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Summary 

New 
2-pyrazolin-5-ones (5a-j) and 4-arylhy-

pyrazolin-5-ones (6a-j) were synthesized 
by the reactlon of ten novel methyl 2-ar-
ylhydrazono-4-methoxy-3-oxobutanoates 
(4a-j) with hydrazine hydrate and phenyl-
hydrazine, respectlvely. Treatment of 5a 
with acetlc anhydride yielded 1-acetyl-4-

pyrazolin-5-one (7). The structures of the 
tautomerically dynamic compounds were 
establlshed by spectral data (IR, 1H-NMR, 

Zusammenfassung 

Synthese, Charakterisierung und analge-
tlsche Aktlvitiit von neuen 4-Arylhydra-

onen 

Neue 
thyl-2-pyrazolin-5-one (5a-j) und 4-aryl-

pyrazolin-5-one (6a-j) wurden durch Re-
aktlon von zehn neuen Methyl-2-arylhy-
drazon-4-methoxy-3-oxobutanoaten (4a-
j) mit Hydrazinehydrat und Phenylhydra-
zin synthetlsiert. Reaktlon von 5a mit 
Acetanhydrid ergab 1-Acetyl-4-arylhydra-

13C-NMR, EIMS and CIMS) and elemental 
analysis. The analgesic actlvity of the 
title compounds was determined by the 
modified Koster's test. The most actlve 
compound was 4-[(4-chlorophenyl)hydra-

pyrazolin-5-one (6c) demonstratlng twice 
the actlvity (60 %) exerted by the refer-
ence drug acetylsalicyllc acid (ASA, 
27 %). The majority of the tested com-
pounds were found to be more effective 
thanASA. 

(7). Die Strukturaufldarung dieser tauto-
merisch dynamischen Verbindungen er-
folgte mit Hilfe wn Spektraldaten (IR, 
1H-NMR, 13C-NMR, El- und Cl-Massen-
spektroskopie) sowie durch Elementar-
analyse. Die analgetlsche Wirkung der 
synthetlsiertenVerbindungen wurde mit-
tels modifierter Kosters-Methode be-
stlmmt. Die aktlvste Substanz 4-[(4-Chlo-

phenyl-2-pyrazolln-5-on) (6c) war dop-
pelt so wirksam (60 %) wie die Vergleichs-
substanz Acetylsalicylsiiure (ASS, 27 %). 
Die meisten Substanzen erwiesen sich als 
wirksamer als ASS. 
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1. Introduction 
Non-steroidal drugs (NSAIDs) are 
the main therapeutic agents used for the relief of acute 
and chronic pain which affects a great part of the popu-
lation. The common mechanism of action of this broad 
class of drugs is believed to be the inhibition of cyclo-
oxygenase, which is a key enzyme for the conversion of 
arachidonic acid into prostaglandins. The major draw-
backs of the NSAIDs, severe side effects including gas-
trointestinal ulceration and supression of renal func-
tion, make investigation of new and 
analgesic agents a continuing challenge. 

Research focused on the pyrazole skeleton after the 
discovery of the analgesic properties of antipyrine, 2,3-
dimethyl-l-phenyl-3-pyrazolin-5-one, has yielded 
many pyrazole, pyrazoline-3/5-one and pyrazolidin-3,5-
dione derivatives like epirizole, benzpiperylone, mora-
zone, nifenazone, ramifenazone, phenylbutazone and 
suxibuzone which found clinical application as anti-in-
flammatory and analgesic agents [l]. Several 4-arylazo-
pyrazolin-5-one derivatives with 
properties have also been reported (2-4]. A recent re-
port deals with the contribution of the arylhydrazono 
moiety to the analgesic and activity 
[5]. Based on these findings and in continuation of our 
work on the synthesis and biological evaluation of aryl-
azo substituted five membered heterocycles (6-8] we 
designed new 4-arlyhydrazono-3-methoxymethyl-2-py-
razolin-5-one derivatives expecting to achieve irn-
proved analgesic activity profiles. 

The synthesis of the compounds were made accord-
ing to Scheme 1. 

2. Materlals and methods 
2.1. Chemistry 
IR spectra were run on a Perkin-Elmer 570 (Grating) spectro-
photometer (CT, USA). 1H-NMR and 13C-NMR (proton coupled 
and decoupled) spectra were taken on Bruker AC 200 
(Rheinstatten, Germany) at 200 MHz and 50.3 MHz using 
CDCh or (E. Merek, Darmstadt, Germany) as the sol-
vent. EIMS (Electron Impact Mass Spectrometry, 70 eV) and 
CIMS (Chemical Ionization Mass Spectrometry, CH4J were re-
corded at Freie Universitat, Berlin (Germany) and Sit-
tingbourne Research Centre (Sittingbourne, UK), respectively. 
Elemental analyses were performed on a Perkin-Elmer Model 
240 elemental analyzer or provided by Sittingboume Research 
Centre. Melting points (m.p.J were determined on a Büchi 
melting point apparatus (Flawil, Switzerland) and are uncorrec-
ted. 

2.1 Methyl 2-arylhydrazono-4-methoxy-3-
oxobutanoates (4a-j) 
A solution of an appropriate amine (O.Ol mol) in 4 % HCI (40 
mi) and EtOH (40 mi) was diazotized at °C by the addition of 
8 % NaNO2 (10 mi) solution. The diazonium solution was ad-
ded dropwise to a stirred and cooled mixture ofmethyl 4-meth-
oxy-3-oxobutanoate (3) (O.Ol mol), NaOAc (15 g) and 50 % EtOH 
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Sa CH3C0)20 

O-NH~CH20CH3 

7 O~r,rN 
60CH3 

Scheme 1: Synthesis of compounds 4-7. 

(5_0 mi) . The arylhydrazone formed was off, washed 
water and recrystallized from 70 % EtOH. 

Spectral data of 4a; IR [KBr, v, 3420 (N-HJ 3040 (=C-
HJ, 1705, 1640 (C=O) . (200 MHz, o, ppm, ~DCl3]: 3.51 
(s, 3H, CH20CH3J, 3.87, 3.92 (2s, 3H CO CH J 4 62 (s 2H 
CH OCH J 7 ' 2 3 • · • • El~ 3 ' .16-7.46 (m, 5H, ar), 13.01, 14.90 (2s, lH, NHJ . 

S [m/z (%)]: 250 (M+, 30), 205 (100). CIMS [CH / (%) ]· 
251 (MH+, 100) . 4• m 2 · 

Spectral data of 4b; IR [KBr, v, 3060 (=C-HJ 1705 
1635 (C=O) 1H- ' ' CH OCH . NMR (200 MHz, o, ppm, CDCl3]: 3.50 (s, 3H, 

2 3), 3·87• 3·91 (2s, 3H, CO2CH3), 4.65, 4.67 (2s, 2H, 
CH20CH3J, 7.20, 7.32 (2dd, J: 8.90, 2.05 Hz 2H ar) 7 52 (dd J· 
8 90 2 05 H ' ' ' . ' . . ' . z, 2H, ar), 12·95, 14.89 (2s, lH, NH). CIMS [CH4, mi 
z (%)]: 331 ((MH+2J+, 98), 329 (MH+, 100). 
_ Spectral data of 4g; lR [KBr, v, 3200, 3160 (N-H) , 3080 

(-C-HJ, 1712, 1710, 1650 (C=OJ . (200 MHz, o, ppm, 
CDCl3]: 1.42 (t, J: 6·90 Hz, 3H, CO2CH2CH3J, 3.50, 3.52 (2s, 3H, 
~~2~~H3J' 3·89• 3·91 (2s, 3H, CO2CH3J, 4.44 (q, J: 6.80 Hz, 2H, 

2 2CH3J, 4·68• 4·69 (2s, 2H, CH2OCH3), 7.34, 7.46 (2dd, J: 
~-85' 2·17 Hz, ZH, ar), 8·09 (dd, J: 8.85, 2.17 Hz, 2H, ar), 12.95, 

4.80 (2s, lH, NH) (D2O exchange). CIMS [CH m/z (%)]: 323 
(MH+, 100). 4 ' 
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Spectral <lata of 4h; IR [KBr, v, cm·1]: 3300, 3220 (N-H), 3100 
(=C-HJ, 1712, 1710, 1650 (C=O), 1335, 1150 (SO2). 1H-NMR [200 
MHz, ö, ppm, DMSO-4,]: 3.33 (s, CH2OCH3, and solvent H2OL 
3.80, 3.85 (2s, 3H, CO2CH3), 4.57, 4.68 (2s, 2H, CH2OCH3), 7.32, 
7.36 (2s, 2H, so; NH2L 7.57, 7.68 (2dd, J: 8.82, 1.89 Hz, 2H, ar), 
7.82 (dd, J: 8.82, 1.89 Hz, 2H, ar), 11.89, 14.03 (2s, lH, NH) (D2O 
exchange). CIMS [CH4, m/z (%)]: 330 (MH+, 100). 

Spectral <lata of 41; IR [KBr, v, cm·1]: 3120 (N-HJ, 3080 (=C-
Hl, 1700, 1675 (C=Ol, 1580, 1340 (NO2). 1H-NMR [200 MHz, ö, 
ppm, CDCl3]: 3.51, 3.52 (2s, 3H, CH2OCH3l, 3.92, 3.99 (2s, 3H, 
CO2CH3), 4.68, 4.69 (2s, 2H, CH2OCH3), 7.19-7.28 (m, ar with 
solvent), 7.72 (t, J: 7.70 Hz, lH, ar), 7.97-8.19 (m, lH, ar), 8.25 
(dd, J: 8.50, 2.12 Hz, lH, ar), 14.28, 15.56 (2s, lH, NH). CIMS 
[CH4, m/z (%)]: 296 (MW, 100). 

2.1.2. 4-Arylhydrazono-3-methoxymethyl-1-
unsubstituted/phenyl-2-pyrazolin-5-ones 
(5a-j and 6a-j) 
A mixture of 4a-j (0.005 mol), hydrazine hydrate or phenylhy-
drazine in glacial acetic acid (4-6 mi) was refluxed on a water 

for 5-30 min. The crude product thus obtained was 
tered off and recrystallized from an appropriate solvent (5a-g, 
5j-6f, 61 and 6j were recrystallized from 70 % EtOH, 5h from 
dioxane, 51 and 6h from ethyl acetate and 6g from benzene). 

Spectral <lata of 5a; IR [KBr, v, cm·']: 3170 (N-Hl, 3040 (=C-
HJ, 1690, 1650 (C=O). 1H-NMR [200 MHz, ö, ppm, CDCl3]: 3.49 
(s, 3H, CH2OCH3), 4.50 (s, 2H, CH2OCH3), 7.21-7.44 (m, 5H, 
ar), 9.16 (s, lH, NH), 13.48 (s, lH, NH) (D2O exchange). CIMS 
[CH4, m/z (%) ] : 233(MH+, 100). 

Spectral <lata of 5b; IR [KBr, v, cm·1]: 3250 (N-H), 3080 (=C-
H), 1670 (C=O). 1H-NMR [200 MHz, ö, ppm, CDCl3]: 3.48 (s, 
3H, CH2OCH3), 4.48 (s, 2H, CH2OCH3), 7.31 (dd, J: 9.00, 2.20 
Hz, 2H, ar), 7.52 (dd, J: 9.00, 2.20 Hz, 2H, ar) 9.45 (s, lH, NHJ, 
13.45 (s, lH, NH). 13C-NMR [50.3 MHz, ö, ppm, CDCl3]: 58.52 
(CH2OCH3), 65.89 (CH2OCH3), 118.96 (C4), 117.46 (C2 and C6), 
126.66 (C=N, exocyclic), 132.65 (C3 and C5), 140.01 (Cl), 147.66 
(C=N, ring), 160.53 (C=OJ. EIMS [m/z (%)]: 312 ((M+2J+, 39), 
310 (M+, 40). CIMS [CH4 , m/z (%)]: 313 ((MH+2)+, 98), 311 
(MW, 100). 

Spectral <lata of 5g; IR [KBr, v, 3250 (N-Hl, 3080 (=C-
H), 1705, 1680 (C=O). 1H-NMR [200 MHz, ö, ppm, CDC13]: 1.41 
(t, J: 7.00 Hz, 3H, CO2CH2CH3), 3.50 (s, 3H, CH2OCH3J, 4.38 (q, 
J: 7.00 Hz, 2H, CO2CH2CH3l, 4.50 (s, 2H, CH2OCH3), 7.46 (dd, 
J: 8.85, 1.97 Hz, 2H, ar), 8.09 (dd, J: 8.85, 1.97 Hz, 2H, ar), 9.40 
(s, IH, NHJ, 13.44 (s, lH, NH) (D2O exchange). EIMS [m/z (%)]: 
304(M+, 30), 165(100). CIMS [CH4, m/z (%)]: 305(MH+, 100). 

Spectral <lata of 5h; IR [KBr, v, cm·1]: 3250 (N-H), 3080 (=C-
HJ, 1670 (C=Ol, 1340, 1160 (SO2). 1H-NMR [200 MHz, ö, ppm, 
DMSO-4,J: 3.33 (s, CH2OCH3 and solvent H2Ol, 4.36 (s, 2H, 
CH2OCH3), 7.36 (s, 2H, SO2NH2), 7.68 (dd, J: 8.85, 1.99 Hz, 2H, 
ar), 7.85 (dd, J: 8.85, 1.99 Hz, 2H, ar), 11.96 (s, lH, NH), 13.20 
(s, lH, NH) (D2O exchange). CIMS [CH., m/z (%)]: 312 (MW, 
30), 173 (100). 

Spectral <lata of 51; IR [KBr, v, cm·1]: 3160-2800 (N-H and = 
C-HJ, 1668 (C=Ol, 1540, 1335 (NO2). 1H-NMR [200 MHz, ö, 
ppm, DMSO-4,]: 3.48 (s, 3H, CH2OCH3), 4.50 (s, 2H, 
CH2OCH3), 7.26 (t, J: 6.80 Hz, 2H, ar), 7.71 (t, J: 7.70 Hz, 2H, 
ar), 8.16 (d, J: 7.60 Hz, lH, ar), 8.28 (d, J: 7.60 Hz, 2H, ar), 8.96 
(s, lH, NHJ, 14.68 (s, lH, NH). CIMS [CH4, m/z (%)]: 278 (MW, 
85), 139 (100). 

Spectral <lata of 6a; IR [KBr, v, 3070 (=C-H), 1660 (C= 
O). 1H-NMR (200 MHz, ö, ppm, CDCl3]: 3.53 (s, 3H, CH2OCH3J, 
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4.59 (s, 2H, CH2OCH3l, 7.23-7.27 (m, 2H, ar), 7.40-7.45 (m, 6H, 
ar), 7.95 (dd, J: 8.54, 2.47 Hz, 2H, ar), 13.72 (s, lH, NH) (D2O 
exchange). CIMS [CH4 , m/z (%)]: 309 (MW, 100). 

Spectral <lata of 6b; IR [KBr, v, cm·1]: 3040 (=C-H), 1655 (C= 
O). 1H-NMR [200 MHz, ö, ppm, CDCl3]: 3.50 (s, 3H, CH2OCH3), 
4.53 (s, 2H, CH2OCH3), 7.24-7.57 (m, 7H, ar), 7.94 (d, J: 7.44 
Hz, 2H, ar), 13.60 (s, lH, NH). 13C-NMR [50.3 MHz, ö, ppm, 
CDCl3]*: 58.57 (CH2OCH3), 65.89 (CH2OCH3), 117.39 (C2 and 
C6), 118.66 (C8 and C12), 118.93 (C4), 127.52 (C=N, exocyclic), 
128.80 (C9 and Cll), 132.58 (C3 and C5), 137.66 (C7), 139.88 
(Cll, 147.10 (C=N, ring), 157.51 (C=O). CIMS [CH4 , m/z (%)]: 
389 ((MH+2J+, 98), 387 (MH+, 100) . • (C7 was assigned to Nl-C 
of Nl-C6H5). 

Spectral <lata of6g; IR [KBr, v, cm·1J: 3080 (=C-Hl, 1720, 1663 
(C=O). 1H-NMR [200 MHz, ö, ppm, CDCh]: 1.41 (t, J: 6.90 Hz, 
3H, CO2CH2CH3), 3.52, 3.54 (2s, 3H, CH2OCH3), 4.38 (q, J: 7.00 
Hz, 2H, CO2CH2CH3l, 4.57, 4.59 (2s, 2H, CH2OCH3), 7.20-7.28 
(m, ar and solvent), 7.39-7.51 (m, 4H, ar), 7.95 (dd, J: 8.54, 2.12 
Hz, 2H, ar), 8.10 (dd, J: 8.54, 2.12 Hz, 2H, ar), 13.67 (s, lH, NH) 
(D2O exchange) . CIMS [CH4 , m/z (%)]: 381 (MH+, 100). 

Spectral <lata of6h; IR [KBr, v, cm·']: 3330-3220 (N-H), 3040 
(=C-H), 1660 (C=O), 1365, 1150 (SO2). 1H-NMR [200 MHz, ö, 
ppm, DMSO-4,J: 3.41(s, 3H, CH2OCH3), 4.53 (s, 2H, CH2OCH3l, 
7.26 (t, J: 6.90 Hz, lH, ar), 7.39 (s, 2H, SO2NH2l, 7.50 (t , J: 7.00 
Hz, 2H, ar), 7.76--7.94 (m, 6H, ar), 13.32 (s, lH, NH) (D2O ex-
change). EIMS [m/z (%) ]: 387 (M+, 68), 77(100). CIMS [C~, mi 
z (%)]: 388 (MW, 10), 173 (100). 

Spectral <lata of 61; IR [KBr, v, cm·1]: 3140 (N-HJ, 3080 (=C-
H), 1660 (C=Ol, 1545, 1360 (NO2). 1H-NMR [200 MHz, ö, ppm, 
DMSO-4,]: 3.53 (s, 3H, CH2OCH3l, 4.61 (s, 2H, CH2OCH3J, 7.27 
(m, 2H, ar), 7.44 (t, J: 6.70 Hz, 2H, ar), 7.73 (t, J: 7.70 Hz, lH, 
ar), 8.00 (d, J: 8.50 Hz, 2H, ar), 8.20 (dd, J: 8.48, 1.16 Hz, lH, 
ar), 8.30 (dd, J: 8.44, 1.48 Hz, lH, ar), 14.88 (s, IH, NH). CIMS 
[CH4, m/z (%)]: 354 (MW, 85), 139 (100). 

2.1 .3. l-Acetyl-4-arlyhydrazono-3-methoxymethyl-
2-pyrazolin-5-one (7) 
Sa (0.0025 mol) and acetic acid anhydride (3 mi) were refluxed 
on a water for 30 min. The precipitate formed was 
off and recrystallized from 70 % EtOH. 

Spectral <lata of 7; IR [KBr, v, cm·']: 3160 (N-H), 3060 (=C-
H), 1740, 1~65 (C=O). 'H-NMR [200 MHz, ö, ppm, CDCl3]: 2.61 
(s, 3H, CH3COJ, 3.50 (s, 3H, CH2OCH3), 4.56 (s, 2H, CH2OCH3), 
7.23-7.46 (m, 5H, ar), 13.47 (s, lH, NH). 

2.2. Analgesic activity (modified Koster's test [9])* 
Female albino mice weighing 22 ± 2 g were used (local breed). 
The animals were housed in groups of eight at ambient tem-
perature and humidity with food and water ad libitum and 
were allowed to get accustomed to environment for at 
least two days before experiments. The animal experiments 
were conducted after the approval of Hacettepe University An-
imal Research Ethics Comittee. Each compound was sus-
pended in 5 % gum arabic syrup and given orally to mice in 
groups of eight at a dose !eve! of 100 mg/kg. 'Iwo control 
groups (n=6), one receiving acetylsalicylic acid (ASA) sus-
pended in 5 % gum arabic syrup (100 mg/kg), other receiv-
ing only gum arabic syrup 1 h prior to injection of acetic acid, 
were employed. 1 h after administration pain was induced 
by i.p. injection of 3 % solution of acetic acid at 300 mg/kg. No 
pecularities which might have resulted from the side effects of 
the test compounds were observed during 1 h period. An-
imals were placed in glass cages 5 min after acetic acid injec-
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Flg. 1: Tautomerlc structures of 4. 

tion and the number of "stretchings" per animal was recorded 
during the following 10 min period. Percent analgesic activity 
was calculated by the following formula: 

analgesic activity = [n - n'] x 100 
n 

where n is the average number of "stretchings" of the control 
group and n' is the average number of "stretchings" of the 
test group. 

• Blinding was thought unnecessary and therefore was not 
used during the experiments. 

Table 1: Physicochemical data and isomeric ratlos of compounds 4. 

4a H 5:6 87 89-91 

4b 4-Br 9: 10 75 119-20 

4c 4-Cl 1:1 90 105-6 

4d 4-I 1 : 1 88 109-10 

4e 4-CH3 9: 10 80 101- 2 

4f 4-OCH3 3:2 75 103-4 

4g 4-COOC2H5 3:4 95 132-3 

4h 4-SO2NH2 1:4 60 178-80 

41 2-NO2 1 : 6 90 132-3 

4jb) 4-NO2 79 130 
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Rol H CH;,OCH3 
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A -~N o 1 
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R-0 CH;,OCH3 :::,.. (X;N 
B 7 

R, 

Ro CH20CH3 
:::,.. N~NH 

C -~N o 1 
R, Rol CH20CH3 :::,.. N"¾-i 

-~l D H-.0 7 
R, 

Flg 2: Tautomeric structures of 5 and 6. 

3. Results and discussion 
3.1. Chemistry 
The acidic proton of [l-keto esters (3) may easily be ab-
stracted and a resonance stabilized anion results which 
is a good nucleophile. Nucleophilic attack of the nega-
tively charged carbon atom towards the diazonium cat-
ion affords 2-arylazo/hydrazono derivatives (4) which 
in turn may be cyclized with nucleophilic agents ilke 
hydrazine hydrate or phenylhydrazine to afford 4-aryl-
azo/hydrazono substituted 5-pyrazolones (5 and 6) 

C12H14N2O• 57.59 5.63 11.19 
(250.35) 58.09 5.67 11.66 
C12H13BrN, O• 43.78 3.98 8.51 
(329.16) 44.21 3.87 8.62 
C12H13CIN2O• 50.62 4.60 9.83 
(284.71) 50.19 4.56 9.45 
C12H13IN2O4 38.31 3.48 7.44 
(376.15) 37.94 3.46 7.41 
C13H1~2O• 59.08 6.10 10.59 
(264.28) 59.00 6.20 11.00 
C13H 52.34 6.00 9.39 
(298.26) 52.40 5.60 9.30 

55.89 5.62 8.69 
(322.32) 55.90 5.80 8.80 

43.76 4.55 12.76 
(329.33) 43.79 4.80 12.50 
C12H13N3Os 48.80 4.43 14.23 
(295.25) 48.60 4.50 13.80 
C,2H13N3Os 48.80 4.43 14.23 
(295.25) 48.70 4.30 14.90 

aJ Calculated from the integral values of the NH proton. C (low field resonance) and D (high field resonance). hl Very broad, could not 
be integrated. 
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(Scheme 1, Tables 1 and 2). The structures ofthe arylhy-
drazono precursors as well as their cyclization prod-
ucts - pyrazolones - have been the subject of much 
debate as they may exist in several tautomeric forrns. 
Accordingly 4a-j can exist in the C-azo (Al the azo-enol 
(B) or the hydrazone (C and D) forms (Fig. 1). A was 
ruled out on the basis of 1H-NMR evidence. Although 
resonances appearing at about 8 3.50, 3.90 or 4.65 ppm 
could be attributed to C2-H [10] these absorptions in-
tegrated to give exact proton counts for CH2OCH3, CO-
OCH3 and CH2OCH3 , respectively. 4a-j did not give col-
oration with FeCh, neither did they display IR absorp-
tions at about 3700 cm·1 or 2700 cm·1 indicative ofa 
free OH group ora chelated enolic structure. Further-
more the 1H-NMR spectra of 4a-j did not display ab-
sorbtions which may be atrributed to the chelated (8 
16.5 ppm) or free (8 10-11 ppm) enolic proton [11, 12]. 

Table 2: Physicochemical data of compounds 5-7. 

5a H H 55 155-6 

5b 4-Br H 59 159-60 

5c 4-CI H 62 188-9 

5d 4-1 H 25 187 

5e 4-CH3 H 30 126-8 

5f 4-OCHs H 65 125-6 

5g 4-COOC2Hs H 69 145-7 

5h 4-SO2NH2 H 50 210-3 

5i 2-NO2 H 40 219 

5j 4-NO2 H 39 238 

6a H C5Hs 65 147 

6b 4-Br C5Hs 65 160-5 

6c 4-CI C5Hs 70 158 

6d 4-1 C5Hs 49 158 

6e 4-CH3 C5Hs 43 143-5 

6f 4-OCHs C6Hs 60 130-1 

6g 4-COOC2Hs C5Hs 70 144 

6h 4-SO2NH2 CeHs 50 244-5 

6i 2-NO2 CeHs 65 186 

6j 4-NO2 C5Hs 75 179-80 

7 H COCH3 59 156 
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In view of the foregoing considerations and supportive 
evidence provided by literature [13-15] it was con-
cluded that 4a-j existed in the chelated hydrazone form 
(C or D). 1H-NMR spectra indicated the presence of 
both forrns (C and Dl in almost equal amounts (except 
for 4f-i, Table 1). Restriction of rotation about the C=N 
bond and hydrogen bonding between the N-H and C=O 
groups stabilized the molecule in certain conformations 
[16-18]. Thus the NH (8 15.56-12.95 ppm), CH2OCH3 
(84.69-3.33 ppm) and COOCH3 (83.99-3.80 ppm) pro-
tons of the two conformers gave rise to double singlets 
whereas the H2 and H6 protons of the phenyl ring res-
onated as two separate double doublets (8 7.68-7.20 
ppm). 

Sa-j and 6a-j are also tautomerically dynarnic com-
pounds [19-23] (Fig. 2). Presence of C=O absorptions 

C11H,2N4Ü2 56.88 5.20 24.12 
(232.24) 56.46 5.39 24.17 
C11H 11BrN.O2 42.46 3.56 18.00 
(311.13) 42.56 3.54 18.03 
C11 H 11 CIN•O2 49.54 4.15 21.00 
(266.68) 50.07 3.99 21.00 
C11H 11 IN.O2 36.89 3.09 15.64 
(358.13) 37.44 3.00 16.07 

58.52 5.73 22.75 
(246.26) 59.21 5.96 23.26 
C12H14N4O3 54.96 5.38 21.37 
(262.26) 55.04 5.80 21.05 
C14H 16N4O4 55.25 5.29 18.41 
(304.30) 54.86 5.26 17.96 

42.44 4.21 22.49 
(311.31) 43.11 4.53 22.36 

47.65 3.99 25.26 
(277.24) 47.30 4.00 24.90 

47.65 3.99 25.26 
(277.234) 47.58 3.91 25.26 

66.22 5.23 18.17 
(308.33) 65.80 5.50 18.10 
C17H 15BrN4O2 52.72 3.90 14.46 
(387.22) 52.58 3.75 14.68 

59.56 4.41 16.34 
(342.77) 59.83 4.22 16.64 

47.02 3.48 12.90 
(434.22) 46.80 3.50 12.90 
C18H 18N.O2 67.06 5.62 17.38 
(322.35) 67.27 5.38 17.24 
C,aH,aN4Ü3 63.89 5.36 16.55 
(338.35) 63.62 5.22 16.42 
C20H20N•O• 63.14 5.29 14.72 
(380.39) 63.70 5.50 15.20 
C,1H,1NsO4S 52.79 4.42 18.07 
(387.41) 53.00 4.50 18.10 
C,1H,sNsO• 57.78 4.27 19.82 
(353.33) 57.40 4.20 19.30 
C,1H,sNsO• 57.78 4.27 19.82 
(353.33) 57.70 4.20 19.90 

56.92 5.14 20.42 
(274.27) 56.60 5.10 20.30 
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(1720-1655) in the IR spectra and absence of reson-
ances at about ö 3-6 ppm [24] and ö 16.5 ppm or ö 10-
11 ppm [11, 12] which could be assigned to the C4-H 
of the pyrazolone ring and to the enolic proton, respec-
tively, ruled out the azo-CH (Al and azo-enol (B) forms. 
Absorption position of the hydrazone NH (8 13.86-13.20 
ppml, except 2-NO2 substituted derivatives Si (8 14.68 
ppm) and 6i (8 14.88 ppm), was in accordance with the 
values given for the chelated hydrazone NH [19, 25, 26] 
and eliminated the azo-NH (C) form [27]. Further con-
firmation for the hydrazone form (D) was obtained by 
comparing the 13C-NMR <lata of 5b and 6b with those 
of a model compound, 3-methyl-l-phenylpyrazol-4,5-
dione-4-phenylhydrazone, reported by Lycka et al. [28, 
29]. They observed the exocyclic C=N at ö 128.31 ppm, 
ring C=N at ö 148.30 ppm and the C=O function at ö 
157.55 ppm. They also studied 15Na- 15Nf3 and 15Na-
13C couplings of the hydrazono group to attain a defin-
ite assignment. 13C-NMR values of 6b (exocyclic C=N: ö 
127.52 ppm; ring C=N: ö 147.10 ppm; C=O: ö 157.51 
ppm) were very close to those reported. The values ob-
served for 5b were within ± 0.5 ppm of 6b for all the C 
atoms only C=N (exocyclic) was observed at ö 126.66 
and C=O was observed at ö 160.53 ppm. 

Molecular (M+) or quasi-molecular (MH+) ions in the 
EIMS or CIMS of 4, 5 and 6 confirmed their molecular 
weights. The major fragmentation route followed in 5 
and 6 was in accordance with those cited for pyrazo-
lones and azopyrazolones and primarily involved the 
breaking of the hydrazono NH-N bond [30-33]. 

Further spectral details are presented in the Mate-
rials and methods section. 

3.2. Phannacology 
The analgesic activity of selected members from the 2-
pyrazolin-5-one series (5b, 5c, 5f-i, 6a-f, 6h-j and 7) was 
investigated employing the modified Koster's test [91. To 
determine the structural features required for analgesic 
activity the substituents and/ or the substitution pattern 
of the 5-pyrazolinone ring and the arylhydrazono moi-
ety were varied and many patent compounds were ob-
tained. As can be seen in Table 3 the most active com-
pound among the Nl-unsubstituted derivatives was 5f, 
bearing the electron releasing 4-OCH3 group on the 
phenyl ring of the arylhydrazono moiety. Electron with-
drawing substituents and halogens decreased activity in 
this series. Presumably the contribution of the reson-
ance effect of the OCH3 function and the inductive ef-
fect of the halogens were the dominating factors which 
caused a significant difference in the whole molecule 
and thus led to the difference in activity. 

Nl-Phenyl substituted derivatives were generally 
more active than Nl-unsubstituted entries; 6a, 6c, 6d 
and 6f being the four most active of both series exerted 
about twice the analgesic activity of that of the refer-
ence drug ASA The potency of the unsubtituted deriva-
tive 6a (58 %) was further enhanced by the introduction 
of the 4-Cl substituent into the phenyl ring of the ar-
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Table 3: Analgesic activity of 5b, 5c, Sf-i, 6a-f, 6h-j and 7. 

5b 27 6d 55 
5c 31 6e 54 
Sf 52 6f 56 
5g 31 6h 40 
5h 16 6i 29 
Si 17 6j 39 
6a 58 7 42 
6b 49 ASA 27 
6c 60 

ylhydrazone moiety (6c, 60 %). Electron withdrawing 
substituents decreased activity also in 6 and yielded 
compounds 6h-j with reduced potency (Table 3). 

Nl-Acetyl substituted derivative 7, which was unsub-
stituted on the phenyl ring of the arylhydrazone group, 
was found to be more active than the Nl-unsubstituted 
derivatives except 5f (Table 3). 

From the above results it may be concluded that Nl-
substitution, especially Nl-phenyl substitution, en-
hances analgesic activity. Electron releasing substitu-
ents at the 4-position of the arylhydrazono group in-
crease the activity, whereas electron withdrawing 
groups have a negative effect. Halogens may either en-
hance or lead to a reduction in activity depending upon 
the contribution of the halogen to the electronic prop-
erties of the molecule. 

4. References 
(1] Reynolds, J. E. F., Martindale - The Extra Pharmacopeia, 
30th ed., pp. 1-46, Pharmaceutical Press, London (1993) 

(2] Farghaly, A. M., El-Khwass, S.M., Khalil, M.A. et al., Some 
Novel Pyrazolone Derivatives as Anti-inflammatory Agents. 
Pharmazie 36, 93 (1981) 

(3] Ojha, A. C., Jain, R. K., Agrawal, M., Synthesis of 2-Pyra-
zoline-5-ones and Their Medicinal Properties. Natl. Acad. Sci. 
Lett. 6, 157 (1983); C.A. 101, 7086v (1984) 

(4] Ismaiel, A. M., Yousif, M. Y., Metwally, M. A. et al. , Syn-
theses of l-Substituted-4-arylhydrazono-3-methyl-2-pyrazo-
line-5-ones and l-Substituted-4-arylazo-3,5-dimethylpyrazoles 
as Potential Anti-inflammatory Agents. Indian J. Chem. 25B, 
1238 (1986) 

[5] Todeschini, A. R., de Miranda, A. L. P., da Silva, K. C. M. 
et al., Synthesis and Evaluation of Analgesic, Anti-inflammatory 
and Antiplatelet Properties of New 2-Pyridylarylhydrazone De-
rivatives. Eur. J. Med. Chem. 33, 189 (1998) 

(6] Ergenç, N., ôzçekiç, H., Synthesis and Characterization 
of New 2-(Arylidenehydrazino J-4-methyl-5-(arylazo J thiazoles. 
Pharmazie 43, 832 (1988) 

[7] Ergenç, N., Durgun, B., ôtük, G., Studies on Azopyrazole 
Derivatives 9. Synthesis and Antibacterial Evaluation of Novel 
Phenylhydrazones and Their Substituted 4-Arylazopyrazole 
Derivatives. Pharmazie 47, 495 (1992) 

Ergenç et al. - Arylhydrazones 123 



Analgetika . Antiphlogistika • Antirheumatika 

[8] Ergenç, N., Çapan, G., Ôtük, G., New 4-Arylhydrazono-
5(4H)isoxazolone Derivatives as Possible Antibacterial and 
Anticonvulsant Agents. Pharmazie 48, 780 (1993) 

[9] Koster, R., Anderson, M., Debeer, E. J. , Acid Acetic for 
Analgesic Screening Fed. Proc. 18, 412 (1959) 

[10] Washburn, W. N., Cook, E. R., Intramolecular Nucleo-
philic Catalysis During Alkaline Hydrolysis of P-Ketoesters. J. 

Chem. Soc. 108, 5962 (1986) 
[11] Silverstein, R. M., Bassler, G. C., Morril, T. C., Spectro-

metric of Organic Compounds, 4th ed., p. 196. 
John Wiley & Sons, New York (1981) 

[12] Garin, J., Melendez, E., Merchan, F. L. et al., Synthesis 
of 3-Aryl-2,4-dioxo-1,2,3,4-tetrahydroquinazolines and 2-Aryl-
amino-4-oxo-4H-benzoxazines from Methyl N-aryldithiocarba-
mates. Synthesis 406 (1983) 

[13] Yao, H. C., Azohydrazone Conversion. II. The Coupling 
of Diazonium Ion with P-Diketones. J. Org. Chem. 29, 2959 
(1964) 

[14] Regitz, M., Liedhegener, A., Reaction of C-H Active 
Compounds with Azides. XVII. Synthesis of 4-Acyl-5-alkyl(aryl)-
amino-1,2,3-thiadiazoles by Diazo Group Transfer. Ann. Chem. 
710, 118 (1967) 

[15] Mitchell, A., Nonhebel, C. D., Spectroscopic Studies of 
Tautomeric Systems - III. 2-Arylhydrazones of 1,2,3-triketones. 
Tetrahedron 35, 2013 (1979) 

[16] Bose, A.K., Kugajevsky, I., NMR Spectroscopy- rv. Some 
15N-H Coupling Constants. Tetrahedron 23, 1489 (1967) 

[17] Pichon, R., Le Saint, J., Courtot, P., Determination de 
Site de Chelation et de Equilibre Tautomerique chez !es Arylhy-
drazones-2 de Tricetones-1,2,3 et de Dicetones-1,2 Di-
versement Substitutes. Bull.Soc.Chim. France 9-10, 449 (1980) 

[18] Glidewell, C., Lloyd, D., Lumbard, K. W., Reaction of an 
Enolizable Diazo Compound with the Electron-Rich Stanny-
lene Preparation ofa Novel Spiro(l,3,4,2-Oxa-
diazastannine-6,4' -pyrazole) Derivative. J. Chem. Soc. Dal ton 
Trans. 509 (1987) 

[19] Arriau, J., Campillo, J. P., Elguero, J. et al., Etude par de 
Methodes Semi-empiriques de la Chimie Theorique dans la 
Serie de Pyrazolones - VII. Sur la Probleme de la Tautomerie 
des Phenylazopyrazolones. Tetrahedron 30, 1345 (1974) 

[20] Mahmoud, M. R., Abd El-Hamide, R., Sadek, K. U. , Elec-
tronic Spectral Properties of Some Arylazoaminopyrazolones. 
Bull. Soc. Chim. France 3-4, 164 (1984) 

[21] Okafor, E. C., A 1H and 13C -NMR Study of Some 4-Acyl-
3-methyl-l-phenylpyrazole-5-ones in Chloroform. Spectro-
chim. Acta 40 A, 397 (1984) 

[22] Abdel-Megeed, M. F., Studies on Pyridylpyrazolone Sys-
tem - rv. Spectroscopic Studies of the Tautomeric Structure of 
4-Arylazo-1-(methyl or phenyl)-3-(3' -pyridyl)-2-pyrazoline-5-
ones. Spectrosc. Lett. 20, 291 (1987) 

[23] Greenwood, D., Hutchings, M. G., Lamble, B., The Influ-
ence of Chlorine and Sulfonate Substituents on the visible Ab-
sorption Maxima of Some Azo Dyes. J. Chem. Soc. Perkin Trans. 
2, 1107 (1986) 

[24] Gale, D. M., Middleton, W. J., Krespan, C. G. , Bis(tritluo-
romethyl)diazomethane - Evidence for a Novel Side Reaction. 
J. Chem. Soc. 87, 657 (1965) 

[25] Atta, K., H., Hauptmann, S., Synthese von Hydra-
zonen und Pyrazolonen aus Dehydro-L-ascorbinsaure. Pharm-
azie 43, 77 (1988) 

[26] Lestina, G. J., Regan, T. H., The Determination of the 
Azo-Hyrazone Tautomerism of Some 2-Pyrazoline-5-one Dyes 
by Means of Nuclear Magnetic Resonance Spectroscopy and 
15N-Labelled Compounds. J. Org. Chem. 34, 1685 (1969) 

[27] Newman, G. A., Pauwels, P. J. S., A Study of Pyrazoline-
5-one Tautomerism - I. Some 3-Unsubstituted l-aryl-2-pyrazo-
line-5-ones. Tetrahedron 25, 4605 (1969) 

[28] Lycka, A., Mustroph, H., 15N and 13C-NMR Study of Azo-
Hydrazone Tautomerism of 3-Methyl-l-phenylpyrazole-4,5-di-
one 4-phenylhydrazone in Dimethyl Suphoxide and Pyridine. 
J. Prakt. Chem. 331, 11 (1989) 

[29] Lycka, A., Liptaj, T., Jirman, J., 15N and 13C-NMR Spectra 
of 3-Methyl-1- phenylpyrazole-4,5-dione-4-( 4' -substituted) 
phenylhydrazones. Coll. Czech. Chem. Commun. 52, 727 
(1987) 

[30] Fenwick, R. G., Garg, H. G., The Mass Spectra of Poten-
tial Antidiabetics: 4-Arylhydrazono-3-methylisoxazole-5-ones 
and Pyrazole-5-ones. Org. Mass Spectrom. 7, 683 (1973) 

[31] Wilde, H., Herzschuch, R., Lepom, P. et al., Massenspek-
trometrische Fragrnentierung von 4-Substituierten 3-methyl-l-
phenyl-pyrazoline-5-onen. J. Prakt. Chem. 323, 14 (1981) 

[32] El Khadem, H., El-Shafei, Z. M., El Sekeili, M ., Reduc-
tion of Dehydroascorbic Acid Osazone and Related Com-
pounds. J. Org. Chem. 37, 3523 (1972) 

[33] Marciniec, B., Photochemical Decomposition of Phena-
zone Derivatives. Pharmazie 40, 110 (1985) 

Correspondence: 
Prof. Dr. Gültaze Çapan, 
1. O. Fakültesi, 
Farmasötik Kimya A.D., 
34452 Beyazit, Istanbul 
(Turkey) 
E-mail: gulcapan@superonline.com 

Editors: Prof. Dr. Hans Georg Classen, Viktor Schramm. Editorial Eveline Dansel. Publisher: ECV · Editio Cantor Verlag für Medizin und 
GmbH, P.O.B. 12 55, 88322 Aulendorf (Germany), Phone (00 49) O 75 25194 00, Fax (00 49) O 75 25194 01 80; e-mai l: redaktion@ecv.de; http://www.ecv.de. Printed by VEBU 
Druck GmbH, Am Reutele 18, 88427 Bad Schussenried (Germany). Ali rights reserved. 
Terms of supply: The joumal is published monthly and is supplied by the publisher or via bookstores. subscription rates (VAT included, minimum 12 issues): 
Germany: pnnt 290.00 €/567 .19 DM; print + online 333.50 €/652.27 DM. Outside Germany: print 328.00 €/641.51 DM; print + online 377.20 €/737.74 DM. Postage: 
Germany 13.IO €/25.62 DM, outside German~ 30.20 €/59.07 DM (air mail 76,00 €/148.64 DM). Price fora _single copy (issue) is 29.00 €/56.72 DM plus postage. Please 
ask for extended network A legaJly unless cancelled at 3 months for the of the period of computation. Free specimen 
copies are supplied by the publisher upon request. 
Printed in Germany · ISSN 0004-4172 

124 Ergenç et al. - Arylhydrazones 
Arzneim.-Forsch./Drug Res. 51 (1), 116-124 (2001) 

ECV · Editio Cantor Verlag, Au!endorf (Germany) 


