1(PHPK-OCH,) 3 5 §F4| 3(PH/D-3-OCH;) 3 #ho] F-2}+-22 ] o
HEX7E 286t A F22 L3 e L34 §7]149 9
1‘4 | €] £7 2 A} o] = (dimethlylsulfoxide; DMSO),
1] € 3] & 2] =(N- methylpyrrohdoen NMP)2} -2 =4 1] Y24 8-l (polar
aprotic solvent)ol] 7~ 83| =& Ho|U, B3} g o= 4] Ut
[339] B2 22 Woll 471 9] sho]| =5 A1 7S ¥315H = 584 2(PHPK-OH)= DMSO,
NMP&} & =40 B2 Gwjlof] 93k -3l =& R.o] a1l W B9l
&3l = Aok
[340] %514 4(PH/D-3-OH)= ¥R+ ol 47)) 8] slo]| =S A1 7| & E§lsh=
&5 & A Z NMPl| -3 83| =& BT}

[341]
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[342] 3. =3HA o] E4 ot A A (TGA 23
[343] 7471 AAlel 29 A Al o 30l o]sto] Az F3A 1 WA FFA 49
AeotgAl & AFSHEA7(TGA)S o] &35he] AAH-27] 3ol A 10 /ming]
FTEEZ 25 WA 800 oA 2ol w2 AHAAE #REst oz
7kt
[344] <314 1(PHPK-OCH,) ¥ 534 2(PHPK-OH) 2] TGA -4 A 3= % 69l
e S 5L, F3A) 3(PH/D-3-OCH,) T 53 A 4(PH/D-3-OH)] TGA 41 A 7=
L 7o e AT g BA A 0 S A 1 A FFA 4 25 400 °C7EA]
A7 doAyA] = -2 EAAALE 7HE S & 5 AT oR S8 A 29
ZHF AR AT W8] AREA 2 AF 58 2 Fr18ud oste] A
7Hegl Ao = A}
[345]
[346] 4. =3tA o] frel Aol ZH(DSC A S
[347] 771 AA ol 29 A Ao 30 ato] Az=H FFA 1 WA FFA 49
Fre]dol 2w A4S AAFALD ZFR A 7(DSO)E o] &3te] A& st glar 1
A= g UlR 99 o SgH freldol 5 A= 3 300 Al
[348]
[349] *
[Table 3]
= A 2] 7 0] & 5(Tg,°C)
2 Ao 2 %314 1(PHPK-OCH,) 256
<33 2(PHPK-OH) 254
2] 3 Z-%+A)| 3(PH/D-3-OCHs3) 244
Z-+A| 4(PH/D-3-OH) 249
[350]
[351]
[352] 5. 53HA AEof o] A A Hx gk A
[353] 7471 Al 590 o]ste] Az g o] 4] MNAE ©A g Ay Al ol
A A gHfrahE o] A AA 9] gl =3 3 (doping)©l A#E WAl St ®
4ol Aol et =g ghakS =5 A ek AdxE 59 FAW) I ol A
NAE L st & dol @7 =g star thA] 7k 1dzste] S48 A &9
FAW)E SAS T spr]ef &2 25 3l AAtsalot
[354] 558 (%) = (W-W /W, x 100
[355]

[356]
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[Table 4]
o &4 59 o] 5 5 (wi%h) AA 27 %)
30 113.75
50 140.45
70 192.73

[357]

[358]

[359] 6. ol -/ A Sheke] mpE Aaf A urol Mu - A

360] 471 A e 5Ol Slshol Az o &4 A E ok FEA 2PHPK-OH) S
sk A vhe] o] &4 A FiFe] 2 o] & A=A F S 23}
A3k o)A A 9] =S 30,50, 70%2 WA 7 A A A A vhe A 28
ol o] A7& 88t o] A E AlLbsl vk Begt 7] A a A el o &
A T8 7] sholl A 25 °C HE 80 °C7HAl 258 WISt 7| A A F9t4=
W 2] (frequency range) 3 Hz W A] 4 MHz7HA] o] 2 A =R & A 8le] 1 2395 &
100 YERH AT

[361] %= 1090 YERd vle} o] BE 2 52(25°C, 40 °C, 60 °C 2 80 °C)ll A & gt
S50 A o] 24 A9 gtaFo] Tt R o] 2 M Tt T8

[362]

[363] 7. MEA uS ¥§el- a8 aF Hxv]o v slslA SN

[364] 7] Aol 9ol b} s1Q1 Al el = Al 2a& % S5V 27135} 514
548 FR18t7] Yste] 9 E 28 AFE-sho] 3 7 (cyclic voltammetry
CV) 2 A A7 H(galvanostat)< ©]-&3t3th 1 A 7= & 119} & 129
HERH AT

[365] T8 12 0 F1H 3.2 V(Voltage range)7FA] 7381131, A A 70 2+
W % (current density)l] W2} 3.2 VE S A 3}3L 0 VI7HA] WA A A 58190 =
99} %= 100l vhER Hhe} o] o] 24 A7} 193 T % T T A
2(PHPK-OH) = FB] Al 28 e d 2& L sz 29 A2 3.2 Vel A
s Astel vetst o, A/ A s HaES A9 BT 10 mA/gY
ol 11.18 F/gd] & %& 7HA+= 212 g<ls it
A o874

[366] stal Qi T & @

g o] HhEkES U= T VSV E 2
Hh-3-Ad 71 9] RE-gAd o] smoba] a4l TRt A ol A o] & gk
GHA & o] 8ot Alxd FFA, TTHA L E5TTHAE ST E ol
471¢] 715718 E3ret7] widol tharo] W E 7157 E T gl o g

| BHEES 5ol QoA =& EeFol X &HA 9] o]

vhE o =2 sk 75 7] e A g x

N

mtm
o
rlo
2,
12
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Rs—L3—R4-L3

A7) sFska] 5 = 35H2] 69| A4, Ly, Ly, Ly AV 2 b oA,
0, S, SO,, NH, COOE o] Fo]X| = T O 2 HE &% o g Al
o] == 3fi}to] ™, Ry, Ry, Ry, Ryx= W 174, X 3 H=4= H| %] 8
C1-C109] &4 7], 2 gk 3= B =] gkl C2-C102] &7l 7], =] gk
HEi= ] 7 8 C6.C209] o} Al iz o] E B E o4
bz 2be AAY| R o) Fol M FoRREH SHLYoR
A o 1= shibol i, it m 717wk e o] F3hwolc),
(473 7] 78 600 Yol A,
7] 318k4) 60 7 A B BAT Vol 4719 A g

H

Sto|EE5 A H D7 & 7HA = T A Y] slo| =S A 7] & e
HEE 91 o] ¥ 52 n/(n+m)-= 0.5 W #] 190 A& 5 0= 5=
E‘éé

(%414 8] 278 60l Qo)A
271 3}8k2] 5 = 3184 69] Li-R-Ly, Ly-Ry-Ly, Ry-Ly-Ry- Ly =
o] FoJ A= 2= olHA o E| =, o} HAU o g 2 & E
A3 AS EHOZ =2 &

[ -3 9] 4T 6 R -8 8 5 o] = Fhube] gl 7 Al H A ] 253
o] A A A Egtste] FAHAE = AS ER R 5= Al A
o}
1.

%413 10] 78 90l of A,
A7) ol 24 A A-E o] 24 NA = fU A E F o
3l AL EA o 2 Fl= A A v

7413k 11] 78 90l of A,
A7) o] A AsAL A7 ZE2 T2 71T 22 0.05 WA 59
THOR IFE = AE EHOR 5= A& A 4}

7413 12] A8} 1000 o)A,
A}71 0] -4 ol A = EMIM-BE,, EMIM-TFSI, EMIM-TCB,

BMIM-TFSI, EMIM-SO, BMIM-BF, DMIM-BE,, DMIM-TFSI &
o] F o] A= Frol| A AEE o] - s} B 5 o] are] E3HEQ)
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0, S, SO,, NH, COOE o] Fof A= o 2 e S s o ey

o) 1= Bfrtol ¥, Ry, Ry, Ry, RE & A, A3 H3= 1] 2

C1-C109] & 7], %3 == v X 3kg C2-C109] ¢

1= H X 2HE Co-C209] ofHRY] = o) ' T & oY=

Fshz 27ke] AAV| R o] F oA = o RNE SYPLoR

Al of = sprfol i, ndt me ZH2f jhRde o kot
] ﬁl.fﬂ—)\] 6 L= ﬂ_fﬂ—)\] 60 % 12/\] = E“X}:FL}— LHoﬂ 47H9]

13 1o}°lEiAl A d71E 7HA = 534 Elas
& HlekE Al 13,
FA A=l o] A A Al Al Al

(7478 17]
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G710l A dol dd A Es EELRE FAds= A
3902 E ks Aa A vhel Az :
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