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Abstract: In this research, we focused on the improvement of cy3 dye’s characteristics for LCD color filter.

Solubility and thermal stability are main characteristics of dyes for LCD color filter. We performed experiment to

change counter cation of cy3 dyes with alkoxy substituent for these purposes.

These cy3 dyes (1b~5b) were

prepared through the synthetic procedure of three steps. The synthesized new cy3 dyes were charaterized by using

NMR, FT-IR, UV/Vis spectroscopy, and TGA. These cy3 dyes showed purple color and maximum absorption

wavelength (Amax) in the range of 578~590 nm in UV/Vis spectrum. We confirmed that solubility and thermal

stability of cy3 dyes were dependent on the structure of counter cation. Cy3 dyes with alkoxy substituent have

good solubility in organic solvents such as dichloromethane, methanol, and acetone. Especially, Cy3 dye with

4-nitrobenzyl counter cation (5b) gave excellent solubility characteristics.
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2.1 A% X 247071
4-methoxy phenyl hydrazine hydro chloride,

3-methyl-2-butanone, iodo ethane, benzyl bromide,
4-nitrobenzyl bromide, 1-(bromomethyl) naphthalene,
4-(bromomethyl) benzoic acid, triethyl orthoformate:
Alfa Aesar AMOj|A GLU5to] AFESIAT, acetic anhydride
L Sigma - Aldrich APIA 48ttt FT-IR spectrum
=42 93t 7171= Thermo AR9] Licolet 3805 ARE3H
1, UV/VIS spectrophotometer £%4-2 Shimadzu ARe]
UV-24502 AF2519th 'H-NMR spectrum X2 JEOL
Ate] JNM ECP-400717 |5 ARESHAL, TGA 42 $ist 71
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Electrothermal-9100 (Japan) 71715 AF2sto] S48
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310 @2} 4-methoxy phenyl hydrazine
hydrochloride (828 mg, 6 mmol)?} 3-methyl-2-butanone
(516 mg, 6 mmol)2 50 ml Z2tAFo] Y Suj=z
ethanol 20 ml& A7}8to] reflux AMEROA 8A|ZT
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2,3,3-Trimethyl-5-methoxy indolenine (567 mg
3 mmol)& 50 mL FetA3o] €il, of7]o ¥r3-Z
2Jst iodoethane (930 mg, 6 mmol)ﬂr Loz
acetonitrile (20 mL)& A7}5t9] reflux AEjo|A] 24
AZE ¥He-S AAstATt [7]. whgo] YRY & HHE
HEP7]E opga}oq /U2 Z¥A]7]1, hexaneoz Al

Ayt

2
k]
o

[
mlo

la (650 mg, 2.9 mmol)S 50 mL =
1, o§7]o |UfE acetic anhydride (10 rnL)E k=l
110°C=  7tEer  AJEloA  ¥h32 {3F  triethyl
orthoformate (429 mg, 2.9 mmol)E& ZA7}stSict.
2 JElOA 4XIZE FQt BEgS ZAI88sto] whgo] e
g9, dror ¥HE Eg=2 AFY. ¥reEd=20
e Y THE ol&std Ay
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yield; 82%(1.1 g), m.p: 158~159°C, FT-IR
2,972 (C-H, aromatic), 1,719 (C=N), 1,549 (C=C),
1,117 (C-0) em~ ', 'H-NMR (CDCls); & 1.45 (t,
6H), 1.69 (s, 12H), 3.83(s, 6H), 4.19 (q, 4H), 6.75
(d, 2H), 6.91 (d, 2H), 7.05 (d, 2H), 7.26 (s, 2H),
8.21 (t, 1H).
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3 mmol), benzyl bromide (513 mg, 3 mmol)S O]
gsto] 1a9) @4 WS Estol Axstoict.

2b9] ¥4

2a (840 mg, 2.9 mmol)E o]&sto 2bo] g it
32 &t AEsHI.

yield; 74%(1.3 g), m.p: 181°C, FT-IR 2,971
(C-H, aromatic), 1,717 (C=N), 1,538 (C=C), 1,117
(C-O)cm™ ', 'H-NMR (CDCls); & 1.69 (s, 12H),
3.83(s, 6H), 5.38 (q, 4H), 6.57 (d, 2H), 6.79(d,
2H), 6,82(d, 2H), 6.99(s, 2H) 7.21~7.38 (m, 10H),
8.21 (t, 1H).
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yield; 70%(1.4 g), m.p: 167~168°C, FT-IR
2,971 (C-H, aromatic), 1,717 (C=N), 1,538 (C=QC),
1,117 (C-0) em™', 'H-NMR (CDCl3); & 1.69 (s,
12H), 3.83(s, 6H), 5.21 (q, 4H), 6.57 (d, 2H),
6.79(d, 2H), 6,82(d, 2H), 7.01(s, 2H) 7.21~7.38
(m, 14H), 8.36 (t, 1H).
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2,3,3-Trimethyl-5-methoxy indolenine (567 mg,
3 mmol), 4-(bromomethyl) benzoic acid (645 mg,
3 mmal)Z 0]gslo] 1a2] 3 L Ealo] Azsigic).
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4a (880 mg, 2.9 mmol)E 0]835t9 1bo] A I}t
2 &5t AM=EsHAT.

yield: 65%(1.3 g), m.p: 205~206°C, FT-IR
3,367(0-H, carboxylic acid), 2,971 (C-H, aromatic),
1,717 (C=N), 1,538 (C=C), 1,117 (C-0) cm ',
'H-NMR (CDCls): 6 1.69 (s, 12H), 3.73(s, 6H), 4.11
(g, 4H), 6.57 (d, 2H), 6.79(d, 2H), 6,82(d, 2H),
6.99(s, 2H) 7.27(d, 2H) 7,99 (d, 2H), 8.30 (t, 1H)
11.00(s, 2H).
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2.3,3-Trimethyl-5-methoxy indolenine (567 mg,
3 mmol), 4-nitrobenzyl bromide (648 mg, 3
mmol)E ©]&ste] 1a9] T W5 &5t AR5

5be] A

5a (978 mg, 2.9 mmol)S 0]&3to 1be] &4 It
e Sotol Axstoc

yield; 30%(0.6 g), m.p: 137~138°C, FT-IR
2,971 (C-H, aromatic), 1,717 (C=N), 1,538 (C=C),
1,290 (nitro), 1,117 (C-0) cm™ ', 'H-NMR (CDCl3);
5 1.69 (s, 12H), 3.73(s, 6H), 4.11 (q. 4H), 6.57 (d.
2H), 6.79(d, 2H), 6.82(d, 2H), 6.99(s, 2H) 7.27(d,
2H) 8,01 (d, 2H), 8.36 (t, 1H).
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Fig. 1. Structure of cy3 dye.
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Scheme 1. The synthetic procedure for cy3 dye.
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Table 1. Solubility of cy3 dye with different counter cation.

Cy3 DCM Methanol PGME PGMEA
1b ® ® O O
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Fig. 2. TGA result of cy3 dye with different counter cation.
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Table 2. The optical properties of cy3 dye with different
counter cation.

Cy3 Amax (nm) Emax (L/cm « mol)
1b 580 0.296x10°
2b 587 2.056x10°
3b 590 0.376x10°
4b 590 0.673%x10°
5b 578 0.305x10°
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Fig. 3. UV/Vis spectra of cy3 dye in dichloromethane.
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