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Development of dihydropyrimidine fluorescent probe to detect reactive oxygen
species for analysis of in vivo oxidation
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Development of a new method to detect reactive oxygen species (ROS) in high
selectivity and sensitivity for analysis of in vivo oxidation state is a significant research theme. For
this purpose, we set up our goal to establish a novel and practical dihydropyrimidine fluorescent probe
that is oxidized by ROS to give strongly fluorescent pyrimidine.

In this project, we developed novel methods to synthesize hitherto unavailable 4,6-unsubstituted
2-aminodihydropyrimidines 5-carboxylic acid ethyl esters, 4,6-unsubstituted
5-acyl-2-phenyldihydropyrimidines and 4,6-unsubstituted 5-acyl-2-aminodihydropyrimidines, which expanded
dihydropyrimidine-based chemistry.
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Entry R 6 Yield (%)
1 Ph 6a 78
2 4-CICgH,4 6b 85
3 4-EtO,CCgHy4 6C 92
4 4-CF3CeHy 6d 95
5 4-CH30CgH, 6e 65
6% 2-CH3CgHy 6f 47
7 1-naphthyl 69 54
gb Ph 6a 0

a) Reaction time with RNCO was 12 h.
b) (Z)-3 was used as a starting material.
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1 13
Entry R 13 Yield (%)
12 n-Bu 13b 85
2 Ph 13¢ 89
3 PhC=C— 13d 86
4 4-MeOCgH, 13e 79
5 4-MeCgH, 13f 80
6 4-CF3CgH,4 13g 76
7 2-naphthyl 13h 76
8P 2-thienyl 13i 65
a) Reaction time with n-BuLiwas 2 h.
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