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ABSTRACT

A series of 1-(5-acetamido-2’-hydroxyphenyl)-34pao-1-one derivatives were synthesized and evaluatetheir
antioxidant activity by ABTS radical scavengingaassmpounds with —OH attached to C-2 of ringB (D6 {l an
OH and —OCH attached to C-4 and C-3 respectively of the rifigB) were found to be more potent than the
standard used.The antibacterial activity of synthesized comptsuwas investigated against the bacterial strains
Pseudomonas aeruginosa, Escherichia coli, Stapbgloes aureus, and Klebsiella pneumoniae and argélin
activity against Candida albicans using agar weilfusion method. All the compounds showed goodbitibin

against Klebsiella pneumoniae at 1205/mL concentration.CompoundsD1 and D10displayestgtivity against
E.coli as well.
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INTRODUCTION

Flavonoids are important to human health due tdr thetivity as free radical acceptors. Flavonoids grotect
against cancer by inhibiting the damage causedxigation processes and are distinguished by thaability to
scavenge free radicals and active oxygen groufd.[Havonoids, which are antioxidants derived froatural
sources, including vegetables and fruits, exhibitiegh reduction activity in the oxidation procegdich confirmed
the known antioxidant properties that make thencassful anti-ageing substances

Dihydrochalcones are reduced forms of chalconeshwhiie open chain flavonoids. They are formed dycton of
a,p -double bond in chalcones. Their structure cossistwo benzene rings linked through a saturdtegkt carbon
chain. The simplest dihydrochalcone isolated fromdtinkhorn RPhallus impudicughad no substituent on ring A or
ring B. [4].Their reported activities include antidant, anti-inflammatory, antiplasmodial, anticancand
insecticidal activity [5-11].Seven dihydrochalconfrem the leaves of Malus crab apples were isolaed
characterized. Thén vitro anticancer activity evaluation showed that one h&f tsolated compounds showed
significant activity against four cell lines. 2':lihydroxy-4’-methoxydihydrochalcone,2’,6’-dihydrgxd,4'-
dimethoxydihydrochalcone and phloretin (4,2',4'tétrahydroxydihydrochalcone) markedly augmented TRA
(tumor necrosis factor-related apoptosis-induciiggrid) mediated apoptosis in LNCaP cells. Sensitizaof
prostate cancer cells to TRAIL mediated apoptogistalcones and dihydrochalcones suggest the [miteole of
these compounds in anticancer immune defense ichvdridogenous TRAIL takes part [12 ].
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However in contrast to the synthetic, semi-synthatid plant derived chalcones, only a few dihydatadnes have
been investigated for possible biological actigtieDihydrochalcones 10',6'-diacetoxy-4,4'-dimettiblrydro

chalcone,4,2',6'-trihydroxy-4'-methoxy dihydroclmale, 2',6'-dihydroxy-4'-methoxydihydrochalcone asfdhlcone
2'.4'-diacetoxy chalcone isolated from the leasfeSarthamusarborescens showed cytotoxic activitgedl lines P-
388, A-549 and HT-29. Of these chalcones 10',@eal@axy-4,4'-dimethoxy- dihydrochalcone was the npstent

against human cell line tested [13].

Free radicals are constantly formed in human sysii#éimer as accidental products during metabolismetiberately
during the process of phagocytosis or due to enwiental pollutants, ionizing radiations, ozone, iyeaetal
poisoning, cigarette smoking and chronic alcohdiake. Free radicals being highly reactive can @edi
biomolecules leading to tissue injury and cell Heft4].Antioxidants can be defined as “any substandich
significantly delays or inhibits oxidative damagea target molecule”. Antioxidants are the firsteliof defense
against free radical damage, and are critical faintaining optimum health. The need for antioxidabécomes
even more critical with increased exposure to feskcals.

MATERIALS AND METHODS

Melting points were determined by open capillarytime .The IR spectra in KBr pellets were recordsthg
Shimadzu FTIR 8400S spectrophotometer spectra were recorded by Bruker AV400 (400MHZcspmeter in
deuterated dimethyl sulphoxide using tetrametraal as internal standard. Mass spectra were takamg u
Shimadzu LCMS (ESI) 2010A spectrometer.

Antibiotic disc of ampicillin (10ug), amoxicillinélavulanic acid (20/10 ug), gentamycin (10 ug),kawin (30 ug),
levofloxacin (5 pg), imipenem (10 ug), cefazolim(Rg), cefepime (30 pug) were purchased from Hi-Mgedi
Mumbai, India.

General method for the synthesis of 1-(5'-acetamid@’-hydroxyphenyl)-3-propan-1-ones (D1-D10)
1-(5’-acetamido-2'-hydroxyphenyl)-3-propan-1-onés-Acetamido-2’-hydroxydihydrochalcones) (D1-D10)ere
synthesized in three steps.

Step-1: Synthesis of 5’-acetamido-2’-Hydroxyacetogmone

Acetyl chloride (0.132mol) was gradually added teixture of 4-Acetamido phenol (0.132 mol) and airoys
aluminium chloride (0.032 mol) in nitrobenzene (QQ) over a period of 30 minutes. The temperature slawly
raised to 130°C over a period of 0.5 h and maisthifor 3h.The reaction mixture was cooled slowly®°C,
poured into a mixture of crushed ice and conc. dghlioric acid with vigorous stirring and filtere@he crude
product thus obtained was washed with water tidleffrom acid followed by toluene and crystallizedni
isopropanol to yield light brown needle shaped tatgs m. p. 160-164 °C

Step 2: Synthesis of 5’-Acetamido -2’-Hydroxychalaoes

A mixture of 5’-acetamido-2’-Hydroxy acetophenon®@mol) and aryl aldehyde (0.01 mol) was dissolued
ethanol (30 mL).To this, aqueous potassium hydesiolution (0.03 mol) was added slowly and stificed?4 h, at
room temperature. After completion of the reactithre, reaction mixture was poured into crushed o a@cidified

with 5N hydrochloric acid. The solid separated fithsred and crystallized from ethanol.

Step-3: Synthesis of 5’-Acetamido -2'-Hydroxydihydochalcones

5’-Acetamido -2'-Hydroxy chalcones, saturated ammonformate solution [methanol :THF(1:1)] and 10% /&

were refluxed for 1.5h.The reaction mixture watefiédd to remove the carbon. The product which reethin the
filtrate was extracted with ethyl acetate, and diriever anhydrous N8O, to obtain 5’-Acetamido-2'-
hydroxydihydrochalcones.
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Reagents and condition: (i) Acetyl chloride, nibenzene,anhyrousAl130°C,3h (ii) alcoholic KOH, rt, 12-24 h; (iii) 26 Pd-C, HCOONH
MeOH-THF (1:1), reflux, 90 min;

Scheme for the synthesis of 1-(5’-acetamido-2’-hydkyphenyl)-3-propan-1-ones

Table 1: Physical data of compounds (D1-10)

Compound Yield

Code R @) | MPCC) | R
D1 | H 78 | 138-140| 051
D2 | 4F 71 | 167-169| 056
D3 | 3-NO, 56 | 168-170| 0.58

D-4 4-OH,3-0CH 68 152-154| 0.63
D-5 3-OH,4-0CH 66 163-165| 0.69

D-6 2-OH 65 185-187| 0.65
D-7 4-OCH; 75 190-192| 0.54
D-8 3,4 -Cl 57 188-191| 0.50
D-9 3,4-0-CH-O 60 178-180| 0.52
D-10 3,4,5-0CH 61 189-190| 0.50

Solvent system for TLC : petroleum ether: ethytatee?:3

Antioxidant activity

ABTS radical scavenging assay

ABTS is chemically 2,2-azinobis (3-ethylbenzothiéze-6-sulphonic acid). ABT® generated by addition of
potassium per-sulphate to the colourless solutfohBY'S. The radical anion (ABTSe+) has ablue-greefour and
characteristic long wavelength absorption specttumax of 734 nm. The ability of the test compourmsdavenge
ABTSe+ is measured by noting the fall in absorbastcé34 nm.

ABTS (2mM) and Potassium persulphate (17mM) weepared in distilled water.0.3 mL of prepared patass
persulphate was added in 50 mL Of ABTS solution. Tii@ture was covered with aluminium foil and stored
overnight in dark at room temperature before udtemint concentration of test compounds were peghan
DMSO starting from 100M to 0.78uM and ascorbic acid from 1M to 0.8 uM by serial dilution method.To the
test and standard well, 28 of each of the test and standard dilutions, f0®f distilled water and 5L ABTS
solution was added (n=3).To the sample blank v2&IuL of each of the test and standard sample anduld 7&f
distilled water was added (n=2).To the Control weB0uL of distilled water and 5L ABTS solution was added
(n=16).To the control blank well 150 of distilled water and 5L of DMSO was added(n=16). The plate was
incubated at 37 °C for 30 minutes and absorbaneadif well was read at 690 nm using ELISA platdeea

%Inhibition =(Absorbance of control —Absorbanceext sample / Absorbance of control) X 100
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Antimicrobial activity

For antibacterial activity, the bacteria used wé&ram-negative bacteri®@$eudomonas aeruginogad CC 27853,
Escherichia coliATCC 25922), clinical isolate oKlebsiella pneumonigmulti drug resistant strain) and Gram-
positive bacteriataphylococcus auredsT CC 25923) and for the antifungal stud@andida albicanwas used.

The antibacterial and antifungal activity were det@ed using the agar well diffusion method.

The above mentioned bacterial and fungal straing wevived by plating on nutrient agar and Sabadi@extrose
agar (SDA) respectively. After overnight incubatian37°C, isolated colonies were selected. Stangevdedure
was used for the identification of the organisnseldted bacterial colonies were then transferresteadle Muller-
Hinton Broth (MHB) and Candida albicans was trarsfé to Sabouraud Dextrose Broth (SDB) and incubate
overnight. 0.5 McFarland's turbidity standard wagsdito adjust the concentration of growth of micgamisms
to1C°CFU/mL. Drugs used as positive control were imipariug, ampicillin 1qug and ketaconazole 1§. DMSO
was used as a negative control.

Determination of Antibacterial Activity: Muller-Hinton Agar (MHA) measuring 20 mL each wasuped into
petri dishes. The bacterial culture was spread theesurface of the MHA plate. 4mm diameter welésevpunched
into the agar and filled with 20 solution of test compounds in various concentrati(200ug/mL, 100ug /mL, 50
ug /mL, 25ug/mL and 12.5ug/mL).The inoculated plates were then kept in tlmubator for 18 hrs at 37°C. Tests
were done in triplicates and the average of theethivas considered for the study.

Determination of antifungal activity: Sabouraud’s Dextrose Agar measuring 20 mL each pemsed into
petridishes. Culture of the Candida albicans vpagaxl over the surface of the SDA plate. Wells vpeneched into
the agar plate measuring 4mm in diameter and filkéd 20ul solution of test compounds in various concentragi
(200 pg/mL, 100pug /mL, 50ug /mL, 25ug/mL and 12.5ug/mL). The plates were then kept in the incubaborlB
hrs at 37°C. Tests were done in triplicates andattezage of the three was considered for the study.

RESULTS AND DISCUSSION

The reduction of chalcones to dihydrochalcones dase using ammonium formate and 10% Pd4€.NMR
showed a multiplet in the range of 3.20-3.25 ppmexsponding to Hx (2H) and a triplet corresponding tofH2H)
in the range of 2.79- 2.83 ppm characteristic biydrochalcones.

1-(5’-acetamido-2'-hydroxyphenyl)-3-propan-1-one ()

IR (KBr) cm*:3565(0H), 3334(NH), 3010(=CH), 1648 (-NH-C=0), $68=0), 1270(C-0),1178(C-NJHNMR
(400MHz, DMSO-d6): 2.4 (s,3H,GH 2.79(t,2H,HB), 3.21-3.25(m,2H,Hxr), 6.81-7.51(6H,Ar-H), 9.90
(s,1H,NH),11.20(s,Ar-OH); LC-MSm/z 283.17 (M

1-(5’-acetamido-2'-hydroxyphenyl)-3-(4-fluoropheny)-propan-1-one (D2)

IR (KBr) cm™:3534(0OH), 3308(NH), 3010(=CH), 1672 (-NH-C=0), 164C=0), 1276(C-0),1201(C-N);
"HNMR(400MHz,DMSO0-d6): 2.20 (s,3H,G} 2.80(t,2H,HB), 3.25-3.28(m,2H,Hy), 6.60-7.21(7H,Ar-H), 9.82
(s,1H,NH),10.90(s,Ar-OH); LC-MSm/z 302.20 (M+1)

1-(5'-acetamido-2'-hydroxyphenyl)-3-(4-nitrophenyl}propan-1-one (D3)

IR (KBr) cm™:3524(0OH), 3312(NH), 3010(=CH), 1654 (-NH-C=0), #66(C=0),1263(C-0),1178(C-N);
'"HNMR(400MHz,DMSO-d6): 2.23 (s,3H,G 2.85(t,2H,Hp),3.18-3.36 (m,2H,Hr), 6.72-7.12 (7H,Ar-
H),9.79(s,1H,NH),11.21(s,Ar-OH); LC-MS m/z 329.08+1)

1-(5’-acetamido-2'-hydroxyphenyl)-3-(4-hydroxy-3-mehoxyphenyl)-propan-1-one (D4)

IR (KBr) cm™:3546(0OH), 3317(NH), 3001(=CH), 1658 (-NH-C=0), ¥64C=0), 1260(C-O),1169(C-N}
NMR(400MHz,DMSO-d6): 2.3 (s,3H,CIH 2.82(t,2H,HB), 3.426(m,2H,Hx), 3.74(s,3H-Ar-OCH 6.65-8.89
(6H,Ar-H), 9.34(s, Ar-OH), 9.92(s,1H,NH), 11.24£5-OH);LC-MSm/z 330.17 (M+1)

1-(5’-acetamido-2’-hydroxyphenyl)-3-(3-hydroxy-4-meéhoxyphenyl)-propan-1-one(D5)

IR (KBr) cm™3580(0H), 3303(NH),3012(=CH), 1672 (-NH-C=0), 1648C=0), 1269(C-0),1178(C-
N);'"HNMR(400MHz,DMSO-d6): 2.4 (s,3H,C 2.79(t,2H,HB), 3.51(m,2H,He), 3.79(s,3H-Ar-OCH 6.5-8.81
(6H,Ar-H), 9.24(s, Ar-OH), 9.80(s,1H,NH), 11.11£%;-OH); LC-MSm/z 330.17 (M+1)
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1-(5'-acetamido-2'-hydroxyphenyl)-3-(2-hydroxypheny)-propan-1-one (D6)

IR (KBr) cm*:3529(0H), 3300(NH), 2998(=CH), 1648 (-NH-C=0), 866NH-C=0), 1659 (C=0),1260(C-0),
1154(C-N);*HNMR (400MHz,DMS0-d6):2.41 (s,3H,G}2.85(t,2H,HB), 3.23 (m,2H,He), 6.72-7.12(7H,Ar-H),
9.41(s, Ar-OH), 9.54(s,1H,NH), 11.25(s, Ar-OH; LCSvn/z 299.08(M)

1-(5'-acetamido-2'-hydroxyphenyl)-3-(4-methoxyphenf)-propan-1-one (D7)

IR (KBr) cm*:3571(0H), 3310(NH), 3009(=CH),1661 (-NH-C=0),1682=0), 1263(C-0),1178(C-N)*HNMR
(400MHz,DMSO-d6): 2.34 (s,3H,G} 2.83 (t,2H,HB), 3.20-3.25(m,2H,Ry), 3.81(s,3H,0Ck) 6.74-7.05 (7H,Ar-
H), 9.80(s,1H,NH),10.50(s,Ar-OH); LC- M&/z314.17 (M+1)

1-(5’-acetamido-2'-hydroxyphenyl)-3-(3,4-dichloroptenyl)-propan-1-one(D8)

IR (KBr) cm™3530(0OH), 3300(NH), 3010(=CH), 1675 (-NH-C=0), #64(C=0), 1276(C-0),1201(C-
N);'"HNMR(400MHz,DMSO0-d6): 2.23 (s,3H,G}) 2.81(t,2H,HB), 3.25-3.29(m,2H,H), 6.60-7.10 (6H,Ar-H),
9.80 (s,1H,NH),10.91(s,Ar-OH); LC-MSm/z 353.17(M+1)

1-(5'-acetamido-2'-hydroxyphenyl)-3-(3,4-methyleneibxyphenyl)-propan-1-one(D9)

IR (KBr) cm*:3582(0OH), 3328(NH),3020(=CH), 1654 (-NH-C=0), 1641=0), 1263(C-0),1178(C-NH NMR
(400 MHz, (DMSO-¢) 6: 2.38 (s,3H,CH),2.80(t,2H,HB),3.25-3.28(m,2H,Hy), 5.91(s, 2H, O-C},6.51-7.02
(6H,Ar-H),9.90 (s,1H,NH),11.0(s,Ar-OH);LC-MB/z 327.05 (M}

1-(5'-acetamido-2'-hydroxyphenyl)-3-(3,4,5-trimethaxyphenyl)-propan-1-one (D10)

IR (KBr) cm®:3433(0OH), 3315(NH), 2939(=CH), 1646 (-NH-C=0), 1670 (C=0),1267(C11B0(C-
N);'"HNMR(400MHz,DMSO-d6): 2.42 (s,3H,GH 2.83(t,2H,HB), 3.20-3.25(m,2H,Hy), 3.74(s,6H,2xOCH),
3.793(s,3H,0Ch) 6.71-7.09(5H,Ar-H), 9.84(s,1H,NH),11.20(s,Ar-OH)CtMSm/z 373.08 (M)

The antioxidant potential of the synthesized conmuisuexpressed as Kgvalues is presented in Table 2. All the
compounds displayed good antioxidant potential. Empound D6 with I(5:0:18.8 puMand D4 (I(5:0:19.6 uM)

showed better activity than the standard used.B6ahhydroxyl group attached to C-2 of ring B and % an
hydroxyl group at C-4 and OGBt C-3 of ring B. D5 having hydroxyl substituentG8 and OCHat C-40f ring B
and D9 having a methylenedioxy substitution in 8fand 4" position of ring B of the dihydrochalconealso
exhibited good antioxidant potential g0628.9 UM , I%O=29.3 UM).

The antibacterial activity of synthesized compoumdss investigated against the bacterial strédleeudomonas
aeruginosa, Escherichia coli, Staphylococcus aureusl Klebsiella pneumonia@nd antifungal activity against
Candida albicanaising agar well diffusion method. The effect of thasized compounds on bacterial and fungal
strains are summarized in Table 3. The diametéhetlear zone of inhibition surrounding the welisnmeasured

in mm. The results indicate that the test compoudisiglayed promising anti-bacterial activity againsaulti drug
resistant, clinical straiKlebsiella pneumoniaand few of them showed sensitivity towaklsoli andP.Arugenosa

D 8 and D 9 showed sensitivity towar@salbicans

Table 2: ICs of 1-(5'-acetamido-2'-hydroxyphenyl)-3-propan-1-oesusingABTS scavenging assay

Compound
Code ICSO(HM)
D1 58.9
D2 63.3
D3 77.1
D4 19.6
D5 28.9
D6 18.8
D7 40.1
D8 58.7
D9 29.3
D10 35.8
Ascorbic acid 20.81
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Table 3: Antimicrobial activity of the synthesizedcompound: Zone of inhibition (mm) of synthesized ampounds

. . - Anti-fungal
Anti-bacterial activity activity
Compound Gram negative Gram positive
code K. pneumoniae E coli P.Arugenosa S.aureus C.albicans
50ug | 25ug | 12.51g/ | 50ug | 25ug 125 | 50ug | 25ug | 12.5ng | 50ug | 25ug 125 125
/mL /mL mL /mL /mL pg/mL | /mL / mL / mL /mL /mL | pg/mL pg /mL
D1 14 13 13 13 13 13 8 8 - - - - -
D2 13 13 13 - - - 11 10 10 -
D3 13 13 13 - - - 8 8 8 -
D4 15 12 12 - - - 12 11 11 -
D5 13 13 12 - - - - - - - - -
D6 11 11 10 - - - - - - - - -
D7 12 12 10 - - - - - - - - - -
D8 11 11 11 - - - - - - - - 10
D9 11 11 10 - - - - - - - - - -
D10 13 13 12 12 11 11 - - - -
Imipenem (10p.g) 17mm
Ampicillin (10pg) 30mm 30mm
Ketoconazole (10ug) 14mm
Klebsiella pneumoniae was resistant to ampicilli(g), amoxicillin/ clavulanic acid (20/10 pg), gantycin (10 pg), amikacin (30 pg),
levofloxacin (5 pg), imipenem (10 pg), cefazolid (8) and cefepime (30 pg).

(-) refers to no activity
CONCLUSION

The antioxidant potential of a series of 1-(5-aeeido-2'-hydroxyphenyl)-3-propan-1-one derivativegre
evaluated using ABTS radical scavenging assay. @amgs having -OH group attached to ortho or pasitipa of
ring B of dihydrochalcone showed very good antiaxidactivity.Regardless of the nature of substisi@nesent in
ring B of synthesized dihydrochalcones , all thexpounds exhibited significant antibacterial acyivagainst multi
drug resistant (MDR) strain ¢flebsiella pneumoniae.
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