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Abstract

A previous paper was reported in being sensetized photopolymer, poly(vinyl cinnamoyl
acetate (PVCiA) P with some squarvlium dyes such as 1,3-bis(4 or 6 -trifluoromethyi-
1,3.3-trimethylindo)squarylium dyes(TFSQ) and 1,3-bis(4 or 6 -nitro-1,3 3-trimethylindo)
(NISQ).

Here, we synthesized new 1,3-bis(1,3,3-trimethylpyridylindo)squarylium dyes(PSQD) to
sensetize photopolymer, such as poly(vinyl cinnamoyl acetate).

Absorption’s coefficient of (PSQD1) was 9.78 x10°, highest absorption’s coefficient
among them synthesized by author, and the sensitivity of PVCiA added with PSQDI
(3%) was highly sensitized about 16 times than not added, and higher than NISQ(3%4).

PSQD1 with substituted 4 and 7 positions by nitrogen is rich in n- 7 transition,
resulted in high absorption’s coefficient, red shift for another squarylium dves, and
afforded to the highest sensitivity of PVCIA.
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Zd o AH7E 7bE 23 T EAS Poly{vinyl cinnamoy! actate: PVCIA)E Misnkel] &
& wEd ¥ 2 A7 5o 0¥ ® pYVCIAS 4438 & 2303 PVASH monochloroacetate
o] oz EZgkgelA 24 By F2AE AMEY A28 HE&S wole 9FE H2HA
FatolAn gl Aot ARER A4y JHo T dxuEse] qP AT uAEHE
dete #2448 FAsld PRE o) 5 Uk B3 SRR £59 A1 Squarylivm
Dyes #=AE §43td PVCIAY 274288 24559t Indolinede] 4EF 69 ¢4 NO:
o} CF39 #HAEU7E ©910 2 PVCIAY THEFHE 9% 4 gody 2 deloeza Ax4ES
719 ©lo 2 F9A Holin ERASFe 78 PVCIANY oluA] Ho|7t fo)sig7| uE
ojgtm At H Ak

ERAE PVCIAY ngEde g8 o g A PyridylindolineE #4435tz PVCiA2 Hut &
2 1AEEE Aeg AF4E Badn
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2.4
2.1 Alek & 717

E AFe] Al£3 2-chloropyrazine, 2-chloropyridine, 2-chloro-5-triflusrome-thylpyridine,
2-chloro-5-nitropyridine, 3-methylbutanone % 7€}l £3] 52 AldrichAt2RE ¢43t9.o0
AAglel ahe AMgskh. UV/VisE Shimadzu UV-2101PC, 'H NMR<S 4 ¥ 47 FX-400%
Az EEAAE st AFEANYARE  Shimadzurle]  QP5050H, §3EFAHr|EE
Electrothermal 1A90008 AH8-8t9th PVCIAZ R AR o3 ¢43% s g2 AHEsg
o, FPALre wWE ZEEAL Gray-Scalefe ol&sidch ARAHIEA EuEe
methylglycolE AHRglglen 490 2% mehtylgyco/MEK(1:1 viv)e ZEEnE AL&3%
=3

22 Pyridyl indonine 7 & o Ea¥®

221 Hydrazine += A2 4

1-Methyl-1-(pyraz-2-yl)hydrazine(la)

2-hloropyrazineb1.9g(0.45mol) 9 methylhydrazine 24.6g(0.53mol) & 100ml T3] W
A2 A 44 7F ¥kgE ) vhgo] ¢ ¥ 5M NaOHE 313 & 2Mdjdg &3809 &g
FEF LAY e ZHEE JdHZ2E FALVIZEY T anate s WEel At
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48 60.2%, mp: 35T
o3} hydrazineF = &2 47|9 22 whiog ghAlsgict
'H NMR(CDCl3) : (TMS) & = 8.37(d,1H,H-3);7.81(m,1H,H-5);
7.62(d,1H.H-6); 3.90(bs,2H,NH);3.12(s,3H, NCHa)

I1-Methyl-1-pyridylhydrazine(2b)
& 45%, mp: 42T
'H NMR(CDCI3) : (TMS) & = 8.25(d,1H,H-3)7.81(m,1H,H-5);
7.43(d,1H,H-6); 3.80(s,H.NH);3.21(s,3H,NCH3)

1-Methyl-1-(5-trifluomethylpyridyl)hydrazine(2c)
& 70%, mp: 48°C
'H NMR(CDCls) : (TMS) & =8.30(d,1H,H-3)7.70(m, 1 H,H-5);
7.43(d,1HH-6); 3.85(s,H NH)3.18(s,3H NCH5)

Methyl-1-(5-nitropyridyl)hydrazine(2d)
=& 46%, mp: 73°C
'H NMR(CDCl3) : (TMS) 8 = 8.37(d,1H,H-3); 7.81(m,1H,H-5
762(d,1H,H-6}% 3.78(s,HNH):3.20(s,3H,NCHa)

2.2.3 Hydrazone #+=# 2] 34

3-Methy!-2-butanonel -methyl-1-(pyraz-2yl)hydrazone

toluene 100ml% ol 3-Methyl-1-(pyraz-2-yDhydrazine(2a) 45.0g(0.36mol)2}3-methyl- 2-
butanone 34.7g(0.40 mol}Z ¥ 1 24A3F 785 oM dean-stark trap® 37 Zepa3o| ¥
et vhgA] AGEE 28 AASGG 8k FEF Sl ZYAAS D ZPNAZETY DR
A A3

(M71-8 : diethylether : hexane / 1:10). 2 %% Y. +& 46%

o3} hydrazonef =& 79 #& wyoz #4438

'H NMR(CDCL) © (TMS) 8 = 807(m,2HH-5 and H-3);7.90(d,1H,H-6)3.17(s,3H,NCH);

2.70(sept, H,CH); 1.95(s,3H,CHs); 1.20(d,6H,2xCHa).
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3-Methy!-2-butanone 1-methyl-1-pyridylhydrazone(3b)
oA o4 FE& 47%
'H NMR(CDCl3) : (TMS) 6 = 811(m2H,H-5 and H-3); 7.81(m1HH-5)% 3.12 (s3H
NCHz): 2.68(sept,H,CH); 1.90(s,3H,CHs) 1.22{d,6H,2xCHa).

3-Methyl-2-butanone 1-methyl-(5-trifluomethylpyridyl) hydrazone(3c)
QA 29, #& 52%
'H NMR(CDCHh) : (TMS) & = 812(m,2HH-5 and H-3); 7.74(m,1HH-5); 3.15(s,3H,
NCHs) 2.55(sept, H,CH), 1.90(s,3H,CH3); 1.20(d,6H,2xCH3).

3-Methyl-2-butanone 1-mthyl-(5-nitropyridyl)hydrazone(3d)
27 29 FE&: 49%
‘H NMR(CDCL) : (TMS) & = 8.16(m,2HI,H-5 and H-3); 7.95(m,1H H-5); 3.21(s,3H,
NCHs): 2.65(sept,HCH); 1.8%s,3H,CHs); 1.20(d,6H,2xCHa).

2.2.4 Pyridyl indoline =2 &

2-methylene~1,3,3-trimethyl-4,7-diazaindoline(4a)

3-Methyl~2-butanonel ~methyl-1- (pyraz-2ylthydrazone(3a) 55.09g(0.29mo)E 1+ Zihbx
Ao gar A Z97] ot 250 T A Al 34¢F FF rHEEt Tt W4FE gz E 1R A
A5t

(Silica,® 718« : diethylether) ©13} indolinef EHES 479t 22 Wy oF A5t

PaM 24, F8& 5%

'H NMR(CDCly) : (TMS) & = 7.72(d,HH-5); 7.62(d,1H,H-6); 4.08(dd2H,CHz); 3.12
(s,3H NCH3z); 1.33(s,6H,2xCHa).

2-methylene-1,3,3-trimethylpyridylindoline(4b)
A 9 F& 21%
'H NMR(CDCls) : {TMS) & = 7.65(d, HH-5); 7.32(d,1H,H-6);
4.10(dd,2H,CHz); 3.20(s,3H,NCHa); 1.43(s6H 2xCHa).

2-methylene-1,3,3-trimethyl-5-trifluomethylpyridylindoline(4c)
a8 oY 58 34%
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'H NMR(CDCl3) : (TMS} & = 7.60(d,H H-5); 7.30(d,1H,H-6);
4.15(dd,2H,CHz); 3.15(s,3H,NCHa); 1.25(s,6H,2xCH3).

2-methylene-1,3,3- trimethyl-5-nitropyridylindoline(4d}
F2M oY & 2%

'H NMR(CDCly) : (TMS) & = 7.70(d,H,H-5); 7.43(d,]H.H-6);
4.23(dd,2H,CHz); 3.26(s,3H,NCH3); 1.36(s,6H,2xCHa).

2.3 Squarine 4 2-2| FHM(general method)

37 ZetA3eo] Dean-stark trap® F#AZ1F squaric acid®}t indoline # %A Fmold
n-butanol/toluene(l:1viv) 2] &3 -BoFolA 16417 #

F ukg2 Hstgch &9 AAF F
acetone 22 M Hste] 45T oAl HE FARAFL

3. 2% A »nF

3.1 Pyridylindoline S+ =& 2 Pyridylsquarylium dyes2| &4

Aniline $E A2 R¥ Indoline? 4L dutH o2 Fischeri4goz stasgoy ™ vy
olM¥ 2-chloropyridine F+EAZFH A& 92 49522 hydrazone7tA
indolined 42 32ef|A BxZRE0R 8

A sl oo
4T+ At

- 147 -



148322l &3 A) H18F A2E 200,

CH3
CHAH- CH (CHg) 9 CH CH
o
la-1d 2a-2d 3a-3d
CH,
7o CH,
\i CH,
X
CH,
4a—-4b
HO 0
4a-4b  + jI:Z
HO 0
Butanol/Toluene

e
Il L

y

PSQD1 N H

PSQD2 | N C H PSQD1-4
PSQD3 | N C CFy

PSQD4 | N C NOp

Scheme 1
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Scheme 19 &4 #4< Jeliglen B8 2de 4% 2gykg oz QT olallA 123l it
g3t en) whe 28 & column-chromatography (47188 THF : Hexane/2:1(viv)}Z #4,
A 5.

Table 191 4% =& 599 2&¥ PSQD M4 #2492 ZHE 24 Jehdiich 4919 A
PSQD1S 2857} oA 52 F345E YeElGien 5999 A% PSQD3, PSQD4AT 54
mR gl PSQD2ETE ZAAMe]l ARz &%}t FAASE Wakvh mi B g Y
PSQD 4 =A% Squarylium Dyed 543 D& &9 carrier A40] BRHN oA AR FHF &
carrier 34 L& dlste AES o 1 FARe FA/4 4] distdA e Al 21
dAelty, md Are B1F Trifluoromethylindo-squarylium dyes{(TFSQ), Niterindo-
squarylium dyes(NISQ) Bth &3A57F 54 Jehged oA L pyridined A4e vTHHA
Bow ot n- g’ Ho)7t 4544 Lol FRAF7 ForstActa A=y 538 pyrazine®#<E
742 PSQD1e] A$= 38 ojael FaA%7t Btk PVCIAY T2 E3E Hste] A7 FAsho
PSQDE PVCIAZIEFoZ 4%ol4 A7k AlE ZHAY srazoz Adsgte] 4iiztert G438
A 74 o 4 Q%o Indolinedt] 4990 AAFA7IZF 2e 717 & 2 £F PVCIA9
Zestd aHAY-L o 4 Ak A NISQIE 3%AFA Ho] Augd=g vehls
& A FEAY A4E GaTrh Y NISQRT worne 4%e 334 A7te= 2
PERAE Ve 5 AT

ofd ., Kl

Tablel Characteristics of Pyridylindosquarylium Dyes.

Analysis(%6)b) Found
5 Yield | Amaxa)| ea) | MP {Caled )
VES 1 (%) am | x105) ] (T)
C i N F
66.65 6.10 19.44
PSQDL 55 634 | 978 | 285 | seam) | (605) | (1953
mes | 643 | 1305
PsQDz | 36 625 | 54 | 289 | a0y | 650 | (13.08)
59.64 454 9.86 20.11
PSQD3 | 58 | 628 | 69 | 35\ o5 | w6l | 993 | 202D
6011 | 500 | 1620
P5QD4 | 46 624 | 666 | 332 | hoyy | o2 | 1622

a) to be measured in CHClzs b) Elemental Analysis of PSQDs
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33 oAz

Eaos A3 PVCIAE ABA A3 Aoln PVAY monochloroacetate?t 80% ¥
Poly(vinylchloroacetate PVChA) & oj&3tef 448 PVCiAelr PSQDe] H7bd w2 Jdizd
2 24std Figld el AAEE AHoA 3048 3% 2 14¢ F cinnamoyl7| 4
=eiol 2 FPEg Z4sgou™ Figldds 2849 F717 PVCIAC F7H2 49 ¢
L A vEoM FFEALY FE Ao} Gy AE R HotEE A4S Urhlz S-S
4 5 Ut FEAFE PSQD7) cinnamoyl”Z] 9 trans-olefin(-CH=CH-) Radical8tel energy#
o] F 2077 %522 -CH=CH-9 cross-linking®] @Ale] Asste] Aulgd=rt Eojdtm A}
A¥l 53 PSQD1S 247} 49 790 48 AR n- x Ho|7l fo]3A dolyt nTGAI
A EgAFe F7MZ cinnamoyl?] 9 trans-olefin (-CH=CH-)Radical&le] energy@elE 7|
Yo# ~CH=CH-9 cross-linking ¥&e] F7tso] A7t st Aleldnt
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Fig.l Relative Sensitivity according to PVCIA added PSQDs.
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4.4 &

PVCiA® n=shg st 20 @43t PSQDIE PVCIAZIE® R 3% H7HA] wld7kA]
9 didERn 6ol de] ZEFIIE ofF £ Ao HBAAM LEYE AAY IAF ol
THA 7R vRaReR ditd FdiEt $AS A4¥e ¢ 5 AUt 2 ofEE
Indoline@tel 4919 7900l HAg Efstm2M F3AFE =Y 5 Alen sy S48 <
3ol PVCIAAIS oA del7} folate] ezt S71tsin a Al e
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