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ABSTRACT

Five member pyrazolone and six member pyrimidine nucleus have been synthesised by multistep synthesis and
subjected for antioxidant study for variable electronegative atoms for X=0(urea)/S(thiourea)/NH(guanidine).
In-vitro antioxidant activity by reducing power indicated that incresed absorbance with concentration of
showed that synthesized compounds have reducing power. By Ferric reducing antioxidant power (FRAP) assay
method, it has been concluded that the three synthesized compound are responsible for the antioxidant
potential: Compound-C (X=NH) >Compound-B (X=S) >Compound-A (X=0)

Keywords: Pyrazolone, Pyrimidine, Electronegativity, Ferric Reducing Antioxidant Power (FRAP),
Absorbance

OBJECTIVES: oH
An antioxidant is a substance or food, like, red
grapes, Rooibos Aspaathox, and black strap o o
molasses, that helps prevent or delay oxidative S PN
(e]
damage caused by reactive oxygen and or reactive N—NH )\ |
X N CH

nitrogen species. Oxidative damage to the body,
cells and tissues may contribute to diseases like =0
cancer and heart disease. Fruits, vegetables, oils,
nuts and whole grains have varying levels of
antioxidant compounds like carotenoids, lycopene

o . MOLECULAR DESIGN
and the vitamins C and E. Flavonoids and

phytochemicals, found in foods of plant origin, also CHEMISTRY:

act as antioxidants. Phenyl substituted pyrazolone carboxylic acid has
been synthesized by reaction between phenyl

Synthesized Compounds: X=0 (urea), S (thiourea), hydrazine with ethyl acetoacetate to form 5-

NH (guanidine). pyrazolone which on alkaline oxidation with
KmnO4/KOH produced free carboxylic acid. Acid

chloride of this acid has been condensed with

pyrimidine nucleus produced by condensation of 4-
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Two moles of this acid chloride conjugates at two
imino positions of this pyrimidine nucleus. Finally
the free imino group of pyrazolone nucleus has been
benzoylated to produce the desired product*®. Here
X is variable: X=0O (urea), S (thiourea) and NH
(guanidine). Three different compounds have been
synthesized by keeping X as variable: X=0/S/NH
for Compound-A / Compound-B / Compound-C
respectively. Electronegativity of oxygen for urea
X:0=3.5 and of sulfur for thiourea X:S=2.4 and of

nitrogen+hydrogen for guanidine

Compound-A
SCHEME:

Ethyl acetoacetate

i
/©)-|- HZN_<
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4-hydroxybenzaldehyde

(e}
Condensation l HQ

=

O)\(Y
ch\(YO KMnO 4/KOH N—n
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Condensation

X:NH=3.1+2.2=53. So the X=NH shows the
maximum el ectronegativity with combined effect of
electronegativity of nitrogen and hydrogen, whereas
X=0 has two lone pairs and X=S has aso two pair
of electrons, but in case of NH moiety the
electronegativity of nitrogen and hydrogen exceeds
the electronegativity of oxygen and sulfur: NH (5.3)
>S(24)>0(35)

Three compounds have characterised by elemental
microanalysis by CHN% and spectral datas of UV,
IR and Mass spectras.
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5-0x0-1-phenyl-2,5-dihydro-1H-pyrazole-3-carboxylic acid l

X=0: Urea; X=S: Thiourea; X=NH: Guanidine
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ULTRAVIOLET SPECTRASOF SYNTHESISED COMPOUNDS
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INFRA RED SPECTRAS OF SYNTHESISED COMPOUNDS
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Compound-C: X=NH

Compounds

Spectral data of IR spectroscopy
(KBr; cm™)

2a

1099(Ar-OH), 860(p-substitution), 1750-1650(Strong peak of C=0), 1452(Ar-C=0 in ether),
1161.07(R-O in ether), 1644(C=C), 1705(C=0 of Urea), 1680(O-substituted six member ring),
837,788,640(m-di substituted six member ring)

2b

1089(Ar-OH), 860(p-substitution), 1750-1650(Strong peak of C=0), 1452(Ar-C=0 in ether),
1161.07(R-O in ether), 1638(C=C), 1112(C=S of Thiorea), 1681.21(O-substituted six member
ring), 833,784,642(m-di substituted six member ring)

2c

1091(Ar-OH), 862(p-substitution), 1750-1650(Strong peak of C=0), 1451(Ar-C=0 in ether),
1161.07(R-O in ether), 1642(C=C), 1654(C=N of Guanidine), 1680(O-substituted six member
ring), 833,788,652(m-di substituted six member ring)

1725(C=0), 1645(C=C), 1498(Aromatic ring), 690(Mono substituted aromatic ring),
680,754,837(m-di substitution in six member ring), 1679(m-di substitution in five member ring),
1710.13(Carboxylic acid), 3200-2400(broad peak of Carboxylic acid), 1625(di substituted
tertiary amide), 1750(aromatic amide)

7aor A

1103.21(Ar-OH), 837(p-substitution), 1680(O-substituted six member ring), 1750(C=0),
1450(Ar-C=0 in ether), 1705(Amide), 1172(R-O in ether), 1645(C=C), 690(Mono substituted
aromatic ring),1680-1620(Secondary & Tertiary amides)

7borB

1103.21(Ar-OH), 837.05(p-substitution), 1693.38(O-substituted six member ring),
1726.17(C=0), 1450(Ar-C=0 in ether), 1712.67(Amide), 1170.71(R-O in ether), 1645(C=C),
690(Mono substituted aromatic ring),1726-1600(Secondary & Tertiary amides), 1103.21(C=S)

7corC

1114.78(Ar-OH), 908(p-substitution), 1691.46(O-substituted six member ring), 1720.74(C=0),
1450.37(Ar-C=0 in ether), 1710.74(Amide), 1186.14(R-O in ether), 1645(C=C), 690(Mono
substituted aromatic ring),1725-1600(Secondary & Tertiary amides)
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MASS SPECTRAS OF SYNTHESISED COMPOUNDS

MS Spectrum Graph
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Compound-C: X=NH
COMPOUNDS SPECTRAL DATA OF MASS SPECTROSCOPY m/z (Abundance)
xéo 648.3(M+, 34), 630.3(56), 593.2(44), 563.1(100), 533.2(98), 519.2(99), 503(30)
xEs 669.3(M+, 23), 651.3(29), 630.3(70), 617.3(51), 611.3(32), 593.2(56), 579.2(56), 563.1(100), 550.2(30)
X=CI:\IH 648.2(M+, 32), 634.3(33), 617.1(64), 601.2(47), 577.1(38), 563.1(50) 549.1(100), 531.1(24), 511.1(53), 504.1(21)
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PHYSICOCHEMICAL PARAMETERS:

COMPOUNDS % YIELD [?,g POLARITY | MOL. FORMULA | N% CALCD | N% FOUND
Compound-A : X=0 87.78 195 | Semipolar CayHogNgOs 12.96 12.93
Compound-B : X=S 81.56 183 | Semipolar CayHosNgO,S 12.64 12.62

Compound-C : X=NH 81.63 173 | Semipolar CasH2oN;0O4 15.14 15.12

D.P.= Decomposition point °C

EXPERIMENTAL METHOD:

FERRIC REDUCING ANTIOXIDANT POWER
Serially Diluted extracts (10-100 mcg/ml) were
mixed with 2.5 ml of potassium phosphate buffer
(0.2M, pH 6.6) & 2.5 ml of potassium ferricyanide
(1g/100ml) the mix was incubated a 50 for 20
minute. A total of 2.5 ml of 10% trichloroacetic acid
was added to the mixture to stop the reaction. Equal

volume of ultra pure water was added to 2.5 ml of
the mixture before the addition of 0.5 ml of
FeCl;(0.1 ¢/100 ml) The sample was alowed to
stand for 30 min. before measuring the absorbance
at 700 nm. The absorbance obtained was converted
to Gallic acid equivalents in mg/gram compound

(mg GAE/q) using a Gallic acid standard curve™”.

Test compounds | Absorbance | Concentration (ug/ml)
Compound-A 0.191 15.27
Compound-B 0.201 15.72
Compound-C 0.212 16.22
18 - . o 1622
16 -
14 -
& 12 1
P
é g - ¥ ABSORBANCE
?1' 6 - B CONCENTRATION pg/ml
4 -
2 1 0.19 0.20 0.21
0
Compound-A  Compound-B  Compound-C
Compounds
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ABSORBANCE OF GALLIC ACID:

Gdlic Acid pgm/ml | Absorbance
10 0.026
20 0.34
30 0.584
40 0.719
50 0.891
60 1.22

Standard Gallic acic

y=0.022x - 0.145
R%2=0.982

Q
o
c
1]
0
r=
[«
I
K-
<

30

Concentration

RESULT AND DISCUSSION:

The spectral data for the absorption for the three
compounds was compared with gallic acid for the
plot was calculated by the equation: y=0.022x-
0.1458 (R?*=0.982) and found that the antioxidant
property of the compounds have the mentioned
profle:  Compound-C>Compound-B>Compound-A.
Compound-C is guanidine moiety having X=NH so
according to the highest electronegativity profile
this is more potent than other two when compared
with the tota reducing capacity property.
(Compound-A: 15.27ug, Compound-B: 15.72ug,
Compound-C: 16.22ug) It was expressed as GAE
means that reducing power of 60ug/ml of each
compound is equivalent to reducing power of ug of
gallic acid or expressed as ugGAE/mg of

compound.

CONCLUSION:

In-vitro antioxidant activity by Reducing Power
indicated that incresed absorbance  with
concentration of showed that synthesized
compounds have reducing power. By Ferric
reducing antioxidant power (FRAP) assay method,
it has been concluded that the three synthesized
compound are responsible for the antioxidant
potential.

Compound-C  (X=NH) >Compound-B (X=S)
>Compound-A (X=0)
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