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Since lophine (2,4,5-triphenylimidazole, 2a) was identified as the first artificial
chemiluminescent compound, many lophine derivatives have been synthesized for a variety of
investigations, mainly on chemiluminescence (CL). The CL reactions of lophine peroxides were
elucidated in the present paper, which provided the corresponding amidines accompanied with
chemiluminescence, imidazoles with singlet oxygen and imidazolones.

Three representative 2-(para substituted phenyl) lophine peroxides,
4-hydroperoxy-2,4,5-triphenyl-4H-imidazole (1a), 4-hydroperoxy-2-(4-nitrophenyl)-
4,5-diphenyl-4H-imidazole ~(1b) and  4-hydroperoxy-2-(4-N,N’-dimethylaminophenyl)-
4,5-diphenyl-4H-imidazole (1c), were synthesized and subjected to the CL reaction in the
presence of 1,3-diphenylisobenzofuran (1,3-DPBF). Singlet oxygen was successfully trapped
using 1,3-DPBF, which was used as a singlet oxygen detector by Frandsen et al.. The substituent
effect on the formation of 'O, from substituted lophine peroxides 1a-c¢ and the mechanism for
the singlet oxygen formation were discussed.

The thermal reactions of the chiral 4-tert-butyldimethylsilylperoxy-2-phenyl-
4-(p-X-phenyl)-5-(p-Y-phenyl)-4 H-isoimidazoles (5d: X = CF3, Y =F; 5e: X = CF;, Y = OMe)
were carried out in DMSO. The chiral 2-phenyl-5-(p-X-phenyl)-
5-(p-Y-phenyl)-5H-imidazol-4-ones (4d: X = CF3, Y =F; 4e: X = CF;, Y = OMe) were obtained
in 50~60% enantiomer excess (e.e.). The formations of imidazoles 4 were proved to be the
stereoselective 1,5-phenyl migration.

The CL mechanism was also investigated using unsymmetrically substituted 4-silylated
peroxy-2-phenyl-4-p-X-phenyl-5-p-Y-phenyl-4H-imidazoles (5d: X = CF;, Y =F and §°d: X =
F, Y = CF5). The CL yield of 5d was different from that of 5°d. This finding provided the clear
evidence for the chemical excitation mechanism involving an acyclic or partially cyclic
transition state. The calculations using a semi empirical RHF-MP3 method also supported the

acyclic or partially cyclic transition state.
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LD EREEODENTETH D ZENH o7z, BRIEDIELEETRDDITH
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