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ABSTRACT

In the present study, an attempt has been made to synthesize some novel phenyl azochalcone derivatives for
biological activity chaclone were prepared from 4-aminoacetophenone, diazotization of the amino ketone foll owed
by Claisen Schimdt condensation and finally coupling of diazo group with various reagents gave
phenylazochal cone. The structure of the compounds has been confirmed by IR, NMR (*H & **C), mass spectral data
and elemental analysis. All the derivatives were screened for antitubercular activity by MABA method, in-vitro anti-
inflammatory activity by BSA method and antioxidant activity by DPPH method.
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INTRODUCTION

Medicinal or pharmaceutical chemistry is a sciéntifiscipline at the intersection of chemistry githrmacology
involved with designing, synthesizing and develgpipharmaceutical drugs. Medicinal chemistry is ghlyi

interdisciplinary science combining organic wittodtiemistry, computational chemistry, heterocychemistry,

pharmacology, moleculabiology, statistics and ptglsthemistry [1].

Tuberculosis (TB) is one of the most common infagdi diseases known by the mankind [2]. About 32%hef
world’s population is infected byycobacterium tuberculosis, the main causative agent of TB. Every year,
approximately 8 million of the infected people depeactive TB, and 2 million individuals die. Thedd Health
Organization estimates that about 30 million peapilé be infected byM. tuberculosis within the next 20 years.
The incidence of TB infection has steadily risenthe last decade. The reemergence of TB infectms een
further complicated by an increase in the prevaasfarug-resistant TB cases [3].

Non-steroidal anti-inflammatory drugs are commondyescribed for the treatment of acute and chronic
inflammation, pain and fever. Most of the NSAIDIat are available in the market are known to inhguforms, a
constitutive form COX-1 and an inducible form, C@Xto offer therapeutic effect. However, long terlmical
usage NSAID’s is associated with significant siffeas of gastric lesions, bleeding and nephrofitxid herefore,
the discovery of new safer anti-inflammatory drugggresents a challenging goal for such a reseaech[4].

The search for new molecules with anti-oxidant ertips is a very active domain of research, siheg tan protect
the human body from free radicals and retard tlognaiss of many chronic diseases such as vascuaksasgis, some
forms of cancer and oxidative stress responsibil®©fA, protein and membrane damage. Reactive oxgpecies
(ROS) such as superoxide anions, hydrogen perokigtrpxyl and nitric oxide radicals, play an imgort role in
oxidative stress related to the pathogenesis abwsrimportant diseases. Antioxidants act as a mdgdence
against radical mediated toxicity by protecting dlaenages caused by free radi¢als
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The chemistry of chalcones has generated interssiemtific studies throughout the world. Especiaihterest has
been focused on the synthesis and biodynamic Besvof chalcones. These are considered to be m@suof
flavonoids and isoflavonoids. Chalcones constitutémportant group of natural products and sontherih possess
a wide range of biological activities such as amdrobial [6], anticancer [7], antitubercul@], anti oxidan{9] and
anti inflammatory [10].

Synthesis of this versatile molecule can be camigideasily and conveniently by Claisen-Schmidttiea in which
acetophenone and benzaldehyde and their derivatéveeacted in the presence of aqueous alkali

Chalcones can be viewed as bifunctional moleculgibed with a ketagroup and a conjugated double bond. The
basic skeleton of chalcone also has two aromatigsrin 1, 3-relationship. Chalcone and its denestihave been
employed extensively for the synthesis of heterlicyargets having nitrogen, oxygen and sulphur.

Azo compounds are important structures in the niegli@nd pharmaceutical fields and it has been esstgd that
the azoimine linkage might be responsible for tlwogical activities displayed by some reported iBdiases. In
addition, Evans blue and Congo Red are azo dyeg stiidied as HIV inhibitors of viral replicatiornghis effect is
believed to be caused by binding of azo dyes tb pottease and reverse transcriptase of this vifus.existence
of an azo moiety in different types of compounds baused them to show antibacterial and pestieid@ities

[11].

Hence based upon the promising biological actigftghalcones and azo compounds and in continuédiosearch
for newer molecules for better biological activily attempt has been made to synthesize variousylphen
chalcone derivatives and screening for their biigialgactivities.

MATERIALS AND METHODS

CHEMISTRY

All the melting points were determined in a Therikanelting point apparatus and are uncorrected. O¥iespectra

of the synthesized compounds were recorded on WibMi spectrophotometer (model Shimadzu 1601) using
methanol and the values of wave lendgthmiax) were reported in nrithe IR spectra of the synthesized compounds
was recorded on a Fourier Transform IR spectron{etedel Shimadzu 8700) in the range of 400 -400QguKBr
pellets and the value @imax were reported in cifHNMR and*C-NMR spectra were recorded on Amx - 400
MHz NMR spectrometer using DMSO and the chemic#tss(b) reported are in parts per million downfield using
tetramethylsilane (TMS) as internal reference. Assnapectrum was recorded on Mass spectrophotoimetetel
Shimadzu) by LC-MS 2010A. The purity of the compdsinvas checked by thin-layer chromatography ooasijel

G plates of 0.5mm thickness as stationary phasecambination of n-hexane: ethyl acetate in diffénatios as
mobile phase. Elemental analysis were analysedeyriio Finnigan Flash EA 1112 Series.

Synthesis of diazoketone (2)

Diazotization of 4-amino acetophenofi® was carried out by dissolving the substance iarehwater mixture.
The mixture was warmed to dissolve the solid .T¢lat®on was made alkaline by adding sodium carb®satution
and kept in an ice-bath. To this ice cold reactiurture, solid sodium nitrite (2.1g) was added djowith stirring

followed by addition of an ice-cold solution of @orhydrochloric acid. The solid obtained was fitgr dried and
recrystallised from ethanol.

Synthesis of 4-(3-phenylacrloyl)-benzenediazoniunhioride 3(a-e)

Equimolar quantity (0.01 mol) of diazotized acetepbne(2) and different substituted aryl aldehydese) were
dissolved in methanol. Alcoholic KOH solution (40%s added slowly with stirring and continued fdrdrs and
kept overnight. The reaction mixture was decompaseide-water, and acidified with 10 % HCI to oltaazo-
phenylpropenonéa-e).The compounds obtained were recrystallized frorarath

Synthesis 3-phenyl-1-(4-phenylazophenyl) propenora-e) (I-1V)

Chalconeg3a-e) (0.01 mol) was dissolved in acetone and coole6)°C. To this reaction mixture, an ice-cold
solution of aniline (0.01 mol) and 10% glacial &cetcid was added and stirred for 45 minutes, aftieich the
reaction mixture was decomposed into ice-water. 3tigs obtained were filtered, dried and recryisid using
ethanol.
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1-[4-(4-Amino-phenylazo)-phenyl]-3-(4-nitr o-phenyl)-pr openone 4a(l)
Mp: 150-152°C, yield 80%. Analysis fon{E1;gN40s. Amax: 3031IR (KBr, cm™): 3451, 3368 (Nkistr), 2928 (Ar
CH str), 2864 (Al CH str), 1625 (C=0 str), 1538 (Cstr), 1329 (C-N str)

1-[4-(4-Amino-3-methoxy-phenylazo)-phenyl]-3-(4-nitr o-phenyl)-propenone 4a(l 1)
Mp: 148-150°C, yield 18%. Analysis for4sN,O,. Amax: 378IR (KBr, cm™): 3421, 3368 (Nkistr), 2938 (Ar
CH str), 2834 (Al CH str), 1675 (C=0 str), 1528 (Cstr), 1495 (Ar-NQ@str), 1319 (C-N str).

1-[4-(4-Amino-2-methyl-phenylazo)-phenyl]-3-(4-nitr o-phenyl)-pr openone 4a(l 1)
Mp: 152-154°C, yield 38%. Analysis fon4;sN,Os. Amax: 3501R (KBr, cm™): 3471, 3348 (NHistr), 2948 (Ar
CH str), 2834 (Al CH str), 1665 (C=0 str), 1598 (Cstr), 1495 (Ar-NQ@str), 1349 (C-N str).

1-[4-(4-Hydr oxy-naphthalen-2-ylazo)-phenyl]-3-(4-nitr o-phenyl)-propenone 4a(1V)
Mp: 160-162°C, yield 88%. Analysis fon4H;,;N30,. Amax: 337IR (KBr, cm™): 3548 (Ar-OH str), 2978 (Ar CH
str), 1695 (C=0 str), 1518 (C=C str), 1495 (Ar-Ngdx), 1329 (C-N str).

1-[4-(4-Amino-phenylazo)-phenyl]-3-(4-methoxy-phenyl)-propenone 4b(l)

Mp: 144-146°C, yield 78%. Analysis fonEl;gN:0,. Amax: 303 IR (KBr, cm™): 3450, 3363 (Nkistr), 2925 (Ar
CH str), 2854 (Al CH str), 1605 (C=0 str), 1508 (Tstr), 1309 (C-N str), 1273 (C-O sttHNMR (DMSO-d, &
ppm): 7.9[d, 1H, H(C=C)], 7.5 [d,1H,H(C=C], 8.0-6.8 (n}A14H), 3.83 (s, 3H, OC¥ 3.36( s, 2H, Nb).
*CNMR (DMSO, & ppm): 196(C=0), 142(C=C), 130(C=C), 122(C=C), 146 (C=&)50 ( OCH).; m/e: 358
(M+1) CHN: Calculated % -11.69(N), 73.81(C), 5.39(H) Found #41.73(N), 73.78(C), 5.42(H)

1-[4-(4-Amino-3-methoxy-phenylazo)-phenyl]-3-(4-methoxy-phenyl)-propenone 4b(11)
Mp: 154-156°C, yield 20%. Analysis fon4H,,Ns0;s. Amax: 338 IR (KBr, cm™): 3456, 3373 (NKstr), 2928 (Ar
CH str), 2853 (Al CH str), 1645 (C=0 str), 1538 (Cstr), 1329 (C-N str), 1228 (C-O str).

1-[4-(4-Amino-2-methyl-phenylazo)-phenyl]-3-(4-methoxy-phenyl)-propenone 4b(l11)
Mp: 156-158°C, yield 40%. Analysis foL{1,0N30,. Amax: 347 IR (KBr, cm™): 3416, 3323 (NHstr), 2921 (Ar
CH str), 2852 (Al CH str), 1649 (C=0 str), 1535 (Cstr), 1328 (C-N str), 1223 (C-O str).

1-[4-(4-Hydr oxy-naphthalen-2-ylazo)-phenyl]-3-(4-methoxy-phenyl)-propenone 4b(1V)
Mp: 162-164°C, yield 63%. Analysis fon£1,0N,0s. Amax: 312 IR (KBr, cm™): 3518 (Ar-OH str), 2918 (Ar CH
str), 2752 (Al CH str), 1635 (C=0 str), 1538 (C=€),s1339 (C-N str), 1243 (C-O str)

1-[4-(4-Amino-phenylazo)-phenyl]-3-p-tolyl-propenone 4c(l)
Mp: 142-144°C, yield 68%. Analysis fon;sN;O. Amax: 304 IR (KBr, cm™): 3417, 3322 (Nhistr), 2971 (Ar
CH str), 2862 (Al CH str), 1639 (C=0 str), 1534 (Cstr), 1388 (C-N str).

1-[4-(4-Amino-3-methoxy-phenylazo)-phenyl]-3-p-tolyl-pr openone 4c(1 1)
Mp: 140-142°C, yield 57%. Analysis fon4H,,N30,. Amax: 340 IR (KBr, cm™): 3419, 3329 (NKistr), 2978 (Ar
CH str), 2863 (Al CH str), 1669 (C=0 str), 1532 (Tstr), 1381 (C-N str), 1247 (C-O str)

1-[4-(4-Amino-2-methyl-phenylazo)-phenyl]-3-p-tolyl-propenone 4c(l11)
Mp: 144-146°C, yield 31%. Analysis fon4l,;N;0. Amax: 303 IR (KBr, cm™): 3449, 3389 (NH str), 2998 (Ar
CH str), 2861 (Al CH str), 1668 (C=0 str), 1537 (Cstr), 1387 (C-N str).

1-[4-(4-Hydr oxy-naphthalen-2-ylazo)-phenyl]-3-p-tolyl-pr openone 4c(1 V)

Mp: 158-160°C, yield 27%. Analysis for,gl,oN,O,. Amax: 312 IR (KBr, cm™): 3480 (Ar-OH str), 2960 (Ar
CH str), 2754 (Al CH str), 1695 (C=0 str), 1598 (C=str), 1315 (C-N str), 1253 (O- str).
'HNMR (DMSO-dg, & ppm): 10.20[d, 1H, H(C=C)], 8.012 [d, 1H, H(C=C], 7.89%0 (m, ArH,14H), 2.49 (s, 3H,
CH,). ®CNMR (DMSO, & ppm): 197(C=0), 158(C=N), 146(C=C}137 (CH), 5134 (Phenyl), 130 (C=C), 129
(C=C), 128, 127(napthyl ring), 126 (C=QG)Je: 478 (M+1).CHN: Calculated % =5.87 (N), 65.40 (C), 4.19(H)
Found %= 5.33(N), 65.89(C), 4.42(H).

1-[4-(4-Amino-phenylazo)-phenyl]-3-(4-hydr oxy-phenyl)-pr openone 4d(1)

Mp: 138-140°C, yield 57%. Analysis for,{E11;N30,. Amax: 378 IR (KBr, cm™): 3418, 3321 (NH str), 3485 (b
Ar-OH str), 2971 (Ar CH str), 1689 (C=0 str), 15@5=C str), 1371 (C-N str), 1244 (C-O str)
1-[4-(4-Amino-3-methoxy-phenylazo)-phenyl]-3-(4-hydr oxy-phenyl)-propenone 4d(11)
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Mp: 146-148°C, yield 46%. Analysis for4El;gNs0s. Amax: 324 IR (KBr, cm™): 3412, 3311 (NHstr), 3483 (b
Ar-OH str), 2975 (Ar CH str), 1686 (C=0 str), 15@1=C str), 1375 (C-N str), 1284 (C-O str)

@)
@ (e i

CH;

OHC \ /

N2CI—<: :>—H—
3(a-e) \ /

' Coupling agent

Q —\_X
Y=< \ T
7 \ N=—N CH=C -
/\ / \_/ \_/
— 4(a-e)(I-1V)
X Y
4a(l) NG, NH,
4a(ll) NO, OCH;,
4a(lll) NO, CHj
4a(Iv) NO, CeHs-OH
4b(1) OCH, NH,
4b(1) OCH;, OCH,
4b(11) OCH;, CHj
4b(1V) OCH;, CgHs-OH
ac(l) CH, NH,
4c(ll) CHs OCH,
Ac(lll CH;, CHs
CeHs-OH
4c(IV) CHs
4d(1) OH NH,
4d(I OH OCH,
4d(I) OH CHj
4d(1v) OH CgHs-OH

Scheme for the synthesis of novel phenyl azo chatebderivative
1-[4-(4-Amino-2-methyl-phenylazo)-phenyl]-3-(4-hydr oxy-phenyl)-propenone 4d(111)
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Mp: 130-132°C, yield 45%. Analysis for4El;gN:0,. Amax: 309 IR (KBr, cm™): 3528, 3411 (NHstr), 3383 (b
Ar-OH str), 2875 (Ar CH str), 2654 (Al CH str) 1708=0 str), 1631 (C=C str), 1575 (C-N str), 1281QGtr).

1-[4-(4-Hydr oxy-naphthalen-2-ylazo)-phenyl]-3-(4-hydr oxy-phenyl)-propenone 4d(1 V)
Mp: 166-168°C, yield 37%. Analysis for,41:sN20;. Amax: 337 IR (KBr, cm™): 3542 (b Ar-OH str), 2968 (Ar
CH str), 1698 (C=0 str), 1538 (C=C str), 1328 (GtN.

1-[4-(4-Amino-phenylazo)-phenyl]-3-(3,4,5-trimethoxy-phenyl)-pr openone 4¢(l)
Mp: 174-176°C, yield 27%. Analysis fonLE,3Nz0, Amax: 301 IR (KBr, cm™): 3489, 3369 (Nkistr), 2978 (Ar
CH str), 2831 (Al CH str), 1698 (C=0 str), 1531 (Cstr), 1385 (C-N str), 1288 (C-O str).

1-[4-(4-Amino-3-methoxy-phenylazo)-phenyl]-3-(3,4,5-trimethoxy-phenyl)-propenone 4e(11)
Mp: 178-180°C, yield 34%. Analysis for{El,sNsOs Amax: 332 IR (KBr, cm™): 3528, 3311 (Nhistr), 2975 (Ar
CH str), 2861 (Al CH str), 1698 (C=0 str), 1631 (Cstr), 1385 (C-N str), 1288 (C-O str).

1-[4-(4-Amino-2-methyl-phenylazo)-phenyl]-3-(3,4,5-trimethoxy-phenyl)-propenone 4e(l 1)
Mp: 168-170°C, yield 48%. Analysis fonL4E,sN:0,. Amax: 336 IR (KBr, cm™): 3484, 3389 (Nkistr), 2918 (Ar
CH str), 2867 (Al CH str), 1675 (C=0 str), 1525 (Cstr), 1312 (C-N str), 1261 (C-O str).

1-[4-(4-Hydr oxy-naphthalen-2-ylazo)-phenyl]-3-(3,4,5-trimethoxy-phenyl)-propenone 4e(1 V)
Mp: 162-164°C, yield 16%. Analysis fonbg,4,N,05. Amax: 339IR (KBr, cm™): 3548 (Ar-OH str), 2978 (Ar CH
str), 1695 (C=0 str), 1518 (C=C str), 1495 (Ar-Nsr), 1329 (C-N str), 1261 (C-O str).

Antitubercular Activity [12]

The antitubercular activity of compounds was assksgjainsM. tuberculosis using Microplate Alamar Blue Assay
(MABA). 200ul of sterile 96 wells plate was takem minimize evaporation of medium in the test wellging
incubation. The 96 wells plate received 100ul ef ktiddlebrook 7H9 broth and serial dilution of comopds were
made directly on plate. The final drug concentraitested were 100 to 0.2 pg/ml. Plates were cdvamne sealed
with parafilm and incubated at 37°C for five dapdter this time, 25ul of freshly prepared 1:1 miguof Almar
Blue reagent and 10% tween 80 was added to the ptad incubated for 24 hrs. The minimum conceatnaitn
which the drug inhibited the growth bf. tuberculosis was observed

Anti-Inflammatory Activity [13]:

A solution of 0.2% w/v of BSA was prepared in tbigffer saline and pH was adjusted to 6.8 usingigllacetic
acid. Stock solutions of 1000pg/ml of all test seeapvere prepared by using methanol as a solventn he stock
solutions two different concentrations of 100pugantd 200pug/ml were prepared by using methanol advers.

100ug/ml (0.1ml) of each test sample was tranddetwewhich 5ml of 0.2% BSA was added . The contanisists
of 5ml 0.2% w/v BSA solution with 0.1ml methanolhe volumetric flasks were heated at 72°C for fivimutes
and then cooled for 10 min. The absorbance of teeigions was observed at a wavelength of 660 Tim. %

denaturation of the protein (% inhibition) was datmed by the formula

%Inhibition=Absorbance(ca-Absorbance(test) x 100
Absorbance(control)

Antioxidant Activity by 2, 2-diphenyl-1-picryl hydr azine (DPPH method]14]:

10 mg of standard ascorbic acid was dissolved itham®l. From this stock solution dilutions were mad obtain
concentrations of 10 to 40 pg/ ml. 1 ml from eaéhhese solutions was taken in different volumeflasks to
which 1 ml of DPPH solution was added and volume weade up to 10 ml. The test solution were prepared
similar manner as that of standard ascorbic aciithe absorbance were recorded at 516 nm afteticluraf 30
min. The results of antioxidant activity is expm$sas percentage inhibition and is given by the

formula%lnhibition=Absorbance(control)-Absorbanesfl x 100
Absorbance(control)

RESULTS AND DISCUSSION

Chemistry

Chalcones were prepared from diazotized 4-amindopbenone with various substituted aldehydese. &hes
compounds were treated with different coupling &gea obtain phenylazo dyes of chalcod€a-e)(I-IV). The
formation of chalcone moiety is proved by specsaldies. The IR absorption peaks are seen at 1672¢m
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carbonyl group, 1640cmfor double-bonded carbon and 1274cfor C-N linkage. These were supported by the
respectiveé HNMR and™*CNMR values; the carbonyl carbon showed a pe@kl®6, olefinic carbons were seen at

d 142 and 130, their respective proton peaks weza as doublet & 7.9 and 7.5 which supports the formation of

the propenone moiety. The downfield shiftaatl38 andd 147 for the aryl carbons indicated the presence of
phenylazo moiety linked to the chalcone moiety.

Tablel: Anti inflammatoryactivity of 3-phenyl-1-(4-phenylazophenyl) propenone 4(a-e)(I-IV)

Compound Code % Inhibition
100 pg/ml | 200pg/mi
4a(l) 40.52 50.68
4a(ll) 10.34 60.10
4a(ll) - -
4a(lv) - -
4b(l) 30.41 20.19
4b(1l) 50.60 40.89
4b(In) 40.76 30.03
4b(Iv) - -
4c(l) 50.98 40.76
4c(ll) 30.25 20.12
4c(Il) 70.59 40.43
4c(1V) 40.90 30.65
4d(l) 50.87 40.51
4d(1n) 60.07 30.99
4d(lI 20.73 10.88
4d(1V) 40.75 40.41
4e(l) 40.99 10.06
4e(ll) - -
4e(lln) 20.11 10.68
4e(IV) - -
4e(V) - -
Standard 90 91

Antitubercular activity
It was found that the chalcone derivatives havenshimhibition for M. Tuberculosis H37 RV at 50 and 10Qg/mi
concentrations due to the presence of electroasiglg substituents on different aryl rings.

Table 2: Antioxidant activity of 3-phenyl-1-(4-pherylazophenyl) propenone 4(a-e)(I-1V)

Compound Code % Inhibition
100 pg/ml | 200 pg/ml| 500 pg/mli

4a(l) - - -
4a(ll) 34.18 45.68 53.14
4a(lly 21.62 27.58 38.76
4a(lv) 57.83 54.10 -
4b(l) 26.2 24.4 17.78
4b(11) 34.82 52.93 39.4
4b(Il) 27.05 52.28 33.44
4b(Iv) 29.4 29.9 31.8
4c(l) - - -
Ac(ll) 27.58 59.32 21.94
4e(lin 30.88 32.59 41.32
4c(1V) 36.10 26.30 36.31
4d(l) 55.37 55.58 56.55
4d(11) 30.67 35.89 36.84
4d(I) 38.02 37.16 25.66
4d(Iv) 54.42 50.05 51.54
4e(l) 50.16 47.39 44.62
4e(ll) 52.29 50.05 45.58
4e(ll) 50.90 57.19 39.72
4e(IV) 11.18 13.21 10.97
4e(V) - - -

Ascorbic acid 90.1 90.6 91.1

Anti-inflammatory activity

Chalcone derivatives have shown moderate antismflatory activity.(see table 1) Among them, compaunith
nitrochalcone coupled with anilinda(l), anisidine4a(ll) and methoxy chalcone coupled with anisidiig(ll);
hydroxyl chalcone coupled with anilirgéd(l) and anisidine4d(ll); and methyl chalcone coupled with toluidine
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4c(ll) have shown moderate to good activity. These resulty be attributed to the phenyl ring having etect
releasing groups (OGHNH,, OH, CH). While the trimethoxy chalconedg(ll), 4e(IV) irrespective of any
coupling agent have failed to show activity. Nongigant activity was observed for phenylazophengfenone
series having nitro group as substituent on therary. The effect of these 2 substituents may be  the electron
withdrawing nature of the nitro group and bulkine$she trimethoxy group.

Antioxidant activity
Chalcone derivativegta(lV), 4b(ll), 4b(lll), 4d(l), 4d(1V), 4e(ll,lll) have shown 50 % free radical inhibition
while other compounds have shown moderate actiség.table 2)

CONCLUSION

The present study describes the synthesis of 3ypliefd-phenylazophenyl) propenone. All the compasithave
been obtained in good yields and purity. The stmecbf the compounds was confirmed by IR, NMR, mass
CHN spectral data. All the derivatives were evadafor antitubercular, antioxidant and anti-inflaatory
activities and it was found that the compounds heathebited moderate to good activity.
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