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ABSTRACT

A free radical is a molecular species having anairgd electron and it is a highly reactive entitgdaunstable.
Free radicals are formed constantly in human systieming metabolism or during the process of phaguosig.
Free radicals can also be generated from ioniziadiations, ozone, heavy metal poisoning, cigaretteking and
chronic alcohol intake. These free radicals arehiygreactive and oxidise biomolecules leading $suke injury and

cell death. If these free radicals are removed byyees or nonenzymes involved in defense mechaham.
overcome this problem many antioxidants has beepagred in world. Here in order to determine theiexidant
properties, these compounds are evaluated. The @ongs which are chalcones and chalcone based acetyl
substituted and n-phenyl substituted pyrazolinet s (Ph1l-Ph4 & Pyl-Py4) were screened by usiagpthbcess

of DiPicryl Hydrazyl Radical (DPPH) model for ansiolant activity. Among the 16 compounds, Chalcoaset
acetyl and n-phenyl substituted pyrazolines arduatad for antioxidant activity.

Keywords: Chalcones, acetyl and n-phenyl substituted pyraes|i Antioxidant Activity, (DPPH) Scavenging
Activity.

INTRODUCTION

Free radicals are an atom or molecule that beaumpaired electron and is extremely reactive, ckpabengaging
in rapid change reaction that destabilize otherecues and generate many more free radicals. Intspland
animals these free radicals are deactivated bpxdtints. These antioxidants act as an inhibitathefprocess of
oxidation, Even at relatively small concentratiorddhus have diverse physiological role in the bdidye body is
constantly exposed to the negative and sometintleal leffects of oxidants during normal physiolodipeocesses.
The harmful free radicals such as hydroxyl, perauytl the superoxide anion are constantly beingymed as a
result of metabolic reactions in living systems. ®daily basis, up to 5% of inhaled oxygen may teverted to
reactive oxygen species(ROS). These ROS have tlity &bbind to cellular structures, and have béaplicated in
number of pathological processes such as aginignimfiation, reoxygenation of ischemic tissues, aibwerosis,
cancer and even Parkinson’s disease in men. [l]prm@oesses, which produce free radidals/ivo, have been
identified and named the Fenton reaction and thizeHeveiss reaction. [2]Antioxidants play an impattaole in
animal health. Conventional antioxidants have bskown to improve animal performance during condgio
characterized by increased tissue oxidant leveth s$ stress, injury and infectiof@The3 (4-(1-phenyl- 5-(p-
chlorophenyl) 4,5 dihydro-1H-pyrazol-3-yl) phenyligazoline-4(3H) one is an electron withdrawing ugocand
exhibited antioxidant activity. Favorable subst@ntmay increase their free radical scavengingcg#¢
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a,p—unsaturated ketone group containing moiety (Chdsyhas shows significant position in medicinalnciséry.
The electron rich olefinic bond has shown involveiria Michel interaction and divers class of bidka activities.
To evaluate the role of reactivg—unsaturated ketone group in antioxidant activitys necessary to screen and
compare tetrahydrochalcone with respective chak@B®] Several catalytic reducing agents have been eragloy
for selective reduction including palladium/ vinglcetate, rhodium (I)complexes, pincer-aryl ruthemigll)
complexes, magnesia, iridium/ formic acid, sodiugpdphosphite, palladium/ethylene atmosphere, Ce@Q-Z
complex etc [10].

EXPERIMENTAL SECTION

Synthesis of a new series of pyrazoline derivati{@s-4,P1-4,Ph1-4& Pyl-4) have been obtained frloenstarting
materials anthranilic acid (A) and benzoyl chlor{@ to 2[phenyl]-benzo(1,3)oxazine-4-one(C) inigiyme further
reaction withp-amino acetophenone gives 3-(4-acetyl phenyl)-&ényl)-3Hquinazoline-4-one (D) derivatives.
Then on condensation with different substitutedraatic aldehydes afforded four Q1-4 compounds. Thuetmer
incorporated into pyrazoline, N-phenyl pyrazolinedaN-acetylpyrazoline ring systems at position 3 tioé
quinazoline ring. The newly synthesized compounalgehbeen supported by spectral data IR, HINMR aadsM
spectra.

Melting points of the synthesized compounds wererddned in open capillary tubes and were uncoeckctR
spectra were recorded on BRUKER FT-IR spectromaténg ATR.'H-NMR spectra of the compounds in
deutiriated dimethyl sulfoxide (DMSO) and CR®as recorded on BRUKER Av 400 spectrometer. Masstsa
were recorded on LCMS QP 5000 Shimadzu. Thin lagieomatography was performed using pre-coated
aluminium plates, coated with silica gel HE. Merck]. Ethylacetate : Methanol in the ratib3: 2 was used as
the eluent. The spots were visualized in the UMAeadthamber.

Synthesis of chalcones: Synthesis of 3(4(3(4-substituted phenyl) acrolyigpyl) 2-phenyl quinazoline )-one
Equimolar mixture of compound D (0.01lmole) and #ppropriate aromatic aldehydes (0.01mole) p-chlor
benzaldehyde, p-nitro benzaldehyde, p-methylbeetgide and p-methoxy benzaldehyde were dissolvethenol
and cold solution of 40% NaOH (15mL) was addedartipn keeping the temperature below 10C with curdis
stirring. The reaction mixture was kept overnightten it was acidified with dilute HCI and pouree icold water
with stirring. The product obtained was filteredgshed with cold water dried and recrystallised feghranol.

Synthesis of pyrazolines

To a mixture of compound Q1-4 (0.01mole) and hya@tydrate (0.01m) in ethanol and added a few slafp
glacial acetic acid and refluxed for 8hrs. The tiescmixture was poured in to crushed ice. The s&pd solids
were filtered and recrystallised form ethanol.

Synthesis of N-phenylpyrazolines

Mixture of compound Q1-4 (0.01mole) and phenyl layilne dissolved in 20 ml of 1, 4 dioxane. To tl@aation
added 2-3 drops of sulphuric acid and the conteet® refluxed for 4hrs. Then add 5ml of glacialtacacid and
continue the reflux another 2 hrs. After cooling tfeaction mixture pour the contents in ice coldewaThe
obtained solid allow drying and recrystallized frethanol.

Synthesis of N-acetylpyrazolines

The mixture of compound Q1-4 (0.01mole), hydrazigdrate (0.01m) and glacial acetic acid (10ml)wedid for
8hrs. The reaction mixture was poured in to cruskedand the obtained mass was dried and recrigstlform
ethanol.
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Table 1. Physical data

SNo | Code | Mol.wt Mol.form M.P % yield
1 Q 450.5 | GgHi1sN,O,Cl | 140-142°C 63
2 Q@ 461 GgH19N30, 168-170 °C 73
3 Q& 430 GgH2N,0, 210-212 °C 79
4 Qs 44¢€ CogH2oN,03 17€-180 °C 83
5 P1 4785 | @Hx»N,OCI | 190-192 °C 43
6 P2 473 GoH1N4O5 110-112 °C 85
7 P3 470 GoH24Ns0O 234-236 °C 56
8 P4 472 GoH24N4O, 161-163 °C 78
9 Ph1 554.5 6H2sN,OCI 176-178 °C 59
10 PhZ 54¢ CasH2sN4O3 267-269 °C 81
11 Ph: 532 CseH2sN4O 15E-157 °C 63
12 Ph4 548 6H2sN4O, 122-124 °C 72
13 Pyl 520.5| &Hx:N,O,Cl | 190-192 °C 68
14 Py2 529 GiH23Ns0, 217-219°C 63
15 Py3 498 GH6N,O, 132-134 °C 78
16 Py4 514 CsoH26N4O3 97-99 °C 8C

SPECTRAL STUDY OF NEWLY SYNTHESIZED COMPOUNDS

Ph1:3 (4-(1-phenyl- 5-(p-chlorophenyl) 4,5 dihydro-1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 176-
178C; yield (%): 59; R 0.93; IR (ATR,Cm?}): 1706 (C=0 of quinazolinone, str), 1556 (C=C),st598 (C=N,
str), 2908 (C-H Ali, str), 3110 (C-H Avro, str), 82C-Cl, str);"H NMR (5ppm; CDCYDMSO-d;) : 7.32-9.01 (23H,
m, Ar-H ), 3.10 ( 2H, d, Ckbf pyrazole ), 4.36 ( 1H, s, CH-pyrazole ), 1.561(3, Ar-methyl); Mass: m/z 178.

Pn2:3 (4-(1-phenyl- 5-(p-nitrophenyl) 4,5 dihydro-1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 267-
269C; yield (%): 81; R 0.82; IR (ATR,Cnm): 1710 (C=0 of quinazolinone, str), 1522 (C=C),st610 (C=N,
str), 2918 (C-H Ali, str), 3120 (C-H Ar, st NMR (5ppm; CDCYDMSO-d) : 7.32-9.01 (23H, m, Ar-H ), 2.96 (
2H, d, CHof pyrazole), 4.05 ( 1H, s, CH-pyrazole ), 1.23 (3HAr-methyl); Mass: m/z 269.

Pp3:3 (4-(1-phenyl- 5-(p-methylphenyl) 4,5 dihydro-1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 155-
157°C; yield (%): 63; R 0.43; IR (ATR,Cm): 1712 (C=0 of quinazolinone, str), 1530 (C=C),st588 (C=N,
str), 2899 (C-H Ali, str), 3100 (C-H Ar, st NMR (5ppm; CDCYDMSO-d) : 7.32-9.01 (23H, m, Ar-H ), 3.12 (
2H, d, CHof pyrazole ), 4.16 ( 1H, s, CH-pyrazole ), 1.8H (3, Ar-methyl); Mass: m/z 157.

Pha: 3 (4-(1-phenyl- 5-(p-methoxyphenyl) 4, 5 dihydrd-pyrazol-3-yl) phenyl quinazoline-4(3H) one m.}22-
124C; yield (%): 72; R 0.91; IR (ATR,Cm): 1706 (C=0 of quinazolinone, str), 1556 (C=C),st598 (C=N,
str), 2908 (C-H Ali, str), 3110 (C-H Aro, stf¥{ NMR (5ppm; CDCYDMSO-d) : 7.32-9.01 (23H, m, Ar-H ), 2.96
(2H, d, CHof pyrazole), 4.21 ( 1H, s, CH-pyrazole ), 1.28 (3HAr-methyl); Mass: m/z 124.

Py1:3 (4-(N-acetyl-5-(chlorophenyl)-4, 5 dlhydro 1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 190-
192°C; yield (%): 68; R 0.49; IR (ATR,Cm?): 1698 (C=0, str), 1706 (C=0 of quinazolinone),stt592 (C=N,
str), 1459 (C=C, str), 2930 (C-H Al, str), 3097-KCAro, str), 828 (C-Cl, str)*H NMR (8ppm; CDCLDMSO-d) :
2. 91 (2H, d, CHof pyrazoline ), 4.66 (1H, s, CH of pyrazoliner)2-7.4 (17H, m, Ar-H ), 2.06 ( 3H, s, Gldf
acetyl ); Mass: m/z 192.

Py2:3(4-(N-acetyl-5-(nitrophenyl)- 45d|hydro 1H-pyrazol-3-yl)phenyl quinazoline-4(3H) one m. p. 217-21%C;
yield (%): 63; R 0.43; IR (ATR,Cmb): 1698 (C=0, str), 1706 (C=0 of quinazolinone),stt592 (C=N, str), 1459
(C=C, str), 2930 (C-H Ali, str), 3097 (C-H Aro, )strlH NMR (8ppm; CDC}DMSO-d) : 3.08 (2H, d, CH of
pyrazoline), 4.45 (1H, s, CH of pyrazoline ), 7.2-(17H, m, Ar-H ), 1.90 ( 3H, s, GHf acetyl ); Mass: m/z 219.

Pys:3-(4-(N-acetyl-5-(methylphenyl)-4,5 dlhydro 1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 132-
134C; yield (%): 78; R 0.84; IR (ATR,Cm?Y): 1698 (C=0, str), 1706 (C=0 of quinazolinone),stt592 (C=N,
str), 1459 (C=C, str), 2930 (C-H Ali, str), 3097-KCAro, str);"H NMR (Sppm; CDCYDMSO-d) : 2.81 (2H, d,
CH, of pyrazoline ), 4.72 (1H, s, CH of pyrazoliner)2-7.4 (17H, m, Ar-H ),1.89 ( 3H, s, Gldf acetyl ); Mass:
m/z 134.
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Pya: 3 (4-(N-acetyl-5-(methoxyphenyl)-4, 5 dihydro-1H-pyrazol-3-yl) phenyl quinazoline-4(3H) one m. p. 97-
99°C; yield (%): 80; R 0.59; IR (ATR,CmY): 1698 (C=0, str), 1706 (C=0 of quinazolinone),s&592 (C=N, str),
1459 (C=C, str), 2930 (C-H Ali, str), 3097 (C-H Amir);*H NMR (3ppm; CDCYDMSO-d;) : 2. 80 (2H, d, Chlof

pyrazoline ), 4.69 (1H, s, CH of pyrazoline ), 7.2-(17H, m, Ar-H ),1.96 ( 3H, s, GHf acetyl ); Mass: m/z 99.

ANTIOXIDANT ACTIVITY

In-vitro antioxidant activity of newly synthesized chalcones and chalcone based pyrazolines:

In the present studyin-vitro antioxidant activity of newly synthesized compoundas performed by DPPH
model[11-12]The method employed was by determitiiregfree radical inhibitory ability of different ioxidant by
using very stable free radical such as 2,2-diphé&rgicrylhydrazyl (DPPH) in methanol. Stock solutiof DPPH
(1.3 mg/mL) in methanol was prepared. Stock sotutdd DPPH 100uL was added to 3.0 mLof methanol and
absorbance was recorded at 516 nm. The variousntatons of chalcone based acetyl substitutednapideny!
substituted pyrazoline compounds (25, 50 andu@0@L) were prepared. All sample solutions 1.0 micleds
diluted with 3.0 mL with methanol and 1@ of stock solution of DPPH was added. Test tubesevkept for 30
min in light to complete the reaction. After 30maisorbance of each test tube was recorded atralgrJV-VIS
spectrophotometer against methanol as a blankeffeetive concentration of sample required to sngeeDPPH
radical by 50% (IG, value) was obtained by linear regression analysdose-response curve plotting between %
inhibition and concentrations. Regression equatiorderived G, values showed inverse relationship betweeg IC
values and percentage scavenging potential of cantho

The DPPH free radical scavenging activity was dated using the following formula:

% scavenging =Absorbance of control - Absorbandesifsample X 100
gdrbance of control

Where; Control is absorbance of a DPPH solutiohavit compound;
Test is the absorbance of the test compounds wRHD

The degree of discoloration indicates the freeaadscavenging efficiency of the compound. Ascoria was
used as the free radical scavenger reference cardpou

Table 2. In-Vitro antioxidant activity of newly synthesized chalcone based n- acetyl substituted and n-phenyl substituted pyrazoline

compounds
% Inhibition of DPPH-Scavenging 1Cs

Sno Compound codeno 25 pg/mL 50 pg/mL 100 pg/mL | (pg/mL)

1. Phl 41.05+0.03  54.12+0.04 69.08+0}5 40.52

2. Ph2 38.04+0.01  50.05+0.23 65.05+0}1 47.45

3 Ph3 34.22+0.37  48.44+0.15 61.09+0.16 57.98

4 Ph4 20.01+0.13 27.00+0.2 32  50.0+0.09 98

5 Pyl 36.80+0.14  50.60+0.03 63.54+0.112 49.12

6 Pyz 39.16+0.1. 53.06+0.: 67.07+0.. 42.9(

7 Py3 35.01+0.06  48.30+0.01 60.13+0.p2 58.64

8 Py4 34.89+0.21  44.51+0.12 59.29+0.111 70.50

9 Std. drug Ascorbic acid  48.12+0.16 65.14+0.1 79030 31.48

Data represents mean +S.D. of triplicate analysis
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Figure 1. Compounds Vs % Inhibition of DPPH scavenging activity

Sﬂ- —
mPhl
70
mPh2
60 7 OPh3
% Inhibition of DPPH 0 | OPh4
scavenging
40 4 mPyl
30 4 OPy2
20 mPy3
OPyad
10 +
W Ascorbic acid
G T 1 1
25 L0 100
Compounds

RESULTSAND DISCUSSION

In this study, the synthesis of chalcone compouradsbeen carried out successfully from the startiaterial 2,4-
dihydroxy acetophenone. The purity of the newlytBgsized compounds was established by TLC and ngelti
point. The structures of chalcone based acetyltgutesl and n-phenyl substituted pyrazolines wamefirmed on
the basis of spectral data (IR,1H NMR). Chalconeswed the IR absorptions characteristics of phendiH
(3200-3350 cm-1), carbonyl>C=0 (1685-1600 cm-1) aramatic C=C (1580-1400 cm-1) functionalities. Tli¢
NMR spectra of chalcones displayed multiplet duanamatic protons at 6.92-8.80(m, Ar-H) and singlet due to
phenolic —OH at 11.94-12.75(s, 2H, 2 x OH). The characteristics signals fahalcone moiety appeared as two
doublets at 7.55-7.39(d, 1H, a-H) and 7.82-7.9% (d, 1H, p-H). The characteristics signals for -CH+EC<
appeared as singlets at 6.73-6388, 1H,a-H) and also absence of peak for -CO-CHH=@roton gave evidence for
the use off-H in the cyclization process of chalcone. All t@mpounds (Ph1l-Ph4 & Pyl-Py4) given satisfactory
IR, 1H NMR, Mass spectra of compounds and elemamalysis data correlation with the assign strectlihe
antioxidant activity results in table(2) show timbst of the compounds exhibited moderate to godibxadant
activity compared to that of standard (ascorbicadks a typical compound, Ph3,Ph4, Py3 and Pyg pvaduced
the good activity when compared to standard drugc@ntrast, compounds Phl and Py2, with a metaretec
withdrawing nitro group, displayed weak activityhdse results suggested that the substitution patteacetyl
groups and n-phenyl groups may be crucial for taetioxidant activity enhancement. However, in¢laluation of
chalcones, chalcone based acetyl substituted grttenyl substituted pyrazolines considered to gaatedant
properties.

CONCLUSION

In conclusion on the basis of above findings of lobree based acetyl substituted and n-phenyl subestit
pyrazolines produced the good antioxidant actiitsnong them Ph3, Ph4, Py3 and Py4 was producedabd
activity when compared to standard drug. By comte@mpounds Phl and Py2, with a meta electronenréthing
nitro group, displayed weak activity These ressliggested that the substitution pattern of acetylgs and n-
phenyl groups may be crucial for their antioxidantivity enhancement In spite of this, chalconesld¢@lso be
selected in our synthetic lead optimization studgduse they were also shown good antioxidant gctidiowever
chalcone based pyrazoline derivatives having thiexidant properties.
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