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ABSTRACT

Flavones, have been synthesized by the oxidative cyclization of 2'-hydroxychalcones using
catalytic amount of iodine in presence of dimethyl sulfoxide (DMSO) in maximum yield. The
synthesized compounds were evaluated for anti-oxidant and anti-inflammatory potential. Two
compounds showed good anti-inflammatory activity as compared to their antioxidant activities.
The synthesized compounds were characterized by IR, *HNMR and MS Spectroscopy.
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INTRODUCTION

Flavones (2-phenylchromen-4-one or (2-phenyl-1-benzopyran-4-one) represents one of the
largest sub-groups within the flavonoids. Various biological activities of flavones in plants and in
human nutrition and health make them valuable targets for metabolic engineering’.

Flavones have been reported to possess many useful properties, including anti-inflammatory
activity?, oestrogenic activity®, enzyme inhibition *, antimicrobial activity °, antiallergic activity®,
antioxidant activity ’, vascular activity ®and cytotoxic antitumor activity °.The members of this

| 1° and anti-hepatotoxic **,

class synthesized, exhibit diverse biological activities like antivira
depending upon their pattern of oxygenation. Flavones, an important and abundant group of
flavonoids have been synthesized, by the oxidative cyclization of 2'-hydroxychalcones.DMSO is
known to facilitate the reaction in different ways when used as reaction medium®2.

Interest in the biological activity of the flavonoids increases due to the potential health benefits
of these polyphenolic components of foodstuff. Our research investigates biological properties
of the flavonoids and their newly synthesized derivatives, focuses on the evaluation of their
antioxidant potential and their anti inflammatory potential.

In the present study, novel substituted 2-4-(pyrrolidine-1-yl-phenyl) chroman-4-one, 2-4-(methyl-
piperazine-1-yl-phenyl) chroman-4-one, 2-(4-piperidine-1-yl-phenyl) chroman-4-one and 2-4-
(4-ethyl -piperazine-1-yl-phenyl) chroman-4-one are synthesized by oxidative cyclization of
corresponding 2'-hydroxychalcones in presence of catalytic amount of lodine in DMSO .
MATERIALS AND METHOD:

A solution of 1-(2'-hydroxy-substituted phenyl)-2-propen-1-ones in DMSO and few crystals of
iodine was refluxed for 2 to 2/, hours till the starting material had completely undergone
conversion ( monitored by TLC ) The reaction mixture was cooled and to it was added sodium
thiosulphate solution (10%). The solid so obtained was filtered and dried. The dry solid on
recrystallization from alcohol afforded flavone. The M.P. and yields are listed in Table.1 The

structures of flavones were confirmed by spectral analysis (IR, *H NMR and MS).
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Figure -1 Cyclization of Chalcones to Flavones Reagents (a): lodine,DMSO ,reflux, 2-2.5 h
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Table-1- Physical data of synthesized Flavones.

Sr. |Entry |R1 |R2 | Rs R4 Molecular Yield | M.P.
No. Formula (%) |°C
1 2a H H H O Clg H17N02 92 238

2 2b H H Cl O C19H16CINO, | 90 156

3 2C | H CH3 O Czo Hisl NO, 89 173
|
4 2d H H H (FH3 CooH20N>0O, 88 118
N
[Tj
5 2e H H Cl C|:H3 Cxo 90 125
[Nj H19CIN,O,
|
6 2f | H CH3 C|H3 C»,1 H»1INL,O, 86 178

C20H2:NO, 90 98

9 2i I H CHs C21H20INO, | 88 134

|
(,Tj
8 2h H |H Cl 0 C20H1sCINO, | 86 196
N
I
)
\I

10 | 2j H |H H C21H2N20, | 78 158

Spectral Analysis:

1)8-lodo-6-methyl-2-(4-pyrrolidin-1-yl-phenyl)-chromen-4-one(2c)

I.R.:(cm™):1681(C=0); 1597 (C=C).

H'NMR:: 1.55 (s, 3H, CHa); 2.6(t, 4H, CH,); 3.45 (t,4H, CH,); 6.6(s, 1H ethylenic); 7.0-8.4(m,
6 H, Ar-H + CH=CH)

Mass: Mass (m/z) : 431 .
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2)2[-4-(-4-Methyl-piperazin-1-yl)-phenyl)-chromen-4-one(2d)
I.R.:(cm™):1683(C=0); 1597 (C=C).
H'NMR:: 1.8 (s, 3H, CHa3); 2.5(t, 4H, CH,); 3.5 (t,4H, CH,); 6.7(s, 1H ethylenic); 6.9-8.2(m, 8
H, Ar-H + CH=CH).
Mass:Mass (m/z) : 321(M+ion)
3)6-Chloro-2-(-4-piperidin-1-yl-phenyl)-chromen-4-one(2h)
I.R.:(cm™):1689(C=0); 1597 (C=C).
H'NMR::3.3(t, 6H, CH.); 3.6 (t,4H, CH,); 6.8(s, 1H ethylenic); 7.0-8.0(m, 7 H, Ar-H +
CH=CH)
Mass:Mass (m/z) : 340 (M+1).
4) 2[-4-(-4-Ethyl-piperazin-1-yl)-phenyl)-chromen-4-one(2j)
I.R.:(cm™):1682(C=0); 1564 (C=C).
H'NMR:: 1.5-2.0 (m, 5H, CH3,CH,); 2.6(t, 4H, CH.); 3.5 (t,4H, CH,): 6.7(s, 1H, ethylenic);
6.9-8.3(m, 8 H,Ar-H + CH=CH);
Mass: Mass (m/z): 334.
Method :
In the present investigation, the synthesized flavonoids derivatives were screened for its anti
oxidant as well as anti inflammatory potential by PASS software. The compounds showing
greater activates (Pa> 70) were selected for screening. The selected flavonoid derivatives were
evaluated for their in vitro free radical scavenging activity by the diphenyl picryl hydrazyl
(DPPH) assay method™®, and for anti-inflammatory activity by membrane stabilization method™*.
Anti oxidant evaluation:
The aliquot of different concentrations (50 to 100 pg/ml) of the test sample was added to 0.5ml
of 0.003M DPPH in methanol. Final volume was adjusted to 3ml.Quercetin was used as a
positive control. Negative control was prepared by using the same amount of DPPH mixed with
only methanol devoid of samples. Absorbance values were measured at 517nm using Ultraviolet
—Visible spectrophotometer. Absorbance was converted into % Antioxidant activity using the
following equation.

Inhibition S (%) =100 (Ao— As)/ Ao
Where A, = Absorbance of control
(Containing all reagents except the test compound)

As= Absorbance of the test Compound
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Table-2 Antioxidant activity of synthesized flavonoid derivatives and standard Quercetin

represented as % DPPH inhibition

Products Series  Concentration (pg/ml)
50 75 100
Flavones 2a 42.41 56.04 72.91
2e 42.60 52.91 76.73
2i 59.58 70.16 81.08

Querecetin (standard)  56.73 74.96 89.96

5(ug/ml)  10(pg/ml)  20(pg/ml)
ANTI- INFLAMMATORY ACTIVITY EVALUATION.

i) Preparation of erythrocyte suspension

Blood was collected from the healthy Albino rats from the retro orbital plexus under light ether
anesthesia using heparin as an anticoagulant and washed thrice with normal saline (NS). Total
volume of saline was measured and reconstituted as a 40% v/v suspension with isotonic
phosphate buffer solution (IPB), pH 7.4 (NaH,PO,. 2 H,0, 0.26 g; Na,HPO,, 1.15 g; NaCl, 9
9,10 mM sodium phosphate buffer). The obtained suspension was considered as erythrocyte cell
suspension.
ii) Effect on stabilization and lysis of erythrocytes
Test extracts (100 and 200 pg/ml) or standard drug acetyl salicylic acid (50 pg/ml) solution was
prepared in IPB and taken in duplicate sets of centrifuge tubes. The test or standard solution (in 5
ml IPB) or vehicle (control group) was mixed with erythrocyte suspension. One set of tube was
incubated for 20 min at 54°C in a thermostat water bath, while another was maintained at 0-5°C
in an ice bath. The reaction mixture was centrifuged for 3 min at 3000 rpm, obtained supernatant
was subjected for measurement of absorbance at 540 nm.
iii) Effect on Hypotonic solution-induced haemolysis
Test extracts (100 and 200 pg/ml) or standard drug acetyl salicylic acid (50 pg/ml) solution was
prepared in hypotonic solution [56 mM NaCl in 10 mM sodium phosphate buffer (pH 7.4)] and
mixed with erythrocyte stock suspension (30 ul). Whereas the control solution is test extract free
solution. The mixtures were incubated at room temperature for 10 min and centrifuged at 3000
rpmfor 3 min and finally the absorbance of the obtained supernatant was measured at 540 nm. %
Inhibition of haemolysis was calculated using formula .
% Inhibition of haemolysis= 100 x [1-(OD,-OD;)/ (OD3-OD;)]

Where, OD;. Absorbance of test sample unheated or in isotonic solution;

OD, - Absorbance of test sample heated or in hypotonic solution; and

OD3 - Absorbance of control sample heated or in hypotonic solution.
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Table.3-Anti inflammatory activity of synthesized flavones as compared to standard Acetyl

salicylic acid.

Product Series Concentration % Inhibition of haemolysis

pg/mi Heat Hypotonic
induced solution induced

50 42.36+2.14 48.13+1.09

2e 25 18.06+2.14 22.27+1.09
50 58.92+ 2.14 69.14+ 1.09

2i 25 19.57+2.14 23.11£1.09
50 38.14+2.14 41.04+1.09

Standard 50 29.64 £2.14 28.20 £1.09*

Acetyl salicylic acid
In the present study, we have depicted the synthesis of ten substituted 3-phenyl flavone

derivatives, also anti-inflammatory, and anti oxidant activity of selective compounds[based on
the PASS software analysis]. The synthesized compounds were characterized by TLC, melting
point, IR, NMR and Mass spectroscopy. These derivatives evaluated, in-vitro anti-inflammatory
activity of the compounds using membrane stabilization method and anti-oxidant activity using
hydrogen peroxide radical scavenging method.

CONCLUSION :

The compounds 2e and 2i showed good anti-inflammatory activity by reducing inflammation in
carragenan induced paw edema in rat. The flavones showed poor anti oxidant potential.
However, further in-vivo studies are needed to develop these compounds as potential
pharmaceutical agents. The results obtained from this study can be used as guidelines for further
development.
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