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Abstract— Dissociation constants and heat of dissociation of dimers of 3, 3’-diethyl-thiaca-
rbocyanine dye(Dye 2) have been studied. At 10~40T, absorption spectra of 2 vol% aqueous
ethanol solutions of Dye 2 showed monomer and dimer bands. From the temperature depende-
nce of monomer absorbance, dissociation constants K and AH were estimated to be 6.2(10C)-
10.6(40C)mon/¢ and 3kcal/mol, respectively. These K valus are about one half of those for 3,3™-
diethy1-2,2’-cyanine dye with one methine carbon, indication a higher dimer stability than that

of 3,3-diethyl-2,2’-cyanine dye.
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3.3-Diethy1-2.2'-thiacyanine iodide
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3.3"-Diethv1-2.2"-thiadicarbocyanine iodide

Fig. 1. Sensitizing Dyes.
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Fig. 2. Absorption spectra of 1.5X107° mol/¢
dye 2 in 2% EtOH solutions.
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Fig. 3. Temperature dependence of absorp-
tion spectrum of 2.0X107° mol/¢ dye

solutions.
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Fig. 4. Absorption spectra of Dye 2 solutions

of various concentrations at 10, 20, 30
and 40C(in 2% EtOH solutions).
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1:20X10°mon/¢, 2:1.5X10 *mon/¢,
3:1.0 'mol/., 4:05X10 °mol/L.
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/
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C/A X10°

5. Plots of A vs. ¢/A to obtain € and K.
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Table 1. Molar absorption coefficients(e)
and dimer dissociation constants(K)
of Dye 2
Temp 10 ‘¢ 10°K
(v (mol/¢ cm ) (mol/€)
10 0.99 6.2
20 1.09 7.3
30 1.19 8.2
40 1.27 10.6
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Fig. 6. plot of InK vs I/T to obtain AH value.
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Table 2. Dimer dissociation constants(K), enthalpies(AH) and free energies(AG) of cyanine

dyes
Dye R, R» meso”  Counterion  Solvent  Temp(T) K AH AG Ref
Thia Et H Et0SO, H.0 22 13 - - 7
Thiacarbo Et CH; I 2% EtOH  10~40 6~10 3 55~5.7  Present work
Thiadi Et H pis " 1% MeOH 22 15 - - 7
Thiatri Et H pts™® 2% MeOH 22 04 - - 7

¥ Postition of central carbon inmethine chain
e. g. 9-position of thiacarbocyanine.

" pts . p-toluene sulfonate

Mol g BfMe 719 Bug ust
Hlonz Mio Fxol AP ABIAES
=8 £ givh o8 i #E g o)

£ A8 oA A2 B LA Fuy
of ¥F ATt FYel AYW o5y BAE
g8 799 Atk vEl @27t 119 thiac

J. of Kor. Soc. of Dyers and Finishers, Vol. 5, No.3(1993.9),” 219



48 3, 3-Diethyl-9-Methyl-Thiacarbocyanine M4 282} 3¢ ¢ €)%

oy —Z

2

ST

Thiacyanine
Thiacarbocyanine
Thiadicarbocyanine
Thiatricarbocyanine

yanine(’ih“\ DelME %P%JZ}W]E].J QA 7ol ol
< A7 AER
2 o H4& —v‘f‘:zl'—‘& 433 FEY JHE HY
Atz AgEd. by diaert F4E8 55
(thiacarbocyanine<thiadicarbocyanine <thiatri-
carbocyanine) E4 8789 YA A7t sfiH
of 2xte] HwAo] Yely] & e
7' dE Zaddan A4Ed £33 Ex17 A
ez B3+ van der WaalsH o] #A|& b
ol 1 g<lo] & Aelth.
6ol o3 kel q & &P F(K) ok 3
HAFAYR(AG) ) st #AN doAE &
iR=

AG=-RTInk (6)

exo W& AG #& Table 20 el
ZA o oA R W) 20T
A fujzAd @mE AGY ¥WEE Fig 79 v
Blon degsd 27 HEFE &Rl
U7t AR gZAz sigslsl dEve A
< ¥ F AU

5.7
5.6 —
5.5 -
5.4 —

5.3 —

G/Kcal mol™!

5.2 ¢
5.1
5.0 l | | | | ]

mol% EtOH

Fig. 7. Plot of AG vs. ethanol concentra-
tion(Temperature : 20C).

220 /BEREM TS £5% £352(1993.9)

1
d& 7R WY g7 s &e thlacyamne
Mol v Bagree] A Folrt ol =
2 A4 X HEg g8 g2 Kty 2avt
“E= At 2=t FEFE AR
Sl Fol olE&o -’Fi(AGﬂ Z7b
w2 sgstr] @ < g F AUk

ol 4

1o d

1]
k
Ho
rok

1) Tadaaki Tani, J. Chem. Soc. Jpn., 10, 985(19
92).

2) A. H. Herz, Pyotogr. Sci. Eng., 18, 323(1974).

3) E. E. Jelly, Nature, 138, 1009(1936).

4) E. Ando, J. Miyazaki, K. Morimoto, H. Nka-
hara, K. Fukuda, Thin Solid Film, 133, 21(19
85).

5) N. Kuramoto, K. Natsukawa, K. Asao, Dyes
and Pigments, 11, 21(1989).

6) Leslie G. S. Brooker and Frsnk L. White, J.
Amer. Chem. Soc., 57, 547(1935).

7) W. West and S. Pearce, J. Phys. Chem., 69,
1984(1965).

8) J. T. Harris, Jr. and M. E. Hobbs, J. Chem.
Soc., 76. 1419(1954).

9) R, W, B 52, 395(1989).



