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ÖZ E T

N-(benzen sülfonil)-3-metil-4-(substite-arilhidrazon)-pirazolin-5-one bileşikleri, diazonyum asetoasetik ester 
ve benzen sülfonil hidrazidi reaksiyona sokmak suretiyle sentezlenmiştir. Bu şekilde elde edilen pirazolin-

5-on bileşikleri elementel analiz, IR, 1H NMR ve kütle spektrumları ile karakterize edilmiştir.

Anahtar Kelimeler
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A B S T R AC T

N-(Benzene sulfonyl)-3-methyl-4-(substistuted-arylhydrazono)-pyrazolin-5-ones have been synthesized by 
the reaction between diazonium acetoacetic ester and benzene sulfonyl hydrazide. Pyrazolin-5-ones so 

obtained were characterized by elemental analysis, IR, 1H NMR and mass spectra.
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INTRODUCTION

Pyrazolin-5-ones represent important class 
of heterocyclic compounds possessing wide 

range of biological activities. Incorporation 
of hydrazono [1]/azo [2,3] group enhances 
the biological activity of heterocycles.  Their 
diverse biological activities include antioxidant 
[4], vasorelaxant [5], antitumor [6], antiviral 
[7], analgesic [8,9], antiinflammetaory [10], 
antibacterial [11,12] activities. However, in the 
recent years, the excessive use of antibacterial 
agents has resulted in the development of 
resistance to these drugs by microorganisms [13]. 
Thus, antibacterial drug discovery continues to be 
a vital arena [14]. A number of such compounds 
have been synthesized by these laboratories [15, 
16] The main objective of the present study is to 
synthesize different pyrazolin derivatives.

APPARATUS and CHEMICALS

All reagents used were of analytical reagent 
grade procured from Merck, India. The working 
solutions were prepared by using double distilled 
water. 

The elemental analysis data for compounds 
under study was obtained from Central Drug 
Research Institute, Lucknow, India. IR spectral 
studies were carried out using Perkin-Elmer 983 
G spectrometer with KBr pellets.  Mass spectral 
studies were carried out using VG 70-70H Mass 
spectrometer. 

RESULTS and DISCUSSION

Synthesis of pyrazolin-5-ones
Preparation of toluene sulfonyl hydrazide 
(Scheme 1, I) [17]
A solution of benzene sulfonyl chloride in acetone 
and appropriate amount of hydrazine hydrate in 
acetone were treated with 5% NaOH solution. The 
mixture was shaken vigorously for ten minutes, 
cooled and poured into 1:1 HCl.  The precipitate 
formed was filtered, washed with water and 
recrystalised from ethyl alcohol.  

Preparation of substituted phenyl diazonium 
chloride (Scheme 1, II) [18]
The required amount of substituted aryl amine 
was dissolved in a suitable volume of dilute 
hydrochloric acid (1 Water: 3 HCl). The solution 

Scheme 1. Synthesis pyrazolin-5-ones.
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obtained was cooled to 0°C and a little excess of 
an aqueous solution of sodium nitrite was added.   
The addition of little excess of sodium nitrite 
solution stabilizes the diazonium salt.  

Preparation of aryl diazonium acetoacetic 
esters (Scheme 1, III) [19]
The respective diazonium chloride solution 
was added to an ice cold solution of mixture of 
sodium acetate and acetoacetic ester solution 
in methanol and the mixture was cooled.  The 
addition of corresponding diazonium chloride was 
continued till crystals were separated out.  The 
crystals were filtered, washed with water, dried 
and recrystallized from 1:1 dimethylformamide.

Synthesis of N-(Benzene sulfonyl)-3-methyl-
4-(substituted-arylhydrazono)-pyrazolin-5-
ones (Scheme 1, IV) 
A mixture of appropriate amounts of diazonium 
acetoacetic ester and benzene sulfonyl hydrazide 
in ethanol was refluxed for four hours and cooled.  
The crystalline solid separated was filtered, 
washed with water, dried and recrystallized 
from dimethylformamide (1:1). The physical 
characteristics of the different compounds 
synthesized are presented in the Table 1. 

Infrared spectral studies
The IR spectral details of the compounds are 
given in the Table 3. 

Table 1. Physical characteristics of pyrazolin-5-ones synthesized.

# Substituent Color
Melting
point (°C)

# Substituent Color
Melting
point (°C)

1 X=H, Y=H Orange 118-119 7 X=H, Y=CH
3

Yellow 301-302

2 X=CH
3, 

Y=H Yellow 243-244 8 X=H, Y=OCH
3

Yellow 304-305

3 X=OCH
3, 

Y=H Yellow 215-216 9 X=H, Y=OH Black 210-211

4 X=OH, Y=H Black 261-262 10 X=H, Y=Cl Yellow 268-269

5 X=Cl, Y=H Yellow 210-211
11 X=H,Y=NO

2
Orange 181-182

6 X=NO
2, 

Y=H Orange 224-225

Table 2. Elemental analysis data of substituted arylhydrazono pyrazolin-5-ones.

S.No. Compound Mol. Wt.

Elemental analysis

Found (Cal) %

C H N S Cl

1 X=H, Y=H 348
50.14
50.19

5.09
5.27

14.87
14.63

8.65
8.38

2 X=CH
3, 

Y=H 362
53.30
53.33

5.49
5.79

14.73
14.63

8.60
8.38

3 X=OCH
3, 

Y=H 378
53.83
53.33

5.84
5.79

14.95
14.63

8.50
8.38

4 X=OH, Y=H 364
50.63
50.19

5.47
5.27

14.84
14.63

8.94
8.38

5 X=Cl, Y=H 383
50.99
50.19

4.98
5.00

14.87
14.63

8.50
8.38

9.46
9.26

6 X=NO
2, 

Y=H 393
59.61
50.19

5.26
5.00

18.09
18.29

8.67
8.38

7 X=H, Y=CH
3

362
53.40
53.33

5.59
5.79

14.83
14.63

8.50
8.38

8 X=H, Y=OCH
3

378
53.73
53.33

5.94
5.79

14.85
14.63

8.61
8.38

9 X=H, Y=OH 364
50.54
50.19

5.54
5.27

14.71
14.63

8.65
8.38

10 X=H, Y=Cl 383
50.84
50.19

5.11
5.00

14.89
14.63

8.54
8.38

9.35
9.26

11 X=H,Y=NO
2

393
59.42
50.19

5.32
5.00

18.31
18.29

8.56
8.38
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The spectra showed a weak >C=N stretching 
frequency band at around 1565 cm–1. The 
characteristic absorption band for –NH– group in 

–NH–N=C< was appeared in the region 3448 cm–1 . 
The band at around 1270 and 1400 cm–1 was due 
to the sulphone group. The band at around 1685-
1701 cm–1 was attributed to the cyclic >C=O group.

1H NMR spectral studies
The results pertaining to 1H NMR spectral studies 
are given in the Table 4. The 1H NMR spectra 
clearly distinguished the 2 and 4 substituted 
pyrazolin-5-ones (Figure 1).

Mass spectral studies
Major fragmentation pattern observed for 
N-(Benzene sulfonyl)-3-methyl-4-(substistuted-aryl-
hydrazono)-pyrazolin-5-ones was due to the loss of 
SO

2, 
–SO

2
C

6
H

5
, N

2
, CO and –C

6
H

5
. The fragmentation 

pattern is presented in the Scheme 2.

CONCLUSION

N-(Benzene sulfonyl)-3-methyl-4-(substistuted-
arylhydrazono)-pyrazolin-5-ones have been 
synthesized by the reaction between diazonium 
acetoacetic ester and benzene sulfonyl hydrazide. 

Table 4. 1H NMR Spectral data of substituted arylhydrazono pyrazolin-5-ones.

Compound

δ (ppm)

–CH
3

(singlet)
–CH

3
/–OCH

3
/–OH

Attached to the aromatic ring
–C

6
H

4
(R)

(multiplet)
–SO

2
C

6
H

5
(R)

(multiplet)
–NH–N=C <
(singlet)

1 1.4 ---------- 6.9-7.1 7.4-8.1 13.4

2 1.4 2.4 (–CH
3
) 7.1-7.3 7.6-8.2 13.4

3 1.4 4 (–OCH
3
) 6.8-7.2 7.5-8.2 13.4

4 1.4 5.2 (–OH) 7.1-7.4 7.6-8.3 13.4

5 1.4 ---------- 7.0-7.4 7.6-8.2 13.4

6 1.4 ---------- 7.3-7.7 8.0-8.3 13.4

7 1.4 2.4 (–CH
3
) 7.1-7.4 7.5-8.1 13.4

8 1.4 4 (–OCH
3
) 6.8-7.3 7.5-8.1 13.4

9 1.4 5.2 (–OH) 7.5-8.3 13.4

10 1.4 ---------- 7.0-7.4 7.6-8.2 13.4

11 1.4 ---------- 7.3-7.7 7.9-8.1 13.4

Figure 1. (A) (a) and (b) are doublets each one of them corresponds to 2 protons. (B) (a) and (c) are 
doublets and each one of them corresponds to 1 proton, (b) and (d) are multiplets each one of them 
corresponds to 1 proton. 
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2-substituted (2-6) and 4-substituted pyrazolin-
5-ones (7-11) are clearly distinguished by melting 
points and 1H NMR spectra. The compounds were 

characterized by elemental analysis, IR, NMR and 
mass spectra.

Scheme 2. Fragmentation pattern of pyrazolin-5-ones



P. Srinivasan et al. / Hacettepe J. Biol. & Chem., 2013, 41 (1), 73–79 79

R E F E R E N C E S

1.	 RH. Wiley, RL. Clevenger, Aldehyde hydrazone 

derivatives in cancer chemotherapy, J Med Pharm 

Chem., 91 (1962) 1367.

2.	 HG. Garg, C. Praksh, Potential antidiabetics. 7. 

N 1 - (b eta -hydrox yb enz y lmethy l ) -3 -methy l -4 -

arylhydrazono-2-pyrazolin-5-ones and N1-(beta-

hydroxybenzylmethyl)-3-methyl-4-arylazo-5-methyl- 

or –phenylpyrazoles, J. Med. Chem., 14 (1971) 175.

3.	 WCJ. Ross, GP.  Warweek, Aryl-2-halogenoalkylamines. 

Part XVI. The preparation of derivatives of 4-[di-(2-

chloroalkyl) amino] azobenzenes, J. Chem. Soc., 24 

(1956) 1364. 

4.	 V. Yamamoto, T. Kuwahara, K. Watanabe, K.  Watanabe, 

Antioxidant activity of 3-methyl-1-phenyl-2-pyrazolin- 

5-one, Redox Rep., 2 (1996) 333.

5.	 A. Gursoy, S. Demirayak, G. Capan, K. Erol, K. Vural, 

Synthesis and preliminary evaluation of new 

5-pyrazolinone derivatives as analgesic agents, Eur. 

J. Med Chem., 7 (2000) 359.

6.	 MJ. Seo, JK. Kim, BS. Son, BG. Song, N. Zaesung, 

HG. Cheon, K. Kwang-Rok, YS. Sohn, HR.  Kim, Novel 

3-Methyl-4-(O-substituted-oximino)-pyrazolin-5-

ones as a Potent Inhibitors of Cdc25B Phosphatase, 

Bull. Korean Chem. Soc., 25 (2004) 1121.

7.	 VS. Misra, S. Sen, N. Srivastava, HN. Verma, MS. Khan, 

SK. Khan, Synthesis of new 4-arylazo-1-(5-substituted 

benzoxazolin-2, oxyacetyl)-3-methyl-pyrazolin-5-

ones and their evaluation as antiviral agents, Ind. J. 

Phrm. Sci., 49 (1987)  40.

8.	 M. Amir, K. Harish, SA. Khan, Synthesis and 

pharmacological evalution of pyrozline derivatives as 

new anti-inflammatory and analgesic agents, Bioorg. 

Med. Chem. Lett., 18 (2008) 918.

9.	 A. Gusroy, S. Demiroyak, G. Capan, K. Erol, K.  Vural, 

Synthesis and preliminary evaluation of new 

5-pyrazolinone derivatives as analgesic agents, Eur. 

J. Med. Chem., 35 (2000) 359.

10.	 A. Tantawy, H. Eisa, A. Ismail, ME. Alexandria, 

Synthesis of 1-(substituted) 4-arylhydrazono-

3-methyl-2-pyrazolin-5-ones as potential anti 

inflammatory agents, J. Pharm. Sci., 2 (1988) 133.

11.	 SG. Kucukguzel, S. Rollas, H. Erdeniz, M. Kiraz, AC. 

Ekinci, A.  Vidin, Synthesis, characterization and 

pharmalogical properties of some 4-arylhydrazono-

2-pyrazoline-5-one derivatives obtained from 

heterocyclic amines, Eur. J. Med. Chem., 35 (2000) 

761. 

12.	 HS. EL-Kashef, MA. Abd-Alla, BE. Bayoumi, AAM. 

EL-Timawy, Synthesis and Antibacterial Activity of 

Some New Pyrazolone Dyes, J. of Chem. Technol. 

Biotechnol., 33 (1983) 294.

13.	 M. Giulia, ME, Luisa, F. Paola, S. Silvia, R. Angelo, MO. 

Luisa, B. Francesco, L. Roberta, M. Chiara, M. Valeria, 

T. Paolo Elena, Synthesis, antimicrobial activity 

and molecular modeling studies of halogenated 

4-[1H-imidazol-1-yl(phenyl)methyl]-1,5-diphenyl-1H- 

pyrazoles, Bioorg. Med. Chem., 12 (2004) 5465.

14.	 TA. Vincent, Current and future antifungal therapy: 

new targets for antifungal agents, J. Antimicrob. 

Chemotherapy, 44 (1999) 151.

15.	 A. Raghavendra Guru Prasad, V. Seshagiri, LK. 

Ravindranath, Polarographic Investigations of 

Certain Propiophenone benzoic acid hydrazones, 

Jordan J. Chem., 6 (2011) 51.

16.	 M. Dastagiri Reddy, A. Raghavendra Guru 

Prasad, Y. Spoorthy, LK. Ravindranath, Synthesis, 

Characterization and Antimicrobial Activity of Certain 

novel Aryl Hydrazone Pyrazoline-5-Ones Containing 

Thiazole Moiety, Adv. Pharm. Bull., 3 (2013). 

17.	 L. Friedman, LL. Robert, RR. Walter, p-Toluene-

sulfonylhydrazide, Org. Synt., 40 (1960) 93.

18.	 SG. Kucukguzela, S. Rollas, H. Erdenizb, M. Kirazb, 

Synthesis, Characterization and Antimicrobial 

Evaluation of Ethyl 2-Arylhydrazono-3-oxobutyrates, 

Eur. J. Med. Chem.,  34 (1999) 153.

19.	 HG. Garg, RA. Sharma, Potential antineoplastics 

II: 1-thiocarbamoyl-3-methyl 4-arylhydrazono-2-

pyrazolin-5-ones, 2-Amino-4-phenyl-5-arylazothi-

azoles, and N-Phenyl-N′-2(4-phenyl-5-arylazothi-

azolyl) thiocarbamides, J. Pharma. Sci., 59 (1970) 

348.


