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ABSTRACT

In this study, sensitizing dye was prepared by the reaction of 2-methyl-3-sulfopropyl-5-phenyl-ben-
zoxazolium(inner salt) with ortho-ester in the presence of triethylamine,

The product was identified by using wvarious analytical tools such as Elemental analyzer, IR
spectrophotometer, UV -Vis spectrophotometer, 'H-NMR spectrometer, TGA and DSC.

Therefore, it was concluded that benzoxazolo carbocyanine dye can be used as green-sensitizing dye
for the spectral sensitization of photographic emulsion,
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Table 1. Spectral sensitizauon region and absorption maximum by cyanine dyes
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Class Heterocyclic Ring Sensitization Region  Absorption Maximum{(nm)
Pentacarbocyanine Quinoline Infrared 1080
Tetracarbocyanine Quinoline Infrared 940
Tricarbocyanine Quinoline Infrared 800
Dicarbocyanine Quinoline Infrared 710
Carbocyanine Quinoline Red 610
Benzothiacarbocyanine B—Naphthotliiazole Orange-red 600
Selenacarbocyanine Benzoselenazole Orange 570
Thiacarbocyanine Bezothiazole Yellow 560
Indocarbocyanine Indoline Yellow-green o550
Benzimidocarbocyanine Benzimidazole Green 500
Oxacarbocyanine Benzoxazole Blue-green 485
Thiazolinocarbocyanine Thiazoline Blue 440
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AAAES 8 2 E4E 93 717124 IR spec-
trum-2 Shimadzu IR-435 spectrophotometer& A}
238} KBr disk 2.2, UV spectrum- Shimadzu
UV-265 spectrophotometer& AR2-3}od of g8 8-
ol Al AU,

£33l dAaiHo]= Perkin-Elmer 240C Elemen-
tal analyzer& A}8-81% .00, A FF A2 Xenonol A
3kV=E A% A7l Ion Tech FAB Guno= #AXjH

MS-DX303 Mass spectrometerE AF2-3lo] Gly-

ARG FAAL B4 3

ate] DMSO-ds 871 3t SA 34 .

18]35 9% FEA(Thermal Gravitational An-
alysis : TGA) 3 Alz}AE s34 (Differential Sc-
anmng Calorimeter : DSC)2 Du-pont Model 951
%} Du-pont Model 910-& AF2-3}9 o},

3. 5,5-Diphenyl-3, 3'-bis(3-sulfopropyl )ben-
‘zoxazolo carbocyanine triethyl ammonium
salt?| g
S 4 9] §H4d 9= benzoxazolo carbocyanine A
FEE A on, FH=EE Scheme 19 o}
ERJi At
50mL 37 FelX=d] 2-methyl-3-sulfopropyl
-5-phenyl-benzoxazolium(inner salt) 0.002mol (0.
6628g) & ¥l m-cresol 4mLE o] ¢ 5871 wut
A 71 A Ak
o] follof] ortho-ester 0.003mol{triethyl ortho-

ceroli} Trifluorocacetic Acid E8E9)] WAL S =
¢l & Positive Ion FAB spectrum< 15sec®] scan
rate2 4] m/z=20°1*4 m/z=1,0008 4 7}x] &3}

R

'H-NMR 42 Bruker AMX 300MHzE A}

Table 2. Reagents

formate 0.4537g)®% triethyl amine 0.004mol (0.
4088g) & A7Is & R4V E FA 6] HeE .
U 28 ARS8t RE22% 110°ColA 1A17E B¢t
Ela N e = T

vS-Eo ve-E AL gFe v agnteEagug 3

Reagents Grades Supplier
oo ) | %% H.W.SANDS CORP,
Triethyl! orthoformate G. R Tokyo Chemicals Industry Co., Ltd.
Triethyl amine G. R Tokyo Chemicals Industry Co., Ltd.
m-~cresol G. R Tokyo Chemicals Industry Co., Ltd.
Methanol E. P SAMCHUN PURE CHEMICAL INDUSTRIES LTD.
Diethyl ether E. P SAMCHUN PURE CHEMICAL INDUSTRIES LTD.
Chloroform E. P SAMCHUN PURE CHEMICAL INDUSTRIES LTD.
Acetone E. P SAMCHUN PURE CHEMICAL INDUSTRIES LTD.
DMSO-ds 98% Aldrich Chemical Company, Inc.
Trifluoroacetic acid 99. 9%  Aldrich Chemical Company, Inc.
Glycerol 99. 9% Aldrich Chemical Company, Inc.
Silicone oil Shin-Etsu Silicone Korea Co., Ltd.
Silica gel 60(0. 015~0. 04mm) Merck (for Column Chromatography)
Sea send (30~50mesh) First PRRI{L S HR R &t (Japan)

TLC plate

Aldrich Chemical Company, Inc.
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Scheme 1. Synthesis of 5,5 -diphenyl-3, 3’ -bis(3- N
sulfopropyl Ybenzoxazolo carbocyanine trie- g_\i 60 - ﬂ
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oj2{gF M}AS 53] vtES & AANEE A9 vjegt Fig. 1. IR spectrum of 5,5-diphenyl-3, 3'-bis(3-sul-

2o Ho AHIAZvEOYTE o] § EEEXEH fopropyl )benzoxazolo carbocyanine triethyl am-
B EFS B3] H)E 6:1~2:171%] WaIA1F|H A Bal s monium salt.
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UV- Vis spectrophotometerE o]-£&3to] &13}a1,
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spectrophotometer, UV-Vis spectrophotometer, |
Elemental analyzer, Mass spectrometer, ‘H- k
NMR spectrometer, TGA 2 DSC 2.2 &8R1s 0.0 . .
t} 200 300 400 500 600 700
: Wavelength(nm)
_ Fig. 2. UV spectrum of 5,5 -diphenyl-3,3'-bis(3-sul-
. &3 2 st fopropyl )benzoxazolo carbocyanine triethyl am-

monium salt.

Table 3. Yield and elemental analysis of 5,5 -diphenyl-3, 3'-bis(3-sulfopropyi Jbenzoxazolo carbocyanine triethyt
ammonium salf

Elemental analysis : found(cal.)

Product Yield(%)
H N
5, 5 ~diphenyl-3, 3'-bis(3-sulfopropyl ) benzoxazolo 50.20 63.34 6.11 5.3
carbocyanine triethyl ammonium salf (63.63) (6.12) (5.43)
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Vis spectrum, Mass spectrum, 'H-NMR spec-
trum, TGA 2 DSC¥ Fig. 1, Fig. 2, Fig. 3, Fig.
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Fig. 3. Positive FAB spectrum of 5,5 -diphenyl-3, 3'-bis(3-suifopropyl )benzoxazolo carbocyaninetriethyl ammonium

salt
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Fig. 4. '"H-NMR spectrum of 5,5’;diphenyl—3,3'—bis(3—su|fopropyl)bénzoxazolo carbocyanine triethyl ammonium

salt
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Fig. 5. TGA thermogram of 5,5 -diphenyl-3, 3'-bis(3~sulfopropyl )benzoxazolo carbocyanine triethyl ammonium

salt
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Fig. 6. DSC thermogram of 5,5 -dipheny!-3, 3'-bis(3-
sulfopropyl )benzoxazolo carbocyanine trie-
thyl ammonium salt.
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