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ABSTRACT

A series of pyrazoline antioxidant derivatives were synthesized from chalcones and evaluated for their pharmacological
activities. Chalcones (1-6) were prepared by Claisen Schimidt condensation methods by the reaction of furfural
with different acetophenones. Various pyrazolines derivatives were prepared by reflux reaction of chalcones (1-6)
with hydrazine/hydrazine hydrate in ethanol and glacial acetic acid which refluxed in hot water bath at temperature
50°C for about 2-3 hours, using one pot reaction. To form pyrazoline Il (1-6), then antioxidants compounds (a:
Eugenol and b: Vanillin) was added; reflex for two hours, cool the reaction mixture in ice water bath until crystal
formation is complete. Add ice cold water to the flask and the product was filtered, washed with water and then dried to get
pyrazoline antioxidant derivatives, Il a (1-6) and III b (1-6). The structures of the newly synthesized pyrazoline
antioxidant derivatives have been established on the basis of their spectral data. The synthesized compounds tested

for their anti-inflammatory and antimicrobial activity.
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INTRODUCTION

Furfural (furan-2-carbaldehyde) has a hetero aromatic
furan ring at the C2 position a reactive aldehyde functional
group, oily compound, which was soluble in 8.3% at 20°C
in water and evaporated together with water also, soluble
in most organic solvent, miscible with ethyl ether, has
boiling point 161.7°C, in its reactions as an aldehyde,
furfural bears a strong similarity to benzaldehyde [1,2].
Thus, it undergoes the cannizzaro reaction in strong
aqueous alkali.

Chalcone present nature as CsHi;0 in pair of
stereochemistry forms (cis-1,3-diaryl-2-propen-1-one)
and (trans-1,3-diaryl-2-propen-1-one). Chalcones in the
advance chemistry important intermediate in the scientific
research, it considers the basic for starting to synthesis
many compounds as pyrazoline, which consider most
important element of the natural products [3]. However,
trans more reactive form cis in the reaction, also trans
form can found in plants like citrus fruits (apple, tomato)
also in licorice, vegetables, tea, etc. [4].

A famous synthesis of chalcones routs was aldol
condensation is also known as a claisen schmidt
condensation [5-7].

Pyrazoline products nitrogen heterocycles consider rich
electron (neutrophil) which help to show a significant part
in the various biological activities [8,9].

The reaction of chalcones with hydrazines is definitely the
most common technique for the production of 2-
pyrazolines [10].

Substituted pyrazoline possess antimicrobial, antioxidant
activity, anti-depressant activity, antifungal, anticancer,
anti-inflammatory, analgesic [11-23].

All antioxidant will show beneficial in preparation and
design new medication in the future due to ability to as
eugenol breaks the generation of hydroxyl radicals and
stop superoxide anion production and vanillin study
excellent scavenger of free radical [24,25].

Major goal is synthesizing pyrzolines derivatives by
connecting with different antioxidants (i.e. eugenol and
vanillin) increase their desired activities in antibacterial
and anti-inflammatory as compared to drugs.

MATERIALS AND METHODS

Furan-2-carbaldehyde (furfural) 97%, acetophenone
derivatives 97% and antioxidants (eugenol, vanillin) from
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(China) hyper chem company. Organic solvent and other
chemical reagent used in reaction from college of the
pharmacy, Baghdad University. The reactions monitoring
was done by used Thin Layer Chromatography (TLC), the
solvent mobile phase system used is petroleum ether:
Ethyl acetate (7:3). Melting point electronic apparatus
(stuart SMP30) to measure all melting points for
synthesis compounds FT-IR spectrophotometer (Japan).
1H-NMR spectra were got on BRUKER model ultra-shield
500 MHz spectrophotometer, as a solvent use Dimethyl
Sulfoxide (DMSO).

Chemical synthesis

The Figure 1 illustrates the full reaction pathway to
synthesis of intermediates and pyrazolines antioxidants
conjugate derivatives.
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Figure 1: Synthesis of chalcones intermediates and
pyrazolines conjugate derivatives.

Synthesis of chalcone derivatives I (1-6)

Synthesis is illustrated in Figure 1. Synthesis of chalcon
intermediates and pyrazoline conjugate derivatives.

Solution of substituted acetophenone (0.025 m mole)
stirred in ethanol 98% (8 ml) except nitro acetophenone
stirred in 30 ml methanol was added 2-furaldehyde
(furfural) (3.0 g, 0.025 m mole) in a conical flask (25 ml)
then NaOH 40% (4 ml) was added drop wise. The mixture
was stirred in an ice cold water bath until it solidified at
20-25°C. Reaction was controlled by TLC. Cold Distal Water
(DW) 5 ml was added during the stirring, then solidified
mass (E)-3-(furan-2-yl)-1-phenylprop-2-en-1 appearance
in Figure 1, this kept in cold condition overnight in
refrginater and after that solidified mass separated by
filtered wash with cold (DW) and dried on room
temperature. In case of hydroxyl acetophenone the
reaction mixture neutralized with 5%HCL until appearance
precipitates. Dry product and recrystallized using two
system solvent ethanol/hexane (3:8 drops). Check
formation of chalcones (3-6) by TLC.

The percent yield, physical data and FT-IR characteristic
absorption bands are given below for chalcone
compounds I (1-6).

e (I-1) 4-ClI (85%), MP=60-66°C, light yellow crystals,
C13HoClO, (MW=232.66). (FT-IR) (v.cm) 1654
(C=0), 1597,1590 (C=C), 1473 (Ar C=C), 1219 (C-O-
C), 739 (CD).

e (I-2) 4-NO, (90%), MP=135-140°C, dark yellow
crystals, Cq3HgNO, (MW=243.22). (FT-IR) (v.cm'l)
1654 (C=0), 1600,1581 (C=C), 1519 (NO, Asym)
1469 (Ar C=C), 1323 (NO;, sym), 1219 (C-0-C)

e (I-3) 4-CH3 (75%), MP=59-64°C, creamy crystals,
C14H120; (MW=212.25) (FT-IR) (v.cm!) 1651(C=0),
1593, 1550 (C=C), 1477 (Ar C=C), 1229 (C-0-C),

¢ (I-4) 4-OCH3 (80%), MP=63-66°C, yellow crystals,
C14H1203 (MW=228.25) (FT-IR) (v.cm'!) 1654 (C=0),
1589,1550 (C=C), 1469 (Ar C=C), 1338 (C-H), 1222
(C-0-Q),

¢ (I-5) 4-N(CH3); (90%), MP=106-108°C, light orange
fluffy, CysHisNO, (MW=241.29) (FT-IR) (v.cm™)
1651(C=0), 1604-1577(C=C), 1473 (Ar. C=C), 1377
(C-H), 1242 (C-0-0),

¢ (I-6) 4-OH (95%), MP=120-123°C, golden crystals,
Cq3H1903 (MW=241.29) (FT-IR) (v.cm™) 1647 (C=0),
1597,1550 (C=C), 1473 (Ar C=C), 1384 (OH bending),
1276 (C-0-C).

Synthesis of pyrazoline derivatives (II 1-6 and final
product 1,3,5-trisubstituted-2-pyrazoline (III a (1-6,
III b (1-6 using one pot reaction

0.01 m mole of chalcones I (1-6) with hydrazine hydrate
(0.02 m mole) and glacial acetic acid (30 ml) were
refluxed in hot water bath at temperature 50°C for 2-3
hours using one pot reaction [26-28]. After completion of
Reaction and check reaction by TLC. Add 0.01 m mole KI
dissolve in 10 ml distill water, the reaction stirring for
1/2 hours [29]. Then add 0.01 m mol antioxidant
compound still reflex and stir for 2 hours then gradually
decrease the temperature and still stirring in cold water
bath for 48 hours until precipitated form and the product
was poured into crushed ice. The product put in
refreginater overnight then filtrated and separated solid
mass, washed with cold water, dried in dry place and
recrystallized use two system solvent ethanol/hexane
(3:8 drops). Check formation of final product in Figure
1 by TLC.

The 1N-acetyl pyrazolines (II 1-6) percent yield,
physical data and FT-IR characteristic absorption bands
are given below.

e (II-1) 4-Cl (80%), MP=110-113°C, yellow crystals,
Cy5H13CIN,0, (MW=288.73) (FT-IR) (v.cm'') 1654
(C=0), 1610 (Ar C=N), 1562-1500 (Ar C=C), 1249 (C-
0-C), 1141 (C-N), 1068 (Ar N-N), 740 (CI)

e (II-2) 4-NO, (75%), MP=120-126°C, dark yellow
crystals, C;sH{3N304 (MW=299.29). (FT-IR) (v.cm™)
1643 (C=0), 1597 (Ar C=N), 1570-1550 (Ar C=C)
1512 (NO; asym), 1334 (NO, sym), 1228 (C-0-C)
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e (II-3) 4-CH3 (65%), MP=100-103°C, off white crystals,
CigH1gN20, (MW=268.32) (FT-IR) (v.cm'l) 1654
(C=0), 1608 (Ar C=N),1523 (Ar C=C), 1226 (C-0-C),
1149 (C-N), 1064 (Ar N-N)

e (II-4) 4-OCH3 (80%), MP=96-98°C, yellow crystals,
CiH1gN203 (MW=284.32) (FT-IR) (v.cm) 1654
(C=0), 1608-1589 (Ar C=N), 1550 (Ar C=C), 1338 (C-
H), 1253 (C-0-C), 1149 (C-N), 1076 (Ar N-N)

e (II-5) 4-N(CH3); (75%), MP=135-138°C, orange fluffy,
C17H19N302 (MW=29736) (FT—IR) (V.Cm'l) 1662
(C=0), 1639 (Ar C=N), 1527 (Ar C=C), 1365 (C-H),
1230 (C-0-C), 1149 (C-N), 1064 (Ar N-N)

e (II-6) 4-OH (85%), MP=124-130°C, yellow crystals,
C13H1003(MW=24129) (FT—IR) (V.Cm'l) 3325 (OH),
1654 (C=0), 1631 (Ar C=N), 1573 (Ar C=C), 1226 (C-
0-C), 1141 (C-N), 1068 (Ar N-N)

For final synthesis compounds III a (1-6), III b (1-6)
percent yield, physical data and FT-IR characteristic
absorption bands, 1 H NMR are given below.

e (III a-1) (75%), MP=123-126°C, green crystals,
C25H21C1N204 (MW=44890) (FT—IR) (V.Cm'lj 1654
(€C=0), 1593 (C=N), 1562-1500 (Ar C=C), 1273 (OCH3)
1249 (C-0-C), 1141 (C-N), 1068 (Ar N-N), 740 (CI)

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.80-4.87 (2H, S,
0CH,), 3.35-3.74 (2H, d of d, CH; of pyrazoline), 5.50 (1H,
d of d, CH of pyrazoline), 3.86 (3H, s, OCHz), 5.03-5.12
(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH).

e (III a-2) (80%), MP=145-148°C, green crystals,
C25H21N306 (MW=45946) (FT—IR) (v.cm'l)
1666-1651 (C=0), 1597 (C=N), 1558 (Ar C=C), 1504
(NO3-asym), 1338 (NO,-sym), 1284 (OCH3) 1249 (C-
0-C), 1145 (C-N), 1010 (Ar N-N).

1H-NMR (8 ppm) 6.00-8.29 (10H, m, Ar), 4.77-4.84 (2H, S,
OCH,), 3.22-3.62 (2H, d of d, CH; of pyrazoline), 5.54 (1H,
d of d, CH of pyrazoline), 3.86 (3H, s, OCH3), 5.03-5.12
(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH).

e (III a-3) (80%), MP=110-113°C, brown crystals,
CoeHp4N,04 (MW=428.49) (FT-IR) (v.cm) 1654
(C=0), 1593 (C=N), 1546-1500 (Ar C=C), 1269
(OCH3), 1249 (C-0-C), 1141 (C-N), 1068 (Ar N-N).

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.77-4.84 (2H, S,
OCHy), 3.23-3.63 (2H, d of d, CH; of pyrazoline), 5.45 (1H,
d of d, CH of pyrazoline), 3.86 (3H, s, OCH3), 5.03-5.12
(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH). 2.33(3H,
t, CHsg).

e (IIT a-4) (75%), MP=115-119°C, dark brown crystals,
C26H24N205 (MW=44449) (FT—IR) (v.cm'l) 1654
(C=0), 1608 (C=N), 1516 (Ar C=C), 1270 (OCHjy),
1249 (C-0-C), 1145 (C-N), 1068 (Ar N-N).

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.77-4.84 (2H, S,
0CHjy), 3.23-3.63 (2H, d of d, CH; of pyrazoline), 5.45 (1H,
d of d, CH of pyrazoline), 3.86 (6H, s, OCHz), 5.03-5.12

(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH).

e (IIT a-5) (85%), M.P=140-144°C, light brown crystals,
C27H27N304 (MW=45753) (FT—IR) (V.Cm'lj 1666
(C=0), 1608 (C=N), 1599-1527 (Ar C=C), 1330
(N(CH3)y), 1273 (OCH3), 1234 (C-0-C), 1153 (C-N),
1064 (Ar N-N)

T'H-NMR (6 ppm) 6.00-8.00 (10H, m, Ar), 4.77-4.84 (2H, S,
OCH,), 3.23-3.63 (2H, d of d, CH; of pyrazoline), 5.45 (1H,
d of d, CH of pyrazoline), 3.86 (3H, s, OCH3), 5.03-5.12
(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH), 2.05-2.92
(6H, S, CH3 30 amine).

e (III a-6) (65%), MP=124-126°C, brown crystals,
C25H22N205 (MW=43046) (FT—IR) (V.Cm'l) 3325
(OH), 1631 (C=0), 1608 (C=N), 1593-1573 (Ar C=C),
1276 (OCH3), 1226 (C-0-C), 1154 (C-N), 1068 (Ar N-
N).

TH-NMR (6 ppm) 6.00-8.00 (10H, m, Ar), 4.77-4.84 (2H, S,
OCH,), 3.23-3.63 (2H, d of d, CH;, of pyrazoline), 5.45 (1H,
d of d, CH of pyrazoline), 3.86 (3H, s, OCH3), 5.03-5.12
(2H, m, CH; of vinylic protons), 3.32-3.34 (2H, m, CH,
benzylic allylic protons), 5.91-5.96 (1H, m, CH), 7.61 (1H,
S, OH).

e (IIT b-1) (60%), MP=90-93°C, light brown crystals,
C23H17C1N205 (MW=43685) (FT—IR) (V.Cm'l) 1743
(C=0 aldehyde), 1654 (C=0), 1593C=N (strin
pyraroline), 1500 (AR-C=C), 1273-1026 (C-O
aldehyde), 1230(C-0-C), 1141 (C-N), 1014 (Ar N-N),
740 (CI).

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.83-4.87 (2H, S,
OCH;), 3.35-3.74 (2H, d of d, CH, of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
OCH3), 9.86 (1H, S, CH aldehyde).

e (Il b-2) (60%), MP=90-93°C, light yellow crystals,
Cp3H{7N,05 (MW=447.40) (FT-IR) (v.cml) 1743
(C=0 aldehyde), 1666 (C=0), 1600C=N (strin
pyraroline), 1570 (AR-C=C), 1504 (NO, asym), 1338
(NO; sym), 1319-1103 (C-O aldehyde), 1249(C-0-C),
1145 (C-N), 1026 (Ar N-N).

TH-NMR (8 ppm) 6.00-8.28 (10H, m, Ar), 4.83-4.87 (2H, S,
OCH,), 3.35-3.74 (2H, d of d, CH, of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
0OCH3), 9.86 (1H, S, CH aldehyde).

e (III b-3) (65%), MP=120-124°C, brown crystals,
C24H20N205 (MW=41643) (FT—IR) (V.Cm'l) 1747
(C=0 aldehyde), 1654 (C=0), 1612 C=N (strin
pyraroline), 1500 (AR-C=C), 1269-1029 (C-O
aldehyde), 1207(C-0-C), 1141 (C-N), 1014 (Ar N-N).

TH-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.83-4.87 (2H, S,
OCH,), 3.35-3.74 (2H, d of d, CH, of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
0CH3), 9.86 (1H, S, CH aldehyde) 2.33 (3H, t, CH3).

e (III b-4) (65%), MP=120-124°C, brown crystals,
C24H20N205 (M W=41643) (FT—IR) (V.Cm'l) 1747
(C=0 aldehyde), 1627 (C=0), 1593 C=N (strin
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pyraroline), 1519 (AR-C=C), 1280-1014 (C-O
aldehyde), 1219 (C-0-C), 1149 (C-N), 1072 (Ar N-N).

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.83-4.87 (2H, S,
OCHj), 3.35-3.74 (2H, d of d, CH; of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
OCH3), 9.86 (1H, S, CH aldehyde) 3.80 (3H, s, OCH3).

e (III b-5) (85%), MP=155-158°C, dark brown crystals,
Cy5Hp3N305 (MW=445.16) (FT-IR) (v.cm) 1739
(C=0 aldehyde), 1662-1639 (C=0), 1604 C=N (strin
pyraroline), 1527 (AR-C=C), 1280-1064 (C-O
aldehyde), 1230(C-0-C), 1195 (N(CH3),, 1149 (C-N),
1014 (Ar N-N).

TH-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.83-4.87 (2H, S,
OCH,), 3.35-3.74 (2H, d of d, CH, of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
OCH3), 9.86 (1H, S, CH aldehyde), 2.92(6H, s, CH3 30
amine)

e (III b-6) (65%), MP=185-190°C, light brown crystals,
C,3H1gN,06 (MW=418.41) (FT-IR) (v.cm™!) 3325 (OH)
1739 (C=0 aldehyde), 1631 (C=0), 1605 C=N (strin
pyraroline), 1512 (AR-C=C), 1280-1033 (C-O
aldehyde), 1249(C-0-C), 1157 (C-N), 1014 (Ar N-N).

1H-NMR (8 ppm) 6.00-8.00 (10H, m, Ar), 4.83-4.87 (2H, S,
OCHj), 3.35-3.74 (2H, d of d, CH,; of pyrazoline),
5.48-5.53 (1H, d of d, CH of pyrazoline), 3.87 (3H, s,
OCH3), 9.86 (1H, S, CH aldehyde), 7.61(1H, S, OH).

RESULTS AND DISCUSSION

Antibacterial and antifungal activity

The final manufactured organic compounds (Il a (1-6),
III b (1-6)) confirmed to calculate their antimicrobial
activity against gram negative, gram positive bacteria and
fungi, this evaluation was done using well diffusion
method, the standard compounds wused as the
antibacterial agents were (ciprofloxacin, tetracycline,
ceftriaxone and amoxicillin) while an antifungal agent
was (fluconazole). DMSO was selected as a solvent and
control.

Antibacterial activity detected in Table 1 where (III b3,
III b4) have to appearance the strongest and most
potent antibacterial activity against gram negative
and gram positive bacteria, similar in activity to
ciprofloxacin and amoxicillin also similar in activity
to ceftriaxone and tetracycline against to Gram
positive bacteria [30-32].

(IIT a2, 1T a3, 11T a5, 111 a6) and (111 b1, III b5, III b6) have
to appearance moderate antibacterial activity against
gram negative and gram positive bacteria similar in
activity to ciprofloxacin. All of these synthesis
compounds have strong inhibition effect to moderate
effect against gram negative and gram positive bacteria
due to strong antibacterial effect of vanillin and eugenol
in synthesis compounds.

For synthesis compounds (III a1, Il a4) and (III b2) have
to appearance weak antibacterial activity against gram
negative and gram positive bacteria.

Antifungal activity

The final synthesized compounds (III al-6, III b1-6)
tested to estimate their antifungal activity, this
estimation done using well diffusion method, the
standard compounds used as an antifungal agent
(fluconazole) while DMSO was chosen as a solvent and
control [33].

As observed in the Table 1 the final compounds (III a1, III
a2, IlI a3, III a4, III a5, III a6) have strong effect and high
potent against Candida albicans fungal, they have similar
effect to fluconazole due to strong effect of eugenol in
synthesis compounds [34].

While compounds (III b1-III b6) have weak activity for
compounds combine with vanillin because the aldehyde
moiety of vanillin plays a key role in its antifungal
activity, but side group position on the benzene ring also
influences this activity [35-38].

Table 1: Antibacterial and antifungal activity of final synthesized compounds.

Zone of inhibition in mm

Compound Conc. pg/ml Gram negative Gram positive Candida albicans
E. coli Pseudomonas Staph. aurous Streptococcus
aeruginosa progenies
IIal 103 2 mm 2 mm 20 mm
IIa2 103 6 mm 4 mm 7 mm
IIa3 103 8 mm 10 mm 3 mm 8 mm 13 mm
Il a4 103 4 mm 3 mm 6 mm 15 mm
Il a5 103 10 mm 4 mm 8 mm 10 mm
1Ia6 103 e 7 mm 4 mm 15 mm
IIb1l 103 8 mm 6 mm 2mm
I b2 103 4 mm 4mm e 4 mm
11 b3 103 8 mm 10 mm 15 mm 2mm
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111 b4 103 10 mm 7 mm 6 mm 4 mm
11 b5 103 2 mm 7 mm 2 mm 2 mm
11 b6 03 e 6 mm 10 mm 5mm
Ciprofloxacin 103 8 mm 40 mm 10 mm 40 mm
Tetracycline 03 e 42mm e 50 mm
Ceftriaxone 03 e 45 mm 20 mm 40 mm
Amoxicillin 103 7 mm 25 mm 8 mm 20 mm
Fluconazole 103 20 mm
DMSO Control and solvent 0 0 0

Evaluation of the anti-inflammatory activity

The anti-inflammatory activity calculated for the final
synthesizes compounds (Il al-6, Il b1-6) by use method
of the paw edema (stimulation of acute inflammation via
subcutaneous injection of undiluted white egg to the
intra planter side of the left hand paw of the rat). This
yields swelling due to plasma extravasations, enlarged
tissue by water and plasma protein exudation along with
neutrophil extravasations, all of these because the
metabolism of arachidonic acid.

This method in vivo has benefits over other methods
because of the quick estimate via measuring the swelling
at the start and during the course, elevation paw
sensitivity for inflammation, without anesthesia, suitable

budget value, method proximity to human nature and
simple.

Evaluation the effect of diclofenac sodium (standard)
versus propylene glycol (control)

At zero time and at 1/2 hour there wasn’t significant
difference between control and standard in paw edema
reduction. But after 2 hours, 3 hours, 4 hours, 5 hours
diclofenac sodium formed a significant percent reduction
(P < 0.0001) in paw edema related to the control, as
illustrated (Table 2) [39].

Table 2: Effect of diclofenac sodium (standard) and propylene glycol (control) on egg white induced paw

edema in rats.

Time (hours)

Thickness of paw (mm)

Control Standard

0 4.48+0.03 443 £0.02

1/2 4.71+0.02 4.57 £ 0.02
1 6.05 + 0.03 5.99 + 0.04
2 7.66+0.5 6.1%0.02"
3 8.75+0.03 6.02 £0.01™"
4 7.97 +0.02 5.52+0.01"
5 7.56+0.11 5.24+0.02™

Data are expressed as mean + SEM of mm paw thickness

n=6 (number of animals)

Significantly different compared to control: P-value™ < 0.0001

Anti-inflammatory effect of tested compounds

Table 3 shows the effect of tested compounds on egg
white induced edema as an indicator for their anti-
inflammatory activity. The intra plantar injection of egg
albumin into rat hind paw induces a progressive edema,
which was reached maximum (measured by millimeter)
after 1 hour of injection. In this study, the intra peritoneal
injection of tested compounds produced varies in degree
of anti-inflammatory effect. Compounds (III a) 1-6(, III
b )1-6) (exhibited comparable effect to that of diclofenac
(3 mg/kg, i.p.) also compounds (III a1-6, IIl b1-6) created
major reduction of paw edema with respect to the effect
of propylene glycol 50% v/v (control group). There isn’t

significant difference between the tested synthesis
compounds (Il al-6, III b1-6) and the standard at 0
times, 0.5 and 1 hour.

But after 2 to 5 hours, compounds (III a1, IIT a3) and (III
b1, III b6) showed good activities and high significant to
reduce paw thickness, more than the standard, where the
compounds (III a3, [lIa6) and (III b2, III b3) same effect
in reduction of paw thickness when compared with
standard, but compounds (III a5, III a2) have moderate
effect in reduction of paw thickness and rested
compounds (III a4) and (III b4, III b5) when compared to
the standard, showed weak activities in reduce paw
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description), FT-IR, H-NMR spectra have been
checked for the identification and characterization of
the synthesized compounds and the results confirm
their chemical structure.

In vivo anti-inflammatory evaluation of the
synthesized compounds produced a reduction in the
paw edema thickness. For compounds (III a3, III a6)
and (III b2, III b3) the effect is same comparable to
that of the reference drug (diclofenac sodium).
Compounds (III a2, III a5) showed a significant
reduction in the paw edema compare to (diclofenac
sodium) whereby, the greatest significant reduction
was displayed by compounds (III a1, III a3) and (III
b1, 111 b6).

The anti-bacterial assessment of the final products
with the incorporation of electron donating groups
(OCH3 and OH) displays remarkable activity than the
electron withdrawing group (Cl).

Table 3: Anti-inflammatory activity of control, standard and final synthesis compounds on egg white
induced paw edema in rat.
Paw Thickness Time (hours) 0 hour 1/2 hour 1 hour 2 hours 3 hours 4 hours 5 hours
(mm)
Control 4.48 +0.03 4.7140.02 6.05 +0.03 7.66 0.5 8.75 +0.03 7.97 £ 0.02 7.56 +0.11
standard 4.43+0.02 4.57 +0.02 5.99 £ 0.04 6.1+0.02"" 6.02+0.01™ 5.52+0.01"" 5.24 + 0.02™"
a1 443 £0.02 4,66 +0.02 6.005 + 0.04 6.14+£0.01" 5.16 £ 0.03™" 5.07 +0.02" 4.85 £ 0.04™
11l a2 4.60+0.01 4,67 +0.01 5.96 +0.01 6.65 % 0.04" 64104 6.40£0.01™ 6.32+0.017
111 a3 4.51+0.02 4.65 +0.02 5.94 +0.03 6.51+0.01" 6.05 £ 0.01" 5.1%0.02"" 4.75+0.017"
11l a4 4.54 +0.03 4.66 +0.02 5.99 +0.03 6.99 £ 0.02" 6.87 £0.01™ 6.67 +0.02"" 6.54+0.02"
111 a5 446 £0.01 4.63 £0.02 5.98 £ 0.02 6.72+0.01™ 6.46 +0.03™" 6.17 +0.02™" 5.96 + 0.04™"
11l a6 4.49+0.01 4.63%0.02 5.93 +0.05 6.45+0.01" 6.14 £ 0.01" 6.06 £ 0.02™" 5.31+0.01"
1 b1 4.49 +0.01 4.64 +0.02 5.96 + 0.04 6.15+0.01" 5.74 +0.03™" 5.36+0.02"" 5.02+0.01"
111 b2 4.51£0.02 4.64 £0.02 5.94+0.03 6.50 £0.01" 6.45+0.01™ 5.95 +0.03" 5.75+0.01™
111 b3 4.45+0.01 4.68 % 0.02 6.04 +0.03 6.23+0.02" 6.01+0.04" 5.76 £ 0.01" 5.14 £ 0.02"
111 b4 4.47 +0.01 4.66 0.01 5.98 £ 0.03 6.99 £ 0.04™ 7.11+0.01™" 6.82 +0.02™ 6.59 + 0.02"
I b5 4.45+0.03 4.66 +0.02 5.97 + 0.04 6.89 +0.02™" 7.12 £0.02™ 7.01+0.02" 6.72 £ 0.02"
111 b6 4.43+0.02 4.66 + 0.02 5.97 +0.03 6.61+0.01" 5.81+0.02" 5.14+0.01™ 5.05+0.01"
Data are expressed in mm paw thickness as mean + SEM
n=6 (number of animals),
Time (0) is the time of i.p. injection of tested compounds,
Time (0.5) is the time of injection of egg white (induction of paw edema),
NS=Non-significant,
*Significantly different with control (p < 0.05),
“*Significantly with diclofenac sodium (p < 0.05),
**Significantly different both with control and diclofenac sodium (p < 0.05).
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