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ABSTRACT

In this study, sensitizing dye was prepared by the reaction of 2-methyl-3-sulfopropyl-4,
5-naphthothiazolium(inner salt) with triethyl orthoformate in the presence of triethylamine.

The product was identified by using various analytical tools such as Elemental analyzer, IR
spectrophotometer, UV -Vis spectrophotometer, 'H-NMR spectrometer, TGA and DSC.
Therefore, it was concluded that naphthothiazolo carbocyanine dye can be used as red-sensitizing dye

for the spectral sensitization of photographic emulsion,
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Table 1. Spectral sensitization region and absorption maximum by cyanine dyes

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 A-naphthothiazole Orange-red 600
Selenacarbocyanine Benzoselenazole Orange 570
Thiacarbocyanine Bezothiazole Yellow 560
Indocarbocyanine Indoline Yellow~-green 550
Benzimidocarbocyanine Benzimidazole Green 500
Oxacarbocyanine Benzoxazole Blue-green 485
Thiazolinocarbocyanine Thiazoline Blue 440
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B Ao Fziio] §A] 9l FAo] ARE3E A
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2.4 717|

AAAES 82 € E4F A 71712 IR spec-
trum-2 Shimadzu IR-435 spectrophotometer& A}
£3}le] KBr diskd .2, UV spectrum< Shimadzu
UV-265 spectrophotometerg& ARE-3to] o gh-8-8-of
o] Al dArt.

E5 AAEAM = Perkin-Elmer 240C Elemen-
tal analyzerg& AH§-3t-2.o, A FE AL Xenonol| A
3kV®2 Z%EA|Z] Ion Tech FAB Gune® AraA|H

MS-DX303 Mass spectrometerg ARg-8}o]
Glycerol3} Trifluoroacetic Acid &9Eo} A EE

Table 2. Reagents

Naphthothiazolo Carbocyanine S ¢] 314 3

=0l ¥ Positive Ion FAB spectrumE 15sec?]
scan rate2A] m/z=20°14 m/z=1,000 37} =
ZA st

'H-NMR #4-& Bruker AMX 300MHzE A&
&t DMSO-ds 80 3slollA &t az2lal &

- ZZ2 A (Thermal Gravitational Analysis: TGA)

F AlzpFEAPL g2 A (Differential Scanning Calor-
imeter : DSC)-& Du-pont Model 9513 Du-pont
Model 9105 AF&-3HTh

3. 3,3"-Bis(3-sulfopropyt)-4,5,4",5 -naphthot-
hiazolo carbocyanine triethyl ammonium salt
o] gt
Z73A 4 o) §HAJ o)l = naphthothiazolo carbocyan-
ineZl FES HHstgon, FAEHEE Scheme 1
ol JERASUT.
500mL 37 Eet239] 2-methyl-3-sulfopro-
pyl-4, 5-naphthothiazolium({inner salt) 0.002mol
(0.6428g)-& ¥ 31 m-cresol 4mLE g0 ¢k 587 u
A ZVE A =20
o] 8-eloj| triethyl orthoformate 0.003mol(0.4537

Reagents Grades Supplier
~methyl-3-sulfopropyl-4, 5-
iapht}?o};hi?;zomfmp(lnﬁr ialst) 9% f1. 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 Chemica! 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 ARkt (Japan)

TLC plate

Aldrich Chemical Company, Inc.
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Scheme 1. Synthesis of 3,3 -bis(3-sulfopropyi)-4,5,4’,5 ~-naphthothiazolo carbocyanine triethyl ammonium salt.
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Table 3. Yield and elemental analysis of 3,3"-Bis({3-Sulfopropy!)-4,5,4’,5 -Naphthothiazolo carbocyanine triet-

hyl ammonium salt

Elemental analysis:found(cal.)

Product Yield( %)
C H N
3, 3’~Bis(3-Sulfopropyl) -4, 5,4", 5"-Nap-
T P py‘ , P 58.59 571 5.55
hthothiazolo carbocyamne triethyl ammon-
. (58.94) (5.75) (5.57)
ium salt
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Fig. 1. IR spectrum of 3,3"-bis(3-sulfopropyl)-4, 5,4", 5"-naphthothiazolo carbocyanin'e triethyl ammonium salt.
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Fig. 2. UV spectrum of 3,3"-bis(3-sulfopropyl) -4, 5,4", 5~naphthothiazolo carbocyanine triethyl ammonium sait.
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Fig. 3. Positive FAB spectrum of 3,3 -bis(3-sulfopropyl)-4, 5,4’,5"-naphthothiazolo carbocyanine triethyl

- ammonium salt.
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Fig. & 'H—NMR spectrum of 3,3 -bis(3-sulfopropyt)-4,5,4", 5-naphthothiazolo carbocyanine triethyl

ammonium sait.
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Fig. 5. TGA thermogram of 3,3’-bis(3-sulfopropyl)-4,5,4’, 5 -naphthothiazolo carbocyanine triethyl

ammonium salt.
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Fig. 6. DSC thermogram of 3,3’-bis(3-sulfopropyi)-4,5,4’,5"-naphthothiazolo carbocyanine triethyi

ammonium salt.



