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film is transparent, excellent in heat resist-
ance due to having a high glass transition
temperature, and has a high optical trans-

mittance.
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aohi’”; ERCEE = ; =
ojFofZl oA deE 1F ol Fe BFAE £dT ¢ AH
2n FAHE, 7] tERAMN 4 dxHE 28718 TS

A, 47 =HAA @¢E ek LeEolnEA HE dHE
Z g3} A 5 gjEs 2HY, «WZ22E>, 3-

E]
B, 246-EWE2E A, cis-p-HEAE A, trans-p-HlH2E A 4-
=l
=

Hed.g-He el 4Z2FQ2 2 o-HE2Ed 4 F22 -HE2EHA 4- B2 F.
a-f B 2B ™, 4-FE2EHA 2-ZFe=22HFY, 3-EFFLEXAHA, 4
Zz2oz~gd, 24-UEF22HE, 23456-AEEF L2 A, 2-
Zzz2~Eld, 3-F222AHU, 4-Z22AHA, 24-TZE2R2EHA, 26-
gZzzsgd, SEE2zsd, 2H2vagd, 3HZR2AH, 4
HER2EU, 24-0HIZRAEYH, -B2EAEHA, p-EIZEXAEHA 2
ol =EAI2EH, W 4-3Po|EFAIAHHA SR oo FellA HEH
dgEziY fxd uE Y & dow, wEHsAE 2HEH, 4-
slo|=EA2EAY F i} |

T3 o %ﬂﬂﬂiﬂ HHE 9o = (R)-(+)-N-(1-
#H)d o) &)y o] 1] =((R)-(+)-N-(1-phenylethyl)maleimide), ~ (S)-(-)-N-(1-
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o &)z o] 7] =((S)~(-)-N-(1-phenylethyl)maleimide), LI-(dEeo4,1-
&A)B] -2 o] 7] =(1,1'-(methylenedi-4, 1 -phenylene)bis-maleimide), 1-(2-

_%
i
h,

-5- 7 d) & 2] ©] v] =(1-(2-methoxy-3-methylphenyl)maleimide), 2,3-
R N-#| & 2 o] v] =(2,3-dibromo-N-methylmaleimide), 2,3-
E 2 o] v] =(2,3-dibromomaleimide), 2,3-C1F 2 Z-N-3d & o] 0] =(2,3-
dichloro-N-phenylmaleimide), C 2-wEN-H Y 2 o] ) T (2-methyl-N-
phénylmaleimide), 4-t e g obn] e v d o} 2 5 d 4 g o] v] = (4-
dimethylaminophenylazophenyl-4'-maleimide), H] 2 ¥l-Z 2] ©] U] = (biotin-maleimide),
A S Dgojn= I dlo] =2 & 2 g} o] = (bisindolylmaleimide I
hydrochlorid),  ¥|XIEZ g ojv]= II (bisindolylmaleimide ),
A EE gy oln = IV (bisindolylmaleimide V),
BAEH g o)u=  V(bisindolylmaleimide V), H A Ed e olv=
VI(bisindolylmaleimide VI), H|AE¥Zd o]lv|= Vi(bisindolylmaleimide VII),
o} Al B ©] E (acetate), HAEd g ol = .X(bisvindolylmaleimide X),
&to] = 2 & 2 2} o] =(hydrochloride), B A B & oy oln| =
XI(bisindolylmaleimide XI), ZF2EAR . —HolAH ol E 5-
o) o] 7] =(fluorescein  diacetate S-maleimide), =] )" =(maleimide), N,N-
(o-3ld ) t] &g o] ] = (N,N"-(o-phenylene)dimaleimide), N.N'-(p-
I'd )T 2ol =(N N'-(p-phenylene)dimaleimide), , - N,N-1,2-
|'d #1022l o] 1] =(N,N"-1,2-phenylenedimaleimide), N,N'-1,3-
| 'd o] 22l o] v] =(N,N'-1,3-phenylenedimaleimide), N,N'-1,4-
| 'd @l o] &)l o] v] =(N,N'-1,4-phenylenedimaleimide), N-(1-YZE)-
2| ©] 7] = (N-(1-naphthyl)-maleimide), N-(1-3 & d)-Z o] o] =(N-(1-
pyrenyl)maleimide), N-(2,3-Z}9 Z)2z| o] ] =(N-(2,3-xylyl)maleimide), N-(2-
ol ;o &)z o] e EfdZ2ozoldboEY (N-(2-aminoethyl)maleimide

trifluoroacetate  salt), ~ N-(2-ol & = 'd )& 2] o] 1] = (N-(2-ethylphenyl)maleimide),

R )

|}

N-(2-7 = A] ) d )2 2] ] 7] =(N-(2-methoxyphenyl)maleimide), N-(3-
£ F 2 2 ke g o] 1] =(N-(3-fluoranthyl)maleimide), N-(3-
o] 5 A] 7] ) & ¢ ©] 7] =(N-(3-methoxyphenyl)maleimide), N-(4-°o}d 2] k=-1-

v 32 &y 2] o] B] = (N-(4-anilino- 1-naphthyl)maleimide), N-4-Z 224 9)-
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2t o] 1] =(N-(4-chlorophenyl)-maleimide), N-(4-ol g3 d)Z & o] v] =(N-(4-
ethylphenyl)maleimide), N-(4-Z %9 2 3 d) L7 o] 1] = (N-(4-
fluorophenyl)maleimide), N-(4- 8 =39 )T o] 7] =(N-(4-iodophenyl)maleimide),
N-(4-H E 2 3] )& o] ¥] = (N-(4-nitrophenyl)maleimide), N-(4-
# = A 9] ) el o] 1] =(N-(4-phenoxyphenyl)maleimide),  N-(7-T] #| € o} 1] = 4-
o & .3-F-u} 2] J )& 2] o] v] =(N-(7-dimethylamino-4-methyl-3-

coumarinyl)maleimide), N-(7-t)H & o} 1| = 4-t & Fuprd 3. e o] v =(N- -
(7-dimethylamino-4-methylcoumarin-3-yl)-maleimide), ‘ N-(9-
olz o d)ydd o] v] =(N-(9-acridinyl)maleimide), N-(4-E3)-Zlo]u] =(N-
(ortho-tolyl)-maleimide), N-(32h-&2)- 2| o] 7] =(N-(para-tolyl)-maleimide),
N-d1 2.2 3.¢] 5 2 & 2| o] ] =(N-benzyl-2,3-dibromomaleimide), N-
w2 g o] 7] E(N-benzylmaleifnide), N-F8& &38| o] ] =(N-butylmaleimide), N-
Ato] & 2 3 A 22 o] 1] = (N-cyclohexylmaleimide), N-of & 2hgj| o] v] =(N-
ethylmaleimide), N-38}e] =& A] &g o] 7] =(N-hydroxymaleimide), N-
v A 7+ 2 B d 22 o] 1] = (N-methoxycarbonylmaleimide), N-
| & &2 o] 7] =(N-methylmaleimide), N-3|'d @& ©] 7] =(N-phenylmaleimide), N-
x 2 g2k o] ¥] =(N-propylmaleimide), N-B E-F-g 2 o] 7] =(N-tert-
butylmaleimide), N-[4-(2-¥l o] Z )3 d ]2 2] o] 7] =(N-[4-(2-
benzimidazolyl)phenylmaleimide) % — AESEA] -8 o] v] =(streptavidin-

maleimide) 2 ©]Fo X FoA HAEdE FFEEZRE FEH ¥E d9d F

¢

Ko, vtk s Al= D4l 4 E(maleic anhydride)d 1T

s, 7] o FEd9 1Yd gdHEA HE G99 E Ze FEA,
2 A~ERA e dgjel dEelu=A vHE w@E Xddte FEEALE
Z3etE 712 HE9 f8 o] 2E(Tg)E ¢k 250T oAk, EE oF 250
WA oF 450°C, & oF 250 WX 400C, == oF 300 WA o 350CY &
Atk F, AV A EELS ZE FH9 dgA f3ld wwsix
JAAoZ HIF 17y FEXE e FRE IR FERIFHLE
gst, A7) n8d SdAA 9E a9 FolA di o]FFAE 50 E%
ol A E gk, of 250T ol 3 o] 2k, vtgA A= oF 250 WA
450Ce =& g ol 2&F Yeheo] 7[Edd 48z 7)1A 2E, d&
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18y SHFEA FEA ENSEN
5-= 8 dl)- 5-xxdl2- gz | ZEov=
i i (T%%) | TTEA
ENEEE FEAHE (T E%)
T | Ao(EW%) | TH(@) | AL(E=%)

AAld 1] 900 71 100 71 80 20
Aa)e 2 | 900 71 100 71 70 30
AAle 3| 700 71 1300 71 80 20
AAld 4 | 700 71 300 71 70 30
HAAl 5 0 - 1000 71 95 5
Blad 1| 900 27 100 27 80 20
e 2 | 700 27 300 27 80 20

<29 1: BAZHN >

4] AAd 1WA s R oHad 1 WA 2 ol Azd 1A BE
Zt7+e 37] EAYNA AN E WEeR BEAS RS I ARE
a7 ® 20 JdeET,

(1) 1A 53

Axomatrix AFe] Axoscan & ©o]&3dto] A7 AAldA Lozl 7] A
4T Z7e) sgRake 24, 989 FAE ¥ SAsdn

of ®, WUe A e R oW, UAHY BEwHe e}
socdwe] 1A ghe Ry o3, BE FA LBF W Yo & Gy
wm44$Mﬁ}§~mezin4;q |

<y 1>

Ry = W‘Q j; e
4] A 1elA, Re B OFA 0@ Rgels, o

] Z}(internal angle)©] T},

21
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@ FEIE 27

Hazemeter & o] &akod, A7) AAdl B wlmaolA Fojzl 7174 BB

(3) lEr“’é}BE(Haze)«] =4
&

Hazemeter & ©]

4) =259 =4
Prism coupler & ©]&3}o] 7] AAldelA doiF 1A & 77
22EL 2999
(5) #el Ho] 2Eo| =74
TMA(Thermal mechanical analyzer)& ©]
ol s @ojd J1A =E Zztel 7 el
=

of w2 HE2] On-setpoint & &<I3FATE

oo

st A7l 2Ald A
=7

getuth. o o,

rfo
kr
il
ol

=

olr

(% 2]
T2 | FA | FFHE| R | Ra Run Haze | Z22& | Tg((C)
(m) (%) (nm) | (nm) | am/um) | (%)

AAld 1] 50 92 0.1 | -153 | -3.06 0.1 1.54 313
Al 2] 49 92 0 -50 | -1.02 0.1 1.55 | 310
A 3] 51 91 0 |-120 | -2.35 0.2 1.54 311
AA 4| 52 92 0 | 96 | -1.84 | 0.1 1.54 307
AAlel 51 50 92 0 43 | -0.86 0.1 | 1.54 262
Bl 1] 50 30 - - - 83 - 210
Hale] 2| 50 29 - - - 91 - 179

1y SHEA vE g9 E Ze FEAE Zdste AAld 1 WA 4=
90%°]/¢e] FEHJEE vERF wkstod, o ol HAe o] HES
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Wxl 209 AR e BAYE 47, AE ke 8 XEE gAF 2 UA 209

Ay e 24y dAd;, AE = uxEd" d4ad 2 x 209 ¥

5 e ¥AE 27d; A3 ke 8XFEd @25 3 R 129 AEFzadd
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[+ 12]

A1gel gl A,

A7) gEolu=A e BeE (R)-(+)-N-(1-# ")y de o] v =((R)-
(+)-N-(1-phenylethyl)maleimide),  (S)-(-)-N-(1-#'d o &)y &g o] 1] =((S)~(-)-N-(1-
phenylethyl)maleimide), 1,1-(d e ] 4,1-5 d dl)B] A2 o] 1] =(1,1'-
(methylenedi-4,1-phenylene)bis-maleimide), 1-(2-7 & A]-5-H & )y o] v] =(1-
(2-methoxy-5-methylphenyl)maleimide), 2,3-C] B2 X N-v & 2 g o] =(2,3-
dibromo-N-methylmaleimide), 2,3-T] B Z 22 8| o] 1] =(2,3-dibromomaleimide), 2,3-
U] 2 2 2.N-3 d 27 o] 1) =(2,3-dichloro-N-phenylmaleimide), 2-9&-N-
# 'd & 7 0] 1] =(2-methyl-N-phenylmaleimide), 4-Ul W& olv] =w otz d-4-
22} o] 1] = (4-dimethylaminophenylazophenyl-4'-maleimide), H] 9§l
+ 7)) o) v] = (biotin-maleimide), Al Ed g eln= I
lol =2 & = 2} o] = (bisindolylmaleimide 1 hydrochlorid), B4 &2 &# v =
I (bisindolylmaleimide 1), BjAlEZZ#olm]E  IV(bisindolylmaleimide IV),

mCl

ol

slAlEg e oln|=  V(bisindolylmaleimide V), Al Egd ggolu =
Vl(bisindolylmaleimide VI), H|AlEZ L o]v|= Vi(bisindolylmaleimide VII),
o} M| €] o] E (acetate), A =dddoln = X(bisindolylmaleimide X),
sto] = 2 2 2 2} o] &= (hydrochloride), » H| Al S abg o] &
XI(bisindolylmaleimide ~ XI), zZ20 249l ol H o] E 5-
2 o] 0] =(fluorescein  diacetate S-maleimide), | o] 7] =(maleimide), N,N'-
(o-¥d #)t] L& o] v] =(N,N'-(o-phenylene)dimaleimide), N,N'-(p-
¥ d o] &g o] ¥] =(N,N-(p-phenylene)dimaleimide), N,N'-1,2-
=) d &l o] &g o] u] =(N,N'"-1,2-phenylenedimaleimide), N,N'-1,3-
7 d 9l o] Ff o] 1] =(N,N'-1,3-phenylenedimaleimide), N,N';l A-
#d Al o] &8 o] 7] =(N,N'"-1,4-phenylenedimaleimide), N-(1-4} 32 ")-

31



10

30

WO 2015/046993 PCT/KR2014/009116

2| o] B] =(N-(1-naphthyl)-maleimide), N-(1-F 2 d)-Z gl o] 1] =(N-(1-
pyrenyl)maleimide), N-(2,3-Z} Y H)y&# o] 1] =(N-(2,3-xylyl)maleimide), N-(2-
otu| woE) T olu = EgEZF L 2ol o] E ¥ (N-(2-aminoethyl)maleimide

trifluoroacetate  salt),  N-(2-ol & | 'd) 2 g o] 1] = (N-(2-ethylphenyl)maleimide),

N-Q-HEAI A d ) 2 o] 1] =(N-(2-methoxyphenyl)maleimide), N-(3-
=5 Q 29y o] v] = (N-(3-fluoranthyl)maleimide), N-(3-
o 5 A] 7] ) & o] 9] = (N-(3-methoxyphenyl)maleimide), N-(4-obd 2 =-1-
1} 32 &y g o] 7] =(N-(4-anilino-1-naphthyl)maleimide), N-(4- 22 23Hd)-
] o] 7] = (N-(4-chlorophenyl)-maleimide), N-(4-° & 7 d) &g o] 1] =(N-(4-
ethylphenyl)maleimide), N-(4-ZF 2 2 d)Ze] o] v] =(N-(4-
fluorophenyl)maleimide), N-(4-2 =3 d)Z ] o]n] = (N-(4-iodophenyl)maleimide),
N-(4-4 EZ2 d'd) 2 ¢ o] ¥] =(N-(4-nitrophenyl)maleimide), N-(4-

H 5 A9 d )&l o] v] =(N-(4-phenoxyphenyl)maleimide), ~ N-(7-t] #| & o}v] 5 4.
o € .3-F vl 2] Jd) e 2 o] U] =(N-(7-dimethylamino-4-methyl-3-

coumarinyl)maleimide), N-(7-v & o} v = 4-vl & F o} 2 3.2 )-2H g o] v] =(N-
(7-dimethylamino-4-methylcoumarin-3-yl)-maleimide), N-(9-
otz 2] o] d) & & o] 1] =(N-(9-acridinyl)maleimide), N-(2A-E3)- ¢ o]u] =(N-
(ortho-tolyl)-maleimide), N-(3}2h-&9)- 29| o] U] = (N-(para-tolyl)-maleimide),

N-#l174-2,3-t] B 2 2 22 o] 1] =(N-benzyl-2,3-dibromomaleimide), N-

¥l 2 Zef o] 7] = (N-benzylmaleimide), N-+ & 22 o] 7] =(N-butylmaleimide), N-
Atol & 2 84 T2 o] 1] Z(N-cyclohexylmaleimide), N-of| & 2 o] v] =(N-
ethylmaleimide), N-3}o] = A] & o] 7] = (N-hydroxymaleimide), N-
H EA] 72 B d & ¢ o] 7] = (N-methoxycarbonylmaleimide), N-
o & 22 o] U] =(N-methylmaleimide), N-¥'d @) o] u] = (N-phenylmaleimide), N-
= 2 g 2| o] 1] =(N-propylmaleimide), N-B] E-F-& &g o] v =(N-tert-
butylmaleimide), N-[4-2-#Hl Z o] v & H)F d D 2 o] 1] =(N-[4-(2-
benzimidazolyl)phenyl]maleimide) %  2EE}H| WL o] U] = (streptavidin-
maleimide) 2 °]Fo{3 ToA MEE HPE2FEH fFEE UE D,

717 2 E.
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[+ 13]
Argel ofA,

250C o]4e] g Ho] 258 zte, 714 2E.
5 [+ 14]
A1gtel] lojA,
400 WA 800nm o419 FFIE7F 90%o] A4Sl 714 ZE.
(83 15]
10 A1gel oA,
A7} 20 WA 200mme), 71 ZE.

[+ 16]

15 371 B9 w5 Ased dRd 252 170

e

&, ATO ZE,
, Atsk FA(tin) EE, AHE oFd(zine) BE, At
ElEl g (titanium) TEF, 2 A3 AdEE(antimon) TEOLE o] FoiX

O RFE AHHE 15 oldR 7VH &

Um
‘-'>~
o

1ZO(Indium zinc oxide) T &

20 [+ 17]
A1stol] lofA,
A7) 714 "EL HAHZEEL 1TO FE 7|x TE tAaZdgol

st F|AZ e = V)4 QB

25 (A% 18]

ki
2L,
(e,
i
o

zgas 4% 72,

30 [ 73 19])
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