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Abstract: We focused on the development of red azo colorants with high thermal stability and good

solubility for

LCD color filter in this research. For the synthesis of hybrid azo colorants, we used the

couplers of aniline, naphthol and benzoimidazol functional group. The synthesized hybrid azo colorants
were charaterized by using NMR, UV/visible spectroscopy, FT-IR, EA and TGA. They represented the
maximum absorption wavelengths which are longer than 500 nm in UV/visible spectrum. So they were
confirmed to be suitable for red colorants of LCD color filter. Azo compound (la, 1b) with aniline
functional group had good solubility in organic solvents such as acetone, methanol, chloroform and
PGMEA. Moreover azo compounds (lc, 1d and le) with naphthol and benzoimidazolone functional group
gave excellent thermal stability higher than 250T in TGA thermograms.
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& Strh whHe] PEE o) &3 Ay dH¥H:= AR
3ol HeorvR EAUA] o At &I A9
7] wiEo] L Foke TEFHXAE 5EAL YE
e 33 Zed a8y 953 Ze9 98 ¢
G A, WBY, dsd e QF B4 e e
ot [4]. Azo s ¢tsel AL 98 azo #AA
& W [56]8 ol &&=, azo WSS Yo &
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2 47 98 € 2487 7R 9HES Bgd
LCD #A# FYEE hybrid¥ azo colorantse] A7 9
gl @ W-&oltl Azo coupling ¥F&olAl ¢tgE 7}
7 @Al BaldE sy flskd, F2 ofx
AR FAe| @e] o] 2-methyl-4-nitroaniline?]
HolxFHE wE0] A&t ela 98571 714
v 93 WEAS Hesr]l 98l aniline T30l
hydroxyethyl 717} # 88 couplerE AF23l¢ o, ul
A arele] 45 =9 naphtol7l, benzimidazolone [89]

Aol AZelE AFE3Fo] hybrid® azo colorants® %
AstuAt sk o 7)o hybrid® azo colotantsE &
A317] 913 ok AR S kol sty 7|&dln, AW
azo SIRHEES] ¥4 54, 83 54, 943 54 2 1D
ZAel Ae§ Aol HAd tfsle] wustnzl g},

2. & 9y
2.1 Al 2 2E47(7]

Ao AFE3 A9F 2-aminobenzoic  acid,
N,N-dimethylaniline, N,N-bis(hydroxyethyl) aniline,
2-naphthol, 5-acetoacetylaminobenzi-
5-(3-hydroxy-2-naphthoylami-no)benzomidazolone
< Aldrich, MerckAtoll A F91&te], AA Qo] ulz
AL&3te el 2-Methyl-4-nitroanilines TCIAFO A 5
15t} Abgahgleh.

midazolone,
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FT-IR (FourierTransform-Infrared) spectrum->
ThermoAl¢] Licolet 380 RS Al&3dle] #4354
t}.  UV/VIS spectrophotometers=  ShimadzuAl2]
UV-2450 =92, 'H-NMR spectrum JEOLA}S)
JNM ECP-400 7171& °]&3t9 FA4stt 54
=42 Electrothermal-9100(Japan) 7]7]& o] &34
ov C, H, No| tist $=2 Elementar (Germany)
o] §-3}cj

AFe] Vario macro/micro 77| & AarEH

< 7359 A4
2.2 Hybrid azo colorants &

7} 2-[4-(Dimethylamino)phenylazolbenzoic acid
(la)e] ¥4

2-Aminobenzonic acid(1.37 g, 0.01 mol)E 500 ml
T Eekaae Y, ofr)o 33% HCI 10 migt 5§
T 25 mlE WL 2A12F 9t wRkE A, 0CTE YzhA|
71tk o] o] QTelA sodium nitrite (0.7 g, 0.01
mol)¢} Z¥ sulfuric acid 10 mlE EFsle wHE
nitrous acid & 30% FoF HHS 71§ F R F
F OCE A& uwkshdaA wkg-Alzich wk-g31x] okw
wob Sl &k nitrous acidE AASY] §l8te] A
9] urea® 7} F, FE3Y diazonium salt {42 A
=rF NN-dimethylaniline (1.21 g, 0.01 mol)g 500 ml

T Febaad ¥, o7)e 33% HCI 1.1 g3t FH54
2 mlE F71g Fof, upkstaA 0~5TE 308 F<t
WzpAZIey Wzhd gofo] StellA AZ3 diazonium
salt 845 3] 7}ghch o] w) sodium carbonateS
AHg-ste], WhE EFHES] pHE 5~69 WHZ zdg
t}. 4A13F B9 0~5T 9] 258 FA51HA 6kg-g A
2 F, AHMES dHEo RN o] IHES B
2 AEG F olAE SojjolA] o] ¥e] ARG &

o =

ate] =% AAEL AL
Yeild; 75%, m.p.; 205~206C, '"H-NMR (DMSO);
63.5(d,2H),6.7¢a.,.2H),

7.4(d,1H),7.6(d,1H),7.8(d,2H),8.0(d,1H),8.3(d,1H),
FT-IR: COOH 3,210, C-H (aromatic) 3,050, -N=N-
1,690 em .

) 1-(4-Methyl-2-nitrophenyl)azo] - 4 -
di(hydroxyethylaniline (1b)e] 34

2-Methyl-4-nitroaniline (1.52 g, 0.01 mol)3} N,
N-bis(hydroxyethyl)aniline (1.81 g, 0.01 mol)& A}&
&, 1(a)e] §4 A4S Fato Az}
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Yield; 71%, m.p.; 249~250T,
2.5(d,1H), 354(d2H), 3.7(d,2H), 6.9(d,2H), 7.6(d,1H),
77(d1H), 7.8(d2H), 7.9(d,1H), FT-IR; OH 3,300,
C-H(aromatic) 3,000~3,050, ~-N=N- 1,690 cm .

'H-NMR(DMS0);8§

t})  1-[(4-Methyl-2-nitro)phenylazo] —2-naphthol
(1c)e] ¥4
2-Methyl-4-nitroaniline mol) 2}

1(a)q &

(152 g, 001
2-naphthol(1.44 g, 0.01 mol)& AF&3}o,
A AL B AxF

Yeild: 71%, mp: 262~263C, 'H-NMR(DMSO0):6
7UAIH), 7.13(d1H), 7.25(d1H), 76(d2H), 7.7(d3H),
8.33(d,1H), 835(d,1H), FT-IR; OH 3200, C-H(aromatic)
3,000, -N=N- 1,680 cm ",

2} 2-[(4-Methyl-2-nitrophenyl)azo]- N- (2,
3-dihydro-2-oxo-1H-benzimidazol-5-v1) butanamide (1d)
9 4

2-Methyl-4-nitroaniline (152 g, 001 mol¥}
5-Acetoacetylaminobenzimidazolone (2.33 g, 0.01 mol)
& AHEEH, 1(a)9] 3 T4 T3t Az

Yeild : 67%, mp. 302~303C, calculated for
CigNsH14O5:: C 54.82, H 358, N 21.31%, Found: C
5451, H 344, N 21.16%, FT-IR; N-H 3500, C=0
1,700, -N=N- 1,680 cm .

v}) 1-[(4-Methyl-2-nitrophenyl)azo] - N - (2,
3-dihydro-2-oxo-1H-benzimidazol-5-y1)-3-
hydroxy-2-naphthalenecarboxamide (le)¢] g4 2
~Methyl-4-nitroaniline (152 g, 001 mol)# 5-
(3"~ Hydroxy -2 -naphthoylamino) benzimidazolone (3.19
g, 001 moDS AH&3ted, 1(a)e] §4 FAHE T3t
A =g,

Yeild: 65%, m.p.; 337~338C calculated for Ci7NaHizO4
:C 6644, H 426, N 1367%, Found: C 6551, H 424, N
13.36%, FT-IR; N-H 3,300, C=0 1,700, N=0: 1430 cm’".
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3.1 Hybrid azo colorants2| &M % F= &gl

oldflell azo colorant® A 8H= #AS Scheme 1
o] vheligl
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Scheme 1. Diazoium salt formation reaction of primary
aromatic amine and HNO; and azo coupling reaction.
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1. Structure of azo compounds.
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FAG azo SIFHEC] A SAES B
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Fig. 2. UV/ Visible spectra of azo colorants in THF.

Table 1. Amax and ¢ value of azo colorants in UV/Vis
spectra.

Compounds Amax(nm) Emax(M 'em ™ )
la 497 nm 8,522
Ib 495 nm 9,953
le 505 nm 4,523
1d 469 nm 5,669
le 525 nm 11,662

3.3 Azo colorants2| solublity

LCD #¥ "ego2 ALE3H7] A &7 &l
of 3 wt% ol4de fIEE Zi= Ao o]FFHe|rh
FAE azo 3FEL LHEE olAME, vgE F2
2¥E a#la XEHAE AR FH F2E AL}
£ &9l PGMEA®] tiste] FAsiow, 1 A}
g # 2] YeEi

Table 2. Solubility of azo colorants in various solvents.
®; very good (3 wt% 1), ©: good (2~3 wi%), A:
moderate (1-2 wt%), = (0.5 wt% | )

compounds ACELO MeOH Chior PGMEA
e oform
laldye) ® ® ®© ®
1b ® ® ® ®
lc (@) Q Q A
1d A x A *
le A % A %
pigment
(R-254) % % % *

§4¥ azo E}EEC HE Ev gune HEE
ZHA A AEE fEE AES Fid ¢ F Ik
45 Adol 2 A5 Bl 54 delvxn
pigment &l 3t A9 fr7] Koo Lol @
XA gt 9o Wi ®EeF Zo] dEgE f7] &
of 7%k &84S vebch. @4 LCD color filterol
ALg F9Ql FE<Ql Red 2548 HuE 95le] B A
oA Agg Bujo] dist] BHEE FHT A
RE gufo] didte] %7 05 wt% olFE =4
Atk AEF R anilined & AFES A E2Q 1a, 1b
£ S 3 wt% oo w $53% LI SAHS
vetdideh v 94 AL FAAIF7] $18HY
WAl siel7b @& [10,11] naphthol, bezomidazolone
o] AZEYE AHEto] FA4F I, 1d, le: 3 wt% o]
del Bl 2HA] EYAYL, oM ECY FRIEE
Sufel = 1 wt% oo fsl=E ueho] gt
Red 254 Ht= §8%7F Wol FHEHASS AT
T At

3.4 Azo colorants2| Y%= SA

Beer's lawell @2} THF &vle] 20 ug/mle] %=
o] g3l HUE FHATE Filden, 1 A}
# 10 293}

HT azo 3FES A AHHE AF Y RS
Fatd FAQsiglen, 1 A%E 19 3ol e Ac)
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TGA thermograms of azo colorants
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Fig. 3. TGA thermograms of azo colorants.

LCD A9 "e§ 442 A7) 98 e RE
d e AFZEFAQ postbaking (220TC, 308)2 74

F gt 93 ¢4AAe] 87€E. 19 328 HH
o} 4 gy AoR H8IA lat 200T Mol w43
A dEs 7t dojwkov, hydroxyethyl 717} 2 gkl

=& A}83 1be naphtoldle] #AZE ALET
leE 250C H-2old dEsjzt dojuzl Alzarnt.
E1 Fu bezimidazolone# 9] #AE#E AFE-g 1d9 le

= 300C o7t A FA Za7t gl WS 5
‘i} 44 ¢t Yep At

3.5 PE (polyethylene) film LHOAM 232tE Y

LCD color filter:s 2 YEIAE FHE §39
AzE7 wFd ETEH2E FEIH} FARE PE
(polyethylene) &S A Fdte] 94 AN ES FA
ik [12). o] ANES 95t F4E azo stFES
DMF £vufo] 1 wt% ooz e F o 89 60
parts ¢ LDPE #9 40 parts® &gt} o] &
2 &%3% t}S, spin coaters o] &3te] freldel] =
g3kt

PE gegoz 3"y FE#HE 150C & ovend

i, 2N EQE AAAE o] &35te] Mgk (AEab)
% ~¢-7§5’r°1 g4 okgAge gEsRed, 1 AHRE
19 4o) Jebleh 183 azo SEEES EHE:
PE L& tjste], 150CaANA 247+ &<t baking #
o+ 3?94 Magke ® 39 dEhdidch o] AR
TGA 24& 5% 24 A4 vtz gdadd
la ¥t} 1b, lc, 1d7} Azigkel Al vpebwtow,
bezomidazoloneZ ] #AEe & AHEE le7t 7HE #2
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Fig. 4. Color difference values of azo colorants in PE
flim.

Table 3. Color difference values of azo colorants in PE
film before and after baking.

Bake X v Y AE
Pre- 0.53 0.36 21.7

la 25
Post 0.54 0.37 20.7
Pre- 0.50 0.35 225

b Post 0.51 0.37 21.3 "

le Pre- 0.51 0.33 125 18
Post 0.52 0.32 11.8 ’

1d Pre- 0.47 0.34 23.3 13
Post 0.46 0.33 224

lo Pre- 0.40 0.33 239 11
Post 0.39 0.33 23.1

AAZEE ERlel, W $5%
o,

dA e B

4. 2 B

Az Helo] AFRE 4 A& hybrid¥ azo FHE
ol #A& wgow AEE anilines, naphthol?ﬂll.
benzimidazoloneZl & WA A A 3]'%1':} ﬂ'ﬁﬁi
azo SIFEES NMR, FT-IR, €94 ¥4 5% &3
o FzE el a8n f&”ﬂ?l azo 3}2}%%
A "o AHEsy] gleiM BaH 9 54, F
3 EA 9 BE 548 EMs &= &
ol M= anilined] AZel& AHgdte], A|FF ofx 3}
ge9l b ofME, g F22XHE, PGMEA &
B ool AMEE BE GujolA 3 wt% olde]
4% =g Jehdd 45% £4& F3d 2
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A3 43 Ao oM E 1bi 250C7A FA
7k 4 glol etA&tg Y. 1elal lee &fIEE 1Ib B
o 23 "oAAY 943 AdAHE 1 45
benzimidazolonel #&FelE Ab&ste] Al &3 ol
SH3HEQl 1d9F let w9 Hj=g A AP E Y
E A gL, ol EF} FRZEE i fIP= F
AHAFE st oA 7A LCD #He "ES
MAZA S ol A Ao WHEFH FFES
hybrid¥ o}x A4 & A= B §AAW, o] dF+E
Tt 71E9 He ¥HO ALgEa e gEg o
5o d3<d &= 944 AAGES 7|EHoE W
¢ AR 5 e AR HE P E AASEY
oA euzh Aok Wk ol ¥ el g
H ootz vt §F AlFo] AAx e YA, =
HES, AAAE 43 §F vId sx=2x 44
F e Aor dqaEoe]
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