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Abstract : Naphthothiazolo carbocyanine is of industrial importance as red-sensitizing
dye in the spectral sensitization of emulsion microcrystals in negative film-making. In
this study, red-sensitizing dye was prepared by the reaction of
2-methyl-3-sulfopropyl-4,5-naphthothiazolium(inner salt) with triethyl orthoacetate in the
presence of triethylamine. The product was identified by using various analytical tools
such as Elemental analyzer, IR spectrophotometer, UV-Vis spectrophotometer, Mass
spectrometer, "H-NMR spectrometer, TGA and DSC. The maximum absorption peak in
methanol solvent was 573nm. 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. Reagents

AQA Ab2E Aaze) A 3

Reagents Grades Supplier
2-methyl-3-sulfopropyl-45- 99% H. W. SANDS CORP.
naphthothiazolium(inner salt)
triethy! orthoacetate G.R Tokyo Kasei Co.
triethyl amine GR Tokyo Kasei Co.
m-cresol G.R Tokyo Kasei Co.
DMSO-ds 98% Aldrich Chemical Co.
trifluoroacetic acid 99.9% Aldrich Chemical Co.
glycerol 99.9% Aldrich Chemical Co.
silicone oil Industrial Shin-Etsu Silicone Co.
silica gel 60(0.015~0.04mm) Merck (for Column

Chromatography)
sea send (30~50mesh) First Showa Chemical Co.
TLC plate . Aldrich Chemical Co.
2.3. 9-Methyl-3,3'-Bis(3-sulfopropyl)- 5mi 37 F&g23o]  2-methyl-3-

4,5,4',5'-Naphthothiazolo
Carbocyanine Triethyl Ammonium
Salte] A4

i Bt A= naphthothiazolo
carbocyaninesd] 3}¥EL Aoy, &
AT 22 & Scheme 19 Vet

OO

(CH,)

SO;”

4@,

sulfopropyl-4,5-naphthothiazolium (inner
salt) 0.002mol(0.6428¢)& Y31 m-cresol
4mlE Ho] of 583 AWAIFIEA HHc)

o] & ol triethyl orthoacetate 0.003mol
(0.4966g) triethylamine 0.004mol(0.4088g)
€ H7M ¥ FF5IA7E AAso Ay
oA vlAE A}E3o 120CoA 1A3

H, + CHyC(OC,Hg); + Hc—<
+ 3 3 2ts)3 3 \+

(CH,), N7
SO;
N(C,Hs),
T
H=c——cu——=-<
CHyy >

(J7
(Tﬂz)s

SO;”

+
HN (C,Hs),

S0;™

Scheme 1. Synthesis of 9-methyl-3,3’-bis(3~-sulfopropyl)-4,5,4',5' -
naphthothiazolo carbocyanine triethyl ammonium salt.
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Saltel 4 <

9-Methyl-3,3’-bis(3-sulfopropyl)-4,5,4',5"~
naphthothiazolo carbocyanine triethyl
ammonium salt®l 94 ¥4 Ags F&L2
Table 19, IR, UV-Vis, MASS, 'H-NMR,
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Fig. 1. IR spectrum of 9-methyl-3,3'-

bis(3-sulfopropyl)-4,5,4’ 5’ —naphth-
othiazolo carbocyanine triethyl
ammonium salt.

vol.

Wavelength (nin}
Fig. 2. UV spectrum of 9-methyl-3,3'-bis
(3-sulfopropyl)-4,5,4’,5’ -naphthothi-
azolo carbocyanine triethyl ammonium
salt.

Table 1. Yield and Elemental Analysis of 9-Methyl-3,3'-Bis(3-sulfopropyl)-
454’ 5'-Naphthothiazolo arbocyanine Triethyl Ammonium Salt

Product Yield(%) Elemental Analysis : found (cal.)
C H N
9-Methyl-3,3’ -Bis(3-sulfo-propyD) -
4,5,4’",5'"-Naphthot-hiazolo 50,02 59.23 5.88 5.43
Carbocyanine ) (59.43) (5.91) (5.47)
Triethyl Ammonium Salt
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Fig. 3. Positive FAB spectrum of 9-methyl
-3,3'-bis(3-sulfopropyl)-4,5,4',5" -
naphthothiazolo carbocyanine triethyl
ammonium salt.
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Fig. 4. '"H-NMR spectrum of 9-methyl
-3,3’ -bis(3-sulfopropyl)-4,5,4',5' -na
phthothiazolo carbocyanine triethyl
ammonium salt.
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Fig. 5. TGA thermogram of 9-methyl-
3,3’ -bis(3-sulfopropyl)-4,5,4',5'-
naphthothiazolo carbocyanine triethyl
ammonium salt.
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Fig. 6. DSC thermogram of 9-methyl-
3,3’ -bis(3-sulfopropyl)-4,5,4',5" -
naphthothiazolo carbocyanine triethyl
ammonium salt.
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