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Abstract: Owing to the rapid rise in antibiotic resistanagectious diseases have become
serious threat to public health. There is an urgeetd to develop new antimicrobial agents
with diverse chemical structures and novel meclmasisf action to overcome the resistance.
In recent years, Quinazoline-benzimidazole hybridsre emerged as a new class of
antimicrobial agents active agairst aureusand M. tuberculosis In the current study, we
designed and synthesized fifteen new Quinazolimeb@dazole hybrids and evaluated them
for their antimicrobial activity again§. aureusATCC 29213 andM. tuberculosisH37Rv.
These studies led to the identification of nineepbtantibacterial ageng&a, 8b, 8c, 8d, 8f,

8g, 8h, 8i and10cwith MICs in the range of 4-64g/mL. Further, these selected compounds
were found to possess potent antibacterial polesgi@inst a panel of drug-resistant clinical
isolates which include methicillin and vancomycesistant S. aureus The selected
compounds were found to be less toxic to Vero c@li€so = 40->200 pg/mL) and
demonstrated a favourable selectivity index. Basethe encouraging results obtained these
new benzimidazol-2-yl quinazoline derivatives hamerged as promising antimicrobial

agents for the treatment of MDR- aureusaind Mycobacterial infections.

Keywords: Quinazoline, Benzimidazole, anti-bacterial agendRSA, Tuberculosis,

cytotoxicity, resistance.



1. Introduction

Alarming rise of difficult to treat multi drug restant bacterial infections has emerged as one
of the formidable challenges of 2tentury [1-5]. The World Health Organization (WHO)
has categorised 12 of the pathogens as high-righritgr Il pathogens which require
immediate attention [6,7]. In particulé8, aureuss known to cause a wide range of diseases,
from skin infections to serious illnesses like pmemia, meningitis, bacteraemia and sepsis
[8-10]. Among the various resistant strains, meflimcresistant (MRSA) and vancomycin
resistant (VRSA) strains are known to be sourcespoéad of community infections. Multi
Drug Resistant Tuberculosis (MDR-TB) caused dudi@obacterium tuberculosi@vitb)

has emerged as another major life-threatening skseanumber of studies indicated that the
anti-microbial resistance (AMR) has attained freghhg levels globally [11-13]. Around
750,000 deaths are reported annually due to AMRtlaadoll is likely to rise to 10 million

by 2050 [14]. Hence, search for newer treatmentsid@ti drug resistant microbial infections

have been the focus of the scientific communitgeicent years.

Quinazoline is a remarkable scaffold of medicinedportance possessing promising
pharmacological activities like antitubercular [1@ntibacterial [17], anticonvulsant [18],
anti-HIV, antifungal [19], anti-inflammatory, anasgic [20] and anticancer [21] activities.
Bouley et al. [22] reported 4€B-quinazolinones as orally bioavailable antibacteaigentd.
Our group also reported 3-phenylquinazolinH)®nes and related derivatives[23] and 2-
phenylquinazoline derivativesll as potent anti-MDFS. aureusagents and as anti-
mycobacterial agents [24]. Benzimidazole scaffolas hattracted wide attention as an
interesting heterocyclic in medicinal chemistry owito its presence as a core scaffold in a
number of drugs such as albendazole, mebendazalelesartan, astemizole etc. [25].
Several compounds possessing benzimidazole aseaater reported to possess diverse
therapeutic properties such as antibacterial, lmetiuantiviral, antihypertensive, anticancer,
antifungal, anti-inflammatory and anticoagulant gedies [26]. Dokla et al. [27] reported
1,2-disubstituted benzimidazole scaff®ldl to possess potent antibacterial activity agdinst
coli. Mustafa et al. [28] reported the benzimidazoledaaitrile hybrids V as anti-
mycobacterial agentsp-aminobenzoic acid (PABA) serves as a bioactivkelinbecause of
its occurrence in many human pathogemsAminosalicylic acidVI [29], a derivative of
PABA is used to treat active drug resistant tublesis together with other anti-tubercular

medications.
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Figure 1. Reported anti-bacterial agents.

Based on the key role being played by quinazolmszimidazole ang-aminobenzoic acid
moieties in a number of anti-microbial agents, wsigned and synthesized a nhumber of new

guinazoline-benzimidazole hybrids wipkaminobenzoic acid as linker.
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Figure 2. Designed quinazolines-benzimidazole hybrids.



2. Results and Discussion:

2.1 Chemistry:

A series of new benzimidazolo-2-arylquinazolineivkives were synthesized as described
in Scheme 1 2-aminobenzamidé was condensed with different substituted aryl laydes
2ad for 12-24 h in presence of dimethylsulphoxide fforal 2-arylquinazolinone8a-d [30].
These derivatives were treated with phosphorusofychloride andN, N-diethyl aniline to
provide 2-aryl 4-chloroquinazoline derivativda-d [30]. The chlorinated derivative$a-d

to obtain 4-[(2-
Further, the 4-[(2-

phenylquinazolin-4-yl)amino]benzoic acid derivas\@a-c were condensed with substituted

undergo nucleophillic substitution withp-aminobenzoic acid 5
phenylquinazolin-4-yl)Jamino]lbenzoic acidderivatives 6a-c.
o-phenylenediamine§a-e in presence of polyphosphoric acid at 18D to afford the

corresponding benzimidazole derivati\dasj in moderate to excellent yields.

Cl
O POCI3-, ~ Q O>_©7NH2
©\)‘\NH R, 2ad ©\)‘\ N,N-Diethylaniline /)N\ He s
NH, DMSO,100 °C 80°C,34h N R4
1 4a-d Isopropanol
12-14h 3a-d 80,85 °C
2a: Phenyl 3a: Phenyl 4a: Phenyl 10-12h

2b: 3,4-dimethoxyphenyl
2c: 4-chlorophenyl
2d: 2-thienophenyl

3b: 3,4-dimethoxyphenyl
3c: 4-chlorophenyl
3d: 2-thienophenyl

4b: 3,4-dimethoxyphenyl
4c: 4-chlorophenyl
4d: 2-thienophenyl

Ry
i 57
HoN N
jondwec IINes
HN HoN HN
SN Ta-e SN
P PPA, 180 °C, 4-6 h PIY 8a: Ry = phenyl; R, = 4-nitro
N 'Ry N Ry 8b: R, = phenyl; R, = 4-chloro
6a-c 8a-j 8c: Ry = phenyl; R,=H
6a: Phenyl 8d: Ry = phenyl; R, = 4-fluoro
6b: 3,4-dimethoxyphenyl 8e: Ry = phenyl; R, = 4-bromo
6c: 4-chlorophenyl 8f: Ry= 3,4-dimethoxyphenyl; R, = 4-nitro
89g: Ry = 3,4-dimethoxyphenylphenyl; R, = 4-chloro
8h: Ry = 4-chlorophenyl; R,=H
8i: Ry = 4-chlorophenyl; R, = 4-fluoro
8j: R4 = 4-chlorophenyl; R, = 4-chloro

Scheme 1 Synthesis of N-(4-(1H-benzoimidazol-2-yl)aryl)-2-arylquinazolin-4-amine
derivatives.

4-[(2-phenylquinazolin-4-yl) amino] benzoic acidridatives 6a-c were also coupled with
different substituted 2-aryl-benzoimidazol-6-amin@a-d to afford the corresponding

benzimidazoloamide derivativd®a-din excellent yields§cheme-2.
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Scheme 2Synthesis of 4-((2-phenylquinazolin-4-yl)aming)(2-(aryl)-1H-benzoimidazol-
6-yl)benzamide derivatives.

2.21In vitro antibacterial activity

2.2.1 Antibiotic susceptibility testing agairist coli, S. aureyK. pneuminiagA. baumannii
andP. aeruginosgathogen panel.

The newly synthesized benzimidazol-2-yl quinazotieevatives were subjected to antibiotic
susceptibility testing againdt. coli, S. aureusK. pneuminiag A. baumannii and P.
aeruginosapathogen panel. The minimum inhibitory concentragi (MICs) against gram
positive and gram-negative bacterial strains Viz.,coli, S. aureus K. pneuminiag A.
baumannij andP. aeruginosgpathogen panel were determined by using brothadilertion
assay. In addition, the synthesized compounds waise evaluated againbt. tuberculosis
(ATCC 27294),M. abscessuATCC 19977),M. fortuitum(ATCC 6841)and M. chelonae
(ATCC 35752). The results are tabulatedrables 1& 2. As per our previous studies [24],
2-phenylquinazolines are reported to possess paetibacterial and anti-mycobacterial
activities. Based on this observation and also ghemising antimicrobial activities of
benzimidazole, we explored a number of 2-aryl-gouihiaes with benzimidazole hybrids
containing a number of electron withdrawing ancet donating substituents. We studied
the effect of 3,4-dimethoxyphenyl and 4-chloropHeag aryl substituents at C-2 of
guinazolines. Compounds with 4-nitro, 4-bromo, 4ol and 4-fluoro substituents on
benzimidazole moiety were studied. Based on thistotal of 15 new quinazoline-
benzimidazole hybrids were synthesized and evalu&be their anti-bacterial and anti-

mycobacterial activities.



The antimicrobial screening results suggested thatsynthesized compounds exhibited
selective inhibitory activity again§. aureusCompounds$d, 8h and8i exhibited equipotent
inhibitory activity with MIC of 4ug/mL. Compound8b and8c have shown anti-bacterial
inhibition with MIC of 8 pg/mL. Compound$8g, 10a 10b and11 have exhibited moderate
inhibition with MIC of 16-64ug/mL. The remaining compounds are found to be inact
againstE. coli, K. pneuminiae, A. baumannii, and P. aenegia pathogens. With phenyl
group at C-2 position, the substitutions on bendanole were altered such as 4-nag 4-
chloro 8b, unsubstitutedc, 4-fluoro 8d and 4-bromo8e While, the compounda did not
show any inhibitory activity again§. aureusthe compound8b, 8cand8d exhibited good
inhibitory activity againsS. aureuswith MIC 8, 8 and 4ug/mL respectively. Further, with
3,4-dimethoxyphenyl at C-2 position compoungfs with 4-nitro and8g with 4-chloro
substitutions on benzimidazole were synthesizedléNhe compoun®g inhibitedS. aureus
with MIC value 16pg/mL, the compoundf did not show any inhibitory activity. With 4-
chlorophenyl at C-2 position, compoun@, 8i and 8] were synthesized. While, the
compounds3h and8i were found to possess potent inhibitory activiggiastS. aureuswith
MIC: 4 pg/mL, the compoun@j was found to be inactive. Next, we focused olerdibn on
the modification of the carboxyl moiety at paraipos of the C-4 phenyl by modifying to
various amides by coupling with substituted bendambloamines as shown 8cheme2.
Thus, the compoundB0a 10b, 10c and10d were synthesized. The synthesized compounds
were found to exhibit moderate inhibition agaisst aureuswith MIC values of 32->64
pg/mL. Compound 11 was synthesized by direct substitution of 2-triflmethyl

benzimidazolo-5-amine at C-4. The compodddvas found to be inactive.

The synthesized compounds were tested for theirnaydobacterial potential with four
different mycobacterial strains. The inhibitory emning results are tabulated Tiable 2
CompoundsBa-e showed moderate inhibitory activity against MtbIQVi= 8—>64pug/mL).
The compounda exhibited inhibitory activity againd¥l. tuberculosiswith MIC value of 8
pg/mL. The compound@b showed moderate activity agairidgt tuberculosis, M. fortuitum
and M. chelonaeThe compound8c and8d did not show any inhibitory activity against
tuberculosis. Interestingly, compoundf exhibited good inhibitory activity againsi.
tuberculosis(H37Rv) with MIC value of 8ug/mL. The compoundf also showed good
inhibition againstM. fortuitum (ATCC 6841) with the MIC value of 4ug/mL and M.
chelonag(ATCC 35752) with the MIC value of Bg/mL. Compoundg exhibited moderate
activity against. tuberculosisvith MIC value of 32ug/mL. CompoundLOc exhibited good



inhibition activity with MIC 16ug/mL againsM. tuberculosisThe compound&0aand10d
were found to be moderately active and compolihdhowed moderate inhibition with the
MIC 64 pg/mL.

Table 1L MIC values 1g/mL) of the tested compounds against gram posangegram
negative pathogen panel.

S. No Sample E. coli S. aureus . .. .
code ATCC ATCC K. pneumoniae | A. baumannii | P. aeruginosa
25992 29213 BAA 1705 BAA 1605 ATCC 27853
1 8a >64 >64 >64 >64 >64
2 8b >64 8 >64 >64 >64
3 8¢ >64 8 >64 >64 >64
4 8d >64 4 >64 >64 >64
5 8e >64 >64 >64 >64 >64
6 8f >64 >64 >64 >64 >64
7 8g >64 16 >64 >64 >64
8 8h >64 4 >64 >64 >64
9 8i >64 4 >64 >64 >64
10 8j >64 >64 >64 >64 >64
11 10a >64 32 >64 >64 >64
12 10b >64 64 >64 >64 >64
13 10c >64 >64 >64 >64 >64
14 10d >64 >64 >64 >64 >64
15 11 >64 64 >64 >64 >64
16 Levofloxacin 0.125 0.015 64 8 0.5

Table 2 MIC values 1g/mL) of the tested compounds against Mtb and athagrobacterium
species.

S No Sample code Mtb H37Rv M. abscessus| M. fortuitum M. chelonae
ATCC 27294 | ATCC 19977 | ATCC 6841 | ATCC 35752
1 8a 8 >64 >64 >64
2 8b 32 >64 32 32
3 8c >64 >64 >64 >64
4 8d >64 >64 >64 32
5 8e NT NT NT NT
6 8f 8 >64 4 8
7 89 32 >64 >64 >64
8 8h NT NT NT NT
9 8i NT NT NT NT
10 8j NT NT NT NT
11 10a 64 >64 >64 >64
12 10b >64 >64 >64 >64
13 10c 16 >64 >64 >64
14 10d 64 >64 >64 >64
15 11 64 >64 >64 >64
16 Isoniazid 0.03 NT NT NT
17 Rifampicin 0.06 NT NT NT
18 Streptomycin 1 NT NT NT
19 Ethambutol 1 NT NT NT
20 Levofloxacin NT 1 0.03 0.03

"NT=not tested
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= Compounds with 4-nitro, 4-chloro, 4-fluoro,
4-bromo and unsubstituted were found to
exhibit good to moderate inhibitory activity

against S. aureus and M tuberculosis H37Rv.
= The active compounds were found to be non-

toxic to Vero cells.
= The potent compounds were also found to be

. active against MDR—S. aureus clinical strains,/

Introduction of amide (10a-d) ™
R,

\
3

= Compounds with Trifluoromethyl, 4-
bromo-2-fluorophenyl, 8-chloroquinolinyl
and 2-naphthyl exhibited moderate
inhibitory activity against S. aureus and

M tuberculosis H3TRv.

10c¢ found to possess good inhibitory
against M. tuberculosis H37Rv with MIC
value of 16 #g/mL and found to be non- |
“\\ toxic to Vero cells. 4

The Structure-Activity Relationships derived ar@lexned inFigure 3.
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Figure 3. Structure-Activity Relationship of new quinazolibenzimidazole hybrids.

The selected compounds were further subjected totaycity assay against Vero cells

2.2.2 Cytotoxicity against Vero cells:

(African green monkey kidney cell line, ATCC CCL)alsing MTT assay. The G&(50%

cytotoxic concentration) was defined as the reductf cell viability to 50% by compound.
Doxorubicin and Levofloxacin were used as a refeegestandard and each experiment was
performed in triplicate. The cytotoxicity data demstrates thaBa, 8b, 8c, 8d, 8f, 8g, 8h, 8i
and 10c were nontoxic to Vero cells (G&= 40->100pg/mL) and displayed favourable

selectivity index. The results are tabulated ables 3.

Table 3. Cytotoxicity profile against Vero cells and Sdieity Index (SI).

S No Sample code S. aureus CCxy Selective index
ATCC 29213 | (ug/mL) (CCs5y/MIC)

1. 8a 8 100 12.5
2. 8b 8 100 12.5
3. 8c 8 80 10

4. 8d 4 40 10

5. 8f 8 100 12.5
6. 8g 16 >100 >6.25
7. 8h 4 50 12.5
8. 8i 4 50 12.5
9. 10c 16 >100 >6.25




2.2.3 Determination of MIC against MDR-S. aureusincluding VRSA

To further determine their potential against midtigtrains of MDRS. aureus8b, 8c, 8hand

8i were tested against various well defined and dbanaed clinical isolates of MSSA,
MRSA and VRSA as per standard CLSI guidelines. idseilts are summarised Trable 4.
The compounds8b, 8c, 8h and8i were found to be active against various resiss&ains.
From the close examination of the results, it canrnferred thaBb, 8c, 8hand8i displayed
potent antibacterial activity with MIC 4-1j6g/mL against a number of clinical strains of
MSSA, MRSA and VRSAThe obtained results suggest that compow@igs8c, 8hand8i
are less resistant to all the MRSA and VRSA isslateh MIC 4-16 ug/mL in comparison
with Methicillin. Levofloxacin and Meropenam. The compouBtis 8c, 8hand8i were also

found to be active against VRSA clinical isolatawIC 4-16ug/mL.

Table 4. MIC of a compoundb, 8c, 8h and8i against MRSA and VRSA strains.



MIC (ug/mL)

Strains Antibiotics resistant to Details about thestrain
8b 8c 8h 8i Levofloxacin | Meropenem| Vancomycin| Daptoycin | Methicillin
S. aureus
MSSA ATCC None 8 8 8 4 0.125 0.0625 1 1 1
29213
Methicillin, Ceftriaxone, Resistant to tetracycline, contains mec subtype |
NR100 | Meropenem, Gentamycin ycline, conte yp 8 | 32| 8 4 0.25 32 2 1 >64
) . cassette, Large variety of virulence factors
and Linezolid
Methicillin, Ceftriaxone, . -
NR119 | Meropenem, Gentamycin | COM@inS Mec subtype IV cassette, G2576T mutationi| o | g | 55 | 4 16 64 2 1 >64
. . domain V in one or more 23 S rRNA genes
and Linezolid
NR Methicillin, Ceftriaxone, Also called as TCH60 8| 16| 8| 4 0.25 4 1 05 >64
10129 Meropenem
NR Methicillin, Ceftriaxone, USA100 Community acquired-MRSA, Contains mec 4 4 8 8 8 4 1 05 ~64
10198 Meropenem type Il cassette, Negative for PVL virulence factor )
MRSA NR Methicillin, Ceftriaxone, Community acquired-MRSA, Contains mec type Il
10192 Meropenem cassette, Negative for PVL virulence factor 8 32 5 2 16 64 ! 1 >64
NR Methicillin, Ceftriaxone, USA 300 Community acquired-MRSA, Contains mec
10186 Meropenem type IV cassette, Positive for PVL virulence factor 8 p 16 4 8 8 ! 0.5 >64
NR Methicillin, Ceftriaxone, Community acquired-MRSA, Contains mec type Il
10193 Meropenem cassette, Negative for PVL virulence factor 0 16 8 8 82 64 2 ! >64
NR i . Community acquired-MRSA, Contains mec type V
10194 Methicillin, Ceftriaxone cassette, Positive for PVL virulence factor 8 8 8 4 0.125 L ! 0.5 32
- . USA 600 Community acquired-MRSA
NR Methicillin, Ceftriaxone, Contains mec type Il cassette, Negative for PVL 16 16 8 8 32 64 2 1 >64
10191 Meropenem )
virulence factor
Methicillin, Ceftriaxone, USA100 and contains mec (subtype Il) andan A.,
VRS1 Meropenem, Gentamycin, Negative forvan B, van C1, van C2, van D, van BEYL 4 8 4 4 32 64 >64 1 >64
VRSA Vancomycin, Teicoplanin and arginine catabolic mobile element (ACME)
Methicillin, Ceftriaxone, USA100 and contains mec (subtype Il) andan A.
VRS4 Meropenem, Vancomycin Negative forvan B, van C1, van C2, van D, van BYL 8 8 8 2 >64 64 >64 0.5 >64
and Teicoplanin and arginine catabolic mobile element (ACME)
Methicillin, Ceftriaxone,
VRS12 Meropenem, Vancomycin NA* 8 16 8 4 32 16 >64 0.5 >64
and Teicoplanin




2.3 ADMET properties

ADMET properties of the synthesized compounds wateulated using Qikprop program (Qikprop, verssob, Schrédinger, LLC, New York,
NY, 2014). As can be seen below, the partition ficieht (QPlogPo/w), hydrogen bond donors (donor) HB/drogen bond acceptors (acceptor
HB), molecular weight (mol. Wt.) and percent hunoaal absorption exhibited satisfactory results. Thmpounds also followed Lipinski rule
of five. ADMET properties for Isoniazid and Rifansp were also calculated and compared with theltees@ithe synthesized compounds. The

predicted results are shownTiable 5.

Table 5. ADMET propertiesof 8a-j, 10a-dand11.

Descriptors Rece;r;;r:eesnded 8a 8b 8c 8d 8e 8f 89 8h 8i 8j 10a 10b 10c 10d 11 vaoxacin | Isoniazid | Rifampicin
Mxl;gzltar 130.0-725.0 458.41 413.48 431.47 49237 518.53 .930y 447.92 465.91 465.37 524.50 629.49 618.09 $82.6411.40 361.37 137.141 820.978|
rrl?(;F:r?(L?]t 1.0-12.5 10.49 9.71 9.30 5.2 8.14 8.18 5.16 933 327 7.33 7.79 9.61 8.30 5.25 4.15 5.33 3.32 4.33
Total SASA 300-1000 969.54 899.24 789.81 81949 .03 909.35| 721.15 687.1 829.909 100533 855.54 .2@79 1021.81| 1011.49 653.0¢4 587.16 329.909 1018.33
No. of
rotatable 0-15 2 3 4 3 4 4 4 1 2 2 2 3 4 3 4 1 2 25
bonds
Donor HB 0.0-6.0 2 2 2 2 2 2 2 2 2 2 3 3 3 3 2 0 3 6
Acceptor HB 2.0-20.0 5 4 4 4 4 6.5 5.5 6.5 4 4 6.p 6.5 7.5 6.5 4 7.25 4.5 20.35
Polar?szility 13.0-70.0 44.20 44.42 46.04 46.08 48.52 55,81 52|8736.38 56.80 68.01 54.2Q 41.42 40.05 56.01 3852 .3836 13.80 68.019
QP logP o/w 2.0-6.5 8.08 7.66| 9.81 7.54 5.08 7.82 .045 8.39 7.67 5.89 7.85 5.16] 7.66] 7.87 7.72 -0.39 0.653 2.893
QP log BB -3.0and 1.2 -1.01 -1.41 -0.513  -0.1f12 .940 -0.96 -0.137 -0.42 -0.87 -2.43 -1.39 -0.61  .0%1 -1.11 -1.07 -0.42 -0.87 -2.430
Human Oral 1-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1
Absorption
Percent
Human Oral > 80% is high 91.49 100 100 100 100 79.5 100 10 10 10p 100 100 100 100 100 48.823 66.30 33.90
Absorption
Rule of Five |~ _ o500 isjow | 1 1 1 1 1 1 1 1 1 1 2 2 2 2 1 0 0 3
violations




3. Conclusion:

Rapid rise in multidrug resistance is one of treralng threats to public health worldwide.
In order to alleviate the situation, there is agemt need to develop new antimicrobial drugs
with novel mechanisms of action. In this work, wesigined and synthesized a library of 15
new Quinazoline-Benzimidazole hybrids and evalu#iteth against a panel of gram positive
and gram negative bacterial strains consistinggafrestE. coli, S. aureyKk. pneuminiagA.
baumannij and P. aeruginosa, M. tuberculosiBl37Rv and other mycobacterial strains.
Among the studied compound8a, 8b, 8c, 8d, 8f, 8g, 8h, 8i and 10c exhibited good to
moderate inhibitory activity again§. aureusand differentmycobacteriumspecies The
compounds were found to be non-toxic to Vero ggliSso 40->100ug/mL) with favourable
selectivity index (SI <10->25). Further, the compds 8b, 8¢ 8h and 8i were found to
display potent inhibitory activity against clinicMRSA and VRSA isolates. In a separate
study, the compoundda, 8f and10cwere found to exhibit potent anti-mycobacteriaiaky
with MIC values in the range of 8-16g/mL. The compounds were also found to be less
toxic to Vero cells (C6 >100 pug/mL) and exhibited promising selectivity index.98d on
the above studies, the newly synthesized quinaztlenzimidazole hybrids were found to
possess promising anti-bacterial and anti-mycobattactivities and possess the potential

for further development.
4. Experimental section:

4.1 General Methods. All the reagents and solvents were obtained framroercial
suppliers and were used without further purificatidnalytical thin layer chromatography
(TLC) was performed on MERCK pre-coated silica @@{F254 (0.5 mm) aluminum plates.
Visualization of the spots on TLC plates was achieby UV light.'H and**C NMR spectra
were recorded on Bruker 500 MHz by making a sotutdd samples in the DMS@s as
solvent using tetramethyl silane (TMS) as the iméstandard. Chemical shifts fd and
13C are reported in parts per milion (ppm) downfifldm tetra methyl silane. Spin
multiplicities are described as s (singlet), brsoéol singlet), d (doublet), t (triplet), q
(quartet), and m (multiplet). Coupling constadit Yalues are reported in hertz (Hz). HRMS
were determined with Agilent QTOF mass spectromé&t0 series instrument. Wherever
required, column chromatography was performed usilicp gel (60-120). The reactions are
carried under nitrogen positive pressure usinghfyedistilled solvents wherever anhydrous
conditions required. All evaporation of solventssvearried out under reduced pressure using



rotary evaporator below 45. Melting points were determined with an electrerthal digital
melting point apparatus 1A9100 and are uncorrecté@. names of all the compounds given
in the experimental section were taken from CherDiBaav Ultra, Version 12.0.

General Experimental Procedure for the Synthesis da-j, 10a-d and 11.

Procedure for 8a-j: To the mixture o6 (1 mmol), substituted o-phenylenediaminésa-{, 1
mmol) was added to the RBF, then polyphospherid &@&gm) was added to the reaction
mixture and stir the contents at 180 for 4-6 h. The reaction mixture was stirred f@r 2
minutes at room temperature, followed by the additf ice cold water. Then neutralise the
reaction mixture by using the aqueous solution @DN. After neutralization of the reaction,
the suspension was extracted with ethyl acetaté.@3mL), washed with 1:1 mixture of
brine. The combined organic extracts were driedr @arehydrous sodium sulphate. After
removal of the solvent under reduced pressure,ctbhde product was purified by using
column chromatography, EtOAc:Hexane (2:8) as elwmntsilica gel to afford the pure

products.

Procedure for 10a-d: To the mixture o6 (1 mmol) and HATU (1mmol), DMF (3mL) was
added slowly under nitrogen atmosphere. The reaatmxture was then stirred for 20
minutes at 0°C, followed by the addition of substituted benziardle amines 9a-d,
1mmol). The reaction mixture was stirred for 20 at@s at room temperature, followed by
the addition of DIPEA. Upon completion of the reastas monitored by TLC, crushed ice
was added to the reaction mixture. The resultinjd swas then subjected to vacuum
filtration, excess of water was used to wash off itisoluble solids to obtain crude powder
which was purified using column chromatography tielu with hexane/EtOAc = 3:7). The
pure products were collected as white color sohdgood yields.

4.1.1 N-(4-(5-nitro-1H-benzo[d]imidazol-2-yl)phed-phenylquinazolin-4-amin&§)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRni): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#g): 6 13.57 (s, 1H), 10.14 (s, 1H), 8.65 {c& 8.3 Hz, 1H),
8.59-8.42 (m, 3H), 8.34 (dl, = 8.7 Hz, 2H), 8.29 (d] = 8.7 Hz, 2H), 8.15 (dJ = 8.2 Hz,
1H), 7.93 (dJ = 3.2 Hz, 2H), 7.76 (s, 1H), 7.69-7.61 (m, 1HBO-7.53 (m, 3H)}*C NMR
(125 MHz, DMSO-dg): ¢ 159.4, 158.2, 151.0, 143.0, 142.5, 138.6, 133389, 129.0,
128.9, 128.7, 128.4, 128.2, 127.9, 126.6, 126.3,112123.5, 122.2, 118.4, 114.6; HRMS
(ESI): m/zcalculated for giH2,N40 467.1872 found 467.1896 [M+H]



4.1.2 N-(4-(5-chloro-1H-benzo[d]imidazol-2-yl)phé&n2-phenylquinazolin-4-aminesf)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IIEn(Fl): 3325, 3062, 1650, 1585, 780,
710:*H NMR (500 MHz, DMSO¢): d 13.07 (d,J = 14.8 Hz, 1H), 10.10 (s, 1H), 8.64 (ts
8.3 Hz, 1H), 8.58-8.44 (m, 2H), 8.33-8.19 (m, 4HR9-7.87 (M, 2H), 7.74—7.64 (m, 2H),
7.55 (t,J = 7.2 Hz, 4H), 7.24 (0 = 9.1 Hz, 1H)*C NMR (125 MHz, DMSO-d): J 159.4,
158.2, 151.0, 141.7, 138.7, 133.8, 130.8, 129.8.9.2128.7, 128.4, 128.2, 127.4, 126.6,
124.9, 123.5, 122.8, 122.3, 121.8, 118.4, 114.8,011112.8; HRMS (ESI)m/z calculated
for CaiH2oN40 467.1872 found 467.1896 [M+H]

4.13 N-(4-(1H-benzo[d]imidazol-2-yl)phenyl)-2-ph&nynazolin-4-amine§c)

Off-white solid; yield 80 %; mp:160—164 °C; FT-IRnf%): 3325, 3062, 1650, 1585, 780,
710:'H NMR (500 MHz, DMSO#): 6 13.83 (s, 1H), 10.53-10.46 (m, 1H), 10.14 (s, 1H),
8.66 (d,J = 5.8 Hz, 1H), 8.53 (s, 2H), 8.40 (s, 1H), 8.252), 8.18 (s, 2H), 7.93 (s, 2H),
7.79 (d,J = 33.7 Hz, 2H), 7.68 (s, 1H), 7.56 (s, 3HC NMR (125 MHz, DMSO-t): &
159.4, 158.2, 151.2, 151.0, 141.6, 138.7, 133.8.9,3128.9, 128.7, 128.4, 128.2, 127.3,
126.6, 123.5, 122.3, 117.4, 114.6, 114.0, 109.5MSRESI): m/z calculated for GiH»N4O
467.1872 found 467.1896 [M+H]

4.1.4 N-(4-(5-fluoro-1H-benzo[d]imidazol-2-yl)phéng-phenylquinazolin-4-amine()

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf): 3325, 3062, 1650, 1585, 780,
710;'H NMR (500 MHz, DMSO#k): 6 12.69 (s, 1H), 8.78-8.14 (m, 3H), 8.14-8.02 (m),2H
7.98-7.85 (m, 2H), 7.85-7.67 (m, 3H), 7.75-7.17 §ir); -°C NMR (125 MHz, DMSO-dy):

5 164.6, 158.4, 157.9, 150.6, 143.1, 141.0, 13535,2, 134.9, 133.9, 132.9, 131.4, 129.1,
128.9, 128.7, 127.1, 123.5, 123.3, 120.2, 119.8.011114.6, 112.9; HRMS (ESIn/z
calculated for giH2:N4O 467.1872 found 467.1896 [M+H]

4.1.5 N-(4-(5-bromo-1H-benzo[d]imidazol-2-yl)phergiphenylquinazolin-4-amin&€)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf™%): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#): § 10.60 (s, 1H), 9.98 (d,= 8.9 Hz, 1H), 8.76-8.51 (m,
3H), 8.02 (t,J = 9.3 Hz, 2H), 7.98-7.85 (m, 4H), 7.82 (= 8.9 Hz, 2H), 7.78 (d] = 8.6
Hz, 1H), 7.75 (tJ = 4.7 Hz, 1H), 7.70-7.66 (m, 1H), 7.53 (d= 8.6, 1H);'"*C NMR (125
MHz, DMSO- dg): 6 165.5, 159.4, 158.2, 151.0, 143.0, 138.6, 13339,9, 130.5, 129.6,



129.0, 128.8, 128.7, 128.4, 126.6, 123.6, 121.4,31219.1, 118.5, 114.6; HRMS (EShiz
calculated for giH2:N4O 467.1872 found 467.1896 [M+H]

4.1.6 2-(3,4-dimethoxyphenyl)-N-(4-(5-nitro-1H-befazimidazol-2-yl)phenyl)quinazolin-4-
amine gf)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf): 3325, 3062, 1650, 1585, 780,
710; 'H NMR (500 MHz, DMSOdg): ¢ 13.63 (s, 1H), 10.09-10.03 (m, 1H), 8.61 (s, 1H),
8.49-8.41 (d, 1H), 8.32 (s, 3H), 8.14 ™= 16.2 Hz, 2H), 8.00 (s, 1H), 7.89-7.80 (m, 2H),
7.76 (s, 1H), 7.65-7.55 (m, 2H), 7.06-7.00 (m, 1#P0-3.88 (m, 3H), 3.94-3.68 (m, 3H);
3C NMR (125 MHz, DMSO-ds): § 163.4, 161.06, 159.2, 158.5, 152.3, 149.6, 14$10,3,
134.8, 133.5, 132.3, 128.6, 128.5, 127.7, 127.5.612126.2, 122.8, 121.2, 115.1, 114.1,
106.3, 99.0, 56.5, 56.0; HRMS (ESIm/z calculated for gH.,N,O 467.1872 found
467.1896 [M+H].

4.1.7 N-(4-(5-chloro-1H-benzo[d]imidazol-2-yl)phér2-(3,4-dimethoxyphenyl)quinazolin-
4-amine 80)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf): 3325, 3062, 1650, 1585, 780,
710; *H NMR (500 MHz, DMSOs): 6 13.63 (s, 1H), 10.09-10.03 (m, 1H), 8.61 (s, 1H),
8.49-8.41 (d, 1H), 8.32 (s, 3H), 8.14 (= 16.2 Hz, 2H), 8.00 (s, 1H), 7.89-7.80 (m, 2H),
7.76 (s, 1H), 7.65-7.55 (m, 2H), 7.06-7.00 (m, 1#20-3.88 (m, 3H), 3.94-3.68 (m, 3H);
13C NMR (125 MHz, DMSO-dk): § 163.6, 163.4, 161.6, 159.2, 152.3, 149.6, 14639,8],
134.8, 132.8, 132.3, 128.7, 128.1, 127.7, 126.6,212122.7, 121.2, 118.8, 115.0, 114.1,
113.8, 106.3, 99.0, 56.5, 56.0; HRMS (E$Wyz calculated for iH2:N4O 467.1872 found
467.1896 [M+H].

4.1.8 N-(4-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(Alorophenyl)quinazolin-4-amindl\)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRni"): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#g): 6 10.57 (s, 1H), 10.03 (s, 1H), 8.60 {c& 8.4 Hz, 3H),
8.16 (d,J = 8.1 Hz, 2H), 8.06 (dJ = 8.1 Hz, 2H), 8.00 (d] = 8.2 Hz, 2H), 7.94-7.88 (m,
5H), 7.70-7.66 (m, 1H)**C NMR (125 MHz, DMSO-dg): 6 164.4, 159.5, 158.3, 139.5,
135.8, 135.0, 133.7, 132.9, 130.7, 128.9, 128.8.312126.4, 123.4, 123.1, 121.0, 118.8,
114.4, 114.2; HRMS (ESljn/zcalculated for GH2:N4O 467.1872 found 467.1896 [M+H]



4.1.9 2-(4-chlorophenyl)-N-(4-(5-fluoro-1H-benzojujdazol-2-yl)phenyl)quinazolin-4-

amine Bi)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf"): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSOsk): 6 10.56 (s, 1H), 9.92 (s, 1H), 8.97 (s, 1H), 8.59)(d
8.2 Hz, 1H), 8.46 (dJ) = 6.2 Hz, 2H), 8.33-8.24 (m, 1H), 7.97 {d 8.7 Hz, 2H), 7.87 (1}

= 6.0 Hz, 4H), 7.63 (dJ = 7.8 Hz, 1H), 7.52 (dJ = 6.8 Hz, 3H);**C NMR (125 MHz,
DMSO- dg): 6 159.5, 159.1, 158.3, 150.9, 139.8, 138.8, 13534,.5 134.2, 133.6, 130.7,
129.4, 128.8, 128.7, 128.5, 128.3, 126.3, 123.8.112121.0, 114.4; HRMS (ESI)n/z
calculated for giH2:N4O 467.1872 found 467.1896 [M+H]

4.1.10  N-(4-(5-chloro-1H-benzo[d]imidazol-2-yl)ph#h2-(4-chlorophenyl)quinazolin-4-

amine 8j)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf"): 3325, 3062, 1650, 1585, 780,
710;'H NMR (500 MHz, DMSO#): 6 10.36 (s, 1H), 9.90 (s, 1H), 8.59 (b= 8.2 Hz, 1H),
8.50-8.43 (m, 2H), 7.95 (d,= 8.6 Hz, 4H), 7.88 (dJ = 3.7 Hz, 3H), 7.81 (d] = 8.2 Hz,
2H), 7.62 (d, J = 8.1 Hz, 1H), 7.53 @= 7.1 Hz, 2H)*C NMR (125 MHz, DMSO-d): ¢
162.4, 154.1, 149.2, 135.0, 133.6, 132.2, 130.8,713128.8, 128.1, 127.9, 127.8, 127.5,
127.2, 126.8, 126.3, 125.7, 125.5, 125.3, 121.7MSRESI): m/z calculated for gHzoN4O
467.1872 found 467.1896 [M+H)]

41.11  4-((2-phenylquinazolin-4-yl)amino)-N-(2uoromethyl)-1H-benzo[d]imidazol-5-
yl)benzamidel0q)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRn(fl): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSOs): § 11.38 (s, 1H), 11.33 (s, 1H), 8.47 §ds 5.2 Hz, 1H),
8.31 (t,J = 7.5 Hz, 1H), 8.23-8.12 (m, 1H), 8.03-7.86 (m),2H76 (d,J = 7.6 Hz, 2H), 7.59
(d,Jd = 7.7 Hz, 3H), 7.48 (t) = 7.4 Hz, 1H), 7.36-7.28 (m, 1H), 7.19 (= 7.6 Hz, 2H),
6.91 (t,J = 7.7 Hz, 2H), 6.76 (] = 7.4 Hz, 1H)*C NMR (125 MHz, DMSO-d): 6 163.6,
159.5, 158.3, 150.9, 139.1, 138.8, 135.7, 135.4.23133.6, 133.4, 133.0, 132.1, 131.9,
130.7, 129.9, 128.9, 128.5, 128.3, 126.3, 123.3,11220.5, 120.2, 114.4; HRMS (ESM)i/z
calculated for giH2:N4O 467.1872 found 467.1896 [M+H]

4.1.12 N-(2-(4-bromo-2-fluorophenyl)-1H-benzo[d]darol-5-yl)-4-((2-phenylquinazolin-4-
yl)amino)benzamidelQb)



Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnfY): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#g): 6 12.78 (s, 1H), 10.13 (s, 1H), 8.66 {c& 8.2 Hz, 1H),
8.59-8.51 (m, 1H), 8.49 (d,= 6.8 Hz, 1H), 8.44 (s, 1H), 8.20 @@= 8.5 Hz, 2H), 8.07 (d]

= 8.6 Hz, 2H), 7.99 (dJ = 9.4 Hz, 2H), 7.89 (d) = 6.9 Hz, 2H), 7.70 (d] = 9.6 Hz, 2H),
7.64-7.34 (m, 6H)**C NMR (125 MHz, DMSO-ds): 6 162.7, 159.3, 158.3, 152.8, 150.7,
149.1, 135.0, 134.1, 133.2, 131.8, 131.1, 129.0,012128.4, 128.2, 128.1, 127.8, 127.5,
127.0, 126.8, 126.3, 124.1, 123.6, 122.4, 121.4.51HRMS (ESI):m/z calculated for
CaiH2N4O 467.1872 found 467.1896 [M+H]

4.1.13  N-(2-(8-chloroquinolin-3-yl)-1H-benzo[d]inadol-5-yl)-4-((2-phenylquinazolin-4-
yl)amino)benzamidelQc)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRni"): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSOdg): § 13.00 (s, 1H), 12.54 (s, 1H), 10.09 (s, 1H), §&4)

= 8.2 Hz, 1H), 8.52 (d] = 6.0 Hz, 2H), 8.41-8.05 (m, 4H), 7.93 (s, 2HR37(d,J = 7.9 Hz,
1H), 7.68 (s, 2H), 7.56 (d,= 6.7 Hz, 3H), 7.50-7.26 (m, 2H), 7.09-7.00 (m).26167 (d,J

= 8.0 Hz, 1H), 5.62 (s, 1H}’C NMR (125 MHz, DMSO-ds): § 165.9, 163.6, 159.5, 158.3,
150.9, 139.2, 138.9, 138.8, 135.7, 135.5, 135.@.213134.2, 133.7, 133.4, 133.0, 132.2,
131.9, 130.8, 130.7, 129.9, 128.9, 128.6, 128.8,412123.4, 123.1, 120.5, 120.3, 120.2,
120.1, 114.4, 106.64RMS (ESI):m/z calculated for gH»N4O 467.1872 found 467.1896
[M+H] "

4.1.14 N-(2-(naphthalen-2-yl)-1H-benzo[d]imidazei#}-4-((2-phenylquinazolin-4-
yl)amino)benzamidelQd)

Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSOs): § 12.54 (s, 1H), 10.23 (d,= 9.6 Hz, 1H), 8.65 (d] =
8.4 Hz, 1H), 8.52-8.50 (m, 1H), 8.30 (t= 7.1 Hz, 2H), 8.21-8.16 (m, 4H), 7.95Jt= 4.4
Hz, 2H), 7.86-7.84 (m, 1H), 7.80-7.65 (m, 4H), ZB52 (m, 8H), 7.40-7.35 (m, 1H)C
NMR (125 MHz, DMSO-dg): 6 167.1, 159.2, 157.9, 151.4, 151.2, 150.4, 14910,9, 146.8,
143.0, 142.6, 133.7, 133.1, 132.5, 131.2, 129.8.9,2128.7, 128.5, 128.0, 127.8, 126.1,
124.0, 123.5, 122.2, 122.0, 121.6, 120.3, 118.3,31112.2, 111.9, 111.5; HRMS (ESM)iz
calculated for giH2:N4O 467.1872 found 467.1896 [M+H]

4.1.15 2-(thiophen-2-yl)-N-(2-(trifluoromethyl)- lbkenzo[d]imidazol-5-yl)quinazolin-4-

amine (1)



Off-white solid; yield 80 %; mp:160-164 °C; FT-IRnf): 3325, 3062, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#): 6 12.32 (s, 1H), 8.22-8.11 (m, 1H), 7.89—7.80 (m),1H
7.71 (d,J = 7.9 Hz, 1H), 7.67-7.39 (m, 2H), 7.40Jt= 1.9 Hz, 1H), 7.26 (t) = 13.6 Hz,
1H), 7.17 (t,J = 7.8 Hz, 1H), 6.77 (dJ = 7.9, 1H), 5.36 (s, 2H)**C NMR (125 MHz,
DMSO- dg): d 167.5, 159.4, 158.2, 151.0, 144.1, 138.5, 13430,9, 130.5, 129.0, 128.6,
128.4, 128.2, 127.8, 127.8, 126.7, 125.5, 123.6,412114.5; HRMS (ESI)m/z calculated
for CaiH2oN40 467.1872 found 467.1896 [M+H]

4.2 Bacterial strains and media

The gram positive and gram-negative pathogen pahbhcteria consisted dscherichia
coli (ATCC 25922), Klebsiella pneumoniae(BAA-1705), Acinetobacter baumannii
(BAA1605), Pseudomonas aeruginogATCC 27853) andStaphylococcus aureys®\TCC
29213). NRS199, NRS129, NRS186, NRS191, NRS192,19BSNRS194, NRS198 are
MRSA strains while VRS1, VRS4, VRS12 are VRSA stsaiThese strains were obtained
from BEI/NARSA/ATCC (Biodefense and Emerging Infecs Research Resources
Repository/Network on Antimicrobial ResistanceStaphylococcus aurelfsmerican Type
Culture Collection, USA) and routinely cultivated Mueller-Hinton Agar (MHA). Prior to
the experiment, a single colony was picked from MplAte, inoculated in Mueller-Hinton
cation supplemented broth 1l (CA-MHB) and incubateernight at 37 °C with shaking for
18-24 h to get the starter culture.

M. tuberculosiH37Rv ATCC 27294 was cultured in Middlebrook 7H®If¢o, Becton, NJ,
USA) media supplemented with 10% ADC (Bovine Sewliumin, Dextrose, NaCl), 0.2%
glycerol and 0.05% Tween-80 (ADC-Tween-80).

4.2.1 Antibiotic susceptibility testing against patogen panel consistingde. coli, S. aureus

K. pneuminiag A. baumannii and P. aeruginosa

Antibiotic susceptibility testing was carried out the newly synthesized compounds by
determining the Minimum Inhibitory Concentration i) with reference to the standard
CLSI guidelines [31, 32]. MIC is defined as the miom concentration of compound at
which visible bacterial growth is inhibited. Baa#&drcultures were grown in Mueller-Hinton
cation supplemented broth (CA-MHB). Optical den$®Dsog) of the cultures was measured,
followed by dilution for ~18 cfu/mL. This inoculum was added into a seriesesf tvells in a

microtitre plate that contained various concentragi of compound under test ranging from



64-4 ug/mL. Controls i.e., cells alone and media alonéthput compound+cells) and
levofloxacin used as a reference standard. Plag® wicubated at 37 °C for 18 h

followed by observations of MIC values by the alugenr presence of visible growth. For
each compound, MIC determinations were performei@pendently thrice using duplicate

samples each time.
4.2.2 Antibiotic susceptibility testing against patogenic mycobacteria

Antimycobacterial susceptibility testing was cadrut on the newly synthesized compounds
by using broth micro dilution assay [33]. 1g/100 rstock solutions of test and control
compounds were prepared in DMSO and stored in —-20A¢obacterial cultures were
inoculated in Middlebrook 7H9 enriched (Difco, Bact NJ, USA) media supplemented with
10% ADC-Tween-80 (Bovine Serum Albumin, Dextrose€% glycerol and 0.05% Tween
80) and ORQy of the cultures was measured, followed by dilutiorachieve ~10cfu/mL
[34]. The newly synthesized compounds were testaa .0064—-0.00005 g/100 mL in two-
fold serial diluted fashion with 2.hL of each concentration added per well of a 96-well
round bottom micro titre plate. Later, 97b of bacterial suspension was added to each well
containing the test compound along with appropréaetrols. Presto blue (Thermo Fisher,
USA) resazurin-based dye was used for the visudlidentification of active compounds.
MIC of active compound was determined as lowestentration of compound that inhibited
visible growth after incubation period. For eachmpound, MIC determinations were
replicated thrice using duplicate samples. The Mi&es were incubated at 37 °C for 7 days
for Mtb.

4.2.3 Cell Cytotoxicity Assay

The active newly synthesized compounds were scdefaretheir cell toxicity against Vero
cells using MTT assay [35]. ~1@ells/well were seeded in 96 well plate and incethat 37
°C with an 5% CQ@atmosphere. After 24 h, compound was added rarfgang 100-5 mg/L
and incubated for 72 h at 37 °C with 5% £&mosphere. After the incubation period, MTT
was added at 5 mg/L in each well, incubated at@7ot further 4 hours, residual medium
was discarded, 0.1 mL of DMSO was added to sokéilhe formazan crystals and OD was
taken at 540 nm for the calculation of §£0CGs is defined as the lowest concentration of
compound which leads to a 50% reduction in celbNity. Doxorubicin was used as positive

control and each experiment was repeated in tafgic



4.2.4 ADMET properties calculation

ADMET properties of the synthesized compounds waleulated using Qikprop program
(Qikprop, version 6.5, Schrodinger, LLC, New YoNY, 2014). As can be seen below, the
partition coefficient (QPlogPo/w), hydrogen bondndcs (donor HB), hydrogen bond
acceptors (acceptor HB), molecular weight (mol.)Vdnd percent human oral absorption
exhibited satisfactory results. The compounds &tfiowed Lipinski rule of five. ADMET
properties for Isoniazid and Rifampicin were alatcalated and compared with the results of
the synthesized compounds.
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2. Compounds 8b, 8c, 8d, 8g, 8h, 8i and 10a displayed selective and potent inhibitory
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