Journal of Computational Methods in Molecular Desiag, 2012, 2 (4):149-157

%
EN
=
2
>

o

)
S

Scholars Research

Qs)
Scholars Research Library S
(http://scholarsresearchlibrary.com/archive.html) 2
<
K3

5, .
“oq .le[na?\c'\ﬁ

le N
Scholars Research

Library

ISSN : 2231- 3176
CODEN (USA): JCMMDA

Design, Synthesis and Vasorelaxant activity of 5-NMo Benzimidazole
Derivatives

Radhika H. Datani, Suvarna G. Kini* , Muhammad Mubeen.

Department of Pharmaceutical Chemistry, Manipall€gé¢ of Pharmaceutical Sciences,
Manipal University, Manipal- 576104, Karnataka, lad

ABSTRACT

Docking studies of twenty novel 5-nitro benzimitezavas done with the help of VLife MDS3.5softwasiag
GRIP batch docking method by taking AT-2 receptodeh with bovine rhodopsin crystal structure asasget.
Based on the docking scores of the designedmokeamuiech ranged from -14.39 to -36.16 , the 5-nitro
benzimidazole derivatives were synthesized byxiafju 4-nitro-1,2-phenylenedimaine in dimethoxyathavith
various substituted aromatic aldehydes in the preseof sodium metabisulphite as oxiding agent. Tes
compounds were characterized by TLC, melting paikt, IR,"H NMR and mass spectroscopy.All the compounds
were evaluated for ex-vivovasorelaxant activityrah aorta rings pre-contracted with phenylephert@empounds
BDZ3, BDZ6, BDZ12, BDZ18 and BDZ20 showed goodretesant activity (EG<30 uM).

Keywords: Nitrobenzimidazoles, docking, angiotensin-ll,9deelaxant.

INTRODUCTION

Hypertension is a major riskfactor for endotheligisfunction, metabolic syndrome, diabetes,renafuhgdion,
congestive heart failure, coronary artery diseaskeséroke [1]. These diseases are themost imparéarses of death
in the world. Important classes of antihypertengivegs are diuretics, sympatholytic drugs, vasadlita calcium
channel blockers,angiotensin converting enzymebitdris and angiotensin Il receptor inhibitors[2]ssEntial
hypertension can no longer be considered simply sisite of elevated blood pressure. It is a syndrofmultiple
abnormalities often characterized by cardiac anscwar remodelling [3], lipid abnormalities and e&s in
carbohydrate metabolism associated with insulinstasce/hyperinsulinemia. New antihypertensivergpg is
needed to control hypertension more effectivelyhvéwer side effects and neutral impact on knoamiovascular
risk factors [4]. In an attempt to identify noveitdaypertensive compounds with vasodilator activitie have tried
to design and synthesize novel benzimidazoles aévies as enzimidazoles are very useful intermediates or
subunits in the development of pharmaceuticals aredcompounds of biological interest. Fromliteratoeview
benzimidazole derivatives have found applicatiodiirerse therapeutic areas including antihypentensntiviral,
antiulcer, anticancer, anti-histaminic, antitubdaicuantiallergic, antioxidant, antimicrobial aimdvitro anti-HIV-1
activities [5-14]. 1H-Benzimidazole rings, which exhibit remarkable basiharacteristics due to their nitrogen
content, comprise the active substances for sedeungls. A number of biological activities have begmibuted to
these compounds [15There are many benzimidazole drugs that have alinimportance in market, like
anthelmintic, antihypertensive, anticancer drugs [&#6]. The drugs which are in market as vasoditatwaving
angiotensin-ll receptor antagonist activity and ihgvbenzimidazole with vasodilatory and antihypesige
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activities are Candesartan, Telmisartan and Valsdriterature review has reported the vasorelagfiatt of six 5-
substitutedbenzo[d]imidazolemoiety [5]. So in afoefto identify novel small moleculesderivativege also have
tried to design and synthesizea series of benzujdéizole derivatives based on the structure ofoBeandan [17], a
dihydropyridazinone-benzo[d]imidazole derivative hysing non-classical bioisosteric electron-withdrayv
substituent (nitro groups). Pimobendan acts eal@um sensitizer, as well as a partial inhibisérPDE-3. It is
effective in both acute and chronic heart failunel & also causes peripheral vasodilation. Pimohens a positive
inotrope. It sensitizes and increases the bindffigiency of cardiac myofibril to the calcium iortkat are already
present without increasing the consumption of oxyged energy. Pimobendan also causes peripheradilatton
by inhibiting the function of phosphodiesterase IThis results in decreased pressure, translatitg smaller
cardiac preload and afterload (decreases the dalilart's workload). Twentytest compounds weredesidhased
on molecular docking studies, synthesized and etedlufor theex-vivorasorelaxant activity in rat aorta rings pre-
contracted with phenylephrine (PhE) [18].

MATERIALS AND METHODS

Molecular Docking Simulations [19]

The 2Dstructure of the compounds were built andh tbenverted in to the 3D with the help of VLifeMD85
software [18]. The 3D structures were then energhyi minimized up to the rms gradient of 0.01lusivigrck
Molecular Force Field (MMFF). Conformers of all tegnthesized ligand selected and number of seesl$ fos
searching the conformational space was set asl®oAformers were then energetically minimized aphe rms
gradient of 0.01 and then saved in separate foltke. bovine rhodopsin crystal structure (PDB Cdde€9H) was
obtained from the protein data bank [20].The crB@B structure of receptor was then refined by cetipd the
incomplete residues. The side chain hydrogen wededtb the crystal structure and the ir positioesenoptimized
up to the rms gradient 1 then saved as mol fileckig was done by GRIP batch docking method. Adé th
conformers were virtually docked at the define ditgaof the receptor. The parameter fixed for dogksimulation
was like, number of placements: 30,rotationangl8; 8xhaustive method, scoring function: dockschréhe result

of docking, we have listed only best conformer aitsl dock score for each ligand in Table 1.The
ligandformingmoststabledrug-receptorcomplexisth@dnehishavingminimum  dock score. After docking
simulation, the best docked conformer of each ligand receptor were merged and their complexes there
energetically optimized by defining the radius ddAl measured from the docked ligand. Stepwise energy
optimization was done by first hydrogen, seconcke sithains and finally the backbone of receptor [Zlje
optimized complexes were then checked for variousraction of ligand with receptor like hydrogennding,
hydrophobic bonding and van der Waal’s interaction.

Table 1: Docking scores of the synthesized compound

Compound code | Docking score
BDZ 1 -28.633060
BDZ 2 -19.357370
BDZ 3 -14.392149
BDZ 4 -29.399411
BDZ 5 -30.19975
BDZ 6 -36.162086
BDZ 7 -26.043721
BDZ 8 -23.119818
BDZ 9 -23.720553
BDZ 1C -28.77920
BDZ 11 -30.84936
BDZ 12 -30.148657
BDZ 13 -31.777840
BDZ 14 -31.837782
BDZ 15 -20.755062
BDZ 1€ -28.22542
BDZ 17 -23.22993
BDZ 18 -27.181840
BDZ 19 -29.697274
BDZ 20 -30.514899

Compound BDZ6 was found highest negative dock sdbreeans that it forms most stable drug-receptonplex
amongst all the compounds. It was found to fornrbgtobic bonding, some of the residues involvethis type of
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interaction are Lys67, Arg69, Thr70, Argl47, Ala2@u247, Val250, Ser334, Val345 and Pro347 (Figglt it
was not showing hydrogen bonding with the receptibrwas exhibited large number of van der Waabsding
with wide range of residues. Some of the residangslved in this type of interaction are Lys66, A8g65lu247,
Val345 and Pro347 etc. (Fig. 2).

Fig.1: Hydrophobic interaction ( light blue coloured dotted line) of BDZ6 with receptor

Fig.2: Vander Wall's interaction( pink colour dotted line) of BDZ6 with receptor

Synthesis

Reagents

All the chemicals and solvents used were of AR-gradd LR-grade and obtained from Sigma-Aldrichc®&is
Research Laboratories, Merck,Qualingens, Hi-meNiag chemicals, Lobachemie, Spectrochem and weed us
without further purification.

Equipment

Melting points were measured on anelectro thernating point apparatus (Shital scientific industridMangalore,
India). Infrared (IR) spectra were recorded as K8ltets with an FTIR-8310 spectrophotometer (Shirnadapan).
Mass spectra were recorded on a GCMS (QP 5050M&tzu Corporation, Japan). Absorption maxima wekert
on a UV-Visible spectrophotometer-1650 (Shimadapah).

TLC analysis
Thin-layer chromatography (TLC) was performed oer-poated aluminium plates (silica gel 60 F254, Mgrc
Plates were visualized by UV light and iodine vapor
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Synthesis of 5-Nitro-Benzoimidazole derivatives [17

0.004 moles of 4-nitro-1, 2-phenylenediamine inrappate amount of solvent dimethoxyethanewas miwt
1.01 equivalent of aromatic aldehyde. It was keptstirring at 0°C in ice bath for 2 hours. Themvis refluxed for
1 hour to get Schiff base as an intermediate.THes $chiff base was cyclized by the addition ofttiar
dimethoxyethane and 1.01 equivalent of sodium nsigthite which is an oxidant and stirred undetwefor 48
hours. Completion of the reaction was monitored TRYC in chloroform: methanol 9:1 solvent system.Afte
completion of reaction, the reaction mixture wasined on to ice cold water. The precipitate wasemddid by
filtration, washed with water, dried and recrystatl with methanol.In cases where compounds didorettipitate,
the mixture was extracted with ethyl acetate. Titganic layer was removed under vacuum using ratgaporator.
Purification was done by column chromatography gisthloroform and methanol or petroleum ether arglet
acetate.Fig.1 Yields and physical characteristiedisted in Table 1.

Scheme for the synthesis of 5-Nitro-Benzoimidazoterivatives

OzN NH2 O

NH, H

4-nitro-1,2-phenylenediamine Aromatic aldehyde

Reflux
1 hr

DME

02N N \
\C—R
H
NH»

N&,S,05 Reflux
DME 48 hr

N
\/\ ]

2-(3-Chloro-phenyl)-5-nitro-1H-benzoimidazole (BDZ1)R: (KBr) 3304 cn* (NH), 2922 cnit (CH), 1626 crit
(C=N), 1446 cnt (C-N), 1573 cm* (N-O). GC-MS: 273[M[
2-(4-Benzyloxy-phenyl)-5-nitro-H-benzoimidazole (BDZ2)IR: (KBr) 3321 cnt (NH), 2922 crit (CH), 1614
cm® (C=N), 1446 cnt (C-N), 1491 crit (N-O)*H NMR (DMSO):6 5.2 (s, 2H, -Ch)), 8 7.22 (d,J = 8 Hz, 2H, Ar-
H), § 7.48-7.32 (m, 5H, Ar-H) 7.71 (d,J = 8 Hz, 1H, Ar-H)5 8.15-8.08 (m, 3H, Ar-H) 8.41 (s, 1H, N-H) ppm.
2-(3, 4-Dimet- hoxy-phenyl)-5-nitro-H-benzoimidazole (BDZ3)IR: (KBr) 3319 cni (NH), 3105 crit (CH),
1599 cnt (C=N), 1438 crit (C-N), 1500 crit (N-O). *H NMR: (DMS0)3$ 3.86 (d,J = 16 Hz, 6H, 3'& 4 OCH), &
7.16 (d, J = 8 Hz, 1H, Ar-H} 7.79-7.71 (m, 3H, Ar-H)$ 8.12-8.09 (dd, J = 8 Hz, 4 Hz, 1H)8.42 (s, 1H, N-H)
ppm. GC-MS: 299[M[

2-(3-Bromo-phenyl)-5-nitro-1H-benzoimidazole (BDZ4)IR: (KBr) 3300 cm' (NH), 2920 crit (CH), 1627 crit
(C=N), 1442 crit (C-N), 1566 crit (N-O). GC-MS: 317[M]
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2-(4-Ethoxy- phenyl)-5-nitro-1H-benzoimidazole (BDZ5)IR: (KBr) 3410 cni (NH), 2974 crit(CH), 1606 crit
(C=N), 1438 cnt (C-N), 1519 crit (N-O). GC-MS: 283[M]
2-Methoxy5-(5-nitro-1H-benzoimidazole-2-yl)-phenol (BDZ6)R: (KBr) 3327 cn (NH), 2912 crit (CH), 1620
cm® (C=N), 1444 crit (C-N), 1502 crit (N-O).

2-(2, 5-Dimeth- oxy-phenyl)-5-nitro- H-benzoimidazole (BDZ7)IR: (KBr) 3390 cn (NH), 2947 crit (CH),
1591 cmt (C=N), 1487 crit (C-N), 1531 crit (N-O). GC-MS: 299[M[

2-(3-Methoxy- phenyl)-5-nitro-1H-benzoimidazole (BDZ8)IR: (KBr) 3429 cni' (NH), 2939 crit (CH), 1585 crh
1 (C=N), 1483 crit (C-N), 1517 crit (N-O).

5-Nitro-2-(2-nitro-phenyl)-1H-benzoimidazole (BDZ9)IR: (KBr) 3365 cni (NH), 2913 crit (CH), 1620 crit
(C=N), 1481 cnt (C-N), 1510 crit (N-O).

5-Nitro-2-(3-nitro-phenyl)-1H-benzoimidazole (BDZ10)R: (KBr) 3360 cnt (NH), 3099 crit (CH), 1624 crit
(C=N), 1473 crit (C-N), 1521 crit (N-O). GC-MS: 284[M]

5-Nitro-2-(4-nitro-phenyl)-1H-benzoimidazole (BDZ11)R: (KBr) 3381 cnt (NH), 3110 cnit (CH), 1614 crit
(C=N), 1483 cnt (C-N), 1517 crit (N-O).

Dimethyl-[4-(5-nitro-1 H-benzoimidazole-2-yl)-phenyl]-amine (BDZ12)R: (KBr) 3423 cni (NH), 3095 crit
(CH), 1608 crit (C=N), 1438 cnt (C-N), 1504 crit (N-O).

5-Nitro-2-p-tolyl-1 H-benzoimidazole (BDZ13)R: (KBr) 3323 crit (NH), 3061 crit (CH), 1627 crit (C=N),
1456 cnt (C-N), 1506 crit (N-O).

2-(2-Methoxy-phenyl)-5-nitro-1H-benzoimidazole (BDZ14)R: (KBr) 3377 cm® (NH), 3099 crit (CH), 1595
cm® (C=N), 1471 cnt (C-N), 1517 crit (N-O).

2-(4-Bromo-phenyl)-5-nitro-1H-benzoimidazole (BDZ15)R: (KBr) 3290 cni (NH), 3101 crit (CH), 1631 crit
(C=N), 1473 crit (C-N), 1506 crit (N-O).

2-(4-Fluoro-phenyl)-5-nitro-1H-benzoimidazole (BDZ16)R: (KBr) 3371 cmt (NH), 3116 crit (CH), 1639 crit
(C=N), 1446 cnt (C-N), 1500 crit (N-O).

2-(4-Chloro-phenyl)-5-nitro-1H-benzoimidazole (BDZ17)R: (KBr) 3435 cm (NH), 3101 crit (CH), 1635 crit
(C=N), 1483 crit (C-N), 1557 crit (N-O).

4-(5-Nitro-1H-benzoimidazole-2-yl)-phenol (BDZ18)R: (KBr) 3288 cnt (NH), 3111 cnit (CH), 1604 crit
(C=N), 1446 crit (C-N), 1502 crit (N-O).

2-Methoxy-6-(5-nitro-1H-benzoimidazole-2-yl)-phenol (BDZ19)R: (KBr) 3361 cnt (NH), 3082 crit (CH),
1622 cnt (C=N), 1477 cnt (C-N), 1521 crit (N-O).

2-Methoxy-4-(5-nitro-1H-benzoimidazole-2-yl)-phenol (BDZ20)R: (KBr) 3342 crit (NH), 3105 crit (CH),
1597 cmt (C=N), 1444 crt (C-N), 1504 crit (N-O).

Table 2:Physical data of the synthesized 5-Nitro-Beoimidazole derivatives

Compound M.P°C | %Yield | Rf
BDZ1 Q 110-115| 66 | 051
BDZ2 185-190| 86 | 0.48
BDZ3 < Z 168-171| 75 | 0.40
BDZ4 Q 180-184| 86 | 0.52
BDZ5 AO—OC ho | 260-265| 79 | 057

OCH,
BDZ6 < 2 235238 53 | 0.41
OH
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BDZ7 ﬁ 205-208 80 0.72)
BDZ8 Q 105110| 76 | 0.54
OCH,4
BDZ9 @ 190-193 90 0.73
O,N
BDZ10 {% 265-271 81 0.46
NO,
BDZ11 Owoz 225-230 91 0.77
/CH3
BDZ12 «@»N\ 195-199| 79 | 048
CH,
BDZ13 AQ—CHB 198-202 87 0.51
BDZ14 @ 170-173 82 0.65
HCO
BDZ15 AQ—E” 250-254 76 0.54
BDZ16 4©7F 220-225 77 0.45
BDZ17 —@—cu 270-276 54 0.57]
BDZ18 OOH 316-320 75 0.43
BDZ19 Q 302-305 70 0.55
HO OCH,
OH
BDZ20 295-298 87 0.46
OCH,

*Chloroform: Methanol (9:1)

Biological Activity

Vasorelaxant activity [18]

Male Wistar weighing 250-350g each were anesttebtiziéh Ketamine rats hydrochloride (100 mg/kg, iphe
descending thoracic region aorta was dissected #me the surrounding connective tissue and fatwemoved
under a microscope while the blood vessel (aortg bathed in Kreb’s solution. The aorta was therirga 2.5-
mm rings, and these rings were mounted in a 10garobath containing Kreb’s solution maintained ZC3that
was continuously gassed with 95% @nd 5% CQ with a resting tension of 2g. Isometric contragtioand
relaxations were recorded using force displacermansducer (model MLTO50/A, AD Instruments). Thansducer
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signals were displayed and stored on a computduftrer analysis using AD Instruments Power Laltveare. The
rings were equilibrated at 2g resting tension 0 inin, during which time the bathing solution vedinged every
15 min. Only one concentration—response curve Viaged by the contractile agonist (phenylephrifE: 300
nM) for each ring in all the experiments.

In denuded aortic rings, the endothelium was imeally removed by inserting a 25-gauge needleiritp the

lumen of ring and gently rolling the ring for a faeconds. The absence of the endothelium was owdiby a less
than 10% relaxation upon acetylcholine challengéerApre-contraction with PhE, the test samplesnfpounds 1—
20) were added to the bath in a volume of 0.1 hdntcumulative concentration-response curves watanzd for

each ring (0.3—100 pM). In order to avoid fatigddhe arterial preparation, a 60 min recovery paricas allowed
between the curves. The relaxant effect was deteahiby comparing contraction before and after appitin of the
test compounds. All the concentration of samples pr@pared in DMSO. This solvent was determineldatee no
effect on PhE-induced contractions at 1% of conmetion.

The concentration-response curves (CRC) were plattel data adjusted by the nonlinear curve fit prbthising
commercially available software (Prism version 4@&raph Pad Software, San Diego, CA, USA).s&@as
calculated from each concentration-contractionréteixation) curve by a curve-fitting equation: E=RIAAp+Kp)
where E is response, M is maximal contraction ébexation), A is concentration, K is E§&oncentration, and p is
the slope. From this equation, the meansgE@lue + SEM were calculated in each group (n=3pxivhal
relaxations are expressed ag,EAnimal ethical clearance was taken from Institnéil Animal ethics Committee
(IAEC) KMC Manipal, Manipal Universty, Manipal fahis ex-vivostudy.

The contraction of the aorta was induced by submakconcentration of PhE (300nM) in the aortic sngith or
without endothelium. Cumulative doses of BDZ1 to&D (0.3-100 uM) were added directly to the orgathtand
the effect of BDZ1 to BDZ20 were recorded on preércted aorta in Table 3.

Table 3: Ex-vivo relaxant effect of synthesized 5-Nitro-Benzoimidade derivatives

Compound Ex-vivo vasorelaxant effect
With endothelium (+E) Without endothelium(-E)
EC50 (uM) Emax (%) EC50 (uM) Emax (%)
BDZ 1 225.67 £10.25| 80.17+9.53 456.57 +3463 65.9375
BDZ 2 217.59+14.96] 84.28+8.34 478584171 69.3@565
BDZ 3 22.48 +5.80 97.24 +1.58 53.10+6.14 83.51+3[13
BDZ 4 208.41+11.03] 79.41+6.35 544.85+4959 60.3428
BDZ 5 310.28 +9.22 75.28+753 51252+67.32 52.52859
BDZ 6 25.99 £4.37 98.77 £ 4.39 57.69 + 8.48 80.76 + 523
BDZ 7 257.60+13.31] 82.05+9.17 396.19+7165 67.9949
BDZ 8 277.74+10.29] 83.22+7.32 408.63+4402 61.02560
BDZ 9 305.48 + 14.57 76.1 £ 8.65 470.46 +51.p8 55.3DH71
BDZ 10 281.09+12.66| 80.44+6.33 429.50+36.35 59.7408
BDZ 11 297.25+13.90] 7856+7.1§ 451.36+37.23 61.8%62
BDZ 12 23.92 £3.73 96.58 * 2.27 51.99+7.3y 87.17+118
BDZ 13 354.88+15.21] 68.23+ 591 543.60+66/56 50.4628
BDZ 14 301.23+14.94 71.08+8.93 501.07+61[7/9 559220
BDZ 15 276.67+11.8 | 76.60+9.2 | 416.19+40.1 | 68.22 +10.7
BDZ 16 299.91 +16.59] 78.42+8.26 471.39+4637 61.1966
BDZ 17 264.36 +12.46| 84.37+7.07f 455.53+3848 65.8%8
BDZ 18 29.48 £6.31 100.41+6.5p 61.40+11.32 82.32044
BDZ 19 220.33+10.13] 90.15+9.83 394.96+31,05 73.P118
BDZ 20 21.08 £5.22 93.94 + 1.97 49.92+12.685 85.49R7]1
Acetylcholine 0.69 £0.9 104.51 +8.1 Not Active Not Active
Sodiumnitroprusside 047 +1.2 10147 +7.6 1.27+0.8 99.83+ 5.2

RESULTS AND DISCUSSION

Docking studies was carried out by taking bovineddpsin crystal structure (PDB Code: 1L9H)as aeffgr
vasorelaxant activity. The compound BDZ6 was fotmtlave highest negative dock score (-36.16) Fig/@eans
that it can fit well in the receptor cavity formimmergetically most stable drug receptor complearhter to study
the vasorelaxant activity of compounds, rat tharamorta rings with and without endothelium (+E aifif]

155
Available online at www.scholarsresearchlibrary.com



Suvarna G. Kini et al J. Comput. Methods Mol. Des., 2012, 2 (4):149-157

respectively) pre-contracted with phenylephrine EPI800 nM) were employed. The effects of cumulative
concentrations of the compounds were determinedstMf the synthesized benzimidazolederivativesndidshow

a significant vasorelaxant activity (€200 uM). Compounds BDZ3, BDZ6, BDZ12, BDZ18 and 2D showed
good vasorelaxant potency (€30 pM). However, these compounds exhibited vaatmy effect in a
concentration and partially endothelium-dependeatmer. The E§3 values for the relaxant response of the active
compounds were different in rings with a functioealdothelium, and in those without endothelium. @ouond
BDZ20 was the most potent in reducing the PhE-iedumontractile response, with E®f 21.08uM and efficacy
of 93.94%.This compound was active, but was naictise as sodium nitroprusside.

The relaxation effect of benzo[d]imidazole derivas in endothelium-intact aorta pre-contracted InE Rvas
notably stronger than that in endothelium-denudmdaa The partial endothelium dependent relaxasioowed by
these compounds indicates that their vasorelax#fieicteis through endothelium derived factors such a
cyclooxygenase, endothelium-dependent hyperpotaizafactor (EDHF) or nitric oxide synthase pathway
including PDE-3 inhibition. In order to establishpaeliminary structure activity relationship, weatyzed the
contribution of substituents on the phenyl ringdtgn group at the C-2 and C-4 position (Cl / Bryxevaon-
selective and exhibited less potent vasorelaxanthe other hand, the presence of two or evasetbrygenated
radicals in the rest of compounds increased tlaxaelt effect. This suggests that the bioactivitthele compounds
depends on the presence of nitro groups and sesmidl oxygenated radicals attached at differessitjpms of the
phenyl ring. When the docking score and vasorelaaativity results were compared, derivatives BDB®Z12,
BDZ18 and BDZ 20 were found to be ideal compounitls good dock score as well as good vasorelaxathtity .

Fig.3: Docked position of BDZ6 with receptor in caity form (green colour)

CONCLUSION

Docking studies of the synthesized compounds wasedfor all twenty derivatives.In docking study
thirteencompounds BDZ1, BDzZ4, BDZ5, BDzZ6, BDZ10, B1, BDZ12,BDZ13, BDZ14, BDZ16, BDZ18,
BDZ19 and BDZ20 were found to have highest negativek score ranging from -36.16 to -27.18. All tlesigned
twentysubstituted 5-nitro benzimidazoles derivativeere synthesized and characterized by IR, 1H N¥& mass
spectroscopy. All the compounds were screenedthfeir ex-vivovasorelaxant activity in rat aorta rings pre-
contracted with phenylephrine. &x-vivorasorelaxant activity five compounds BDZ3, BDZ6, B2, BDZ18 and
BDZ20 showed good vasorelaxantpotency {f£80 uM).The compounds possessing good dock scovecH as
good vasorelaxant activity can be explored further.
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