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ABSTRACT: In order to solve the problems, such as thermal stability, crack formation in thin
films, and optical loss, accurring when optical devices are made of nonlinear optical (NLO)
polymers, a new NLO polymer of polycarbonate with disperse red 1 as a chromophore was
systhesized. The new NLO polymer exhibits excellent thermal stability and good solubility for
common solvents for spin coating. The new NLO polymer has values of electro-optic coeffi-
cient of 14 pm/V and 4 pm/V at 633 nm and 1.3 #m, respectively, when the polymer was
poled at 50 V/m.
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Al o, B A¥oA AR-®  4,4-bis(4-hydroxy-
phenyl)valeric acid, acetic anhydride, dimethyl
aminopyridine (DMAP), 2-chloro-1-methylpyridi-
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A58 #EE] 93l A5 Held AHEHS
Perkin-Elmer System 2000 FTIR spectrometer
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4,4-Bis(4-acetoxyphenyl )valeric acid (2)2| 4.
2-Neck-round bottom flaskdl] 4,4-bis(4-hydroxy-
phenyl)valeric acid (1) 28.6 g (0.1 mol}, acetic
anhydride 24.5 g (0.24 mol), ethyl acetate 50 mL
£ o] mux|AFEA DMAP 1.2 g (0.01 mol) 7
ethyl acetate 50 mL.2] £92 dropping funnel$-
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DR1-4,4-bis(4-acetoxyphenyl )valeric ester (3)<]
#14: 2-Neck-round bottom flaskel
20 mL.¢}  2-chloro-1-methylpyridinium
WHAA FTh

acetate2]

methylene
chloride
lodide 3.06 g (0.01 mol)& %ol
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ol 7]¢] DR1 3.14 g (0.01 mol), 4,4-bis(4-acetoxy-
phenyl)valeric acid (2) 3.7 g (0.01 mol), tri-#-
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Scheme 1. Synthesis scheme of nonlinear optical polycarbonate.

n-butylamine FYAI7|TL 23t APs whA ATk Hold s B A= hydroxyl 15 &
Ae o DAl FHS EFPFe s A} e A Wert Al vebdg Bl
12717 214414 DR1o] =99 4,4-bis(4-acetoxy- ole} o] Lo  4,4-bis(4-hydroxyphenyl)va-
phenyl)valeric ester (3)& #43tdrt. 'H-NMR leric ester (4)& triphosgene} AlHZ%HE A7 o
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vjws} & of DR1o| 54 3meo] s (3) £33k 3gE (4)2F IN NaOH g4 8o} &
E3Eo] 2le AL #8ele Ul el ke Y E 2 triphosgened methylene chlo-
A @A) A protectionAl 7! acetyl 2&% depro- ridedl] £33t Atel 2 dropping funneld £3] F<)
tectionAl7]7] 5k 4,4-bis(4-acetoxyphenyl) skt wke = 2Astbe HCL 7h29 dig
valeric ester (3)& THF &) oA 10% #}eke] scavenger@ 1IN NaOH 3]Alg-ofo] Alg5|3]on,
Cs,COy ZFufo} wrEAZh. THF &of WA Cs, g =3 LAY 5 e phosgene 7tAE EFA
CO; #ul= acetyl 257 #3gES A3 717) A&l W2 UH 258 0 CE @3 g4
=y 2F53 M AHsle deprotectionA]#H F3 A Aot d"E 7 ExE THF, DMF, NMP, cyclo-
woAle] a9l 4,4-bis(4-hydroxyphenyl)valeric hexanone® 72 UubH o0& spin coatingol] A
ester (4)& ¥& ¢ Utk o] HFEe 'H-NMR o] Ht gujEe £ £ YR vNY
AHEH e BTE (3)9 AFEH A ped 338 polycarbonate (5)¢] A4S FTIR# 'H-
2.27 ppm&} acetyl 18 ¥ =7} Algbx| 1, 5.80 ppm NMR ~"lEZe] BAxo 28 3eld 4+ A=,
|4} deprotection¥o] H&E  hydroxyl 2% Fig. 1¢] IR 2~#EHoA] 232 o]F 3400 cm™
proton #=7 UpERton,  benzene  ringoll 2adlq e OH 289 &4 band9} 1750 cm™
hydroxyl 1&o] 27 oA aromatic proton I A L1e W acetyl 289 C=0 & 93271 Al
3Zo] upfield o2 shift7} doigdes #EAF ¢ I 1775 ecm™'ojA] carbonate Z1Fo)| &Exjsh= C=0
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Figure 2. 'H-NMR spectrum of nonlinear optical polycarbonate.
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