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Abstract

A previous paper was reported in being sensetized photopolymer, poly(vinyl cinnamoyl
acetate) (PVCiA)"with some squarylium dyes such as 1,3-bis(4 or 6-trifluoromethyl-
1,3,3-trimethylindo) squarylium dyes(TFSQ).Here, we synthesized new 1,3-bis(4 or 6-
nitro-1,3,3-trimethylindo) squarylium dyes(NISQ) to sensetize photopolymer, such as
poly(viny! cinnamoy! acetate).

Absorption’s coefficient of (NISQ8) is 815x10°, the sensitivity of PVCiA added with
NISQ8(3%) was highly sensitized 8 times than not added, and 2 times than TFSQ8(3%).
Maybe, high absorption’scoefficient and red shift of NISQs with strongly withdrawing
group to TFSQs afford to the high sensitivity of PVCIA.
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1.4 £

ZHd AZAE 7R ZABZHTERE FolA Poly(vinyl cinnammoyl acetate)(©]3HPVCiA)
e ngwe RSN el 2 ARynEz dy LA g7

PVCIAY Z7Ad o3 nzg=slel] diste] B AxEo] HHAA HAFAZIE =HUT
2.4-Bis(trifluoromethylindol)squarylium dyes(¢]8hTFSQ)e] FEAE =3t 1A =3E A
watd AN EE 2R A3} v TFSQ7F a3 oz a3y dova dE ¢+ 3
Ak

EroAME AT 1,3-Bis(nitroindol)squarylium dyes(°13hNISQ)E 3H/d3ted PVCIAY 1%
E3}o] didle] HES D NISQY EA st mugt,

2.4 3

21 Alef & 7|7]

A A ko 2 Poly(vinyl alcohol)(0]8HPVA)E Al#ES AHE3H2.¥ monochloroacetate,
Dimethylsulfoxide(DMS0)& A4l glo] 532 12 A3tk A dZ2F2 Me-OHT
of AT KOHE Smd §H3A174 453 248 g3l of4 & AHE ¥ A&t 537
A2 NISQel A4 A2kl 3-nitroaniline, 3-methyl-2-butanone, lodomethane, NaOH 2 £
o] 5& AldrichAle] EFA ez A4 glo] atE AHE3Ath

$HE2A712%E Electrothermal IA9000, UV/Vis® Shimadzu UV-2101PC, Shimadzu
FTIR-8201PCE zt7 At43t9em 1H NMRe 448478 dEAAFX-4008 827 8%
%], Carlo Elba Model 1106Analyzerg ztzt Abgatgith. 2374 T F7b digh A =S4
Gray-scale & ol&sted Z7A9 A7td ZEg 1022 39 JUREE QAT 28
£ul= Methyl glycol& AMgatien @4 A& Methyl glyco/MEK(V:V/1:1)9] EF-E9E A}
&3tk

22 Poly(vinyl cinnamoy! acetate)e| &had "8
AR wat geA vhgoz At
'H NMR(DMSO-Dg): 8 (in ppm from TMS)=1.60-1.90(d,CH2), 4.60-4.70(s,COCHb2),
5.0(s,CH), 6.70&7.73(d,CH=CH), 7.5(m,Aromatic)

2.3 Squarylium Dyes & ZZHA| A
4 or 6-nitro-2,3,3-trimethylindolenine
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3-nitrophenylhydrazine= AR wal dAsQod HA glo] athe Algsgat) 37 Zg
23] £n] Et-OH 70m¢9t 3-nitrophenylhydrazine 22.90g(0.13md), 3-methyl-2-butanone
13.45g(0.16m)E B3 5A BFAIFATE olw 9%6%2H2S04 5mE H7MsHo wHEEel
5%NaOHE #7bete] @714338l8td nA7F Howx dide] Hed o3 AdHZ2E £&3td F
W HEA7IH B Eo] HTh(+E: 48%)

Analysis(%). Calc./Found: C;47.01(47.11), H;4.57(4.44), N;27.43(27.45).

4 or 6-nitro-1,2,3,3-tetramethylindolenium salt
4 or 6-nitro-2,3,3-trimethylindolenine 0.1mol¢} methyl iode 0.12m0lZ acetonitrile 300méZll
A TN BHFAHY. HAAES 3¢ F CHCIBZE M3 ch(58:55%)

4 or 6-nitro-1,2,3,3-tetramethylindoline
4 or 6-nitro-1,2,3,3-tetramethylindolenium salt& 5%NaOH=Z %33lo JdHZZ £%3}9
T A2AA EHES AAH(FE:100%)

Di-n-butyl squarate

squaric acid€ n-butanol/toluene(l:1/viv)ell &3JAI11 F 14A12F EF A} oW BAHE
E& Dean-stark trap® o|&3lgey vtg £E5F &8 FEA 7|1 AYFF3 FHEL
A (€:90%)

Monosubstituted butyl squarate

Et-OH %°| Di-n-buty! squarate®} 4 or 6-nitro-1,2,3,3-tetramethylindoline2 %1 80°C
A 5EF BRANF 4202 YAAIE Ao AAEo] YA AFF A glo] A4
o(+£165%)

Monosubstituted squaric acid

monosubstituted butyl sqarate® FEt-OHZol &FA17)HA 40% NaOHE H&3FE Ao
Z YA F 2N HCIZ F3319 HxA JAEo] A7y o3 A Qlo] AAgsdnh(+
£:70%)

Squarylium Dyes #%(General method)

monosubstituted squaric acid® 4 or 6-nitro-1,2,3,3-tetramethylindoline Smilg
n-butanol/toluene(1:1/v:v) Eg-& ol A 1617t wHg-A1F o}

g3 F8F &9E AA3I column-chromatography (A 71-8 m:CHCls/Hexane : 3/1)& o]§&
&t B2 A
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3.2 4 1%

3.1 Polylvinyl cinnamoyl acetate)2! &4

DMSO
tCH2— CHy= + CICH2COOH ———> —GCHQ—CH-)B
[ !
OH ?
clo
CH2ClI

Polimerization
—» —H{CH-CH2%;

|

oK 0
&

CH [
" C'H2
CH C'O
O &

il
EDH)

Scheme 1

monochloroacetate$} PVAS dl2dHlE2ugoz do|x Poly(vinyl monochloroacetate)(©]
3:PVChA)E DMSO 47 FolA AR47HE3% %8S B85t (Scheme 1)

2o} £ DMSOIA ] PVChAS $4ol acetoxyl71] Ed€ A 4 dhe A& AR
o wEsgon 53 Zgudre EZ72 Q8 PVChAY ¥4 @& F&°| AsstAL
NMR 2427 actocyl”]®] CH3E #25x &gttt PVCiA¢ #4 %= DMSOZl PVChASH A
92§37 ¥hg XA PVCIAZ d%1om NMRS <! 2% PVChA$} monochloroacetic ester¥
o] cinnamoyl acetoxyl”|2 X&d A& A&

3.2 Indoline S % trifluoromethylindo squarylium dyes2! &4

Indoline®] x5 2 Fischerfdwoz gastgen ™2 r0) A48 metaX| @ 3-nitroaniline
9] indolenine3h= metaX| 8 phenylhydrazines® #o] Az&<1717} meta$iol 29 XYY H|7}t
119 vg2 oAl ANET T nasga glom'™® 49 6919 olFAZ} 119 M2 AFHAUT
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1 A EE FF o5 HE 33t Ha & Aot} (Scheme 2)

Squarylium dye(SQD)E Y¥r3 o2 squarine4ts A7l ER§ 23S £+ Uz W%
FEAY 2g9gos FAHD Bude A SQDY A FAWHE ol gyt
Table 10 49] =& 6%l X3€ NISQFEHS AAE Z+z et 499 X @ NISQE
& EBAFE Jehhugley 699 X3 NISQE ¢ 28iAE @A Jehgoh ¥dA NISQE
A NISQETH W2 32 Yeha gled ol5d dd 940 35 FAAEANY(MOPAC)
o] 83te] FHste] RuY oA olch E3 B AP A FA NISQ9 FEAE SQDY E/¢
TEEY carrier o] FEEHNLH oj59 FAHU|H B A= A3 B & dFo|vh £F
Mo Hug TFSQET F3A57F w4 Uetgted olAL AzEFA717F NO>CFs 0|22 &
B3el olg Ao FHASTI BA Uehdtn Ale gk

-3
3T
o
o
=2

Table 1 Data of Nitrolindo-squarylium dyes.

byes \Ej;)l)(i A(r::l))(a' ( XE:(;S) I(VOIC I;' Analysis(26)b) Found/Cald.

c H N
NISQ8 33 652 8.15 320> &% (gﬁig) (}83%
NISQ9 20 655 5.9 2% (gigg) (gji&;) (ig:g»
NISQI10 £ 654 388 335> gt e 1058

a) measured in CHCIls
b) elemental analysis of NISQs

33 dHi#x

BHolE 80% =¥ PVCIAE 7|22 &9 NISQY 7ol 4 Jdi:g ZAsy
Fig.1o]l ettt AAEL AHoA FHAYLE 3%2 14 F cinnamoyl”|e] T w}&
FRRES FA48H Y FigloXe 4449 37171 PVCIAY #71E 3¢ ol dA% 5=
A T2 F= Lol doju AuREst AstHe @S YEUR 1SS ¢+ ok F
T43%2 NISQ7} cinnamoyl”]9] trans-olefin(-CH=CH-) Radical3}9] energy#o]l& €27
%3822 -CH=CH-9 cross-linking®] #4¢] A3lste] Jjzt=rl dojzcia Alego,
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Bz, O 23, Oy e @~ P
—-—-b
Nre T con.HCI con HCI NFgNH HoN

CHz cHa | CHg cHa
1 +CHgCOCH(CH)2 — Noz@ﬁ}cm ACHTS CHg
P
2 3 CHa

Cl
O n-BuOH O e
—_— 4+ CHp NG, T

HO OH BuO OBu \
CHs
5 4
0 CHg cHg O CHy CHa
CH N, — o{}cri NO, ——
f OH i
OBu CHg CHg
6

& éﬂ%‘ﬁ@
o mcr'a_@”q@

CHg cwe : CFBC"B
1 0
NISQ.8-10
Scheme 2
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™
S001 —s— NISQ8
' —e— NISQ9
2 —a— NISQ10
2 1
2 =
(73]
9 2m4
E ]
@ 1004
0+
0 2 4 6 8

Density of Dyes(%)

Fig.l Relative sensitivity between PVCiA and NISQs.

4.4 &

PVCiA9 12E8E A3t A FA3le NISQE PVCIAZIE RO R 4%0|4 A7} A= 27
Ao FEABOZ2 A3 FUAHEst FAN B2 ¢ F AN Indolinedte] 490 A=}
FA7I7F A% 717 A 2 % PVCIAY nREse] ad¥9S & 4 Uit

Ht A NISQ9E 3% FolA e 4oiR=g Yehle AL ugFe) 27449 AoE &
Sl=rh Ao NISQETH o802 4o 2744 Hrlex 2 2Za7E Jgd 4+ Ao
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