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ABSTRACT

A series of six novel Imidazole derivatives, wigtiunal nucleobases by mono, di and tri substitutior2, 4, 5-
Tribromo Imidazole at the 2, 4 — and 5 — positioaswsynthesized. Target molecules were synthesiged b
stoichiometric addition of various nucleophiles2@,5 — Tribromo Imidazole in the presence of fiédase. The
newly synthesized Imidazole derivatives have bearacterized by IR*H NMR, *3C NMR (1D, 2DNMR), mass
spectral and elemental analysis. All the synthesmempounds were screened for in vitro and microaéivity
against a panel of selected bacterial and fungelias using streptomycin and Amphotericin B as déads.

Keywords: 2,4,5-Tribromo Imidazole, Nucleobases, Antimidedlacitivity.

INTRODUCTION

The chemistry of nitrogen heterocyclic compoundseeilly Imidazole has attracted more attentiorirgdurecent
years due to their wide range of biological andrptaological activities. Imidazole is a well knownmmon
heterocyclic compound which is present in many restproducts and medicinal drugs. Imidazole ringtem is
present in histidine, as an important biologicalding blocks and related hormone histamine. Mdmygs include
ketoconazole, miconazole, clotimazole. Imidazoleréported to possess varied activities like antiabil[1],
analgesic[2], CNS depressants[3], antitubercularfditicancer[5], anthelmistic[6],etc. 2,4,5-Tribronimidazole
has been found in nature[7] and is an effective fedardant agent[8]. Halogenated Imidazoles exhibecticidal
[9], parasiticidal[10], acaricidal[11] and herbieifll2]acitivity. Based on the above observatioms,have planned
to synthesized a novel series of nucleobase damsatderived from 2,4,5 — Tribromo Imidazole folleavby their
In-Vitro antibacterial, antifungal activities[13]There is no report in the literature regarding gymthesis of
Imidazole derivatives with thymine and uracil. As @&ception, various Imidazole based nucleobases we
synthesized and characterized by FT-IR, 1IDNMR, 2BIRN(*H, 9, mass (HRMS), CHN analysis and the
antimicrobial activities were screened.

MATERIALS AND METHODS

Characterization Techniques

Melting point (mps) were determined by open capillmethod and are uncorrected. IR spectra wererdedoby
Jasco FTS 3000 HX(KBr pellets). 1IHNMR spectra wexeorded on Bruker ADVANCE Ill NMR spectrometer
(500 MHZ) using TMS as internal standard (Chematdfts in ppm).*CNMR spectra were recorded on the same
instrument at 125.76 MHZ and are referenced udiegcentral line of the solvent signal (DMSO —d6teept S
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=39.5 ppm). Mass spectra were recorded with JOEMATE Il instrument. Elemental anaylsis (C,H and wgre
performed with a Perkin Elmer 2400 series || CHNaMazer.
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Table 1
Product Elemental Analysis (% Molecular
code Yield (%) Reaction Time (h) Calculated Found Weiaht Molecular Formula
C_H N C_H N 9
la 85 5 276 173 16.01 2771 171 16.13 349.97 .9349
1b 79 12 36.60 3.07 21.34 36.67 3.07 2145 395.17 95.13
1c 85 16 49.09 3.66 2545 49.08 3.70 2555 440.37 40.32
2a 74 7 2503 120 16.68 2509 125 16.80 335.94 5.933
2b 71 16 3599 192 2289 3401 201 2301 367.12 67.12
2c 61 21 4523 253 28.13 4524 250 28.21 398.29 98.23

General procedure for synthesis of compounds la-2a

1- (4,5-dibromo-1H-imidazol-2-yl)-5-methylpyrimidine-2,4 (1H,3H) - diong1a)

2,4,5-tribromoimidazole was dissolved (0.304 g,nfriol) in Methanol(25 ml) at room temperature,GO; (1
mmol) and thymine (0.126 g,0.1 mmol)/uracil (0.14,2.1mmol) [thymine/uracil dissolved in water (2% rat 50
C] were placed into a 250 ml two neck round botftask which was fitted with condenser and thermanethe
reaction mixer was refluxed at 38 for 4 h later it was cooled at room temperatiitee progress of the reaction
was monitored by TLC [Methanol / DCM, 1:9]. The cgan mixture was kept overnight at room tempematdihe
content was then poured over crushed ice anddli@ obtained was filtered, dried and crystallizeith ethanol.
Physical data of compounds (1a-1c&2a-2c) are pteddnTable-1. . White solid, Yield (85%); mp 24G (dec);
IR (KBr) 3355(NH Str) 3064(-CH Str), 2922, 1734((-C=0), 1443893, 1244, 1027 (C-Br), 939,837¢mH NMR
(500 MHz, DMSO0d6) &: 11.01(s, 1H) 10.596 (s,1H), 7.256 (g, 1H),1.783¥);*C NMR (125.76 MHz, DMSO-
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d6) 8:165.3 (-C=0), 151.9, 150.3, 140.2,138.3,138.181(C4&C5,-C-Br), 108.1,12.2 (-C§ HRMS (m/z):
349.711; Anal. calcd foEgHgBr,N,O,: C,27.6; H, 1.73; N,16.0found: C,27.71; H,1.71; N, 16.13

1- (4,5-dibromo - 1H-imidazol-2-yl) pyrimidine-2,4(1H,3H)-dione.(2a):

White solid, Yield (74%); mp 34€ (dec); IR (KBr) 3273 (-NH Str), 3167,3062 (-CHr)S2731, 1733 (-C=0),
,1445,1393, 1244,1199, 1028 (C-Br), 934,841(C-NyertH NMR (500 MHz, DMSOd6) §: 11.00 (s, 1H) 10.8 (s,
2H), 7.39 (d,1H), 5.46 (d,1H)}*C NMR (125.76 MHz, DMSQ#6) 6:163.5(-C=0), 149.8,146.0,137.67,116.15
(C4&C5,-C-Br), 107.63.;HRMS(m/z): 335.98; Anal. cdlfor: GH,Br,N,0,: C,25.03; H,1.20; N,16.6&0ound:
C,25.09; H,1.25; N, 16.80

General procedure for synthesis of compounds 1b-2b

1,1'-(5-bromo-1H-imidazole-2,4-diyl) bis(5-methylpyimidine -2,4 (1H,3H) - dione) (1b):
2,4,5-tribromoimidazole was dissolved (0.304 g, Buhol) in Methanol (25 ml) at room temperatureCKs; (1
mmol) and thymine (0.252g, 0.2 mmol)/uracil(0.220@® mmol) [thymine/uracil dissolved in water (&8) at 50
C] were placed into a 250 ml two neck round botftask which was fitted with condenser and thermanethe
reaction mixer was refluxed at B& for 12-16 h later it was cooled at room tempe®t The progress of the
reaction was monitored by TLC [Methanol / DCM, 1:9Jhe reaction mixture was kept overnight at room
temperature. The content was then poured owsshed ice and the solid obtained was filtered,ddaed
crystallized with ethanol White solid, Yield (79%hp 28£C (dec); IR (KBr) 3356 (-NH Str)3087 (-CH Str),
2928, 1733(-C=0), 1443394, 1251, 1028 (C-Br), 939,837¢mH NMR (500 MHz, DMSOd6) &: 11.03 (s, 1H)
10.61(s, 2H), 7.26 (9,2H),1.73 (d,6HYC NMR (125.76MHz, DMSQ#6) §:165.4 (-C=0), 151.9, 150.3, 138.3,
138.1, 127.9, 117.8(C5,-C-Br),108.1,93.01,12.2GCHIRMS (m/z): 395.029; Anal.calcd fo€;3H;,BrNgO;:
C,36.60; H,3.07; N,21.34ound: C,36.67; H,3.07; N, 21.45.

1,1'-(5-bromo-1H-imidazole-2,4-diyl) dipyrimidine-2,4 (1H,3H) - dione.(2b):

White solid; 71% yield; mp 388 (dec); IR (KBr) 3273 (-NH Str)3189,3062 (-CH Str), 2737, 1735 (-C=0),
,1445, 1393, 1244,1201, 1027 (C-Br), 934,841 (CtNc&'™; '"H NMR (500 MHz, DMSOd6) &: 11.16 (s, 1H)
10.9 (s, 2H), 7.39 (d,2 H), 546 (d,2H!C NMR (125.76 MHz, DMSQ#6)s: 163.5 (-C=0),
153.5,146.0,137.6,126.5,107.6,93.13; HRMS (m/z)6.29; Anal.calcd far Cy;H;BrNgO,:C,35.99; H,1.92;
N,22.89 found: C,34.01 H,2.01; N, 23.01

General procedure for synthesis of compounds 1c-2c:

1,1'1"-(1H-imidazole-2,4,5-triyl)tris(5-methylpyri midine-2,4(1H,3H)-dione)(1c):

2,4,5-tribromoimidazole was dissolved (0.304 ¢, tfimol) in Methanol(25 ml) at room temperatureCR; (1
mmol) and thymine(0.378g,0.3mmol)/uracil(0.336gp0n3ol) [thymine/uracil dissolved in water (25 ml) 5@ C]
were placed into a 250 ml two neck round bottorskflavhich was fitted with condenser and thermometee
reaction mixer was refluxed at B& for 16-21 h later it was cooled at room tempe®t The progress of the
reaction was monitored by TLC [Methanol / DCM, 1:9Jhe reaction mixture was kept overnight at room
temperature. The content was then poured over eduige and the solid obtained was filtered, dried erystallised
with ethanol. White solid, Yield (85%); mp 342 (dec); IR (KBr) 3373 (-NH Str),3062 (-CH Str), 221735 (-
C=0), 1527,1444, 1393, 1244, 1027 (C-Br), 934,841¢m 'H NMR (500 MHz, DMSOd6)
8:11.09(s,1H)10.98(s,3H),7.24(q,3H),1.72(d, SBFGNMR (125.76 MHz,DMSQd6)8:165.3(C=0),151.9, 150.3,
138.3, 138.1, 117.8, 108.1, 93.01,12. (sfHRMS(m/z):440.07; Anal. calcd foC;gH16NgO6:C,49.09; H,3.66;
N,25.45 found: C,49.08; H,3.70; N, 25.55.

1,1'1"-(1H-imidazole-2,4,5-triyl)tripyrimidine-2,4 (1H,3H)-dione.(2c):

White solid; 61% yield;mp 398 (dec); IR (KBr) 3180 (N-H, Str), 3057, 2962, 278735 (-C=0), 1527,1444,
1393, 980, 841(C-N Str)cfn 'H NMR (500 MHz, DMSOd6) §: 11.16(s, 1H) 10.98 (s,3H), 7.393 (d,3H)5.46
(d,3H)® CNM R(125.76MHz, DMSQ46)5:164.9 (-C=0), 154.2,144.2,137. 6,119.47,116.15885HRMS (m/z):
398.85; Anal. calcdforC,sH;oNgOs:C45. 23; H,2.53; N,28.13found: C,45.24 H,2.50; N,28.21.

Antimicrobial studies:

The antimicrobial activity of synthesized compounds-2c) was determined by serial dilution methdtie
compounds were tested at a concentration ofy gl in Dimethyl sulfoxide. The antibacterial adtigs in terms
of minimum inhibitory concentration (MIC) of compids (1a-2c) are depicted in Table-2
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Table — 2 Antibacterial activities of compounds 1a 1c, 2a-2c, for bacterial strains in MIC 1ig/ml)

. . \ Compounds

Bacterial Strains (MIC) Streptomycin] 1a| 1b] 1d 24 21 2¢
K. pneumonia 50 10C | 10C | 10C | 5C 5C 10C

S. Typhic 50 100 100| 100 10Qq 125  5(
S. Aureus 50 - - 100 25 100 25
B.Subtilis 12.5 50 50| 100 109 10 6.25
P. auruginosa 25 - 50 25 50 25 12.%
E.coli 12.5 100| 125 25| 12% 2§ 12/5

And their MIC’s were compared with streptomycin r&tarad drug[14].MIC values in Table-2 revealed that

Note:-no inhibition

compound 2c exhibited two fold increased actividgainstB.substilisat MIC 6.25ug/ml_than the streptomycin

standard. In addition compounds 1b, 1c, 2a extdksteerior activity againg.coli than the reference streptomycin

drug.

ANTIBACTERIAL ACTIVITIES AGAINST STREPTOMYCIN

Zone of inhibitionug/ml

B K nneumariae
B S Typnic

W S. Aureus

B B.Subtilis

B P auruginosa

W E.col

Antifungal activity of compound (1a-1c) and (2a-2e@re also screened and their MIC values are listéichble-
3.Here Amphotericin-B was used as standard drug.cbingpound 2a showed activity agaidshigerat MIC 12.5
ug/ml than the standard Amphotericin —B drug.

Table-3 Antifungal activities of compounds 1la — 1@a-2c, for bacterial strains in MIC (ug/ml)

. \ Compounds

Fungal Strains (MIC) Amphotericin-B| 1a| 1b] 1c[] 24 2 2¢
C.Albicans 25 25 25| 100, 10Q 125 21
C.Albicans-6 25 - 100| 100{ 10(Q 50 50
Rhizopus sp 25 - 100| 200| 10(Q 25 100
A flavus 5C 50 25 50 50 5C -
A.niger 25 100| 25 25 25 104 50
Mucor 25 100| 50 25 25 200 10p

www.scholarsresearchlibrary.com
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ANTIFUNGAL ACTIVITIES AGAINST AMPHOTERICIN-B

250 7

200 1

B C.Albicans
150 1 ® C.Albicans-6
B Rhizopus sp
B A flavus
100 -
H A.niger
= Mucor

50 1

7Zone of inhihitionnna/ml

2c

RESULTS AND DISCUSSION
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Fig.1 HSQC spectrum of 1c

The synthesis of various imidazole derivatives weaeied out as depicted stheme-1The target molecules (1a-
1c,2a-2c) were synthesized by stoichiometric agiditf nucleophiles to 2,4,5-tribromoimidazole ie fhresence of
K,COs; were used as the nucleophiles for the synthesitheotorresponding derivatives. Using Triethylamamel
K,CO; base predominantly N1 substituted pyrimidine[1&}t@e predominant products. In the present invattig,

a heteroaromatic halide like 2,4,5-tribromoimid&zdlas been choosen instead of alkyl halides. Imldas
amphoteric, i.e. it can function as both an acid am a base .Here it is interesting to note theleobases can act as
nucleophiles instead of acting as substrates imatic nucleophilic substitutions. A broad band #3-3273crit is
ascribed to N-H stretching frequency of the amide{-C=0) moiety.A strong band at 1735¢ris due to the
amide carbonyl (C=0) stretching frequencies. Imidezlerivatives show another important band in rbgion
1526¢cmt is ascribed to C=N stretching vibrations. Henae IR data illustrate the formation of the 2,4,5dawole
nucleobase derivatives. thl NMR spectrum of compound 1a-1c & 2a-2c show brsiadlet in the region of 11.01-
11.16ppm and is assigned for free- NH group preise?4,5-tribrmoimidazole.A sharp singlet at 1®51.00 ppm
is assignable to amide —NH protons. On focusing #8BIMR spectral assignments, the signals at 165.4ppiae
to amide carbonyl carbon of pyrimidine based imala compounds la-1c & 2a-2c whereas (C-2) carlh@d in
imidazole resonates at 151.9ppm. The regioseléctvid other structure features of compound 1c \weetyzed by
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1D NMR (*H, *C) and 2D NMR (HSQC,HMBC) spectral techniques:HINMR spectrum, the doublet at 1.72ppm
with nine integral values for methyl group preseintéhree thymine moieties.C-4 proton and C-9 pmotd the
thymine moiety resonates closely at 7.24 and 1.@2pmspectively. Further, this assignment was sabiatad by
HSQC analysigFig.1) .In *3C spectra, peals at 138 and 12.2 ppm were unamisuassigned to C-4 and C-9
carbons respectively. In HSQC spectra, chemicdt sti138 ppm (C-4 carbon of thymine) shows onedban
correlation with signal at 7.24 ppm and hence @dk72 ppm was attributed to C-9 proton signdl2zappm.

CONCLUSION

Six new imidazole derivatives wesgnthesized in reasonably good yields. They wessatierized by IR'H, **C
NMR(1D,2DNMR), HRMASS and elemental analysis. Afiet newly synthesized compounds were tested for
antimicrobial activity by serial dilution method.nfong the screened samples, compound 2c exhibitadoas
active againsB.subsitils compared to the standard drug.
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