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Development of chemiluminescent sensor molecules that efficiently work under
near-physiological conditions
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A pioneering chemiluminescent molecule reported by Schaap and co-workers, 3-
(2 -spiroadamantane)-4-methoxy-4-(3' ' -hydroxy)phenyl-1,2-dioxetane (AMPD), does not require
enzymatic activation, but is unsuitable for use under physiological conditions. To overcome this
limitation, we have developed a new AMPD derivative that contains an acetamido group at the ortho
position of the hydroxy group as an intramolecular hydrogen-bonding site in order to lower the pKa
value. This compound exhibits a superior chemiluminescence response to AMPD in the physiologically

relevant pH range.
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Figure 4. Maximum emission intensity of 1 at 470 nm

(blue circles) and 2 at 450 nm (red circles) at various

pH values.
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Table 1. Half life of each compound in carbonate buffer (25°C)

Compound  Subst. (R) Half life t1/2 (sec)
1 H 70.0
2 NHAc 1.8
11 N(Me)Ac 810.0
12 NHCOCF:zH 6.5
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Figure 4. Reaction mechanism of AMPD degradation
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