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Figure 1 Design of carbonyl compounds based on the phenol

tautomerism (X=CH, N, efc)
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Table 1 The effect of alteration of N1-substituents on the lipid peroxydation. * Inhibitory percentage at 500 umol-L", and the same below
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4& /NL R
=N2
H3C s
Compd. R IC,,/umol-L"! Compd. R IC,,/umol-L"!

2 Phenyl 18.2 8 1-Naphthyl 4.9
3 H 34%@500 pmol L' " 9 2-Pyridyl 23.5
4 CH,- 46% @500 pmol-L™! 10 4-Pyridyl 71.7
5 HOCH,CH,- 39%@500 pmol-L! 11 2-Pyrimidyl 29.4
6 Cyclohexyl 24.8 12 2-Pyrazinyl 29.3
7 Benzyl 32.9 13 2-Benzothienyl 16.0
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Table 2 The structure and the anti-lipid peroxidation activity of the compounds with varied substituent on the phenyl ring
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Compd. R 1C,,/umol-L"! Compd. R IC,,/umol-L"!

2 H 18.2 25 2-OH 35.5

14 2-CH, 392.2 26 3-OH 21.2

15 3-CH, 8.0 27 4-OH 239

16 4-CH, 6.3 28 3,4-(OH), 1.3

17 3,4-(CH,), 6.0 29 4-CH,0H 51.8

18 4-CH,CH, 42 30 2-OCH, 2129.0

19 4-(CH,),CH, 22 31 3-OCH, 7.1

20 4-F 12.1 32 4-OCH, 20.7

21 2-Cl 97.8 33 3,4-(OCH,), 23.0

22 3-Cl 34 34 4-OCH,CH, 10.3

23 4-Cl 4.0 35 4-COOH 34%@500 umol-L!

24 3,4-Cl, 1.6 36 4-COOC,H, 50
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Table 3  3- and 4-Substituted pyrazolidones and the anti-lipid

peroxidation activity
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2 H H CH, 18.2
37 CH, H CH, 20.6
38 (CH,),CHCH, H CH, 5.7
39 HOCH,CH, H CH, 63%@500 pmol-L!
40 PhO H CH, 16.2
41 PhS H CH, 146.4
42 CH, CH, CH, 4%@100 pmol-L™!
43 H H H 20.1
4 H H CH,CH, 15.1
45 H H CH,CH,CH, 5.9
46 H H  Phenyl 0.08
47 H H  3-Pyridyl 23.6
48 H H  4-Furanyl 4.3
49 H H  3-Pyridylmethyl 16.4
50 H H  1-Imidazolylmethyl 60.1
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Table 4 [n vivo activity of the active compounds
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H =N
R3
Compd. R1 R2 R3 EI?G rec?v. ‘Survw:
time/min  time/min

2 Phenyl H CH, 15 140
6 Cyclohexyl H CH, 6 64
16 4-CH, H CH, 16 74
32 4-OCH, H CH, 17 150
34 4-OCH,CH; H CH, 15 151
23 4-Cl H CH, 15 86
45 Phenyl H CH,CH,CH, 13 54
37  Phenyl CH, CH, 35 87
38  Phenyl iso-Butyl CH, 48 109
Control No recovery 49
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Morinaka Y, Iseki K, et al. Structure-activity relationship
of 3-methyl-1-phenyl-2-pyrazolin-5-one (edaravone).
Redox Reports, 2003, 8: 151-155; Watanabe T, Tahara M,
Todo S. The novel antioxidant edaravone: from bench to

bedside. Cardiovasc Ther, 2008, 26: 101-114),
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Figure 2 The mechanism of free-radical scavenge of edaravone

edaravone anion
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