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Summary 

A series of 4-Oxy/thio substituted-1H-pyrazol-5(4H)-ones 1-27 were subjected to free radical 

scavenging property by DPPH method and almost all the compounds found to have good 

scavenging activity compared to the standards Ascorbic acid and Curcumin. 
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Introduction 

Among the family of heterocycles, nitrogen containing heterocycles especially pyrazoles is an 

important class of heterocycles and its derivatives are reported to have the broad spectrum of 

biological activities such as antiinflammatory [1-2], herbicidal [3] and antiviral [4-5]. Pyrazole 

derivatives are extensively studied and used as antimicrobial agents [6-11]. It also acts a radical 

scavenger to interrupt the peroxidative chain reactions and membrane disintegrations associated 

with ischemia [12-14] As part of our on-going research aiming the synthesis of new 

antimicrobial compounds, new derivatives of pyrazol-5(4H)-ones have been synthesised and 

reported in literature by us with modified methodology [15-17]. In continuation of our earlier 

work here in we report the antimicrobial evaluation of some of these 4-Oxy/thio substituted-1H-

pyrazol-5(4H)-ones. 

 

Materials and methods 

Chemistry 

The 4-Oxy/thio substituted-1H-pyrazol-5(4H)-ones 1-15 were synthesised using the method 

available in literature [17]. 
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Anti-oxidant evaluation: 

Antioxidant properties of the newly synthesized compounds were studied by the DPPH 

(Diphenyl picryl hydrazyl) assay method [18].  The ability of compounds towards DPPH radical 

scavenging was carried out by mixing 0.1mM solution of DPPH and the specific concentration 

of each sample. After 10 min. reaction time the samples were observed spectrophotometrically at 

517 nm, and the DPPH radical scavenging ability was compared with the standards curcumin 

and ascorbic acid. Antioxidant properties of each compound by DPPH assay was carried out at 

three different concentrations (0.5 mL, 1.0 mL and 1.5 mL) of each sample and tabulated in 

Table-2. 

Results and Discussion 

A series of 4-oxy/thiosubstituted-1H-pyrazol-5(4H)-ones 1-15 were synthesised (Scheme 

1), using the procedure already reported by us in literature [15,17] and then subjected to the 

preliminary anti-oxidant studies and those results given Table-2. 
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Scheme 1 Synthesis of pyrazolones by cross-Claisen condensation 

 

The results in Table 2 reveal that almost all the compounds have shown the good free radical 

scavenging ability under the tested conditions. Interestingly compounds 1-5, 7, 9-13, 17-20, 22-

26 were exhibited higher DPPH radical scavenging activity than standard Ascorbic acid. 

Compounds 14 and 16 were equipotent as standard Ascorbic acid. Compounds 15, 21 and 27 

were very poor radical scavengers. Surprisingly compounds 4, 12, 13 and 19 have shown the 

very good DPPH radical scavenging activity than the standard curcumin. On the other hand 

compounds 1-5, 7, 9, 10, 18, 20, 22-24 were equally active as standard curcumin.  SAR studies 

reveals that compounds having both alkyl (methyl) and aryl (4-methoxyphenyl, 4-cyanophenyl, 

benzyl, 3-bromobenzyl) linked by either oxygen or sulphur to the C-4 of the pyrazolone is active 

than the standard. Substitutions at the N-1 did not do many changes on the activity.  Aliphatic 

chains (n-pentyl, iso-butyl, iso-propy propyl) at C-3 of the pyrazolone ring decrease the 

antioxidant property. Since almost all the compounds were active there is a need of further 

studies. 

 

Table-1  Various 4-oxy/thiosubstituted-1H-pyrazol-5(4H)-ones. 

Product  X R
1
  R

2
   R

3
 Yield(%)

a
 

1   O -Ph  -CH3   -H  64 

2   O -CH3  -4Cl-Ph  -H  57  

3   O -CH2-3Br-Ph -CH2CH3  -H  60 

4   O -4OCH3-Ph -CH2CH3  -H  57 

5   O -4CN-Ph -CH3   -H  48 
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6   S -Ph  - (CH2)4CH3  -H  74  

7   S -CH2Ph -Cyclopropyl  -H  54 

8   S -4Cl-Ph -Ph   -H  52
 

9   O -Ph  -CH2CH3  -H  57 

10   O -Ph  -CH2OCH3  -H  54 

11   O -CH2-3Br-Ph -CH3   -H  58 

12   O -4OCH3-Ph -CH3   -H  62 

13   S -Ph  -CH3   -H  67 

14   S -Ph  -Isobutyl  -H  74 

15   S -Ph  -CH (CH3)2  -H  71 

16   S -CH2Ph -CH2CH3  -H  61 

17   S -CH2Ph -CH2OCH3  -H  58 

18   S -4Cl-Ph -Isobutyl  -H  78 

19   O -Ph  -4Cl-Ph  -H  59 

20   O -Ph  -C(CH3)3  -H  58 

21   O -Ph  -Isobutyl  -CH3  64 

22   O -Ph  -CH2CH3  -CH3  77
c
 

23   S -Ph  -CH3   -4F-Ph  58
d
 

24   O -Ph  -CH3   -4F-Ph  60
d
 

25   S -Ph  -Isobutyl  -4F-Ph  51
d
 

26   O -Ph  -CH2CH3  -4F-Ph  61d 

27   S -Ph  - (CH2)4CH3  -2-pyridyl 29c,d 

 

Percentage of antioxidant activity was calculated as follows 

The percentage of DPPH remaining was calculated according to the equation: 

 % DPPHREM = [DPPH](t) / [DPPH](0) ×100 

Where [DPPH](0) is its remaining concentration of the stable radical without the antioxidant and  

[DPPH](t) is its remaining concentration at the reaction plateau step. 

% Antioxidant Activity (AA) = 100 - % DPPHREM 

 

 

Table-2 Antioxidant study of newly synthesized compounds by DPPH assay methoda 

Product  volume of compound taken for assay (200µg/mL concentration) 

                                    0.5 mL   1.00 mL   1.5 mL 

322   58.33%  64.28%   79.57% 

323   54.87   60.72    66.49% 

324   59.55   67.38    71.23 

325   49.21   57.17    63.29 

326   57.77   65.28    70.00 

327   25.75   45.45    53.00 

328   43.36   46.90    56.63 

330   15.92   22.12    29.63 

332   57.00   62.13    78.66 

333   58.65   64.67    80.13 

334   44.31   54.87    56.79 

335   63.10   69.28    74.13 
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336   71.21   75.75    81.81 

337   21.23   28.61    30.17 

338   9.25   26.00    49.07 

339   32.40   37.96    50.92 

340   49.90   56.63    61.21 

341   51.32   56.63    55.12 

342   59.03   71.42    85.71 

343   55.12   60.39    70.21 

344   8.33   10.82    17.89 

348   56.43   73.20    81.18 

350   50.49   64.35    71.28 

352   47.52   70.29    93.06 

353   44.87   64.96    72.41 

354   44.00   55.75    62.83 

355   14.85   30.69    42.57 

Ascorbic acid  30.63   39.26    49.22 

Curcumin  53.22   61.11    76.08 
aconcentration of DPPH is 0.1mM 
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