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We reported that a reddish-purple color of 
triphenylimidazolyl radical produced by irradia-
tion of solutions of bis(triphenylimidazolyl) (I),1) 
the photochromic isomer,2) in benzene, n-hexane 
or EPA at room temperature gradually faded with 
diminishing temperature even under irradiation
and finally disapPeared at about -100℃.3)

We found that the solutions of I mentioned above 

showed a bluish-purple color on irradiation with

365mμ light in a rigid state at -196℃. The

color persisted for many hours in the rigid state in 

the dark. It rapidly faded on raising temperature

from -196℃ to make the rigid solution fluid in

the dark or even under irradiation. When the

temperature of the faded solution was further raised

above about -50℃, the reddish-purple color of

triphenylimidazolyl radical appeared again in the 

dark or under irradiation. 

While a degassed solution of I in EPA showed

an absorption maximum at 277mμ in the rigid

state at -196℃, the bluish-purple rigid solution

produced on irradiation at -196℃ showed new

absorption maxima at 352, 540(sh) and 575mμ

with decrease of the absorbance at 277mμ. Al-

though the feature of the spectrum of the colored 

solution was similar to that of triphenylimidazolyl 

radical, the absorption maxima of the colored 

solution were slightly shifted from the maxima 345,
526(sh) and 551mμ of the radical

, respectively,

and the colored rigid solution showed a weak broad

absorption band at about 700mμ besides the

maxima mentioned above. On making the rigid 

media fluid by raising temperature, the new bands 

rapidly disappeared with bleaching of the color. 

From these facts it is likely that the bluish-purple

substance is a cation radical produced from I by 

photolytic loss of one electron and the weak band
at about 700mμ is attributed to the ejected elec一

trapped in the rigid solvent. 

Whereas no ESR signal was shown in the unir-

radiated solutions of I at -196℃, an ESR signal

appeared with the coloration by irradiation with

365mμ light at -196℃, showing formation of a

free radical which is presumably the cation radical. 
The intensity of the signal increased with time of 
irradiation. The rate of formation of the radical 
by irradiation was proportional to the intensity of 
the light. This fact is likely to show that the 
cation radical is formed by a one-step photo-
ionization mechanism. The ESR spectrum showed 
a strong line (g=2.00) at 3280gauss, three pairs of 
lines at 3120-3375gauss and a line of a half 
field transition at 1750 gauss, showing existence of 
a triplet state. The intensity of these lines did
not diminish at -196℃ on ceasing irradiation,

but rapidly diminished by raising temperature

from -196℃ in the dark or under irradiation,

and also by irradiation of infrared light at -196℃.

Adegassed solution of I in EPA shoti ed phos-

phorescence of a life-time of 0.5sec at -196℃

and the spectrum showed maxima at 495 and 512

mμ. Thc intensely colored rigid EPA solution

produced by irradiation at -196℃ showed a

weak after-glow by raising temperature to make 

the rigid media fluid. The color of the after-glow 

was similar to that of the phosphorescence. 

From these observations it is likely that the 

reversible color change of solutions of I on irradia-

tion in the rigid state at or near -196℃ is due

to formation of a cation radical produced by 

photolytic loss of an electron from a nitrogen atom 
in the imidazole ring of I, the electron being trapped 

by the rigid solvent, and that the weak after-glow 

and bleaching of the bluish-purple color observed

on raising temperature from -196℃ are attribut-

ed to recombination of the trapped electron with 

the cation radical to I through a triplet state of I.
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