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ABSTRACT

Synthesis of pyrimido[1,2-a]lbenzimidazole derivagivda-j) is based on the Biginelli like cyclocondensatimn
aromatic aldehydes and acetoacetamide derivativiés amino benzimidazole containing a guanidiregfent.

An efficient synthesis of novel pyrimido[1,2-a]bemidazoles was achieved from The cyclocondensatimre
achieved by heating of the starting materials imelihylformamide (DMF) under reflux conditions. $sized
compounds were characterized by analytical and tsak@R, 'H NMR, mass spectral and elemental analyses) data
and have been screened for their antimicrobialhaigti
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INTRODUCTION

Pyrimidines occupy a distinct and unique place im bfe. This heterocyclic moiety has great biokwali and
medicinal significance. A large array of pyrimidingrugs possesses a variety of medicinal properties.
Polysubstituted pyrimido [1,2-a]benzimidazoles passa wide spectrum of biological activities andyttare
structurally related to natural purine bases. Rjaal activity of fused heteroaromatic systems @ften of much
greater interest than the constituent monocyclimmmunds. Antimicrobial [1-4], antimalarial [5], #oliferative

[6], protein kinase inhibitory [7], T cell activai [8], angioprotein receptors and/or vascular émel@l growth
factor receptor-2 (VEGFR-2) inhibitory [9], hypotiwe; spasmolytic; and antiaggregant [10], anesthgt1] and
diuretic [12], antilnflammatory [13, 14], etc. agties have been reported for certain pyrimido[d]Benzimidazole
derivatives.

Pyrimido[1,2-a]benzimidazol-2-ones are generallgtbgsized by the reaction of propiolic esters [1%, anda,B-
unsaturated esters [17, 19] with 2-aminobenzimitazRecently, many one pot synthetic approachesegrerted
for the synthesis of various substituted pyrimig@falbenzimidazoles[20-22]. Despite the variety noéthods
available for the synthesis of pyrimidobenzimidasplmulti-component synthesis involving use of eae¢tamides
is not reported in the literature.

One of the synthetic pathways to pyrimido [1,2-altimidazoles is based on the Biginelli like cyclndensation of
aromatic aldehydes and acetoacetic acid derivatitgs2-amino benzimidazole containing a guanidirsgment.
There are literary data about the synthesis of npiga [1,2-a]benzimidazoles by treatment of 2-amino
benzimidazole with aldehydes and ethyl acetoacetateyclic -diketones. The cyclocondensations were achieved
by heating of the starting materials in ethanohvaatalytic amounts of hydrochloric acid underugftonditions or
using dimethylformamide (DMF) as solvent. The usaaetoacetamides in these or similar reactionsnishdeen
described.
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In continuation to our work on bioactive heteroeglve report herein for the first time a rapidadint, clean and
environmentally benign exclusive An efficient syesgis ofnovel pyrimido[1,2-a]benzimidazole derivativetaf))
(Scheme-a) An improved method for the synthesis of some mswmido[1,2-a]benzimidazolefom aromatic
aldehydes, acetoacetamide and 2-amino benzimidazibiesignificant enhancement in reaction ratesysteaction
time (30 min h.), good to excellent yields (59-80&t)d ambient temperature. The biological evaluaterealed
that the newly synthesized compoundéa-{) and exhibited good antimicrobial activity and mader
antimycobacterial activity.
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MATERIALS AND METHODS

Experimental

Melting points were determined in open capillarpes and are uncorrected. Formation of the compowads
routinely checked by TLC on silica gel-G platesOds mm thickness and spots were located by iodRepectra
were recorded Shimadzu FT-IR-8400 instrument upimigssium bromide (KBr) pellet method. Mass spestee
recorded on Shimadzu GC-MS-QP-2010 model usingtlingection probe techniqudd NMR was determined in
DMSO-d; solution on a bruker Ac 400 MHz spectrometer. Eatal analysis of the all the synthesized compounds
was carried out on elemental vario EL 11l carlo&dd08 model and the results are in agreementsthdthtructures
assigned.

General procedure for the synthesis of N-(3,4-dicbfophenyl)-2-methyl-4-(substitutedphenyl)-1,4-
dihydropyrimido[1,2-a]benzimidazole-3-carboxamide(4-j)

Synthesis of N-(3,4-dichlorophenyl)-3-oxobutanam{tiewas achieved using previously published meth@]. [2
mixture of the 2-amino benzimidazol8) ((0.01mol), N-(3,4-dichlorophenyl)-3-oxobutanami@@ (0.01mol) and
appropriate aromatic aldehydeXafj) (0.01mol) was refluxed in 4 ml of DMF for 30 miasing iodine as catalyst.
After cooling, methanol (~12 ml) was added. Thectiea mixture was allowed to stand overnight arehtfiltered
to give the solid pyrimido[1,2-a]benzimidazoles gwots @a-j), which were crystallized from ethanol.

N-(3,4-dichlorophenyl)-2-methyl-4-(4-methoxypheny}1,4-dihydro-pyrimido [1,2-a]benzimidazole-3-
carboxamide (4a)

'H-NMR (400 MHz, DMSO-g, & / ppm): 2.32 (3H, s, -CH}, 3.71 (3H, s, -OCH), 6.59 (1H, s, -CH), 6.75-6.77 (2H,
dd, aromatic), 6.92-6.97 (2H, m, aromati&.03-7.24 (2H, m, aromatic), 7.22-7.24 (2H, dymatic), 7.39-7.45
(2H, m, aromatic), 7.81-7.83 (1H, dd, aromaticE9(1H, s, -NH), 10.20 (1H, s, -NH-CO); MS: m/z 4V9).
Yield: 70%; mp 202 °C;; Anal. Calcd. fon£,.CILN,O,: C, 62.64; H, 4.21; N, 11.69; Found: C, 62.584H4; N,
11.59%; IR (crif): 3227 (N-H stretching of secondary amine), 3089 stretching of aromatic ring), 2975 (C-H
asymmetrical stretching of GHyroup), 2883 (C-H asymmetrical stretching of&jfoup), 1651 (C=0 stretching of
amide), 1631 (N-H deformation of pyrimidine rind622, 1564 and 1519 (C=C stretching of aromatig)rin 456
(C-H asymmetrical deformation of Glgroup), 1392 (C-H symmetrical deformation of iloup), 1298 and 1247
(C-N stretching), 1078 (C-H in plane deformation asbmatic ring), 825 (C-H out of plane bending o#-1
disubstituion) 738 and 680 (C-CI stretching);.
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N-(3,4-dichlorophenyl)-2-methyl-4-(4-fluorophenyl)4,4-dihydro-pyrimido [1,2-a]benzimidazole-3-
carboxamide (4b)

'H-NMR (400 MHz, DMSO-4,  / ppm): 1.36 (3H, s, -C}), 6.60 (1H, s, -Ck), 6.88-7.00 (4H, m, aromatic), 7.03-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromatjc J= 8.92), 7.27-7.32 (2H, m, aromatic), 7.36-7.38 ,(tH
aromatic, ¥ 7.92 Hz), 7.40-7.44 (1H, m, aromatic), 7.79-7(8H, dd, aromatic), 9.77 (1H, s, -NH), 9.97 (1H; s,
NH-CO); MS: m/z 467 (). Yield: 68%; mp 221 °C; Anal. Calcd. fop;,Cl,FN,O: C, 61.68; H, 3.67; N, 11.99;
Found: C, 61.53; H, 3.49; N, 11.77%; IR (§m3273 (N-H stretching of secondary amine), 3067H stretching
of aromatic ring), 2970 (C-H asymmetrical stretchiof CH; group), 2895 (C-H asymmetrical stretching of £CH
group), 1637 (C=0O stretching of amide), 1688 (N-Efodmation of pyrimidine ring), 1508 and 1467 (C=C
stretching of aromatic ring), 1410 (C-H asymmetridgformation of CH group), 1357 (C-H symmetrical
deformation of CH group), 1294 and 1228 (C-N stretching), 1087 (ihplane deformation of aromatic ring),
1012 (C-Cl stretching), 819 (C-H out of plane bewgdof 1,4-disubstituion.

N-(3,4-dichlorophenyl) -2-methyl-4-(4-methylpheny)-1,4-dihydropyrimido- [1,2-a] benzimidazole-3-
carboxamide (4c)

'H-NMR (400 MHz, DMSO-g, 5 / ppm): 1.8 (3H, s, -CH, 2.59 (3H, s, -CH), 6.60 (1H, s,-CH), 6.91-6.95 (2H, m,
aromatic)), 7.05-7.12 (2H, m, aromatic)), 7.19-7(8Y 4H,aromatic), 7.39-7.44 (2H, m, aromatic),9¢7781 (1H,
dd, aromatic), 9.87 (1H, s, -NH), 9.89 (1H, s, -lI®); MS: m/z 463(N)). Yield: 61%; mp 212 °C; Anal. Calcd.
for ChsHoClLN,O: C, 64.80; H, 4.35N, 12.09; Found: C, 64.62; HL24 N, 11.89 %; IR (cif): 3288 (N-H
stretching of secondary amine), 3055 (C-H stretgliharomatic ring), 2978 (C-H asymmetrical stratghof CH;
group), 2824 (C-H asymmetrical stretching of {4foup), 1651 (C=0 stretching of amide), 1624 (Ni¢dormation
of pyrimidine ring), 1562 and 1510 (C=C stretchofgaromatic ring), 1458 (C-H asymmetrical deforroatof CH
group), 1280 (C-H symmetrical deformation of {gtoup), 1228 (C-N stretching), 1076 (C-H in plateformation
of aromatic ring), 833 (C-H out of plane bendindlof-disubstituion), 738 (C-Cl stretching).

N-(3,4-dichlorophenyl)-2-methyl-4-(4-chlorophenyl)i,4-dihydropyrimido [1,2-a]benzimidazole-3-

carboxamide (4d)

'H-NMR (400 MHz, DMSO-g, & / ppm): 1.36 (3H, s,-C}), 6.60 (3H, s,-Ch), 6.88-7.00 (4H, m, aromatic), 7.03-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromafic27-7.32 (2H, m, aromatic), 7.36-7.38 (1H, aynaatic), 7.40-
7.44 (1H, m, aromatic), 7.79-7.82 (1H, dd, aroma®c77 (1H, s, -NH), 9.97 (1H, s, -NHCO). MS: n#&3(M").
Yield: 72%; mp 251 °C; Anal. Calcd. forf;,CIzN,O: C, 59.58; H, 3.54; N, 11.58; Found: C, 59.393H2; N,
11.41%%; IR (cil): 3273 (N-H stretching of secondary amine), 3057H(stretching of aromatic ring), 2970 (C-H
asymmetrical stretching of GHjroup), 2895 (C-H asymmetrical stretching of &ffoup), 1637 (C=0 stretching of
amide), 1688 (N-H deformation of pyrimidine rind08 and 1467 (C=C stretching of aromatic ring1a4C-H
asymmetrical deformation of GHjroup), 1357 (C-H symmetrical deformation of {Ojtoup), 1294 and 1228 (C-N
stretching), 1087 (C-H in plane deformation of aatimring), 845 (C-H out of plane bending of 1,4wdstituion),
745 and 680 (C-Cl stretching).

N-(3,4-dichlorophenyl) -2-methyl-4-(3-bromophenyh1,4-dihydropyrimido [1,2-a]benzimidazole-3-
carboxamide (4e)

'H-NMR (400 MHz, DMSO-g, 5 / ppm): 1.80 (3H, s, -C§), 6.60 (1H, s, -CH), 6.88-7.00 (4H, m, aromatit))3-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromafic27-7.32 (2H, m, aromatic), 7.36-7.38 (1H, aynaatic), 7.40-
7.44 (1H, m, aromatic), 7.79-7.82 (1H, dd, aromatc69 (1H, s, -NH), 9.85(1H, s, -NHCO); MS: m/28(M").
Yield: 64%; mp 218 °C; Anal. Calcd. forngEl:BrCIb,N,O: C, 54.57; H, 3.24; 13.42; N, 10.61; Found: CAB4H,
3.07; 13.21; N, 10.39%; IR (cht 3273 (N-H stretching of secondary amine), 3067H stretching of aromatic
ring), 2970 (C-H asymmetrical stretching of £gtoup), 2895 (C-H asymmetrical stretching of Qidoup), 1637
(C=0 stretching of amide), 1688 (N-H deformatiompgfimidine ring), 1508 and 1467 (C=C stretchingaodmatic
ring), 1410 (C-H asymmetrical deformation of £group), 1357 (C-H symmetrical deformation of £gtoup),
1294 and 1228 (C-N stretching), 1087 (C-H in pldeéormation of aromatic ring), 780 (C-H out of ptalpending
of 1,3-disubstituion), 750 (C-ClI stretching) , 61D Br stretching).

N-(3,4-dichlorophenyl) -2-methyl-4-(3-chloropheny)-1,4-dihydropyrimido [1,2-a]benzimidazole-3-
carboxamide (4f)

'H NMR (400 MHz, DMSO-g, & / ppm): 1.86 (3H, s, -C)l, 6.60 (1H, s, -CH), 6.88-7.00 (4H, m, aromatit))3-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromaticp7-7.32 (2H, m, aromatic), 7.36-7.38 (1H, dynaatic, J=
7.94 Hz), 7.40-7.44 (1H, m, aromatic), 7.79-7.88,(dld, aromatic), 9.77 (1H, s, -NH), 9.89 (1H,NHCO); MS:
m/z 483(M). Yield: 72%; mp 211°C; Anal. Calcd. forEl;,ClsN,O: C, 63.04; H, 4.27; N, 11.31; Found: C, 63.00;
H, 4.13; N, 11.24% IR (cf): 3273 (N-H stretching of secondary amine), 3067H stretching of aromatic ring),
2970 (C-H asymmetrical stretching of €hgroup), 2895 (C-H asymmetrical stretching of Qioup), 1637 (C=0
stretching of amide), 1688 (N-H deformation of pyidine ring), 1508 and 1467 (C=C stretching of amtimring),
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1410 (C-H asymmetrical deformation of €group), 1357 (C-H symmetrical deformation of {itoup), 1294 and
1228 (C-N stretching), 1087 (C-H in plane deformatof aromatic ring), 790 (C-H out of plane bendofgl,3-
disubstituion), 755 and 680 (C-ClI stretching).

N-(3,4-dichlorophenyl) -2-methyl-4-(4-nitrophenyl),4-dihydropyrimido [1,2-a]benzimidazole-3-

carboxamide (49)

'H NMR (400 MHz, DMSO-g, & / ppm): 1.36 (3H, s, -C)l, 6.60 (1H, s, -CH), 6.88-7.00 (4H, m, aromatit))3-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromatitp7-7.32 (2H, m, aromatic), 7.36-7.38 (1H, dynaatic, J=
7.92 Hz), 7.40-7.44 (1H, m, aromatic), 7.79-7.8R,(dld, aromatic), 9.77 (1H, s, -NH), 9.97 (1H,NMHCO); MS:
m/z 493(M). Yield: 71%; mp 242 °C;; Anal. Calcd. for,f8,,Cl,NsOs: C, 58.31; H, 3.47; N, 14.17; Found: C,
58.20; H, 3.28; N, 14.01% IR (¢th 3273 (N-H stretching of secondary amine), 3067H( stretching of aromatic
ring), 2970 (C-H asymmetrical stretching of £gtoup), 2895 (C-H asymmetrical stretching of Qidoup), 1637
(C=0 stretching of amide), 1688 (N-H deformatiompgfimidine ring), 1508 and 1467 (C=C stretchingaodmatic
ring), , 1357 (C-H symmetrical deformation of €igroup), 1340 (N-O of N@group), 1294 and 1228 (C-N
stretching), 1087 (C-H in plane deformation of aatimring), 805 (C-H out of plane bending of 1,4wdstituion),
745 (C-ClI stretching).

N-(3,4-dichlorophenyl) -2-methyl-4-(3-nitrophenyl),4-dihydropyrimido [1,2-a]benzimidazole-3-

carboxamide (4h)

'H NMR (400 MHz, DMSO-¢, & / ppm): 1.36 (3H, s, -C¥), 6.60 (1H, s, -CH), 6.88-7.00 (4H, m, aromatit))3-
7.08 (, 1H, m , aromatic), 7.10-7.12 (1H, d, arao)a¥.27-7.32 (2H, m, aromatj¢ 7.36-7.38 (1H, d, aromatic=]
8.0 Hz), 7.40-7.44 (1H, m, aromatic), 7.79-7.82 (id, aromatic), 9.77 (1H, s, -NH), 9.97 (1H, sH®OD); MS:
m/z 493(M). Yield: 72%; mp 207 °C; Anal. Calcd. for./8,,Cl,NsOs: C, 58.31; H, 3.47; N, 14.17; Found: C,
58.12; H, 3.20; N, 14.01%:; IR (¢t 3273 (N-H stretching of secondary amine), 3067 stretching of aromatic
ring), 2970 (C-H asymmetrical stretching of £gtoup), 2895 (C-H asymmetrical stretching of Qidoup), 1637
(C=0 stretching of amide), 1688 (N-H deformatiompgfimidine ring), 1508 and 1467 (C=C stretchingaodmatic
ring), 1410 (C-H asymmetrical deformation of £group), 1357 (C-H symmetrical deformation of £gtoup),
1360 (N-O of NQ group), 1294 and 1228 (C-N stretching), 1087 (@+iglane deformation of aromatic ring), 775
(C-H out of plane bending of 1,3-disubstituion)31&-CI stretching).

N-(3,4-dichlorophenyl) -2-methyl-4-(2-nitrophenyl),4-dihydropyrimido [1,2-a]benzimidazole-3-

carboxamide (4i)

'H NMR (400 MHz, DMSO-¢, & / ppm): 1.36 (3H, s, -C#§), 6.60 (1H, s, -CH), 6.88-7.00 (4H, m, aromatit))3-
7.08 (1H, m, aromatic), 7.10-7.12 (1H, d, aromaticR7-7.32 (2H, m, aromatic), 7.36-7.38 (1H, dynaatic, J=
7.92 Hz), 7.40-7.44 (1H, m, aromatic), 7.79-7.88,(dld, aromatic), 9.77 (1H, s, -NH), 9.97 (1H,NHCO); MS:
m/z 493(M). Yield: 72%;mp 227 °C; Anal. Calcd. for,f,,Cl,NsOs: C, 58.31; H, 3.47; N, 14.17; Found: C,
58.07; H, 3.39; N, 14.02 %; IR (¢ 3273 (N-H stretching of secondary amine), 3057H stretching of aromatic
ring), 2970 (C-H asymmetrical stretching of £gtoup), 2895 (C-H asymmetrical stretching of Qidoup), 1637
(C=0 stretching of amide), 1688 (N-H deformatiompgfimidine ring), 1508 and 1467 (C=C stretchingaodmatic
ring), 1410 (C-H asymmetrical deformation of £group), 1357 (C-H symmetrical deformation of £gtoup),
1330 (N-O of NQ group), 1294 and 1228 (C-N stretching), 1087 (€idlane deformation of aromatic ring), 1012
(C-Cl stretching), 740 (C-H out of plane bendindL¢#-disubstituion), 765 (C-Cl stretching).

N-(3,4dichlorophenyl) -2-methyl-4-(4-hydroxyphenyl1,4-dihydropyrimido [1,2-a]benzimidazole-3-
carboxamide (4j)

'H NMR (400 MHz, DMSO-¢, 5 / ppm): 1.36 (3H, s, -C¥), 5.40 (1H, s, -OH), 6.60 (1H, s, -CH), 6.88-7(@6!,
m, aromatic), 7.03-7.08 (1H, m, aromatic), 7.1027(1H,d, aromatic 3 8.92), 7.27-7.32 (2H, m, aromatic), 7.36-
7.38 (1H,d, aromatic, 4 7.92 Hz), 7.40-7.44 (1H,m, aromatic), 7.79-7.8R1,(dd, aromatic), 9.77 (1H, s, -NH),
9.97 (1H, s, -NHCO); MS: m/z 465(W Yield: 66%;mp 210 °C; Anal. Calcd. fopfl;4Cl,N,O: C, 61.95; H, 3.90;
N, 12.04; Found: C, 61.71; H, 3.78; N, 11.91%; ¢Ri): 3315 (C-O stretching of phenol), 3273 (N-H sthing of
secondary amine), 3057 (C-H stretching of arontatig), 2970 (C-H asymmetrical stretching of £gtoup), 2895
(C-H asymmetrical stretching of GHgroup), 1637 (C=O stretching of amide), 1688 (Nddformation of
pyrimidine ring), 1508 and 1467 (C=C stretchingaodmatic ring), 1410 (C-H asymmetrical deformatafnCHs
group), 1357 (C-H symmetrical deformation of £gtoup), 1294 and 1228 (C-N stretching), 1087 (GiHblane
deformation of aromatic ring), 1012 (C-Cl streta)in819 (C-H out of plane bending of 1,4-disubgtitt), 725 (C-
Cl stretching).

Antimicrobial evaluation
All the isolated compound (4a-j) was tested foratgibacterial and antifungal activity (MIC) in rat by broth
dilution method with [24-26] two Gram-positive bexda Staphylococcus aureus MTCC 96, Streptococcus
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pyogenes MTCC 443, two Gram-negative bacteria Egtha coli MTCC 442, Pseudomonas aeruginosa MTCC
441 and three fungal strains Candida albicans MTZ2C, Aspergillus niger MTCC 282, Aspergillus clavat
MTCC 1323 taking ampicillin, chloramphenicol, cifioxacin, norfloxacin, nystatin, and greseofulvie standard
drugs. In primary screening 100@ mL™", 500 ug mL™* and 250ug mL* concentrations of the synthesized drugs
were taken. The active synthesized drugs foundig grimary screening were further tested in a sécset of
dilution against all microorganisms. The drugs fbactive in primary screening were similarly dilditeo obtain
200 pg mL?%, 100pug mL?, 50 ug mL?, 25pug mL?, 12.5ug mL?, and 6.25Qug mL* concentrations. The highest
dilution showing at least 99 % inhibition zoneaken as MIC. The result of this is much affectedhgysize of the
inoculums. The test mixture should contaiff d@anism/mL.

Table-I:- In vitro Antimicrobial Screening Results for 4a-j

Code Minimal inhibition concentration (ug mL™)
Gram-positive  Gram-negative  Fungal species
S.a. S.p. E.c. P.a. C.a. An A.c.

4a 1000 500 1000 500 250 500 500
4b 250 500 250 500 250 250 500
4c 500 500 1000 1000 500 1000 500
4d 150 250 150 500 500 1000 500
4e 1000 150 500 500 500 1000 250
4f 1000 250 150 150 500 500 1000
49 250 500 100 250 500 >1000 1000
4h 1000 500 250 200 500 250 1000
4i 200 500 250 200 500 500 1000
4j 250 1000 200 500 1000 1000 500
Gentamycin 0.25 0.5 0.05 1 - - -
Ampicillin 250 100 100 100 - - -
Chloramphenicol 50 50 50 50 - - -
Iprofloxacin 50 50 25 25 - -
Norfloxacin 10 10 10 10 - - -
Nystatin - - - 100 100 100

Greseofulvin - - - - 500 100 100

RESULTS AND DISCUSSION

Novel series of Pyrimido[1,2-a]benzimidazoles{) was synthesized by the Biginelli like cyclocondation of
aromatic aldehyde24-j) and of N-(3,4-dichloro)-4-methyl-3- oxobutanamidg with 2-amino benzimidazole3)
containing a guanidine fragment. For 1,4-dihydrampyiao[1,2-albenzimidazoles4@-j), confirmatory bands for
secondary amine and amidic carbonyl groups werergbd at 3414-3282 chnand 1690-1600 crhrespectively.
Another characteristic C=N stretching band of irainla ring was observed at 1626-1500"ctH NMR spectra
showed a singlet for the methine proton of pyriméiing at 6.00-6.98 ppm, and singlets for amino and amide
group protons at 7.50-9.90 and 9.45-1%5ipm, respectively. The aromatic ring protons andlde were found to

be in accordance with substitution pattern on pheimg. Further, mass spectrum shows Kccording to the
structures, which suggested formation of desiredipets 4a-j). The newly synthesized compounds were subjected
to antimicrobial activity. The results obtained depicted in table I.

CONCLUSION

In connection with our ongoing work on multi-comeon domino synthesis and in view of our interestha
efficient and rapid one-pot three-component pregareof pyrimido[1,2-a]benzimidazolgga-j) derivatives. We
have demonstrated a simple route for the syntloédise present methodology offers very attracte@tdres such as
short reaction time, mild reaction condition, gdodexcellent product yields, minimum environmereéiects and
commercially viable. This protocol is general andvides pyrimido[1,2-a]benzimidazoles in good tccalient
yields depending on the reactivity of arylaldetsid&@he newly synthesized compoundiz-j exhibited good
antimycobacterial and antibacterial activities.
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