The Development of a New Cyan Dyes in a Chelating Thermal Dye Transfer Printing System

Tomotake, Atsushi Sugino, Motoaki Nakamura, Masaki

Thermal dye transfer printing systems had two major problems on image stability, i.e., poor light
stability and heat-induced degradation of image edges. To counteract these problems, we developed
a new system called "chelating thermal dye transfer printing system.” We accomplished to overcome
the problems by utilizing chelating reaction of certain azo dyes with metal cation providing com-
pounds.

To improve color reproduction of the system, we have developed a new heterocyclic azomethine
cyan dye. The dye showed a sharp absorption spectrum without absorption in the blue-region and
therefore it improved the color reproduction. It had a good coodinatable ability to form strong
dye-metal complexes, and consequently the system retained excellent dye stability against light and
heat.

600nm
4
o 4 f
S ANE R AU AR
@ j/ \ i) \
) @ : [\ ! \
& / ;
g aa VAT \
g ViRV \
) @ 0.5 _/ rrrrrrr (AT SN S P
§ A ( / A
-7- PPO T : \/ : \
£ I,
5 Vi/ A \
z !/
X7\
0= - — ;'( N
- 400 500 600 700
Wavelength (nm)
Fig. Comparison of absorption spectra of the chelating
thermal dye transfer print (solid line) and a silver
) halide photographic color print (broken line).
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Fig. Structures of the current and new PPO dyes.
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Table Spectral characteristics of new dyes and their metal

complexes.
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Table Comparison of steric energies of the comformation (A)

and (B) of PPO dyes.

Steric enegy(kJ/mol) A B E
R =tBu, R = Me 98.66 134.40 -35.74
R =i-Pr, R =Et 97.99 112.81 -14.82
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Fig. Effects of the 2-substituent to the dye-conformation;

obstruction of the azometine benzene ring to the
dye-metal complex formation.
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- dye solubility

- chelating reactivity
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- dye solubility

Fig. Effects of substituents of PPO dyes for their
performances in the chelating thermal dye
transfer print.
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Fig. Comparison of absorption spectra of dyes; this study
(solid line), a silver halide photographic color print
(broken line), and the current chelating dye
(dotted line).
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Fig. Comparison of color reproduction performances;

this study (m ), a conventional thermal dye transfer
(TDT) print (o ), and a silver halide photographic color
print (+). The performances were drawn in the a*-b*
plane (top), the a*-L* plane (middle), and the L*-b*
plane (bottom).
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