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In this study, we investigated unsymmetrical squarylium dyes for PDP optical filter that has the
absorbing characteristics of orange light radiation.

Unsymunetric substituted squaraines of the general structure XQY as 1:1:1 condensation products
of squaric acid with equivalent amounts of XH and YH condensed at the 1,3-position of Q(OR), have
also received a special interest.

Durability of synthesized unsymmetrical squarylium dyes was compared each other with selective
2 different dyes which had absorption maxima at 579nm, 592nm, respectively.
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£ 479 unsymmetric squarylium#] 7]5/4 4o Ao AFEFH 1,33-trimethyl-2-methy-
leneindoline, 3,4-di(n-butoxy)-3-cyclobutene-1,2-dione, 1,2,5-trimethyl-pyrrole, 3-dimethyl-m-
aminophenol, N, N-diethylaniline®} 1,3,5-trihydroxybenzen2 Aldrich ChemicalAl2] A|&-& A}&

3} 43, n-butanol, ethanol, sodium hydrate, 1-butanol, toluene 181 n-hexane2 (F)gAit A4
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2.2.1 1-[2-(1,3,3-trimethylindolin-2-ylidene)-methyl]-2-butoxycyclobuten-3,4-dione2| & A

2-methylene-1,3,3-trimethylindoline(17.3g, 0.1mol), 3,4-di(n-butoxy)-3-cyclobutene-1,2-dione
(22.6g,0.1mol)& n-butanol 100mIz} A 110°Co A} 24| 7H5¢H ¥ A7 3, Ao 2 wrsit) a3x
o] ¥MEEE 12A7HF ¢t AL A HAAZI 1247k0] A ¥, AP @ ZAE filtering3tL ethyl
ether wash § 70Co|A] 8X|7H5¢t Azl

2.2.2 1-[2-(1,3,3-trimethylindolin-2-ylidene)-methyl]-2-hydroxycyclobuten-3,4-dionee| 4

1-[2-(1,3,3-trimethylindolin-2-ylidene)-methyl]-2-butoxycyclobuten-3,4-dione(3.25g, 0.01mol)2 ethanol
50mlo] @3 6X|7HE¢t refluxdtth. g % 40% NaOHE 1.5ml 3718t thA] SEAE reflux & A&
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2.2.3 Unsymmetric squarylium dye9| &4
1-[2-(1,3,3-trimethylindolin-2-ylidene)-methyl]-2-hydroxycyclobuten-3,4-dione(1.35g, 0.005mol)¢} 1,2,5
-trimethylpyrrole (0.55g, 0.005mol)& 1-butanol® toluene Z3+Y(1:1 vol) 200mlo] ¥ 3 Dean-Stark
TrapE AM§-3+ 6A17HE-¢t refluxgict. ¥h-g-o] BUA o SUA7]3 H7]9f n-hexaned F7HsHH
ZAAol BAET MY AAEL filtering 31T n-hexane-d 7} 1 wash &, AR 3ri4-5]
1,3,5-trihydroxybenzene, 3-dimethyl-m-aminophenol® N,N-diethylanilineg AM-3t 1-
substituted 2-hydroxycyclobuten-3,4-dionesT™ HA] $i¢} Z2 ¥hjoz FAF.
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23 grel 7d it
gtk Wike] EubE ALo)A 308

231 2EY U WE HZE
Methyl Ethyl Keton(MEK)o]] PMMA(polymer)E ¥ o] 30wt %2] binder solutiong TE ¥, 9]
binder solution 10go] ¥/J %t Z}' HEE 0.005g & do] 1AZF =y .
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3.2 UV-VIS spectrum

DMF, MeOH 18] 3 Tolueneg {uE 3}oq, 0.0005 wt %2 =2 Z Zofjof] L33} ¥ absorption
maximum wavelengthE &% 3 %ith. Dye 12 2} §uloflA] 560~590nme] w3-& 7}A|v, Dye 4 HA]
570~600nm<] A& 7}A4 PDP optical filter§ orange cut dye2 FH3ALE & = AUtk

33 g2l RN I}

Az o &) WFHL W% A}, Methyl Ethyl Keton(MEK)o] et J2 9] 88142 Dye
13} Dye 4 & T ¥EsRLH, 29 F BEe) Y S4L Dye 1& Y5521, Dye 4& Polymerd]
PMMASte] 4840] 23 Holae & 4 ATt

331 28 74

Te YFHE W] el AR ¥ WEL S5 80T 2Ho|A 500417 WA & ¥, WEo| £}
£ F78th 2 W4 B7h A, Dye 1€ 579nmel 4 $IHE 3426%8 Yot 500413 &
ol 4879%2 oF 145% Zjol7h ¥ & 4 9tk Dye 1o] ul#) Dye 4= T Y74 Bt Aele
592nmol A 31.99% 8] EIEE RO T, B7h ¥ 3217%2, 1% B%e] o F HE FolS Uehde
& 2 95tk WebH L YTAL Dye 1o H#) Dye 47 S8 & 4 ARk

3321215 WP

Tens WEHE BAs] o) A2 ¥ BEL L5 65T, AYSE 0% ZHNA 500417 33
# ¥, 989 EREE Wrstgh LTS WFA W7t A, Dye 12 579nmol A FIHE 30.98%8 U
B QoL 500412 Foll 5096%2 oF 20% 3fol7} Atk Dye 1] 1|8} Dye 4= L& W34 %7
Mol 592nmol A 3244%2] THES Yepenl, Wb F 3172%2, 1% slgke] okF 2 o]z}
doh metd 1emg WA A4l Dye 19 ul3] Dye 471 2538 & 4 Aok
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E o= PDP optical filterg H|A squarylium dyes 4%-& 443t o]E9] PDP optical
filter 2-& ojfo] 3} FE st 4F 2 H&f H3l, 357 &ul(DMF, MeOH, Toluene)E 1€
3t A3 F4 g 4 B4 2YEE WIS WA Dye 12 Z gujofl A 560~590nme] W-4-&
7}A 5], Dye 4= Z £rojjollA 570~600nme] A& 712 B2 PDP optical filter-§ orange cut dyeZ
At}

Methyl Ethyl Keton(MEK)o}] T3t g &2} &34 Dye 13} Dye 4 & ot ¥33t9 20, 29
o E9 S4& Dye 1& %3521}, Dye 4= Polymer 9l PMMASte) 4§40 22 Hojhe o
F AAch 22 W34 3, Dye 19] H71 A, ¥ £HE ol oF 145%, Dye 4] 71 A, & £R=
Zole 1% vgte s, 12 W42 Dye 19 H|3] Dye 47} L3ttt 1235 WA 23 A4,
%7} A, 9 Xol7h, Dye 12 o 20% , Dye 4= 1% u]8o 2, Dye 1o] u]8} Dye 47 94 shqich
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