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Abstract: In this research, we focused on the development of cy3 dye with high thermal stability and good
solubility for LCD color filter. Cy3 dyes were prepared through the synthetic procedure of two steps. The
synthesized cy3 dyes were characterized by using NMR, FT-IR, UV/Vis spectroscopy, and TGA. These cy3 dyes
showed maximum absorption wave length (Amax) in the range of 549~555 nm in UV/Vis spectrum. And we
confirmed that solubility characteristics and thermal stability of cy3 dyes were dependent on the structure of counter
cation. Cy3 dyes with methyl counter cation and ethyl counter cation have good solubility in organic solvents such
as chloroform, ethanol, and PGME. Moreover, Cy3 dye with ethyl counter cation gave excellent thermal stability in

TGA thermograms. And Cy3 dye with ethyl counter cation showed good result in photoresist film test.
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233 - iodoethane, 1 -
iodobutane, 2 - iodopropane, benzyl bromide, triethyl
orthoformate= Alfa AesarAfollAd] QIslo] ARSI,
iodomethane, acetic anhydride®= Sigma-AldrichAloJA] -
Y3I¥,. FT-IR spectrum &2 $15t 7I7k= ThermoAt2]
Licolet 3805 ARSI, UV/VIS spectrophotometer 5%
2 ShimaduzAle] UV-24502 AF8519ct 'H-NMR spectrum
5732 JEOLARS] JNM ECP-4007]715 ARESIAAL,
TGA B4 25t 7|7|= PERKIN-ELMERA}S] TGA
7S AHESHIICY. Electrothermal - 9100
(Japan) 717]& Ar&sto] E7sHA.
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122 &4

2,3,3-Trimethyl indolenine (477 mg, 3 mmol)&
50 mL FtA30] @i, ofrjo u§hkgE  ¢gh
iodomethane (1,269 mg, 9 mmol)1} &UjE ZA O
2 acetonitrile (20 mL)E A7}5t reflux AHEfof A
24117k ¥9rg-Z Zledstqict [7]. ¥hgo] ¢ad & A
SL7IE o83t &UlE SEA7]AL hexaneoz A
of AX=Z AUt

109] &tA

la (496 mg, 2.9 mmol)E 50 mL Z=tA30] 4
1, o7]o] &ujE =AXAO0=F acetic anhydride (10
mL)E 21 110°Cz 7}gst AEjolA §h32 #st
triethyl orthoformate (429 mg, 2.9 mmol)& A7}

steich. 1 gERolA 4AIZE S v-g-e AAstel w
gol YEY F, RO WS EHBL UL WS
o]

NI H. YRS Tl 242U Ak
227~228°C, FT-IR 2,98 (C-H,

aromatic), 1,717 (C=N), 1,545 (C=C) cm !,
'"H-NMR (DMSO); & 1.69 (s, 12 H), 3.65 (s, 6 H),

m.p:

6.47 (d, 2 H), 7.30 (d, 2 H), 7.45 (t, 4 H), 7.64
(d, 2 H), 8.34 (t, 1 H).

229 &y

2,3,3-Trimethyl indolenine (477 mg, 3 mmol)&
50 mL Zefa3o] 2, o7]o ¥32 913t benzyl
bromide (513 mg, 3 mmol)?} L& ZAFo=z

acetonitrile (20 mL)2 A7}5t9] reflux AEfo|A] 48

AlZE §HS2 AledstiTt [8,9]. ¥hgo] ¥ad & A
ZE71E ol&sto] &UE 5UAI7]AL hexanel 2 A4l
o] AHEZ AUt

209] Bty

2a (712 mg, 2.9 mmol)E 50 mL Z2tA 30 4
1, o7]o] o2 =AO0=Z acetic anhydride (10
mL)E 21 110°C= 7}gEsh oA ¥h32 #st
triethyl orthoformate (429 mg, 2.9 mmol)& A7}
SEATEH L AJEfolAl 4AIZF FQt ¥hgS Zledste] dE

o $RY F, AHLOR WS 2Y2L N WS
2o et Ade2 4 Z2HE ol&sto 2
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m.p: 230~231°C, FT-IR : 2,972 (C-H, aromatic),
1,719 (C=N), 1,549 (C=C) cm ', 'H-NMR (DMSO);
§ 1.69 (s, 12 H), 5.45 (s, 2 H), 6.43 (d, 2 H), 7.25
(m, 2 H), 7.33 (m, 4 H), 7.38~7.42 (m, 10 H),
7.69 (d, 2 H), 8.36 (t, 1 H).

3a9| &g

2,3,3-Trimethyl indolenine (477 mg, 3 mmol)&
50 mL Zepado] g, ol weg 9
iodoethane (1,395 mg, =
acetonitrile (20 mL)& A7}5t9] reflux AEfjoA] 24

AIZE ¥h2-g xIsistgict. ¥h2o] haw 5 IH5UY|
£ 0] &35lo 8UjE FHAIZ]L hexaneC® Alof A
MES ZAeyqct

300| Bl

3a (541 mg, 2.9 mmol)E 50 mL ZetA 30 4
1, o7]o] &ujE =XO=F acetic anhydride (10
mL)E 23 110°C= 7}gEsh AJHjolA §h32 #st
triethyl orthoformate (429 mg, 2.9 mmol)& A7}
St 1 AJEiolA 4AF E¢F §ESS AlSgsto] wh
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m.p: 269~270°C, FT-IR : 2,971 (C-H, aromatic),

1,717 (C=N), 1,538 (C=C) cm ', 'H-NMR (DMSO):
6 1.35 (t, 6 H), 1.69 (s, 12 H), 4.19 (q, 4 H), 6.56
(d, 2 H), 7.32 (d, 2 H), 7.45 (t, 4 H), 7.67 (d, 2

H), 8.37 (t, 1 H).

4a2l &g
2,3,3-Trimethyl indolenine (477 mg, 3 mmol)&
50 mL FEtAF0 oq7lof ¥FE= st
l-iodobutane (552 mg, 3 mmol)¥} & EXoZ
acetonitrile (20 mL)S A7}5}9] reflux AEfOA 24
A 488 ARSI W0l 2R ¢ AT
, hexaneo & %4

gal,

615 mg, 2.9 mmol)E 50 mL ZtA3o] ¢
3, of7]o] &UjE 2RO =F acetic anhydride (

mL)2 91 110°C2 713t AgoA] vres 9]5t
triethyl orthoformate (429 mg, 2.9 mmol)& X7}
Stich. T Aol 4AZE S wrge Maste] w

S0l ¢¥r © 3, Aoz ¥g =S Ao gt
S 2#8E9 dEhd AdES 7Y "ES o] 85t
Az2JUo] chloroform® hexane, 1:1(v/v) 8]20]A]
AMAZst of |, ¢&s] 4y &35t 24 Aot
m.p: 183°C, FT-IR 2,971 (C-H, aromatic),
1,717 (C=N), 1,539 (C=C) cm !, 'H-NMR (DMSO);
§0.95 (t, 6 H), 1.45 (m, 4 H), 1.71 (s, 12 H), 1.72
(m, 4 H), 4.14 (t, 4 H), 6.59 (d, 2 H), 7.31 (t, 2

H), 7.46 (q, 4 H), 7.65 (d, 2 H), 8.37 (t, 1 H).

022 &d

2,3,3-Trimethyl indolenine (477 mg, 3 mmol)
50 mL Zgta3o0] o7lo]  ¥re=
2-iodopropane (1,521 mg, 9 mmol)¥} LU
O & gcetonitrile (20 mL)S A7}6to] reflux A
A 7247 g FAstect wgol ¢aE

ga,

22 2ok ajo
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L71S o]&ste &S SYAIZIAL hexaneoz A
R

ba (242 mg, 1.2 mmol)E 50 mL Z2tA 30 4
1, oj7]o] &ujE =XO= acetic anhydride (10
mL)E 90 110C2 71h3t AEjold vree 9jst
triethyl orthoformate (177 rng 2 mmol)S 7}
oISicl. T HEN W2 5 Aaysto]

At v
22
1A H2

m.p: 259~260°C, FT-IR : 2,971 (C-H, aromatic), 1,717
(C=N), 1,539 (C=C) cm !, 'H-NMR (DMSO); § 1.62 (d,
12 H), 1.69 (s, 12 H), 4.90 (m, 2 H), 6.70 (d, 2 H), 7.32
(m, 2 H), 7.42 (m, 2 H), 7.65 (q, 4 H), 8.37 (t, 1 H).

Yield  Mp(C)

60% 227~228

54% 230~231

70% 269~270

50% 183~184

30% 259~260

Fig. 1. Structure of cy3 dye.
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Scheme 1. The synthetic procedure and structure of cy3 dye

with different counter cation.
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o= &4 ZusE UEYTH T ZAxp, HAZ A
Fol2 o2 7HX|&= 2bE A|QJgh UYMA] cy3 FEE2
ethanolo]A] 3 ~ 5 wt% 235 EAHLS Hox9]
1, chloroformoj]A= 5 wt% o]4 Li5= EAHS
HolRolth gy oEE A goleor I+
1bet 3be B|REH &ol= S4Z ¥R, JuA
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Table 1. Solubility of cy3 dye with different counter cation.
Cy3 Chlor;Ofor Ethanol PGME PGMEA
1b ® ® O A
2b O A X X
3b ® ® O A
4b ® O X X
5b ® ® A X
Solubility: =5 wt%(®), 3 ~ 5 wt®%(O), 1 ~3 wt%h(A), <1
wt9%(X)
3.3 Cy3 &g9 24 £4

LCD color filter+= photoresist 342 £ o]&
sto] Alxsh=r, 2 BAA o2 dx2sts &
22X ZA-o] Yt [10] J2j8 2 LCD color filter

§ 92t o2 3UAY FHL AW 4 Y+ BA
GRS FiRo AT LAR oe AT goled 2
tooy3 92 A BA AWHL S st
9 B 2A(TGAE S3stgon, dojzl AYg 1
2 20] Uepdeh. 891Est vlRA UWE 2b9t S
Aol u)9 wokd dby Aejstelnt

o 100 200 300 400 500 500 700
Temperature (°¢)

Fig. 2. TGA result of cy3 dye with different counter cation.
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34 Cy3 959 24 Eo
RzsH cy3 ¥8E
spectrophotometer 4<%

of Wehfdc.

=o UV/Vis
Sapstol A 1Y 3

chloroformoj

2400 H

1b
—2b
=3b
——4b

1600 —5b

Abs.

800 H

540 550 560
nm

Fig. 3. UV/Vis spectra of cy3 dye in chloroform.
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Table 2. The optical properties of cy3 dye with different

counter cation.

Cy3 Nmax (NM) Emax (L/cm e mol)

1b 549 1.955 % 10°

2b 555 2.277 % 10°

3b 551 1.979 % 10°

4b 553 1.480 x 10°

5b 552 1.060 x 10°

AESH cy3 ¥r 2RIt Ag 54 opge 2 Afo]

7b gl 549 nm ~ 555 nmo| EFYo|A FE
UERUo], ol ¥ol0] cy3 =9 M 54 oA
o= FFZ UIRA] AS5Z & & AT HE Yol
22 2= 1b9F o8 gol&Z 2= 3be FE = 5
IA5E= A9l 200,000 L/cm « mol& H]&3}9ICt
35 Cy3 A= film CHH A HIAE

LCD color filter= photoresist 28& £35to] A

2582, LCD color filterg AaE AMAQ] &4 <QF
A= %Q35tA9t photoresist & Qtofxo] HA

ol Aol ZQsith. Mg o2 A ool zr-
cy3 QE(1b, 3b, 5b)o] A ¢ge LDPE (low
density polyethylene) =204 ZA3tdct. DCM

(dichloromethane) 0o cy3 @85 3 wth= &l
st % o5, 1 &%t LDPE
polyethylene) 8982 1:1(v/v) H| &2
SR SHA Sst.

DCM &ujjo] &35
chloroformoj|
Ejolou o] g9l folid wizo] DC A
P Q082S gpin coater® o]&sto] 22

S

6}01 Beg AEsHACH

(low density
@ik Esfol

ofﬂ ol
EOI‘

°co1m 0% 59 FeAlE AYstn U
Al

Table 3. Thermal stability in LDPE film of cy3 dye with

different counter cation.

Baking L* a* b* AE
pre 4474 7898  77.03

1b 1.60
post 4403 7821 75.82
pre 5207 77.66  89.55

3b 1.49
post 5272  76.80  90.58
pre 5701 7487  96.86

5b 23.82
post 6633  53.18  100.00
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