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Abstract: New 2-arylquinazoline benzamide derivatives weratlsgsised and screened
against H37RV strain, compounds displayed speaitfid potent anti-mycobacterial activity
againstMycobacterium tuberculosi®a, 9c, 9d, 9e, 9f, 9h, 13b, 17d and 17e exhibited
selective and good inhibitory activity againgycobacterium tuberculosisvith the MIC
values range of 4-3ig/mL. Molecular modelling studies also supports that Hotive
molecules can fit well in the binding pocket of GJmvith good ligand-protein interactions,
strong binding energies and satisfactory ADMET prtips results (obeys the Lipinski rule
of 5). Comprehensively, the studies recommendet ttlese new quinazoline derivatives

have the potential to be further develop as prdasmeanti-mycobacterial leads.

Keywords. 2-arylquinazoline, tuberculosis, minimum inhibitorgoncentration (MIC),

molecular modelling.



1.0 Introduction:

Increased global prevalence and rise in multi-dregjstance status of various infectious
disease like tuberculosis fuelled the search feehantimycobacterial agentgigure 1) [1]
acting through different mechanisms to overcomestasce. Tuberculosis is a transmissible
disease caused byycobacterium tuberculosi®tb) and recognized to have a high mortality
rate globally [2]. According to WHO reports, 10 hah cases were reported in 2017
globally, with India having the highest incidenagrdten [3]. Emergence of drug-resistant TB
(DR-TB) is often accompanied with chronic immungstgssive conditions like HIV and
diabetes, thus severely limiting current treatmaptions. Clinical approval of Bedaquiline
(A, Fig. 1) [5] after a gap of 40 years has kindled hope dmcovering new drugs by
consideration of different heterocycles as anti-ofacterial agents [1]. Quinazoline is one of
the versatile scaffold of medicinal importance gssing diverse pharmacological properties
such as anti-tubercular [6], antibacterial [7],i@eoivulsant [8], anti-HIV [9], antifungal [9],
anti-inflammatory, analgesic [10] and anticancet][activities. The present work focuses on
the exploration of 2-aryl quinazolines as poten@iatimycobacterial agents. A survey of
literature suggests that very few reports exist quinazoline based compounds as
antimycobacterial agents. Pyrazinami@® Fig. 1) is the front line therapy used to treat
tuberculosis. For active tuberculosis, it is oftased with other first line drugs like
Rifampicin, Isoniazid and Ethambutol [5]. Macozieo{C, Fig. 1), a promising fused
heterocyclic derivative was identified against deugceptible (DS) and drug-resistant (DR)
Mtb strains which led to the exploration of diffatdused heterocycles as antimycobacterials
[12]. Wanget al. reported 4-(aminopyrazolyl)-substituted quinazedir{D Fig. 1) to possess
inhibitory activity against protein kinases (PknA RknB) of Mycobacterium tuberculosis
[13]. Tran et al. reported 4-aminoquinazolines (E & Fig. 1), as potent inhibitors oRN-
acetylglucosamine-1-phosphate uridyltransferasen{@l of M. tuberculosis[14]. Our
continued interest in exploration of the potenkadlogical applications of Quinazolines led
to the synthesis of 4-anilino-2-phenylquinazolimgth various substitution pattern.



[]ANHz d*»m VO

Bedaquiline (A) Pyrazinamide (B) Macozinone (

Fig. 1. Approved TB-drugs and Quinazoline derivativesmis-mycobacterial agents.
2.0 Resultsand discussion:
2.1 Chemistry

A series of new 2-arylquinazoline derivatives weyathesized as describedSohemes 1 &

2. 2-aminobenzamid& was condensed with different substituted aryl laydes 2a-c for
about 12-24 h in presence of dimethylsulphoxidafford 2-arylquinazolinone8a-c [15].
These derivatives were treated with phosphorusofychloride andN, N-diethyl aniline to
provide 2-aryl 4-chloroquinazoline derivativda-c [15]. The chlorinated derivative4a-c
undergo nucleophillic substitution with substitutedroanilines $&10) to obtain N-(4/3-
nitrophenyl)-2-phenylquinazolin-4-amirga-c. Further, the nitro derivatives were reduced to
amine functionality by using iron powder and cafsichloride in presence of ethanol, to
afford N'-(2-phenylquinazolin-4-yl)benzene-1,4-diamife-c & 11. Finally, coupling of
amines with diverse carboxylic acida-i & 12a-f afforded the corresponding amide
derivatives9a-m and 13a-f in moderate to excellent yields. Chlorinated datiixe 4a was
also treated with 4-aminobenzoic acld to yield 4-((2-phenylquinazolin-4-yl) amino)
benzoic acid1l5 which was further subjected to amide bond formatieith different
substituted amine%6a-f to afford the corresponding amide derivatid&s-f in moderate to

excellent yields.

Scheme 1. Synthesis of N-(4-((2-phenylquinazolin-4/3-yl) amino) phenyl) lzmide

derivatives.
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1) 3-Nitroaniline (10)

] 2) R1AO 0 POCs, cl 2-Propanol 2
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2a: Ry = phenyl 2-Propanol k ' ° )CL HATU, DIPEA, N,
2¢: Ry = 3,4,-dimethoxyphenyl 85°C,12h Ry O DMF, 0 °C-rt, 10-12h
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CaCl, anhydrous | 95 °C, 6-8 h, 70-75 %

9a: Ry = phenyl; R, = 2-naphthyl

9b: Ry = phenyl; Ry = 1H-1,2,3-triazolo-1-phenyl

9c: Ry = phenyl; R, = 5-chlorothiophenyl

9d: Ry = phenyl; Ry = N,N-dimethyl-4-phenyl

9e: Ry = phenyl; R, = 5-bromo-2-chlorophenyl

9f: Ry = phenyl; R, = 4-cyanophenyl

9g: R4 = phenyl; Ry = 6-bromo-2-pyridyl

9h: R4 = phenyl; Ry = 4-iodophenyl

9i: Rq = 3,4-dimethoxyphenyl; R, = 5-chlorothiophenyl
9j: R¢ = 3,4-dimethoxyphenyl; R, = 5-bromo-2-chlorophenyl
9k: R4 = 4-cyanophenyl; R, = 4-cyanophenyl

91: Rq = 4-cyanophenyl; R, = 5-chlorothiophenyl

9m: R4 = 4-cyanophenyl; R, = 5-bromo-2-chlorophenyl

13a: Ry = phenyl; R, = 5-chlorothiophenyl

13b: Ry = phenyl; R, = 5-bromo-2-chlorophenyl
13c: Ry = phenyl; R, = 4-cyanophenyl

13d: Ry = phenyl; R, = 4-iodophenyl

HN
13e: Ry = phenyl; Ry = N,N-dimethyl-4-phenyl

N
/)\ 13f: Ry = phenyl; R, = 6-bromo-2-naphthyl

7a-c
)k HATU, DIPEAN2
OH | DMF, 0°C-rt, 10-12 h
8a-i 72-80 %

Scheme 2. Synthesis oN-phenyl-4-((2-phenylquinazolin-4-yl) amino) benzamiderivatives
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2.2 In vitro anti-mycobacterial activity

o o}
.R3
N
~NH> HN

R3

DMF, 0 °C-tt, 10-12 h
70-81 % 17af

_ weaf @N
,L : HATU, DIPEA, N, N2\©

17a: Ry = 3,5-dimethoxyphenyl!
17b: Rz = 3,4,5-trimethoxyphenyl|
17c: Rz = 3-chloro-4-fluoropheny!|
17d: R =ethyl alanate

17e: Rz = ethyl leucinate

17f: R3 = 4-chlorobenzyloxy

All the newly synthesized 2-aryl quinazoline benmnderivatives were assessed for their

anti-mycobacterial activity againg¥l.

tuberculosisH37Rv ATCC 27294 (Mtb) using

Rifampicin and Isoniazid as reference compoundse Tbmpounds exhibited interesting

inhibitory activity in a range of MIC 4-6dg/mL. The results are tabulatedTiable 1. In all



these compounds, the C2-position is maintained reeny or substituted phenyls. The
compounds exhibited good to moderate activity witien C2 position is phenyl, however,
when it is changed to 3,4-dimethoxyphen@l ¢ 9j) or 4-cyanophenyl9% - 9m) the
compounds exhibited loss of activity. Among the tegsized compounds, when the C2-
position was substituted with phenyl and C4 wasssuled with various differently
substituted anilino amines at para position compswa-9m were obtained. When the
substituents on the anilino amineswere varied by different electron withdrawing goswas

in 5-bromo-2-chlorophenyBe, 4-cyanophenyl9f, 4-N,N-dimethyl amino phenylod, 4-
iodophenyl 9h and 5-chlorothiophenyBc derivatives, the compounds exhibited potent
inhibitory activities against Mtb H37Rv (MIC rangjrfrom 4-16ug/mL). When R groups
are substituted with bulky group like 2-naphtt®d, the compound has also shown good
inhibition against Mtb H37Rv (MIC 1Ag/mL). However, the compound with triazolophenyl
9b as R was found to be inactive. Further, change of PheamyC2-position with 3,4-
dimethoxyphenyl%i and9j) and 4-cyanophenybk to 9m) resulted in reduction in activity.

Table 1. MIC (ug/mL) of 2-arylquinazoline based amide detivas 9a-m, 13a-f & 17a-f.

______________________________________________________________________

______________________________________________________________________

M. tuberculosis
H37Rv
S.no | Compound R1 R2/ R3
ATCC 27294
MIC (ug/mL)
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Further, when we changed the substitution on andimines from para to meta position, as in
5-chloro-2-thiophenyl 13a, 5-bromo-2-chlorophenyl13b, 4-cyanophenyl13c and 4-
iodophenyl13d, the derivatives showed moderate to good inhipitativity (MIC 16-64
pg/mL). In further modification, when compound3a-f with reverse amide substitution
were tested, they exhibited encouraging restitd and17e showed MIC of 16 & 331g/mL
respectively). In order to assess the broad biogirofile of the compounds, the derivatives
were also evaluated against ESKAP pathogen pahel,compounds were found to be
inactive (supporting information). It was inferrdtht the synthesized molecules have shown
selective inhibition particularly againsflycobacterium tuberculosisThe broad Structure

Activity Relationships (SAR) derived is presentadrig. 2.




4™ position R, amide

R 4-cyanopheny and 5-bromo-2-chlorophenyl,
Phenyl - moderate to good 2-naphthyl, 5-chlorothiophenyl, 4-N,N-
inhibition
3.4-dimethoxyphenyl, 4-
cyanophenyl moiety- moderate

dimethylphenyl, 4-iodophenyl moiety- good

to moderate inhibition

inhibition 3" position
5-bromo-2-chlorophenyl moiety- moderate
B -
cN ' % inhibition
0. 0. Ry Br Br
NH NH CI
o o .
HN HN
= NH Cl 0 M
>N >N
NS NS Hi HN
‘ = Lz =N
_ . SN
H37Rv H37Rv N ’ N P N
MIC = 4 pg/mL MIC = 4 pg/mL ﬁ A N" Y
. H37Rv O =
/\)k MIC = 64 pg/mL H37Rv
HN o MIC = 32 pg/mL
o Replacement with reverse amide
HN Good to moderate activity was found
SN with PABA linked amide derivatives,
_ here we replaced with the reverse
NJ\@ amide screened the derivatives
against M. tuberculosis H37Rv.
H37Rv
MIC = 16 pg/mL

Fig. 2. Structure Activity Relationship (SAR) of new 2yhquinazoline derivatives.
3.0 Molecular modelling studies:

As structurally related molecules are reportedxtul@t inhibitory activity against Mtb GImU
[16], the newly synthesized molecules were dockgairstM. tuberculosisGImU crystal
structure to determine their inhibitory potentidlhe 3D crystal co-ordinates ofl.
tuberculosisGImU were retrieved from the protein data bank BPID: 4K6R). Molecular
docking studies were performed for the selecteelbiove molecules9g, 9c, 9d, 9e, 9f, 9h,
13b, 17d and17e) of 2-arylquinazoline benzamide derivatives arel lllest orientations &e
and9f in to the active-site of GImU protein is represehinFig. 2. The compoun®e forms
two hydrogen bonding interactions, in which initial owas found at a distance of 2.99 A,
where C=0 0Be act as an acceptor and NH of Glyl5 as a donottaddditional hydrogen
bonding interaction was found at a distance of Ad8etween aromatic hydrogen @ as a
donor and C=0 of Glu207 as an acceptor. Beside® &romatic hydrogen bonding
interactions were observed with Leul2, GIn83, Gtul#hd Glu207. Furtherg-cation
interaction was found between nitrogen of Argl9 and26 with aromatic ring oBe.
Hydrogen bonding interactions of the other poterhpound9f was found at a distance of

2.62 A in which C=0 of9f acts as an acceptor and NH of Gly88 as a donoe. Th



supplementary hydrogen bonding interaction was doaa distance of 2.76 A, where C=0
of 9f acts as an acceptor and NH of Leu87 as a donorRamwmatic hydrogen bonding

interactions were observed with GIn83 and Aspllidther,n-cation interaction was found

between nitrogen of Argl9 and Lys26 with aromaing rof 9f, whereas the co-crystal has
shown 2 hydrogen bonding interactions with GIn88, (i) C=0 of GIn83 at a distance of
2.04 A and (ii) the C=0 of GIn83 at a distance af62A. In our studies we observed that all
the active molecules have shown interactions Wwithkey amino acid residues. Further, we
observed that all of the active molecules weredittvell in the active binding pocket and

interacted with all the amino residues relatechtodo-crystal.

9e 9f

- GLN 83

ASP 114

il R ———————

Fig. 3 a) Binding pose oBe and9f (ball and stick representation) ligand interactiam the

active pocket of binding pocket of GImU (PDB ID: @R). The gold colour lines represent



hydrogen bond interactions, the cyan colour linegly the aromatic hydrogen bond
interactions and green line indicates cation-aieteractionsb) Super imposition o09a, 9d,
9e and9f at the binding pocket (binding site indicatedhe tainbow colour) of GImU (PDB
ID: 4K6R).

Table 2. Binding energy and ligand interactions of dockedanoles 9a, 9c, 9d, 9e, 9f, 9h,
13b, 17d and17e).

Binding Ligand Interactions
Ligand
S.no gd Energy m -cation/
! Kealimol H-Bond Hydrophobic
(Kcal/mol) n-w stacking
GIn83, Leus Arg19,
ngs, Leusy, Lys26 | Leul2, Alal4, Prol6,Prog6, Leusy,
1. 9a -51.036 | | |
Glyss . Ala92, Tyrl50, Alal82, Val238
(m-cation)
Tyr209 Alal4, Prol6, Prog6,Leus?,
2. 9c -37.440 Leu87, Gly88
Alal82, Tyr209, Leu210, Val238
(m-m)
GIn83, Gly88,
, o 45570 AG19 | | eu12, Ala14, Pro16, Pro86, Leus?,
' ' Asp114,Glul6s, . Ala92, Tyr150, Tyr209
(m-cation)
Glu207
GIn83, Gly88, Argl9,
Leul?, Alal3, Alal4, Prol6, Val27,
4 % -43.442 Serl12, Glul66, Lys26
Pro86,Leu87, Ala92
Glu207 (m-cation)
GIngs, Leus?, AG19 | Leut12, Alal4, Pro16, Pro86,Leust,
5. of -49.529 292 0
Gly8s, Asp114 (1) Alad2, Tyrl5
Tyr209 Alal4, Prol6, Alal82, Proge,
6. %h -51.165 Leu87, Gly88
Leu87, Tyrl50, Tyr209, Val238
(m-m)
Leul?2, Alal3, Alal4, Prol6, Val27,
7. 13b -54.488 Argl9 -
Pro86, Ala92




Alal4, Gly1s, His58 Leul2, Alal3, Alal4, Prol6, Progs,
8. 17d -61.058 |
GIng3 (1) Alag2

Leul2, Alal3, Alal4, Prol6, Val27,

9. 17e -37.289 Lys26 -
Pro86, Leu87, Ala92

Co- Alal4, Prol6, Leu82, Pro86, Leu8J7,

10. -55.550 GIn83 -
crystal Ala92, Tyr209

3.1 Prime MM/GBSA binding energy calculations

In our studies, we observed that all the active maunds have shown greater binding
energies compared to the co-crystal binding enexggulated by using MM/GBSA tool. The
objective of MM/GBSA and docking studies is to explthe potential of the synthesized
compounds as inhibitors of GImU. In our studies, woleserved that the synthesized
compounds have shown good ligand interactions amdirty energies at the binding pocket
of GImU as shown iTable 2. The active molecules displayed binding energaaging from
-37.289 to -61.058 kcal/mol in comparison to thecogstal binding energy -55.550 kcal/mol.
Finally, some of the identified ligands confirmeelter binding energy compared to the co-

crystal, suggesting that the synthesized compofingell for inhibiting Mtb GImU.
3.2 ADMET properties

ADMET properties of the synthesized compounds wealeulated 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 &fiowed Lipinski rule of five. ADMET
properties for Isoniazid and Rifampicin were alatcalated and compared with the results of
the synthesized compaunds. The predicted reseltshawn inT able 3.

Table3. ADMET properties

Recomme
Descriptors nded 9a 9c 9d 9% of %h 13b 17d 17e
values

Isoniaz | Rifampi
id cin




Molecular | 130.0- | 466.5 | 4569 | 459.5 | 520.8 | 4414 | 5423 | 529.8 | 4405 | 4825 | 137.14 | g0 o0
weight 725.0 41 48 49 22 91 78 22 01 81 1 :
Dipole L
10-125 | 7.028| 383§ 9957 7542 8358 4489 5J68.668 | 2.112| 3.32 5.739
moment
8272 | 775.1 | 843.6 | 810.6 | 804.9 | 8457 | 762.7 | 786.5 | 868.9 | 329.90

Total SASA | 300-1000| “5¢ - 10 et 04 ou 05 54 o S 983.65
No. of

rotatable 0-15 5 5 6 5 6 5 5 8 9 2 24
bonds
Donor HB | 0.0-6.0 2 2 2 2 2 2 2 1 1.25 3 5
ACEeBptor 2.0-20.0 5 5 6 5 6.5 5 5 6 6.2 45 18.65
QP

P 56.64 | 50.37 | 55.51 | 53.88 | 52.68 | 55.21 | 52.18 | 49.94 | 55.44
Polar)llzablllt 13.0-70.0 5 5 3 4 5 5 3 3 5 14.107 71.616
QP logP 20-65 | 6.606| 6074 6142 6715 5.05

o .0-6. . . 142 6. 052  6.488 6.478.4445| 6.403| -0.646|  3.187

-3.0 and

QP log BB 1o 0586 | -0.371| -0.69§ -0.221 -14 -0.846 -0.186 44.] -1.06 | -0.844| -2.113
Human

Oral 1-3 1 1 1 1 1 1 1 1 1 2 1
Absorption

Percent

Human | >80%is | 1455 | 100 | 100 | 100| 9188 °%*| 100 | 100 | 100| 6683 56.518
Oral high 8
Absorption

Rule of .

Five <25%is 1 1 1 2 1 2 2 1 1 0 2
. . low

violations

4.0 Conclusion

In conclusion, a series of new 2-arylquinazolinaZaenide derivatives were synthesized and

evaluated against Mtb H37Rv strains. Compoudeland 9f exhibited selective and potent

anti-mycobacterial activity with MIC valuedg/mL. Compound9a, 9c, 9d, 9h and17d also

showed anti-mycobacterial activity with MIC valuiesthe range of 8-16ig/mL. Molecular

modelling studies conducted suggested that thenegited compounds act as inhibitors of

Mtb GImU and bind well in the active binding pockkttb GImU is an important therapeutic

target for Mtb. The compounds also showed goodtgarotein interactions, strong binding

energies and satisfactory ADMET properties resigbseys the Lipinski rule of 5). With the

encouraging results obtained the newly synthesizadylquinazoline benzamide derivatives

have shown the potential for further developmergrasiising anti-mycobacterial agents.



5.0 Experimental Section:

5.1 General Methods. All the reagents and solvents were obtained froommercial
suppliers and were used without further purificatidnalytical thin layer chromatography
(TLC) was performed on MERCK pre-coated silica @@IF254 (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 sofutdd samples in the DMS@s as
solvent using tetramethylsilane (TMS) as the iraestandard. Chemical shifts fofl and
13C are reported in parts per million (ppm) downfidldm tetra methyl silane. Spin
multiplicities are described as s (singlet), brso#ld singlet), d (doublet), t (triplet), q
(quartet), and m (multiplet). Coupling constaiit {alues are reported imertz (Hz). HRMS
were determined with Agilent QTOF mass spectromé&t0 series instrument. Wherever
required, column chromatography was performed usitiga gel (60-120). The reactions
wherever anhydrous conditions required are camieder nitrogen positive pressure using
freshly distilled solvents. All evaporation of selws was carried out under reduced pressure
using rotary evaporator below 46. Melting points were determined with an elechrermal
digital melting point apparatus IA9100 and are urexted. The names of all the compounds

given in the experimental section were taken framer@BioDraw Ultra, Version 12.0.
5.1.1 Preparation of intermediat&¢a-c), 4(a-c), 6(a-c), 11 and 15.

Intermediates3(a-c), 4(a-c), 6(a-c), 11 and15 (Scheme 1 & 2) were prepared according to
the procedures described in the previously repartethods [15].

5.1.2 General Experimental Procedure for the Sysithef piperazine amide derivativeda{
m, 13a-f and16a-f);

To the mixture of substituted benzoic aci@a-{ and12a-f 1 mmol) and HATU (1 mmol),
DMF (3mL) was added slowly under nitrogen atmosphdihe reaction mixture was then
stirred for 20 minutes at ¥, followed by the addition of substituted 2-anjltazoline 7a-c,

11 and15, 1 mmol). The reaction mixture was stirred forrhutes at room temperature,
followed by the addition of DIPEA. Upon completiof the reaction as monitored by TLC,
crushed ice was added to the reaction mixture. rélsalting solid was then subjected to
vacuum filtration; excess of water was used to waf$lthe insoluble solids to obtain crude
powder which was purified using column chromatobsagelution with hexane/EtOAc =

7:3). The pure products were collected as whitewrosolids in good yields.



5.1.2.1 N-(4-((2-phenylquinazolin-4-yl)amino)phéfRdnaphthamide9a)

Off-white solid; yield 80 %; mp:160—164 °C; FT-IRnf%): 3325, 3062, 1650, 1585, 780,
710:*H NMR (500 MHz, DMSO#dg): 6 10.51 (s, 1H), 9.93 (s, 1H), 8.64 (s, 1H), 8.60J(d

8.3 Hz, 1H), 8.48 (dJ = 6.4 Hz, 2H), 8.12 (d] = 6.9 Hz, 1H), 8.09 (s, 2H), 8.04 @= 7.1

Hz, 1H), 7.99-7.94 (m, 4H), 7.89 (= 3.8 Hz, 2H), 7.69-7.61 (m, 3H), 7.53Jt= 7.2 Hz,
3H); *C NMR (125 MHz, DMSO-dg): § 165.8, 159.5, 158.3, 150.9, 138.9, 135.6, 135.5,
134.7, 133.6, 132.8, 132.6, 130.7, 129.4, 128.8,6,2128.5, 128.4, 128.1, 127.3, 126.3,
124.9, 123.5, 123.1, 121.0, 114.5; HRMS (ESi)z calculated for @H»N4O 467.1872
found 467.1896 [M+H].

5.1.2.2 1-phenyl-N-(4-((2-phenylquinazolin-4-yl)aojphenyl)-1H-1,2,3-triazole-4-
carboxamide gb)

Off-white solid; yield 76 %; mp:163-168 °C; FT-IRnf"): 3325, 3059, 1650, 1585, 780,
710;*H NMR (500 MHz, DMSO#): 6 10.64 (s, 1H), 9.91 (s, 1H), 9.49 (& 17.0 Hz, 1H),
8.59 (d,J = 8.4 Hz, 1H), 8.49-8.89 (m, 2H), 8.04 (= 7.6 Hz, 2H), 7.97 (s, 3H), 7.88 (@,

= 3.8 Hz, 2H), 7.68-7.62 (m, 3H), 7.57-50 (m, 5&C NMR (125 MHz, DMSO-dk): ¢
159.5, 158.4, 158.3, 150.9, 144.3, 138.8, 136.5.713134.8, 133.6, 130.7, 130.4, 129.7,
128.8, 128.5, 128.3, 126.3, 125.9, 123.5, 123.1,.112121.0, 114.4; HRMS (ESIn/z
calculated for GoH,:N70 484.1886 found 484.1904 [M+H]

5.1.2.3 5-chloro-N-(4-((2-phenylquinazolin-4-yl)am)phenyl)thiophene-2-carboxamidi)

White solid; yield 78 %; mp:161-166 °C; FT-IR (cn 3326, 3042, 1656, 1585, 1040, 770;
'H NMR (500 MHz, DMSOdg): § 10.40 (s, 1H), 10.02 (s, 1H), 8.58 (M= 8.3 Hz, 3H),
7.99-7.87 (m, 7TH), 7.82 (s, 2H), 7.69 (s, 2H), 7(SOLH);*C NMR (125 MHz, DMSO-):

¢ 159.5, 159.1, 158.3, 150.9, 139.8, 138.8, 135.8,513134.2, 133.6, 130.7, 129.4, 128.8,
128.7, 128.5, 128.4, 126.4, 123.5, 123.2, 121.4.51HRMS (ESI):m/z calculated for
CasH17CIN,OS 457.0890 found 457.0924 [M+H]

5.1.2.4 4-(dimethylamino)-N-(4-((2-phenylquinazetiyl)amino)phenyl)benzamided)

White solid; yield 73 %; mp:163—167 °C; FT-IR (&) 3325, 3059, 1650, 1585, 770, 710;
'H NMR (500 MHz, DMSOdq): 6 9.91 (d,J = 9.6 Hz, 1H), 8.83 (s, 1H), 8.74 @= 5.8 Hz,
1H), 8.56 (tJ = 6.4 Hz, 1H), 8.47 (d] = 5.9 Hz, 1H), 8.33 (s, 1H), 8.19-7.98 (m, 2HNCE-



7.84 (m, 4H), 7.81-7.43 (m, 4H), 6.99-6.71 (m, 38I}13 (s, 3H), 3.07-2.97 (m, 3HYC
NMR (125 MHz, DMSO-dg): 6 166.5, 136.5, 131.9, 131.6, 131.1, 131.0, 130.9,7.330.5,
130.2, 130.1, 128.7, 128.6, 128.4, 128.1, 127.9,8,2126.8, 126.4, 122.5, 115.2, 52.8;
HRMS (ESI):m/zcalculated for gH,sNsO 460.2137 found 460.2160 [M+H]

5.1.2.5 5-bromo-2-chloro-N-(4-((2-phenylquinazolind)amino)phenyl)benzamid@e)

Light brown solid; yield 78 %; mp:160—165 °C; FT-(Br%): 3325, 3060, 1650, 1585, 780,
710, 680, 605'*H NMR (500 MHz, DMSOe): 6 10.63 (s, 1H), 9.92 (s, 1H), 8.59 (b= 8.4
Hz, 1H), 8.48-8.44 (m, 2H), 7.96 (d= 8.9 Hz, 2H), 7.91-7.85 (m, 2H), 7.81 (d+ 8.9 Hz,
2H), 7.74 (ddJ = 8.6, 2.4 Hz, 1H), 7.66-7.62 (m, 1H), 7.58-7.49 6H); *°C NMR (125
MHz, DMSO- dg): 6 163.6, 159.5, 158.3, 150.9, 139.2, 138.8, 135.5,013134.2, 133.6,
132.2, 131.9, 130.7, 129.9, 128.9, 1285, 128.8,412123.5, 123.2, 120.5, 120.2, 114.5;
HRMS (ESI):m/zcalculated for gH1gBrCIN,O 529.0431 found 531.0446 [M+2]

5.1.2.6 4-cyano-N-(4-((2-phenylquinazolin-4-yl)ao)phenyl)benzamid &f)

Light yellow solid; yield 78 %; mp:159—163 °C; FR-{cm %): 3325, 3060, 2230 1650, 1585,
780, 710;'H NMR (500 MHz, DMSOdg): 6 10.55 (s, 1H), 9.93 (s, 1H), 8.59 (b= 8.3 Hz,
1H), 8.46 (dd,) = 7.6, 1.8 Hz, 2H), 8.16 (d,= 8.3 Hz, 2H), 8.06 (d] = 8.4 Hz, 2H), 7.97 (d,

J = 8.9 Hz, 2H), 7.92-7.87 (m, 4H), 7.66-7.62 (m),1H53 (d,J = 7.1 Hz, 3H);*C NMR
(125 MHz, DMSO-dg): ¢ 164.4, 159.5, 158.3, 139.5, 138.7, 135.8, 13533.7, 132.9,
130.7, 129.0, 128.9, 128.8, 128.5, 128.3, 126.8.412123.1, 121.0, 118.8, 114.4, 114.2;
HRMS (ESI):m/zcalculated for ggH19N5O 442.1668 found 442.1694 [M+1]

5.1.2.7 6-bromo-N-(4-((2-phenylquinazolin-4-yl)anmjiphenyl)picolinamidedg)

Brown solid; yield 72 %; mp:161-165 °C; FT-IR (C1m 3325, 3060, 1650, 1585, 780, 710,
680: 'H NMR (500 MHz, DMSOd): 5 10.56 (s, 1H), 9.92 (s, 1H), 8.97 (s, 1H), 8.59](d,
8.2 Hz, 1H), 8.46 (d] = 6.2 Hz, 2H), 8.29 (d] = 6.3 Hz, 1H), 7.97 (d] = 8.7 Hz, 2H), 7.87
(t, J = 6.0 Hz, 5H), 7.65-7.60 (m, 1H), 7.52 @= 6.8 Hz, 3H);"*C NMR (125 MHz,
DMSO- dg): 0 163.2, 159.5, 158.3, 150.9, 150.1, 144.6, 139.8,8.3135.9, 134.9, 133.6,
130.7, 128.8, 128.6, 128.5, 128.4, 128.3, 126.3,412123.1, 121.0, 114.4 ; HRMS (ESI):
m/zcalculated for gsH1gBrNsO 495.0695 found 497.0646 [M+2]

5.1.2.8 4-iodo-N-(4-((2-phenylquinazolin-4-yl)amiplbenyl)benzamid&k)



White solid; yield 79 %; mp:163-168 °C; FT-IR (ch 3325, 3060, 1650, 1585, 780, 710,
680;'H NMR (500 MHz, DMSO#d): 6 10.36 (s, 1H), 9.90 (s, 1H), 8.59 (= 8.2 Hz, 1H),
8.47 (d,J = 6.0 Hz, 2H), 7.95 (dJ = 8.6 Hz, 4H), 7.90-7.85 (m, 4H), 7.81 (U= 8.2 Hz,
2H), 7.65-761 (m, 1H), 7.52 (3, = 6.4 Hz, 3H):*C NMR (125 MHz, DMSO-d): § 159.4,
158.2, 151.1, 141.8, 138.7, 133.8, 130.8, 129.8.912128.7, 128.6, 128.4, 128.2, 127.4,
126.6, 124.9, 123.5, 122.7, 122.3, 114.6, 114.BMS (ESI):m/zcalculated for GH1lN4O
543.0682 found 543.0710 [M+H]

5.1.2.9 5-chloro-N-(4-((2-(3,4-dimethoxyphenyl)caalin-4-yl)amino)phenyl)thiophene-2-

carboxamide i)

Yellow solid; yield 80 %; mp:158-162 °C; FT-IR (éh1 3325, 3060, 1650, 1585, 1245, 780,
710;*H NMR (500 MHz, DMSO#d): § 11.82 (s, 1H), 10.13 (s, 1H), 8.20-7.97 (m, 4H337.
(s, 2H), 7.69 (s, 1H), 7.51 (s, 1H), 7.39 (s, 16Y3 (s, 2H), 6.56 (s, 1H), 5.00 (s, 1H), 3.96—
3.79 (m, 6H);13C NMR (125 MHz, DMSO-0g): 0 163.6, 163.4, 161.6, 159.2, 152.3, 149.6,
146.0, 139.8, 134.8, 132.8, 132.3, 128.7, 128.%7,712126.6, 126.2, 122.7, 121.2, 118.8,
115.0, 114.1, 106.3, 99.0, 56.5, 56.0; HRMS (E&i)z calculated for H2;CIN4OsS
517.1101 found 517.1125 [M+H]

5.1.2.10 5-bromo-2-chloro-N-(4-((2-(3,4-dimethoxgpil)quinazolin-4-
yl)amino)phenyl)benzamid@j}

Yellow solid; yield 75 %; mp:158-162 °C; FT-IR (¢ 3325, 3060, 1650, 1585, 1245, 780,
710, 605:"H NMR (500 MHz, DMSO#): 6 11.80 (s, 1H), 9.95 (s, 1H), 8.13 (U= 6.7 Hz,
1H), 7.84-7.76 (m, 3H), 7.69 (d,= 7.5 Hz, 1H), 7.50 () = 7.5 Hz, 1H), 7.29 (d) = 8.6
Hz, 2H), 7.23 (d,) = 4.0 Hz, 1H), 6.77—6.66 (m, 2H), 6.55 Jo& 8.7 Hz, 2H), 4.98 (s, 1H),
3.90 (d,J = 8.3 Hz, 3H), 3.88 (d) = 11.9 Hz, 3H);*C NMR (125 MHz, DMSO-ds): §
163.4, 161.6, 159.2, 158.5, 152.3, 149.6, 146.0,314134.8, 133.5, 132.3, 129.2, 128.6,
128.5, 127.7, 127.5, 126.6, 126.2, 122.8, 121.%,212115.1, 114.1, 106.3, 99.0, 56.5, 56.0;
HRMS (ESI):m/zcalculated for gH2,BrCIN,O3 589. 0642 found 591. 0622 [M+2]

5.1.2.11 4-cyano-N-(4-((2-(4-cyanophenyl)quinazdliyl)amino)phenyl)benzamidek)

Light yellow solid; yield 74 %: mp:157—161 °C; FR-(cni™): 3325, 3060, 2230 1650, 1585,
780, 710;"H NMR (500 MHz, DMSO€e): 6 10.57 (s, 1H), 10.03 (s, 1H), 8.60 (ddck 13.3,
8.4 Hz, 3H), 8.16 (dJ = 8.1 Hz, 2H), 8.06 (dJ = 8.1 Hz, 2H), 8.00 (dJ = 8.2 Hz, 2H),



7.96-7.87 (m, 6H), 7.69 (d, = 4.2 Hz, 1H):3C NMR (125 MHz, DMSO-dy): § 164.4,
158.5, 157.9, 150.6, 143.1, 139.4, 135.5, 135.3.93132.9, 128.9, 128.8, 128.8, 128.7,
127.1, 123.5, 123.3, 121.1, 119.3, 118.8, 114.8,211112.9; HRMS (ESI)m/z calculated
for CogH1gNgO 467.1620 found 467.16481+H] *.

5.1.2.12 5-chloro-N-(4-((2-(4-cyanophenyl)quinaaediyl)amino)phenyl)thiophene-2-

carboxamideql)

Yellow solid; yield 77 %; mp:159-163 °C; FT-IR (Chn 3325, 3060, 2230 1650, 1585, 780,
710:*H NMR (500 MHz, DMSO€e): ¢ 10.64 (s, 1H), 10.02 (s, 1H), 8.63-8.55 (m, 3H)18.
(d,J = 8.4 Hz, 2H), 7.99-7.89 (m, Hz, 4H), 7.82 Jd; 8.9 Hz, 2H), 7.78 (d] = 8.6 Hz, 1H),
7.75 (d,d = 2.5 Hz, 1H), 7.57-7.51 (m, 1H}’C NMR (125 MHz, DMSO-de): § 164.4,
158.5, 157.9, 150.6, 143.1, 139.4, 135.5, 135.3,9,3132.9, 128.9, 128.9, 128.8, 128.7,
127.1, 123.5, 123.3, 121.1, 119.3, 118.8, 114.6,211112.9; HRMS (ESI)m/z calculated
for CogH1CINSOS 482.0842 found 482.0870 [M+H]

5.1.2.13 5-bromo-2-chloro-N-(4-((2-(4-cyanophenyligzolin-4-
yl)amino)phenyl)benzamidéng)

Yellow solid; yield 72%; mp:159-163 °C; FT-IR (G 3325, 3060, 2230 1650, 1585, 780,
710;'H NMR (500 MHz, DMSO#): 6 10.64 (s, 1H), 10.02 (s, 1H), 8.65-8.61 (m, 3H)18
(d,J=8.4 Hz, 2H), 7.92 (1) = 5.9 Hz, 4H), 7.82 (d] = 8.9 Hz, 2H), 7.78 (d] = 8.6 Hz,
1H), 7.75 (d,J = 2.5 Hz, 1H), 7.69-7.66 (m, 1H), 7.55-7.51 (m,)1HC NMR (125 MHz,
DMSO- dg): 6 164.6, 158.4, 157.9, 150.6, 143.1, 141.0, 135.5,23134.9, 133.9, 132.9,
131.4, 129.1, 128.9, 128.7, 127.1, 123.5, 123.8,5,2120.2, 119.3, 118.0, 114.6, 112.9;
HRMS (ESI):m/zcalculated for ggH17BrCINsO 554.0383 found 556.0401 [M+2]

5.1.2.14  5-chloro-N-(3-((2-phenylguinazolin-4-ylamphenyl)thiophene-2-carboxamide
(13a)

White solid; yield 81 %; mp:160-164 °C; FT-IR (i 3326, 3042, 1656, 1585, 1040, 770;
'H NMR (500 MHz, DMSO#d): 6 10.40 (s, 1H), 10.02 (s, 1H), 8.69-8.45 (m, 3H)687.78
(m, 9H), 7.72-7.47 (m, 2H), 7.30 (s, 1HJC NMR (125 MHz, DMSO-d): § 164.6, 158.4,
157.9, 150.6, 143.1, 141.0, 135.4, 135.3, 134.8,913132.9, 131.4, 129.1, 128.9, 128.7,
127.1, 123.5, 123.3, 120.2, 119.3, 118.0, 114.8.%IHRMS (ESI):m/z calculated for
CosH17CIN4OS 457.0890 found 457.0924 [M+H]



5.1.2.15 5-bromo-2-chloro-N-(3-((2-phenylquinazetiyl)amino)phenyl)benzamid&3p)

Brown solid; yield 75 %; mp:159-163 °C; FT-IR (cih 3325, 3060, 1650, 1585, 780, 710,
680, 605;'H NMR (500 MHz, DMSO#dg): § 10.63 (s, 1H), 9.99-9.91 (m, 1H), 8.58 Jt=
10.8 Hz, 1H), 8.49-8.41 (m, 2H), 7.99-7.89 (m, 2HB9-7.82 (m, 3H), 7.81 (d,= 8.9 Hz,
2H), 7.79-7.89 (m, 1H), 7.65-7.61 (m, 1H), 7.58-07(F, 4H):**C NMR (125 MHz, DMSO-
dg): 6 162.6, 160.3, 152.8, 149.2, 139.7, 137.3, 1353B.8, 131.7, 129.4, 127.8, 127.5,
127.1, 126.4, 124.4, 124.1, 123.5, 123.1, 122.3,512120.4, 120.2, 117.1, 112.9, 104.6;
HRMS (ESI):m/zcalculated for gH1gBrCIN,O 529.0431 found 531.0446 [M+2]

5.1.2.16 4-cyano-N-(3-((2-phenylquinazolin-4-yl)ag)phenyl)benzamidéd3c)

Light yellow solid; yield 76 %; mp:159—163 °C; FR-{cm %): 3325, 3060, 2230 1650, 1585,
780, 710;*H NMR (500 MHz, DMSO#d): 6 10.56 (s, 1H), 9.92 (s, 1H), 8.97 (s, 1H), 8.59 (d
J=28.2 Hz, 1H), 8.46 (d] = 6.2 Hz, 2H), 8.33-8.23 (m, 1H), 7.97 (& 8.7 Hz, 2H), 7.89-
7.78 (m, 5H), 7.75-7.32 (m, 5H)*C NMR (125 MHz, DMSO-tk): § 164.4, 158.5, 157.9,
150.6, 143.1, 139.4, 135.5, 135.2, 133.9, 132.8.92128.8, 128.7, 128.4, 127.1, 123.5,
123.3, 121.2, 121.1, 119.3, 118.8, 114.6, 114.2.%41HRMS (ESI):m/z calculated for
CogH1oNsO 442.1668 found 442.1694 [M+H]

5.1.2.17 4-iodo-N-(3-((2-phenylquinazolin-4-yl)amjphenyl)benzamide&.8d)

White solid; yield 82 %; mp:163-168 °C; FT-IR (ch 3325, 3060, 1650, 1585, 780, 710,
680;'H NMR (500 MHz, DMSO#):  10.36 (s, 1H), 9.90 (s, 1H), 8.59 (i 8.2 Hz, 1H),
8.53-8.43 (m, 2H), 7.99-7.93 (m, 4H), 7.92—-7.84 {id), 7.81 (d,J = 8.2 Hz, 2H), 7.67—
7.50 (m, 4H);*C NMR (125 MHz, DMSO-tk): ¢ 163.2, 159.5, 158.3, 150.9, 150.1, 144.6,
139.1, 139.0, 138.8, 135.9, 134.9, 133.6, 130.8.82128.7, 128.6, 128.4, 128.3, 126.3,
123.4, 123.1, 121.0, 114.4; HRMS (ESM)/z calculated for gH19N4O 543.0682 found
543.0710 [M+HT".

5.1.2.18 4-(dimethylamino)-N-(3-((2-phenylquinazeliyl)amino)phenyl)benzamid&3g)

White solid; yield 79%; mp:158—162 °C; FT-IR (Ch 3325, 3059, 1650, 1585, 770, 710;
'H NMR (500 MHz, DMSO#): 6 9.91 (d, 1H), 8.93-8.51 (m, 3H), 8.47 {d= 5.9 Hz, 1H),
8.09-8.01 (m, 2H), 7.97—7.76 (m, 5H), 7.76—7.58 2i), 7.52 (s, 2H), 7.15 (s, 1H), 6.92—
6.88 (M, 1H), 6.79-7.68 (m, 1H), 3.13 (s, 3H), 3286 (M, 3H);**C NMR (125 MHz,



DMSO- dg): 6 166.5, 136.5, 131.9, 131.8, 131.6, 131.1, 131.0,93130.7, 130.5, 130.2,
130.1, 128.9, 128.7, 128.6, 128.4, 128.1, 127.9.8,2126.8, 126.4, 122.5, 115.2, 52.8;
HRMS (ESI): m/z calculated for&H2sNsO 460.2137 found 460.2160 [M+H] +.

5.1.2.19 6-bromo-N-(3-((2-phenylquinazolin-4-yl)an)phenyl)-2-naphthamidd.3f)

Light brown solid; Yield 81 %:; mp: 163-168; FT-IR (cm?): 3325, 3062, 1650, 1585, 780,
710;'H NMR (500 MHz, DMSOde): § 10.58 (s, 1H), 9.97 (s, 1H), 8.71-8.61 (m, 4H%558.
(s, 1H), 8.32 (s, 1H), 8.15-8.09 (m, 3H), 8.03Jd; 5.9 Hz, 2H), 7.90 (s, 2H), 7.75 @~
15.6 Hz, 2H), 7.64 (s, 1H), 7.49 (s, 3HJC NMR (125 MHz, DMSO-ds): J 165.8, 159.5,
158.3, 150.9, 138.9, 135.6, 135.5, 134.7, 134.3.63132.8, 132.8, 132.6, 130.7, 129.7,
129.4, 128.9, 128.6, 128.5, 128.4, 128.3, 128.8.112127.3, 126.3, 124.9, 123.5, 123.1,
121.0, 114.5; HRMS (ESI): m/z calculated fogil»:BrN,O 545.0977 found 542.0966
[M+2] +.

5.1.2.20 N-(3,5-dimethoxyphenyl)-4-((2-phenylquitiaz4-yl)amino)benzamidel{a)

White solid; Yield 78 %; mp: 165-16%€; FT-IR (Cm_l): 3320, 3053, 1645, 1582, 780, 710;
'H NMR (500 MHz, DMSOs): 6 10.14 (s, 1H), 10.10 (s, 1H), 8.65 {d; 8.2 Hz, 1H), 8.51
(d, J = 6.8 Hz, 2H), 8.22 (d] = 8.4 Hz, 2H), 8.11 (d] = 8.4 Hz, 2H), 7.93 (s, 2H), 7.68 (s,
1H), 7.56 (d,J = 7.3 Hz, 3H), 7.15 (s, 2H), 6.28 (s, 1H), 3.776d); 1*C NMR (125 MHz,
DMSO- dg): 6 165.4, 160.8, 159.4, 158.2, 151.1, 143.1, 141.8,613130.9, 129.6, 129.0,
128.8, 128.7, 128.4, 126.6, 123.6, 121.3, 114.60,996.1, 55.6; HRMS (ESI): m/z
calculated for GgH24N4O3 477.1927 found 477.1960 [M+H] +.

5.1.2.21 4-((2-phenylquinazolin-4-yl)amino)-N-(3:4simethoxyphenyl)benzamidErp)

White solid; Yield 77 %; mp: 163-16C; FT-IR (Cm_l): 3320, 3053, 1645, 1582, 780, 710;
'H NMR (500 MHz, DMSOsdg): 6 10.48 (s, 1H), 10.13 (s, 1H), 8.63 {d 8.3 Hz, 1H), 8.30
(s, 1H), 8.26 (dJ = 8.8 Hz, 2H), 8.18-8.10 (m, 3H), 7.93 Jt= 7.0 Hz, 2H), 7.86 (s, 2H),
7.73-7.52 (m, 3H), 7.47 (d,= 7.7 Hz, 1H), 3.94 (s, 6H), 3.77 (s, 3H}C NMR (125 MHz,
DMSO- dg): 6 165.7, 158.8, 158.0, 153.3, 152.7, 151.1, 143.0,614140.2, 133.9, 130.3,
129.2, 128.7, 128.6, 126.5, 124.2, 123.5, 121.6,8,1114.4, 105.6, 60.6, 56.2; HRMS (ESI):
m/z calculated for ggH26N4O4 507.2032 found 407.2060 [M+H] +.

5.1.2.22 N-(3-chloro-4-fluorophenyl)-4-((2-phenyilgazolin-4-yl)amino)benzamid&{c)



White solid; Yield 70 %; mp: 157-16°C; FT-IR (cm™): 3320, 3053, 1645, 1582, 780, 710;
'H NMR (500 MHz, DMSOek): 6 10.37 (s, 1H), 10.14 (s, 1H), 8.64Jt 8.2 Hz, 1H), 8.50
(t, J = 7.5 Hz, 2H), 8.39-8.18 (m, 2H), 8.18-8.00 (m),3H93 (d,J = 2.8 Hz, 2H), 7.90-
7.76 (m, 1H), 7.75-7.66 (m, 1H), 7.55Jt 9.1 Hz, 3H), 7.44 (] = 9.1 Hz, 1H)*C NMR
(125 MHz, DMSO-dg): ¢ 162.7, 159.3, 158.3, 152.8, 135.0, 134.1, 13331,.8, 131.1,
129.0, 128.4, 128.2, 128.1, 127.8, 127.0, 126.8,312124.1, 123.6, 122.5, 122.4, 121.4,
114.5; HRMS (ESI): m/z calculated fop#l1sCIFN,O 469.1231 found 469.1250 [M+H] +.

5.1.2.23 Ethyl 3-(4-((2-phenylquinazolin-4-yl)amjiipenzamido)propanoaté {d)

White solid; Yield 80 %; mp: 155-15€; FT-IR (Cm_l): 3320, 3053, 1645, 1582, 780, 710;
'H NMR (500 MHz, DMSOd): § 10.04 (s, 1H), 8.62 (d] = 8.1 Hz, 1H), 8.58-8.39 (m,
3H), 8.13 (dJ = 8.0 Hz, 2H), 8.03—7.85 (m, 4H), 7.66 (s, 1HR4(s, 3H), 4.10 (d) = 7.0
Hz, 2H), 3.54 (dJ = 5.6 Hz, 2H), 2.62 (s, 2H), 1.22-1.17 (m, 3¢ NMR (125 MHz,
DMSO- dg): 6 171.8, 166.3, 159.4, 158.2, 151.0, 142.6, 138.8,93130.8, 129.3, 128.9,
128.6, 128.3, 128.2, 126.6, 123.5, 121.4, 114.%4,686.0, 34.3, 14.5; HRMS (ESI): m/z
calculated for GgH24N4O3 441.1927 found 441.1960 [M+H] +.

5.1.2.24 Ethyl (4-((2-phenylquinazolin-4-yl)amineplzoyl)leucinatel({7e)

White solid; Yield 79 %; mp: 152-15%; FT-IR (cm?): 3320, 3053, 1645, 1582, 780, 710;
'H NMR (500 MHz, DMSOd):  10.07 (dJ = 12.4 Hz, 1H), 8.69-8.60 (m, 2H), 8.49 Jc&

6.8 Hz, 1H), 8.16 (d) = 8.1 Hz, 2H), 8.07-7.96 (m, 2H), 7.91 (s, 2HR4/(s, 1H), 7.66 (s,
2H), 4.55 (s, 1H), 3.88-3.81 (m, 2H), 3.68 (s, 18i48 (s, 3H), 1.86-1.65 (m, 3H), 1.13-0.93
(m, 6H);*C NMR (125 MHz, DMSO-d): 6 173.7, 166.5, 159.4, 158.2, 153.3, 151.0, 142.9,
138.6, 133.9, 130.8, 128.9, 128.6, 128.3, 126.8,5,2121.6, 121.3, 114.5, 56.2, 52.3, 51.4,
24.9, 23.3, 21.6; HRMS (ESI): m/z calculated forH3zoN4O3 483.2396 found 483.2426
[M+H] +.

5.1.2.25 N-((4-chlorobenzyl)oxy)-4-((2-phenylqumlarz 4-yl)amino)benzamide Tf)

White solid; Yield 8 %; mp: 152-15&; FT-IR (cniY): 3320, 3053, 1645, 1582, 1550, 780,
710;*H NMR (500 MHz, DMSOs): § 11.75 (s, 1H), 10.06 (s, 1H), 8.62 {d 8.4 Hz, 1H),
8.50-8.46 (M, 2H), 8.14 (d,= 8.7 Hz, 2H), 7.96-7.91 (m, 4H), 7.69-7.64 (m)1H55 (t,J

= 6.1 Hz, 3H), 7.50 (dJ = 6.9 Hz, 2H), 7.45-7.37 (m, 3H), 4.97 (s, 2&C NMR (125
MHz, DMSO- dg): 6 159.4, 158.2, 151.1, 143.0, 138.6, 136.5, 133.9,913129.3, 128.9,



128.8, 128.7, 128.4, 128.2, 127.2, 126.6, 123.4,512114.5, 77.5; HRMS (ESI): m/z
calculated for ggH21:CIN4O, 481.1431 found 481.1456 [M+H] +.

5.2 Antibiotic susceptibility testing against ESK AP pathogen panel

Antibiotic susceptibility testing was carried ouh the newly synthesized compounds by
determining the Minimum Inhibitory Concentration i) with reference to the standard
CLSI guidelines [17, 18]. 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 concentrati of compound under test ranging from
64-0.03 ug/mL. Controls i.e., cells alone and media alon&h@ut compound+cells) and
levofloxacin used as a reference standard. Plaw® wicubated at 37 °C for 18 h
followed by observations of MIC values by the alesenr presence of visible growth. For
each compound, MIC determinations were performei@pendently thrice using duplicate

samples each time.
5.3 Antibiotic susceptibility testing against pathogenic mycobacteria

Antimycobacterial susceptibility testing was cadlrut on the newly synthesized compounds
by using broth micro dilution assay [19]. 1g/100 matock solutions of test and control
compounds were prepared in DMSO and stored in €20Mycobacterial 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 ~1Dcfu/mL
[20]. The newly synthesized compounds were testaad 0.0064-0.00005 g/100 mL in two-
fold serial diluted fashion with 2.5L of each concentration added per well of a 96-well
round bottom microtitre plate. Later, 97k of bacterial suspension was added to each well
containing the test compound along with appropréetrols. Presto blue (Thermo Fisher,
USA) resazurin-based dye was used for the visuhlidentification 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.



5.4 Molecular docking:

The crystal co-ordinates of GImu were retrievedhrfriie protein data bank (PDB ID: 4K6R).
The 3D structure of ligands was drawn on Maestrdellde Builder of of Schrédinger suite
2015-4.9 version 10.4. The molecules were optimimethg OPLS_2005 force field in
LigPrep 3.6 module of Schrodinger suite 2015-4.8cking procedure [21] was performed
according to the default settings implemented irestra software, version 10.4 and the
ligands was docked into the binding site of GImMBPID: 4K6R).

5.4.1 Binding energy calculationsfor Active moleculeswith binding site of GImU

The MM/GBSA (Molecular mechanics/generalized bounface area) analysis was used to
calculate ligand-binding energies based on dockomgnplex, using the MM/GBSA
technology available in Prime module of Schrodinggftware [22]. We performed binding
energy calculations of docked complexes of GlmUlhwite active molecules and the results

were depicted i able 2.
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Highlights:

1. New 2-arylquinazoline aminobenzamide derivatives were synthesized successfully,
with simple reaction conditions.

2. A series of 25 molecules were screened against Mycobacterium tuberculosids;Ry
strain for the anti-mycobacterial activity.

3. 9a, 9, 9d, 9, 9f, 9h, 13b, 17d and 17e displayed potent and specific anti-
mycobacteria activity against Mycobacterium tuberculosisith MIC values in range
of 4-32 pg/mL.

4. 2 molecules (9e and 9f) identified as potent leads, with the minimum inhibitory

concentration of 4 pug/mL, respectively.
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