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ABSTRACT

A series of5-substituted imidazolon&-22 analogs were synthesizdny condensation of different substituted
oxazolones with various aromatic aminegsder solvent free conditions in a microwave reacfdl the synthesised
compounds were evaluated for in vitro xanthine agélinhibitory activity for the first time. Xantieiroxidase is a
complex molybdoflavoprotein that catalyses the twgiation of xanthine to uric acid. Among the sysiked
compound¥, 11, 13, 15 and 19 were found to be most active inhibitors with agglanging from 6 to 20.28 puM.
Compound7 emerged as the most potent xanthine oxidase iohiki€Cso = 6 uM) in comparison to allopurinol
(ICso = 11.10 uM).The structures of all the newly synthesized comgwrere elucidated by using fR{-NMR
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INTRODUCTION

Xanthine oxidase (XO), a molybdoflavoprotein foundrmally in serum and the lungs, catalyses the atiid

hydroxylation of purine substrates (hypoxanthined aanthine) to produce uric acid. The subsequetitation of

oxygen at the flavin centre generating reactivegexy species either as superoxide anion radicalydrofgen

peroxide [1-3]. Catalysis by xanthine oxidase toduce uric acid and reactive oxygen species leadsiany

diseases like gout and at least symptoms of disddseoxidative damage to the tissue [2]. Gengrdllo types
xanthine oxidase inhibitors potentially used thatludes purine base compounds such as allopuridwdl],[
oxypurinol [5], 2-alkyl hypoxanthines [6], pterifi;formylpterin [7] etc. and non purine analogs sashfeboxustat
[8], flavonoids [9], 1,3-diaryltriazole derivativfl0] and curcumin [11]. The structures of some r&gab XO

inhibitors are given irfigure 1. Since xanthine oxidase also involved in the naisim of 6-mercaptopurine,
caution should be taken before administering aliol and 6-mercaptopurine, or its prodrug azathiag in

conjunction. In recent years, the researchers stees interest among towards structurally diverse rron-purine
isosters as xanthine oxidase inhibitors becaug®sdible interactions of purine analogs xanthinedase inhibitors
on activities of purine and pyrimidine metaboliziegzymes leading to Steven Johnson syndrome argkniog of

renal function induced in some of the patients]2-4

Keeping in view the shape and structural featufeslready reported 1-acetyl-3,5-diaryl-4,5-dihydrejpyrazoles,
as potent xanthine oxidase inhibitors [12], thespre: study investigates the potential of 5-sulistitimadazolones
as a new class of non purine xanthine oxidase itioingb Early the imidazolones have been prepared by tgatin

145
www.scholarsresearchlibrary.com



Bhawna Chopraet al Der Pharma Chemica, 2015, 7 (9):145-152

mixture of 5-oxazolones derivatives with aromatid asubstituted aromatic amine in the presence oélipg for

10-15 hours. The yield of imidazolones was veryrpand the reaction was a long time reactid8-17]. 5-

substituted imadazolones have previously been tegpaio exhibit a variety of biological activitiemduding

analgesic and anti-inflammatory activity [18-19NE depressant [20], monoamine oxidase (MAQO) inbili{21],

anticonvulsant [21-22], immnomodulator activitie3], antianthelmintic activity [24], anticancer [25
cardiovascular activity [26-27], antimicrobial [2®8] etc.In this report, we describe the synthesis of norife 5-

substitutedmidazolonesdl-22 analogs under microwave irradiation as a new @&3® inhibitors for the first time.
The structures of all the prepared analogs werrgiéted by using IRH-NMR.
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Figure 1:structures of some reported XO inhibitors

MATERIALS AND METHODS

The reagents were purchased from Sigma-—aldricha lastdl CDH, India and used without further purificat The
progress of the reaction was monitored by TLC usirfymm thickness aluminium sheet precoated wltbasgel
Merck 60F 254 and visualization was done usingriefllV lamp for detection of the spots. The solvesas
removed under reduced pressure using Buchi roteaparator. The prepared analogs were charactedrethe
basis of their spectroscopic data (fR,NMR). IR spectra recorded on Perkin Elmer RX1csfmphotometer using
KBr pellets and are expressed in"¢nThe’H NMR spectra were recorded on Brucker 300 MHz speteter in
(CDCly) using TMS as an internal reference and chemih#tssis measured i ppm Melting points were
determined by open capillary tube method and acemected.

1.1. General procedure for the synthesis of titte compmds (1-22)

Condensation oflifferent 5-substituted oxazolones (1 mmol) ands$itiied aromatic amines (1.1 mmol) in
anhydrous pyridinaunder solvent free conditions in a microwave reagield 5-substituted imazolone&-22)
analogs $cheme ). The reaction was completed in 10-15 min. The cotiguieof reaction was monitored by TLC
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and then 5 ml of ice cool 5% HCI in water was added the mixture was left for overnight. The resuitsolids
were collected and washed with water. The resubafitt was crystallized by ethanol, filtered and dnying to

afford title compounds.
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The spectral data (FTIRH NMR) of known compounds such as 4-(3-nitroberisiie)-1-(3-chloro-4-
fluorophenyl)-2-phenyl-1H-imidazol-5(4H)-one  1)( 4-(3-nitrobenzylidene)-1-(3-nitrophenyl)-2-phéiyH-
imidazol-5(4H)-one 2), 4-(3-nitrobenzylidene)-1-(naphthalen-1-yl)-2-phefd-imidazol-5(4H)-one J), 4-(2-
chlorobenzylidene)-2-phenyl-1-(pyridin-2-yl)-1H-idazol-5(4H)-one &), 4-(2-chlorobenzylidene)-1-(3-chloro-4-
fluorophenyl)-2-phenyl-1H-imidazol-5(4H)-one  7)( 4-(4-fluorobenzylidene)-2-phenyl-1-(pyridin-2piH-
imidazol-5(4H)-one 10), 4-(4-fluorobenzylidene)-1-(3-chloro-4-fluorophdn2-phenyl-1H-imidazol-5(4H)-one
(12), 4-(4-fluorobenzylidene)-1-(2,6-dimethylphenybpkenyl-1H-imidazol-5(4H)-one 1Q), 4-(4-
hydroxybenzylidene)-2-phenyl-1-(pyridin-2-yl)-1H-idazol-5(4H)-one  14),  4-(4-hydroxybenzylidene)-1-(3-
chloro-4-fluorophenyl)-2-phenyl-1H-imidazol-5(4HRe (5), 4-(4-methoxybenzylidene)-2-phenyl-1-(pyridin-2-
yl)-1H-imidazol-5(4H)-one 18), 4-(4-methoxybenzylidene)-1-(3-chloro-4-fluoroply-2-phenyl-1H-imidazol-
5(4H)-one 19) were found to be identical with those reportedhe literature [30]. The physical data of ten new
compounds4-5, 8-9, 13, 16-17, 20-22re provided below.

Table 1. Melting points, yields, molecular formulamolecular weight and log P values of 5-substituteidnidazolones 1-22 analogs

Compound Melting point (°C) ¥ld (%) Molecular formula Molecular weght LogP
1 214-216 70 CH13CIFN; O3 421.81 5.47
2 217-219 72 C22H14N4Os 414.38 4.63
3 223-224 67 Ca6H17N305 419.44 5.86
4 215-217 72 GsH17N3Os 383.41 4.93
5 210-212 74 C22H14CIN3O;3 403.82 5.16
6 216-217 i C21H14CIN3O 359.82 4.71
7 210-212 79 C2oH13CLFN,O 411.26 6.16
8 197-198 73 Ca4H14sCIN,O 386.88 6.41
9 194-195 75 &sH17CIN,O, 388.85 5.24
10 238-240 76 Co1H14FN;O 343.36 4.24
11 228-230 68 C2H13CIFN,O 394.81 5.70
12 238-239 60 Ca4H1sFN,O 370.43 5.94
13 231-232 65 &H14CIFN;O 376.82 5.39
14 234-235 62 Co1H1sN:0; 341.37 3.60
15 242-243 64 C2H14CIFN,0O, 392.82 5.05
16 222-223 70 CosH16N204 384.39 3.81
17 228-230 65 &H1sN,O, 354.41 4.52
18 235-237 70 CooH17N30; 355.40 4.13
19 225-227 72 Cao3H16CIFN,O, 406.84 5.59
20 224-225 75 CosH1sN4O5 398.42 2.84
21 232-233 68 &H19N30, 369.42 3.87
22 180-182 76 CooH16N0 324.38 4.55

Molecular properties (log P values) of 5-substitlbmidazolones is calculated by http://www.molingfdon.com

1.1.1.4-(3-nitrobenzylidene)-2-phenyl-1-p-tolyl-1H-imitd-5(4H)-one(4): IR (KBr): 1620 (C=N), 1598 (C=C),
1655 (C=0) crit. '"H NMR (300 MHz, CDC)) § 2.28 (s, 3H, Ch), 7.6 (s, 1H, CH), 7.04-8.20 (m, 13H, Ar-H).

1.1.2.4-(3-nitrobenzylidene)-1-(4-chlorophenyl)-2-phefiid-imidazol-5(4H)-ong5): IR (KBr): 1610(C=N), 1594
(C=C), 1655 (C=0) cth *H NMR (300 MHz, CDC}) § 7.6 (s, 1H, CH), 7.2-8.2 (m, 13H, Ar-H).

1.1.3.4-(2-chlorobenzylidene)-1-(2,6-dimethylphenyl)-2pyl-1H-imidazol-5(4H)-on€8): IR (KBr): 1600 (C=N),
1580 (C=C), 1650 (C=0) cm*H NMR (300 MHz, CDC}) 2.2 (s, 6H, -CH), 7.7 (s, 1H, CH), 6.8-7.8 (m, 12H,
Ar-H).
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1.1.4.4-(2-chlorobenzylidene)-1-(4-methoxyphenyl)-2-pidii-imidazol-5(4H)-one(9): IR (KBr): 1610 (C=N),
1596 (C=C), 1645 (C=0) cm*H NMR (300 MHz, CDC}) & 3.8 (s, 3H, -OCHh), 7.8 (s, 1H, CH), 6.8-7.6 (m, 13H,
Ar-H).

1.1.5.4-(4-fluorobenzylidene)-1-(4-chlorophenyl)-2-phefid-imidazol-5(4H)-one(13): IR (KBr): 1620 (C=N),
1595 (C=C), 1650 (C=0) cm*H NMR (300 MHz, CDC}) 5 7.2 (s, 1H, CH), 6.8-7.7 (m, 13H, Ar-H).

1.1.6.2-(4-(4-hydroxybenzylidene)-4,5-dihydro-5-oxo-2pfienidazol-1-yl)benzoic acid16): IR (KBr): 1620
(C=N), 1590 (C=C), 1650 (C=0) ¢cm'H NMR (300 MHz, CDC}) § 5.1 (s, 1H, -OH), 7.1 (s, 1H, CH), 6.7-8.2 (m,
13H, Ar-H), 11.2 (s, 1H, -COOH).

1.1.7.4-(4-hydroxybenzylidene)-2-phenyl-1-p-tolyl-1H-ia#dl-5(4H)-one 17): IR (KBr): 1610 (C=N), 1592
(C=C), 1655 (C=0) cih *H NMR (300 MHz, CDC}) 6 2.4 (s, 3H, -Ch), 5.1 (s, 1H, -OH), 7.2 (s, 1H, CH), 6.7-7.6
(m, 13H, Ar-H).

1.1.8.N-(4-(4-methoxybenzylidene)-4,5-dihydro-5-oxo-2rgfimidazol-1-yl)isonicotin- amide(20): IR (KBr):
3105 (Ar C-H), 1620 (C=N), 1594 (C=C), 1645 (C=@)t 'H NMR (300 MHz, CDC}) 5 3.7 (s, 3H, -OCh), 7.5
(s, 1H, CH), 6.7-7.8 (m, 11H, Ar-H), 8.2 (s, 1HHN 9.0 (d, 2H, Ar-H).

1.1.9.4-(4-methoxybenzylidene)-1-(3-aminophenyl)-2-phé&hifimidazol-5(4H)-ong21): IR (KBr): 3100 (Ar C-
H), 1615 (C=N), 1590 (C=C), 1660 (C=0) ¢mtH NMR (300 MHz, CDC}) & 3.5 (s, 3H, -OCH), 4.0 (s, 2H, -
NH,), 7.4 (s, 1H, CH), 6.6-7.8 (m, 13H, Ar-H).

1.1.10.2,3-Diphenyl-5-[(E)-phenylmethylidene]-3,5-dihyd¢et-imidazole-4-one(22): IR (KBr): 1620 (C=N),
1595 (C=C), 1650 (C=0) cm*HNMR (300 MHz,CDCl;) &: 7.7 (s, 1H, &), 6.90-7.60 (m, 15H, Ar-H).

2.2. Biology

2.2.1.Invitro Xanthine oxidase inhibitory activity:

Bovine milk xanthine oxidase (grade 1, ammoniumfagel suspension, Sigma—Aldrich) activity was asdaye
spectrophotometrically by measuring the uric acidrfation at 293 nm [31] using a Hitachi U-3010 Uiéide
spectrophotometer at 25 °C. The reaction mixturgained 50 mM potassium phosphate buffer (pH 76)uM
xanthine and 0.08 units of xanthine oxidase. Iriubi of xanthine oxidase activity by various inhdss was
measured by following the decrease in the uric faichation at 293 nM at 25 °C. The enzyme was pgiated for

5 min, with test compound, dissolved in DMSO (1%)yvand the reaction was started by the additioraoithine.
Final concentration of DMSO (1% v/v) did not interé with the enzyme activity. The assay of potemgounds
was performed in triplicate and values were exg@ss means of three experiments.

RESULT AND DISCUSSION

1.2. Synthesis of 5-substituted imidazolones

The synthesis pathway leading to the title compsuisdgiven inScheme 1 Condensation of a series of 5-
substituted oxazolonewith various substituted aromatic amines in thespnce of anhydrous pyridine under
microwave irradiation afforded the target 5-subgtitl imidazolonesl¢22) analogs. The purity and structures of all
the synthesized compounds have been elucidateuednasis of their spectral data including IR,NMR and mass
spectra.

1.3. Biological evaluation

In vitro screening of the 5-substituted imidazoln&®) using bovine milk xanthine oxidase (grade 1, amium
sulfate suspension) enzymatic assay was performedscribed in the literature [18]. The molecubesilgting %
inhibition of more than 60% at 50 UM were furthested in triplicate for the xanthine oxidase intubyj activity to
calculate the Igy values. The XO inhibitory data of synthesized agalwas given iifable 2.
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Table 2.1n vitro screening of the synthesized compounds for XO irhitory activity

Compound Percentage inhibition (%) at 50 uM
1 .B%
2 .80
3 .92
4 .56
5 .18
6 33
7 .95
8 .30
9 .88
10 62.
11 5Q.
12 61.
13 78.
14 83.
15 7Q.
16 8.
17 63.
18 6Q.
19 S8.
20 1.
21 85.
22 08.

Table 2 clearly indicated that the 5-substituted imdazekdisplayed percentage inhibition of more than 85%0
UM was further considered for the calculation ofplZalues. Among them compoundslland19 were the most
active ones with percentage inhibition ranging fré®i95%.

Table 3. ICsovalues of the most potent compounds

Compounds XO inhibitory activity (Csg" in uM)

1 28
7 6

9 .32
11 42.
13 28.
15 17
17 28.
19 12

Allopurinol 11.10

#Values are means of the three experiment.
CONCLUSION

In summary, the present investigation describeshggs of 5-substituted imidazolongs22 analogs as potential
xanthine oxidase inhibitors which are characterizgguitable methods such as spectroscopic evaiukite IR and
'H NMR. All spectral data were in accordance with assunedttsires. Among prepared analagsnpound? was
found to be most potent xanthine oxidase inhik(t8g, = 6 WM) in comparison to standard drug allopurifiGk, =
11.10 uM). The promising activity of these compauiatbng with the other data obtained during thdysttan also
be useful for establishing the structure activélationship studies and for the development of meamel potent 5-
substituted imidazolone compounds as xanthine sridzhibitors.

Acknowledgement
The authors extend their heartful thanks to Pufjabhnical University, Kapurthala, Punjab, India f@luable
suggestions and moral support.

REFERENCES

[1] AL Stockert; SS Shinde; RF Anderson; R Hille Am. Chem. Sq002 124, 14554,

151
www.scholarsresearchlibrary.com



Bhawna Chopraet al Der Pharma Chemica, 2015, 7 (9):145-152

[2] F Borges; E Fernandes; F Rolei@urr. Med. Chem2002 9, 195.

[3] R Hille. Eur. J. Inorg. Chem2006 1913.

[4] P Pacher; A Nivorozhkin; C SzabBharmacol. Rey2006 58, 87.

[5] T lwanaga; D Kobayashi; M Hirayama; T Maedd&amai.Drug. Metabol. Dispos2005 33(12), 1791-1795.
[6] RK Robins; GR Revankar; DE Brien; RH SpringdiNA Albert; K Senga; JP Miller; DGJ Streeted.
Heterocycl. Chem1985 22, 601.

[7] K Oettl; G ReibneggamBiochim. Biophys. Actd 999 1430, 387.

[8] K Okamoto; BT Eger; T Nishino; S Kondo; EF PaiNishino.J. Biol. Chem.2003 278, 1848.

[9] (&) P Cos; L Ying; M Calomme; JP Hu; K Ciman@/ Poel; L Pieters; A Vlietincka; DVJ BerghNat. Prod,
1998 61, 71; (b) DE Van-Hoorn; RJ Xijveidt; PA Van-Legen; Z Hofman; L Rabet; DB De-Bont; K Van-Norren.
Eur. J. Pharmaco].2002 451, 111.

[10] K Okamoto; K Matsumoto; R Hille; BT Eger; ERiP T Nishino.Proc. Natl. Acad. Sci. U.S.,A2004 101,
7931.

[11] L Shen; HF JiBioorg. Med. Chem. Let2009 19, 5990.

[12] K Nepali; K Singh; A Turan; A Agarwal; S Sapida Kumar; UC Banerjee; PK Verma; NK Satti; MK Gapt
OP Suri; KL DharBioorg. Med. Chem2011, 19, 1950-1958.

[13] SA Siddiqui; SR Bhusare; DV Jarikote; RP Pawé Vibhute.Bull. Korean Chem. Sq2001, 22, 1033.

[14] WB Wright; JH Brabanded. Org. Chem.1961, 26, 4051.

[15] V Niedbalia; | BuettcheiChem. Abstr.1981, 94, 15732.

[16] A Lingi; M Alfonso; R Pierluigi; G Afro; Z Ena; DT Nicola; M WalterJ. Med. Chem1969 12, 12.

[17] EF Godefroi; JT Platjel. Med. Chem1972 15, 336.

[18] SA El — Feky; ZK Abdel-SamiPharmazie.1995 50(5), 341-343.

[19] M El-Araby; A Omar; HH Hassanein; AGH El-HelyA Abdel-RahmanMolecules2012 17, 12262-12275.
[20] WB Wright; HS Brabander; RA Hardy; AC Ostergel. Med. Chem1966 9, 852.

[21] M Verma; AK Charturvedi; A Chaudhary; SS Parnda Pharm. Scj.1974 463, 1740.

[22] P Upadhyay; A Pandya; H Parelihlndian Chem. Socl1991, 68, 296.

[23] MA Mesaik; KM Khan; S Rahat; Zia-Ullah; MI Clidhary; S Murad; NR Abdullah; Z Ismail; Atta-ur-
Rahman; A Ahmad; RA Siddiqguiett. Drug Desig. Discoy2005 2, 490.

[24] E Lunt; CG Newton; C Smith; GP Stevens; MF8tes; CG Straw; RJ Walsh; PJ Warren; C Fizames; F
Lavelle.J. Med. Chem 1987 30(2), 357- 66.

[25] RA Johnson; SM Huong; ES Huarfnti viral research1999 41(3), 101-111.

[26] DW Robertson; EE Beedle; JH Krushinski; GD IBck; H Willson; JS Wyssvl; JS Haye3, Med. Chem.
1985 28(6),717-27.

[27] PW Erhardt; AA Hagdon; D Davey; CA Pease; CVén€palli Griffin, RP Gomez; JR Wiggins; WR
Ingebretsen; D Pang. Med. Chem1989 32(6), 1173-1176.

[28] KM Khan; UR Mughala; S Khana; S Khana; S Penle MI Choudharya_ett. Drug Desig. Discoy2009 6,
69-77.

[29] S Lokhandwala; NM Parekber Pharma Chemica2014 6(6):139-142.

[30] AK Dhingra; R Dass; SK MittalChin. Chem. Lett(Communicated)

[31] (a) J Escribano; F Gracia-CanovBsochem. J1988 254, 829; (b) Y Takano; K Hase-Aoki; H Horiuchi;
Zhao; Y Kasahara; S Kondo; MA Beckeife Sci 2005 76, 1835.

152
www.scholarsresearchlibrary.com



