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1,2-Dioxetanes show chemiluminescence (CL) by their thermolytic reactions. In the case of
CL in the crystalline state, progress of a CL reaction can be tracked by photon detection in real
time. Thus, a crystalline-state CL reaction is valuable to clarify the reaction mechanism. Based
on this idea, we have investigated crystalline-state CL reactions of 1,2-dioxetanes 1 with the
adamantane and N-acetate acridan moieties. In this study, we investigated crystalline state CL
properties of the 1,2-dioxetanes having a nitroaryl (such as 4’-nitrobiphenyl) ester on the N-
acetate residue. Crystalline-state CL of 4’-nitrobiphenyl ester derivative la showed
characteristic emission band around 600 nm, suggesting formation of an exciplex in crystal.
We will discuss the correlation between CL properties and crystal structural changes at heating
conditions for the reaction mechanism.
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