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Abstract

Staphylococcus aurewsd Mycobacterium tuberculosisre major causative agents responsible
for serious nosocomial and community-acquired id®s impacting healthcare systems
globally. Over several decades, these patholgavs developed resistance to multiple antibiotics
significantly affecting morbidity and mortality. Th, these recalcitrant pathogeare amongst
the most formidable microbial pathogens for whictieinational healthcare agencies have
mandated active identification and development oéw n antibacterial agents for
chemotherapeutic intervention. In our present wakseries of new quinazolin-4{3-one
derivatives were designed, synthesized and evalute their antibacterial activity against
ESKAP pathogens and pathogenic mycobacteria. Therements revealed thdic, 4’e, 4f and

4’h displayed selective and potent inhibitory actiwatyainstStaphylococcus aurewgith MIC
values ranging from 0.08.25 pg/mL. Furthermore, compoundsc and4’e were found to be
benign to Vero cells (C£g= >5pg/mL) and displayed promising selectivity index)($167 and
>83.4 respectively. Additionallyd’c and 4’e demonstrated equipotent MIC against multiple
drug-resistant strains &. aureusncluding VRSA, concentration dependent bactealcattivity
againstS. aureusand synergized with FDA approved drugs. Moreogempound4'c exhibited
more potent activity in reducing the biofilm andhéited a PAE of ~2 h at 10X MIC which is
comparable to levofloxacin and vancomydmyvivo efficacy of4’c in murine neutropenic thigh
infection model revealed thatc caused a similar reduction in cfu as vancomycrati@ingly,
compoundsgid, 4e 9a, 9b, 148 4’e and4’f also exhibited anti-mycobacterial activity with ™I
values in the range of-26 pug/mL. In addition, the compounds were found to éssltoxic to



Vero cells (CGy = 12.5>100 pg/mL), thus displaying a favourable selectivity éxd The
interesting results obtained here suggest the patertilization of these new quinazolin-4{¥
one derivatives as promising antibacterial agems tfeating MDR-Staphylococcahnd
mycobacterial infections.

Keywords: Quinazolinones, Minimum Inhibitory Concentration, ulMdrug-resistant

Staphylococcus aureMDR-S. aureuy Vero cells.
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1. Introduction

Staphylococcus aureuand Mycobacterium tuberculosiare ubiquitous dreadful pathogens

responsible for major human suffering worldwide. [Although causing inherently treatable

infections, due to rapid acquiring of multidrugistance (MDR), their treatment has impacted
healthcare systems significantly [2]. In view ofetlserious crisis, MRSA was recently

categorised as high risk Priority Il pathogen byrl#dHealth Organization (WHO), one among

the 12 listed pathogens which imperils human heating with mycobacteria [3]. The incessant
rise in drug-resistance exhibited by these path®gen well as number of nosocomial and
community infections caused by these pathogensdent years has compelled the need to
identify and develop new antibacterials for tregtinfection under hospital and community

settings [4-11].

In our search of various chemical classes for dgmey new antibacterials, we found
guinazolinone to be a promising heterocycle whictld be considered as a privileged structure
in the arena of drug design and development, duts wide spectrum of biological properties
including anti-cancer, anti-bacterial, anti-HIV, tiafungal, anti-inflammatory, analgesic and

anti-convulsant activities and also has broad séopstructural diversity [12-19].

Potential anti-bacterial properties of various @uiolin-4(3H)-one derivatives have been cited in
the literature. Xiopinget al.[20] and Zayeckt al.[21] reported the anti-bacterial properties of 2-
methylquinazolinone compoundtandll respectively Figure 1). Saravanaet al.[22] reported
the antimicrobial nature of quinazolinone compotihd Nandyet al. [23] and Jadhavaet al.
[24] also reported the potent anti-mycobacterial agtiaf Mannich bases of 2-methyH3
guinazolin-4-onedV and 2-styrylquinazolinone¥ respectively Figure 1). Desaiet al[25]
reported the antibacterial properties of seriesea 2-styryl-3,4-dihydroquinazolin-6-yl)-1,3,5-
triazin-2-yl)-3-methylurea derivative/l (Figure 1). Bouley et al. [26] reported 4(Bi)-
guinazolinones as potential orally bioavailablelzatdterial agenVIl . Recently, our group has
reported 3-phenylquinazolin-43-ones VIl , 4-oxoquinazolin-3(K)-yl)benzoic acid and

benzamide derivativess potent anti-MDRS. aureusagents [27].
<InsertFigure 1 here>

Many 1,2,3triazole containing molecules have been explorethi@sesting therapeutic agents
against several biological targets while expressinde range of biological properties [28]
including antimicrobial activity. In addition to ¢hpromising pharmacological properties,



triazole heterocycle is also known to have betieirdigen bond forming ability and metabolic
stability. Antibiotics cefatrizine Alactam antibiotic)IX and tazobactam [29{p-lactamase
inhibitor) X contain 1,2,3-triazole as a key structural fea{@®&. We have recently reported
1,2,3-triazole linked 4(3)-quinazolinoneXl as potent antibacterial agent [3Hidure 2).

<InsertFigure 2 here>
1.1 Rationale

Quinazolinone core is considered to be a promisieigrocyclic structure in the area of drug
design and development, due to its broad spectrinbiaogical properties including
antibacterial activity. In addition, the 1,2,3-ttde heterocycle is found to exhibit good
biological properties along with better hydrogemddorming ability and metabolic stability.
We hypothesized that hybridizing the structuraltdess of quinazolinone and 1,2,3-triazole
moieties could potentially have advantageous efé@acthe antibacterial activity. In the present
study, we designed and synthesized a number of mgwazolin-4(31)-one derivatives and

tested them for their antibacterial and antimyctdy@a propertiesKigure 3).
dnsertFigure 3 here>

2.0 Results and Discussion
2.1 Chemistry

A series of newly designed quinazolin-K(3one derivatives were synthesized as described in
Schemes 1, 2& 3. Substituted anthranilic acids were converted ithe substituted
benzoxazinone intermediate by treating with acatibydride under reflux conditions for 2 h.
Further, substituted benzoxazinone intermedreds dissolved in glacial acetic acid on gentle
heating followed by addition of substituted aniliaad the contents were refluxed for 5 h to give

an 2-methylquinazolin-43)-one derivatives§chemes 1, Z 3).

6 or 7-bromo substituted 2-methyl quinazolin#f3ne3 reactedvith substituted boronic acids
under Suzuki conditions to afford 6 or 7- phenyh2thylquinazolin-4(Bl)-ones4. Besides, 6-
hydroxy-2-methyl-3-phenylquinazolin-4B-one 7 or 7-amino-2-methyl-3-phenylquinazolin-
4(3H)-onel3intermediates was subjected@oor N-propargylation by using propargyl bromide
under inert conditions to afford correspondin@-6er 7-N-propargylated quinazolin-4€8-one
derivatives8 or 14. Treatment of the derivativesand14 with various substituted azides under

click conditions afforded the corresponding 1,2i8zble derivatives9 and 15 respectively.



Intermediategl were reacted with benzaldehyde or 4-cyano benkgtiein glacial acetic acid
under reflux conditions for overnight to afford thew 2-styrylquinazolin-4(3)-one derivatives

asfinal compounds in moderate to excellent yielshieme 1, 2 &

To the intermediate 2-methyl-7-nitrd4dbenzo[d][1,3]oxazin-4-onell dissolved in glacial
acetic acid, aniline was added and the reactionum@xwas refluxed for 5 h to give 2-methyl-7-
nitro-3-phenylquinazolin-4(3)-one as intermediate2. To obtain the amin&3, the nitro group
of the intermediatd2 was reduced by using tin(ll) chloride dihydratedenreflux for 6 h in
ethanol. The amin&é3 was allowed to undergo azidation reaction by usiadium nitrite and
sodium azide in 2N HCI to afford azide intermedia€ Finally, preparation of the designed
compoundsl7 and 18 were accomplished by reacting the azide intermedi@ with various
substituted phenylacetylenes or phenoxymethylagegyby using Cu(l)-catalyzed azide-alkyne
cycloaddition (CUAAC) reaction. Finally, treatmerft 17 with 4-cyanobenzaldehyde in glacial
acetic acid afforded the 2-styrylquinazolin4j3one compoundd’'u-4’v as final products in
moderate to excellent yieldsS¢ghemes 2 & 3) Structures of all the newly synthesized
compounds were confirmed B NMR, *C NMR and HRMS (ESI) spectroscopic techniques.
Representative compounds were also analysed fotyday using HPLC (Agilent Infinity-2
1260 series).

<InsertScheme lhere>
<lnsertScheme here>
<lnsertScheme hhere>

dnsertTable 1here>

2.2.1n vitro antibacterial activity
2.2.1. Antibiotic Susceptibility Testing against ERAP pathogen panel

A series of new quinazolin-4€B-one derivatives were evaluated for their antieaat activity
against ESKAP pathogen panel by using broth mitwbdn assay. Minimum Inhibitory
Concentration (MIC) was determined as per Clinicaboratory Standards Institute (CLSI)
guidelines [32]. The concentration of new quinazdl{3H)-one derivatives used is in the range
of 64-0.03pug/mL and Levofloxacin, isoniazid and refampicin weised as reference standards.
The results are listed ifable 2



<InsertTable 2here>

A perusal of the antimicrobial screening resultggasted that the compoundis4f (Scheme )
with substituted phenyl group at C-6 or C-7 withthyg group at C-2 position exhibited poor
inhibitory activity against the ESKAP pathogen pafMIC = 32—>64ug/mL). However, the
compounds4d and 4e exhibited modest inhibitory activity againM. tuberculosisHs7R,.
Compound®a-9g(Scheme ) with 1,2,3-triazole linked to 8-phenyl or 3N-benzyl 2-methyl
guinazolin-4(3)-one via ether linker at C-6 position did not éihactivity against the ESKAP
pathogen panel. However, the compouddsnd9b exhibited modest inhibitory activity against
M. tuberculosiHs/R, (MIC = 16 ug/mL). Replacement of phenyl with benzyl moie®f-9g) at
N-3 on ring A was found to be detrimental on antiolyacterial activity. Interestingly,
compound 14a with prop-2-yn-1-ylamino group at C-7 position of 2-mgtB-phenyl
quinazolin-4(3)-one exhibited good inhibitory activity againgt tuberculosisHs/R, (MIC =
4ug/mL). Howeverl4adid not display activity against ESKAP pathogenglaReplacement of
prop-2-yn-1-yl group 148 with substituted 1-phenylH-1,2,3-triazol-4-yl-methyl at C-7 as in
15a-15cdid not exhibit any activity against baBtaphylococcus aureasd mycobacteria.

In our continued efforts, we introduced 4-phenhl-1,2,3-triazole (compounds/a-17d) or 4-
(phenoxymethyl)-H-1,2,3-triazole (compounds8a-18c) at C-7 position of quinazolin-4€8-
one on ring B. These compounds did not exhibit bibry activity againstS. aureusand
mycobacterigMIC = >64 ug/mL). Moreover, even after replacement of methgug at G2
with styryl moiety (compoundd’u & 4'v), they did not exhibit antibacterial activity agsi S.
aureusand mycobacterigMIC = >64 ug/mL). These broad SAR observations are summarised
in Figure 4.

<InsertTable 3here>

Significantly, 6cheme 3ompoundd’a with methyl acetate groug,b with tert-butyl phenyl at
C-3 position with C-2 styryl moiety (witp-CsHs-CN group) on ring A was found to be inactive
against ESKAP pathogen panel. However, compotindwith 3-hydroxy-4-carboxy phenyl
group at N-3 with styryl moiety (witp-CsHs-CN group) displayed selective and highly potent
inhibitory activity againssS. aureugMIC = 0.03 pg/mL). Interestingly, compound'd having
2-carboxy-4-hydroxy phenyl group at N-3 with 4-cgatyryl moiety at C-2 did not exhibit
activity (MIC = >64pug/mL). Compoundd’e having hydroxy atmetaposition on theN-phenyl
with fluoro group at C-5 exhibited selective andeqmb inhibitory activity againsS. aureus
(MIC = 0.0625ug/mL). This prompted us to investigate a numbeituafro quinazolinones with
4-cyanostyryl moiety at C-2 position by varying stituents on N-phenyl atmeta position.

6



Interestingly, the compound’f with propargyl group and’h with acetylene moiety aneta
position on theN-phenyl displayed potent antibacterial activity twMIC values 0.5 and 0.25
ng/mL respectively. Intriguingly, compourde and4’f exhibited inhibitory activity againd.
tuberculosisHsz/R, (MIC 8 and 2ug/mL respectively). However, compoudty and 4’'i with
allyloxy and nitrile group atneta position of theN-Phenyl moiety was found to be inactive
(MICs = 32 - >64ug/mL) against bothS. aureusand mycobacteria. Compound’j with
naphthalen-1-yl substitution, compound& and 4’| with 4-fluoro or 3,4-dichloro benzyl
substitution, compound’'m with 4-(trifluoromethyl)phenyl amino substitutionpmpound4’'n
with (indol-3-yl)ethyl substitution, compountio with pyridin-3-yl substitution at N-3 position
were found to be inactive (MIC =64 pug/mL). Replacement of X=C with X=N in compounds
4'z-4’'aj did not display any activity except compoud@d with thiol (-SH) group atpara
position of theN-Phenyl moiety which exhibited MIC = j2g/mL againstS. aureusHowever,
all the aza variants of quinazolin-4{Bone did not display activity against mycobact¢NdC
=>64ug/mL). Compoundd’p & 4’q with methyl acetate group at N-3 with prop-2-ymaxy

or phenyl-H-1,2,3-triazol-4-yl)methoxy group at C-6 also diot exhibit antibacterial activity.
CompoundsA’r (phenyl at C-6)4’s (prop-2-yn-1-ylamino group at C-74t (phenyl at C-7),
4'u (4-phenyl-H-1,2,3-triazole group at C-74'v ((4-(4-methoxyphenyl)-H-1,2,3-triazole
group at C-7)) with styryl moiety at C-2 positiom oing A of quinazolin-4(Bl)-one did not
exhibit activity against botls. aureusandmycobacteria. Similarly, compoundav, 4'x & 4’y
with benzyl group at N-3 and prop-2-yn-1-yloxy gpoat C-6 were found to be inactive. The

broad Structure Activity Relationships derived swenmarised ifrigure 4 & 5.
dnsertFigure 4 here>
dnsertFigure 5 here>

2.2.1.1. Brief comparison of results

All the newly synthesized compounds exhibited ping antibacterial activity similar to the
compounds reported by various research groups. HHawen contrast to 2-methylquinazolin-
4(3H)-one compounds reported by Xiopiegal. [20], Zayedet al. [21], Saravanamt al.[22],
Nandyet al.[23] and Desaet al[25], compoundgld and4e with methyl at C-2 and substituted
phenyl group at C-7 position exhibited inhibitorgtigity againstM. tuberculosisH3z/R,. In
addition, compound®a-9b with 1,2,3-triazole linked to Btphenyl or 3N-benzyl 2-methyl
guinazolin-4(3)-one via ether linker at C-6 position exhibiteddast inhibitory activity against

M. tuberculosisHz/R, (MIC = 16 pug/mL). Interestingly, compound4a with prop-2-yn-1-
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ylamino group at C-7 position of 2-methyl-3-pheryiinazolin-4(31)-one showed potent
activity againstM. tuberculosisHz/R, (MIC = 4 pg/mL). However, they did not show activity
against the ESKAP pathogen panel. Unlike 2-styiylgzolin-4(3H)-ones reported by Jadhavar
et al. [24] andBouley et al. [26], compoundgt'e and4’f with C-2-styryl moiety p-CsH4-CN
group) exhibited good inhibitory activity againdt tuberculosiHs;R, with MIC values 8 and 2
respectively. In comparison with our recent reparsquinazolinones [27a][27b], replacement
of 3-(prop-2-yn-1-yloxy) phenyl (MIC = 0.2fg/mL), 3-allyloxy phenyl (MIC = 0.12hg/mL),
3-ethynylphenyl (MIC = 0.%g/mL), 3-cyanophenyl (MIC = 0.ag/mL) group with 3-hydroxy-
4-carboxy phenyl group4{c) at N-3 position with styryl moiety (witlp-CsHs-CN group)
displayed selective and highly potent inhibitoryidty againstS. aureugMIC = 0.03ug/mL).
Furthermore, compountic exhibited 8 and 16 fold potent activity than tlke@dary amidel-
isopropylbenzamide (MIC = 0.2Ag/mL) andN-cyclopropylbenzamide (MIC = 0. fag/mL)
guinazolinone derivatives reported by Gatatial. [27a]. Recently, Gatadet al. [27b] also
reported the compourthving hydroxy atnetaposition on theN-phenyl with chloro group at C-
5, which did not exhibit activity again§. aureus(MIC = >64 pg/mL). Interestingly, the
compound having chloro group, when replaced witbrd group at C-5 positiorl'ge) exhibited
selective and potent activity agaifgstaureugMIC = 0.0625ug/mL). Additionally, the 5-fluoro
compoundgt’'f with prop-2-yn-1-yloxy group and’h with acetylene moiety ahetaposition on
theN-phenyl displayed potent antibacterial activity iageS. aureusvith MIC values of 0.5 and
0.25 ug/mL respectively. Intriguingly, compountle and4’f also exhibited inhibitory activity
againstM. tuberculosisHsz/R, (MICs 8 and 2ug/mL respectively). Replacement of X=C with
X=N in compound4’ad with 4-mercaptophenyl group at N-3 position (MIC =p@/mL)
exhibited potent inhibitory activity againSt aureughan the compounds reported by Gatzidi
al. [27a]. Compoundg’'c and4’e exhibited 8-16 fold more potent activity than thempounds
with 3-chlorophenyl, 3-toluoyl and 3-fluorophenyt &l-3 position againsiStaphylococcus
aureus(MIC = 0.5 pg/mL). Moreover, compoundé’'c and 4’e also exhibited 8-16 fold more
potent activity than compounds with benzyl (Bz, 88, 4-OCH-Bz) groups on the 1,2,3-
triazole moiety (MIC = 0.5ug/mL) againstStaphylococcus aureuss reported in the recent
literature [31].

2.3. Cytotoxicity against Vero cells

To examine the effect of the active compoudds 4’e, 4'f and4’h on mammalian cells, a

cytotoxicity assay was performed against Vero c@Msican green monkey kidney cell line,



ATCC CCL-81) using the MTT assay. The 50% cytotaonacentration (C&g) is defined as the
lowest concentration of compound which leads t@% $eduction in cell viability. Doxorubicin
was used as a reference standard and each expewamperformed in triplicate. A perusal of
cytotoxicity data suggests théit, 4’e, 4'f and4’h are non toxic to Vero cells (G6&= >5—>10
pHg/mL) and displayed a promising Selectivity Ind&)(of (>10—>167). In a similar vein, active
compoundsgtid, 4e 9a, 9b, 144 4’e and4’f against mycobacteria were found to be non toxic to
Vero cells (CGo= 12.5->100ug/mL) and exhibited favourable selectivity indekhe results are
tabulated infable 4 & Table 5

<InsertTable 4 here
<InsertTable 5 here
2.4. Determination of MIC against MDR-S. aureusincluding VRSA

To determine their range of activity against mugtigtrains of MDRS. aureus4’'c and4’e were
examined against various well defined and charaetérclinical isolates of MRSA and VRSA
as per standard CLSI guidelines [32]. The resuléssummarised iTable 6. Levofloxacin,
meropenem and vancomycin were used as referenugastis. From the close examination of
the results, it can be inferred thdt and4’e displayed potent antibacterial activity with MIC
ranging from <0.125-0.Ag/mL against various clinical strains of MRSA anBSA

dnsertTable 6 here>
2.5. Time kill kinetics of 4’'cand4’'e

The bactericidal activity was determined by theetikill method.S. aureusATCC 29213 cells
were diluted up to ~Focfu/mL and treatesvith compound for concentrations corresponding to
1X and 10X ofMIC of 4’c, 4’e and vancomycin in MHB in triplicate and incubat&d37 °C.
100 L samples were collected after time intervals of O, 6h and 24h and serially diluted in
Phosphate Buffered Saline (PBS) and plated on Tdévied byincubation at 37 °C for 18-20
h. Kill curves were constructed lmpunting the colonies from plates and plotting ¢hémL of
surviving bacteria at each stipulated time pointthie presence and absencecoimpound
(Figure 6).

<InsertFigure 6 here>

2.6. Determination of synergy with FDA approvd drugs



The checkerboard method was used to determinenteeaction betweed’c, 4’e and various

FDA approved antibiotics including meropenem, lolek, ceftriaxone and vancomycin which
are typically used for the treatment of staphyl@abenfections Table 7 & 8). As can be seen,
4'c and4’e synergized with drugs tested, thus displaying tgpe¢ential to be a part of multi-

drug regimen.
dnsertTable 7 here
dnsertTable 8 here
2.7. Determination of Post-Antibiotic effect of4'c

The post-antibiotic effect of'c was determined with vancomycin and levofloxacircastrols.
As can be seen fromable 9, 4'c exhibits a PAE of ~2 h at 10X MIC which is comgaeato

levofloxacin and vancomycin.
<InsertTable 9 here>
2.8. 4'c eradicatesS. aureus biofilm

It has been repeatedly demonstrated that bactedaruifferent stresses make biofilm in order
to protect themselves, which often leads to pralugpgherapeutic intervention and increasing
drug-resistance. Incidentally, most of the approdedgs have very limited activity against
pathogens in biofilms owing to an altered physiatabstate, thus it is imperative to determine
the antibiofilm activity of molecules under devetognt. In this contextd'c at 10X MIC
exhibited potent anti-biofilm activity as it redwuteiofilm by 14.1% as compared to untreated.
On the other hand, similar reduction in biofilm washieved at 10X MIC of levofloxacin
(30.6% reduction) while vancomycin only reduced/bgf. Thus4'c is more potent in reducing

the biofilm as compared to vancomyckigure 7).
dnsertFigure 7 here>
3. In vivo animal efficacy of 4'c

Thein vivo efficacy of4’c was tested in murine neutropenic thigh infectiosdel of S. aureus
infection. This model has been utilized extensivielyevaluating then vivo efficacy of several
molecules agains$. aureusBriefly, the thigh of neutropenic mice was infettgith S. aureus
followed by two IP injections of’'c at 25 and 50 mg/Kg while vancomycin was injecte@:a

mg/Kg. Saline and vancomycin treated mice group®wsed as a negative and positive control

10



respectively. As can be seen kigure 8, mice infected withS. aureuswere treated with
vancomycin (25 mg/Kg) andic (25 and 50 mg/Kg) and the treatment caused sogmifly equal
reduction at 25 mg/Kg (P <0.05). When dosed at §Kiy, 4'c reduced significantly more cfu
(P<0.005) than vancomycin, thus displaying a cottaéion dependent reduction in CFU. Taken

togetherd’c is as potently capable of causing reduction inasfus vancomycin.
<InsertFigure 8 here>
4. Conclusion

In conclusion, a series of new quinazolinHj®ne derivatives have been synthesised and
evaluated against ESKAP pathogen panel and patlioggycobacteria. Compoundsc, 4'e,

4'f and4’h displayed selective and potent antibacterial @gt&gainstStaphylococcus aureus
and were found to be non toxic to Vero cells §&€>5—>10ug/mL) with a good selectivity
index (SI = >10—>167)4'c and4’e displayed potent inhibitory activity when screersgghinst
clinical MRSA and VRSA isolates. Gratifyingly, comynds4d, 4e 9a, 9b, 14a 4’e and4’f
also exhibited antimycobacterial activity with Mi@lues in the range of26 pg/mL. Besides,
the compounds were found to be less toxic to Veslts {CGp = 12.5->100pg/mL) and
exhibited favourable selectivity index. Compourntls and 4’e also exhibited concentration
dependent bactericidal activity and synergized whi FDA approved drugs tested. Moreover,
compound4'c exhibited more potent activity in reducing thefitio and exhibited a PAE of ~2
h at 10X MIC which is comparable to levofloxacindavancomycinln vivo efficacy of4’c in

the murine neutropenic thigh infection model, rdgddhat the compoundic was equipotently
capable of causing reduction in cfu as comparedriaiocomycin. All together, these new
compounds display antibacterial potential to bethier modified and developed as

antimycobacterial and anti-multidrug resist&ntureudeads.
5. Materials and methods

All the chemicals, reagents and starting mateviase procured from commercial providers and
were used as such. The monitoring of reactions \weréormed by TLC-MERCK pre-coated
silica gel 60-ks4 (0.5 mm) aluminium plates under UV lighd and**C NMR spectra were
obtained on Bruker Avance 500 MHz spectrometergugtramethylsilane (TMS) as the internal
standard and chemical shifts are reported in ppmen@cal shifts are referenced to TMB0(00
for 'H NMR and**C NMR), DMSQds (5 2.50 for'H NMR and 39.7 for*C NMR) or CDC} (6
7.26 for'H NMR and 77.00 or 77.16 fdfC NMR) or combination of CDGlandDMSO-d; in
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which DMSO-@ was used as an internal reference or TFA-HI64.2 andd 116.6 for*C NMR).
Spin multiplicities are reported as s (singlet)s lfbroad singlet), d (doublet), dd (double
doublet), t (triplet) and m (multiplet). Couplingrstant J) values are reported in hertz (Hz).
HRMS were determined with Agilent QTOF mass spastater 6540 series instrument and were
performed in the ESI techniques at 70 eV. HPLCtpwriere determined with Agilent Infinity-2
1260 series instrument (UV-Vis diode-array detgaod were performed at 258-268 nm.
Column chromatography was performed using silica6§e-120 or 100-200 mesh. Melting
points were taken using Stuart® SMP30 apparatus.

Intermediate2, 3, 6, 7and 8 (Scheme ) were prepared according to the procedures destrib
in literaturgf26,27].

5.1. General reaction procedure for the synthedissuabstituted 6 or 7-phenyl-2-methyl-3-
phenylquinazolin-4(3H)-one derivativéa-4f.

To a stirred solution of 6 or 7-bromo-2-methyl-3eplglquinazolin-4(81)-ones 8, 2 mmol)
(scheme ), in a schlenk tube, @S0O; (2 mmol), substituted phenylacetylenes or
phenoxymethyl acetylenes (2 mmadPd-(PPhB),; (5 mol%), followed by LIiCl (2 mol%) were
added. A septa was placed on the schlenk tube wheathwas purged with Nfor 5 min. The
solvents 1:1 (5 mL of toluene and 5 mL of ethanatye added, and the test tube was put in an
oil bath previously set at 100 °C and allowed tofst 12-14 h. The reaction was monitored by
TLC. After completion of reaction, it was extracteith ethylacetate and washed with MG
solution, water and brine and dried by using sodsutfate (NaSQ,). The combined organic
extracts were added directly to a plug of silicatggemove the catalyst, thus yielding the crude
product. Further purification was accomplished e@dumn chromatography, yielding a pure
white solids4a-4f All the newly synthesized compounds were charamdrby'H NMR, *°C
NMR and HRMS (ESI)."H NMR signals was also determined for some reptasiea
compounds. The synthesis of the final compoudaglf was followed by general procedure

given above.

5.1.1. 2-methyl-3,6-diphenylquinazolin-4(3H)-oda)( White solid, Yield 71 %; mp: 133-135
°C.*'H NMR (500 MHz, CDC}) 6 8.49 (d,J = 2.1 Hz, 1He), 8.02 (dd] = 8.5, 2.2 Hz, 1Hi),
7.79-7.75 (m, 1Hj), 7.71-7.67 (m, 2Hf), 7.61-7.58 @Hg), 7.55-7.50 (m, 1Hh), 7.49-7.45
(m, 2Hb), 7.41-7.35 (m, 1Hd), 7.31-7.27 (m, 2HcR72(s, 3Ha) ppm:**C NMR (125 MHz,
CDCl;) 6 162.3, 154.3, 146.5, 139.6, 137.8, 133.6, 13029.4, 129.0, 128.0, 127.9, 127.2,
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127.2,124.9, 121.0, 24.4 ppm; HRMS (ES#)zcalcd for [M+H] CyH1/N,O 313.1341; found
313.1344.

5.1.2. 3-(3-chlorophenyl)-6-(4-fluorophenyl)-2-m@tguinazolin-4(3H)-one 4b): White solid,

Yield 80 %; mp: 165-167 °CH NMR (500 MHz, DMSOsdg) § 8.27 (d,J = 2.0 Hz, 1Hf), 8.14
(dd,J = 8.4, 2.1 Hz, 1Hb), 7.84—7.78 (m, 2Hij), 7.76-Z (¥, 1Hd), 7.71 (s, 1He), 7.62 @

4.4 Hz, 2Hg), 7.53-7.47 (m, 1Hc), 7.35-7.31 (m, RML7 (s, 3Ha) ppmt’C NMR (125 MHz,
DMSO-tg) ¢ 162.6 (d,J = 244.8 Hz), 161.7, 154.6, 147.0, 139.7, 137.6.83d,J = 2,7 Hz),
134.1, 133.6, 131.6, 129.7, 129.34d; 8.3 Hz), 129.2, 128.0, 128.0, 124.0, 121.2,316,J =

21.5 Hz, 2H), 24.5 ppm; HRMS (ES/z calcd for [M+H] C,:H:sFCIN,O 365.0857; found
365.0860.

5.1.3. 6-(4-methoxyphenyl)-2-methyl-3-phenylquiiazt(3H)-one @c): white solid, Yield 68
%: mp: 111-113 °C*H NMR (500 MHz, CDC}) § 8.43 (d,J = 2.1Hz, 1He), 8.00 (dd, = 8.5,
2.2 Hz, 1Hi), 7.84-7.78 (m, 1Hj), 7.65-7.61 (m, RHL.60-7.56 (M, 2Hc), 7.56—7.52 (m, 1Hd),
7.32-7.27 (m, 2Hb), 7.03-6.99 (m, 2Hg), 3.87 ($hB 2.32 (s, 3Ha) ppn;’C NMR (125
MHz, CDCk) ¢ 162.2, 159.6, 154.2, 139.4, 137.6, 134.7, 13332.Q, 130.0, 129.4, 128.3,
128.0, 126.9, 124.2, 120.9, 114.5, 55.4, 24.1 pptRMS (ESI): m/z calcd for [M+H]
Co2H19N20O, 343.1446; found 343.1450.

5.1.4. 3-(3-chlorophenyl)-2-methyl-7-phenylquinazdi(3H)-one 4d): White solid, Yield 85
%; mp: 145-147 °C'H NMR (500 MHz, CDCJ) 6 8.33-8.30 (m, 1H), 7.95-7.92 (m, 1H),
7.76=7.70 (m, 3H), 7.54-7.48 (m, 4H), 7.47-7.42 (i), 7.34-7.32 (s, 1H), 7.23-7.18 (m,
1H), 2.27(s, 3H) ppnt"C NMR (125 MHz, CDGJ) § 161.8, 154.3, 147.8, 147.4, 145.8, 139.5,
138.7, 135.7, 131.0, 129.8, 129.1, 128.6, 127.6,4,2126.5, 126.0, 124.7, 119.2, 24.3 ppm;
HRMS (ESI):m/zcalcd for [M+H] Co1H16CIN,O 347.0951; found 347.0954.

5.1.5. 3-(3-chlorophenyl)-7-(4-fluorophenyl)-2-mgdtiuinazolin-4(3H)-one 4e): White solid,
Yield 76 %:; mp: 140142 °H NMR (500 MHz, DMSOsdg) 6 8.14 (d,J = 8.3 Hz, 1H), 7.95—
7.87 (m, 3H), 7.90 (dd] = 8.6, 5.5 Hz, 1H), 7.72—7.69 (m, 1H), 7.64—7.60 RH), 7.52-7.46
(m, 1H), 7.40-7.32 (m, 2H), 2.17 (s, 3H) ppHC NMR (125 MHz, DMSQdg) 6 163.04 (d.) =
246.2 Hz), 161.5, 154.9, 148.3, 145.5, 139.6, 188,68 = 3.1 Hz), 134.1, 131.6, 129.8 @~
8.4 Hz), 129.6, 129.2, 128.0, 127.5, 125.4, 124¥.7, 116.5 (dJ = 21.5 Hz), 24.4 ppm;
HRMS (ESI):m/zcalcd for [M+H] CyH1sFCIN,O 365.0857; found 365.0859.

13



5.1.6. 3-(3-chlorophenyl)-7-(4-methoxyphenyl)-2+myikefuinazolin-4(3H)-one4f): White solid,
Yield 78 %; mp: 155-157 °CH NMR (500 MHz, CDC}) 6 8.28 (d,J = 8.3 Hz, 1H), 7.91 (s,
1H), 7.73-7.69 (m, 1H), 7.69-7.65 (m, 2H), 7.54071®, 2H), 7.33 (s, 1H), 7.23-7.18 (m, 1H),
7.06—7.01 (m, 2H), 3.88 (s, 3H), 2.31 (s, 3H) ppia; NMR (125 MHz, CDGJ) § 161.5, 160.3,
154.7, 147.5, 138.4, 135.7, 131.6, 131.1, 129.8,6,227.6, 127.1, 126.5, 125.8, 123.3, 123.3,
118.5, 114.6, 55.4, 24.0 ppm; HRMS (ESMiz calcd for [M+H] CyH1sCIN,O, 377.1057;
found 377.1058.

Compoundl4a (Scheme ) were prepared according to the procedures destiib literature
[26,27].

5.2. General reaction procedure for the synthesis6-((1H-1,2,3-triazol-4-yl)methoxy)-2-
methylquinazolin-4(3H)-one derivative3a-9g or 7-(((1H-1,2,3-triazol-4-yl)methyl)amino)-2-
methyl-3-phenylquinazolin-4(3H)-one derivatiiésm-15¢

Compound 8 or 14, 2 mmol) 6cheme 1 & 2 and phenyl or benzyl azides (2 mmol) were
suspended in 10 mL of a 1tért-BuOH/H,O mixture. To the heterogeneous mixture, sodium
ascorbate (10 mol%), copper (ll) sulfate pentahygd(@ mol%) were added and the reaction
mixture was allowed to stir for 124 h to give crude white or pale yellow precipitate/hich
were filtered, washed with water, followed by hexand finally purified by using column
chromatography to obtain pure solid compouda®fgin 61-77% yields and5a15cin 51-56%
yields. All the newly synthesized compounds werarabterized byH NMR, **C NMR and
HRMS (ESI). The synthesis of the final compoufds9gand15a15cwas followed by general

procedure given above.

5.2.1. 6-((1-(3-chlorophenyl)-1H-1,2,3-triazol-dhylethoxy)-2-methyl-3-phenylquinazolin-
4(3H)-one 9a): White solid, Yield 72 %; mp: 177-179 & NMR (500 MHz, CDC}) J 8.12

(s, 1Hg), 7.81-7.78 (m, 1Hk), 7.76 @~= 2.7 Hz, 1He), 7.67-7.62 (m, 2Hhj), 7.59-7.53 (m,
2HDb), 7.53-7.49 (m, 1Hm), 7.49-7.40 (m, 3Hci), #B26 (m, 2HId), 5.36 (s, 2Hf), 2.23 (s,
3Ha) ppm:**C NMR (125 MHz, DMSOsg) § 161.5, 156.6, 152.7, 144.3, 142.6, 138.5, 138.0,
134.7, 132.1, 130.1, 129.4, 129.1, 128.9, 128.8,8,2123.6, 121.7, 120.4, 119.2, 108.4, 62.1,
24.3 ppmHRMS (ESI):m/zcalcd for [M+H] CosH19CINsO, 444.1227; found 444.1229.

5.2.2. 6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-dhylethoxy)-2-methyl-3-phenylquinazolin-
4(3H)-one 9b): White solid, Yield 74 %; mp: 171-173 °éH NMR (500 MHz, DMSO«) ¢
9.01 (s, 1Hg), 7.99-7.94 (m, 2Hh), 7.71-7.66 (mje3H7.66—7.63 (m, 1HK), 7.61-7.56 (m,
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2Hb), 7.56—7.50 (m, 2Hc), 7.46—7.42 (m, 2Hjd), 5(&72Hf), 2.10 (s, 3Ha) ppriC NMR (125
MHz, DMSO-dg) 0 161.5, 156.7, 152.7, 144.3, 142.6, 138.5, 13538,6, 130.4, 130.1, 129.4,
128.9, 128.9, 124.8, 123.5, 122.3, 121.7, 108.41,624.3 ppmHRMS (ESI): m/z calcd for
[M+H]" Co4H1oCINsO, 444.1227; found 444.1231.

5.2.3. 2-methyl-3-phenyl-6-((1-(3,4,5-trimethoxypfig 1H-1,2,3-triazol-4-
yl)methoxy)quinazolin-4(3H)-on&d): White solid, Yield 66 %; mp: 178—180 °& NMR (500
MHz, CDCk) ¢ 8.09 (s, 1Hg), 7.81 (d] = 2.8 Hz, 1He), 7.75-7.70 (m, 1Hk), 7.63-7.57 (m,
2Hb), 7.56-7.52 (m, 1Hj), 7.51-7.47 (di= 8.9, 2.9 Hz, 1Hd), 7.31-7.27 (m, 2Hc), 6.97 (s,
2Hh), 5.39 (s, 2Hf), 3.95 (s, 6Hi), 3.91 (s, 3Hi2,29 (s, 3Ha) ppm-*C NMR (125 MHz,
CDCl) 6 161.7, 157.0, 153.9, 152.9, 143.9, 141.3, 1383%,.4, 132.8, 130.1, 129.5, 128.1,
127.9, 125.0, 121.6, 121.4, 108.1, 98.7, 62.3,,&8615, 23.8 ppntHiRMS (ESI):m/z calcd for
[M+H] " Co7H26Ns0s 500.1934; found 500.1941.

5.2.4. 2-methyl-7-(4-(((2-methyl-4-oxo-3-phenyl-8idydroquinazolin-6-yl)oxy)methyl)-1H-
1,2,3-triazol-1-yl)-3-phenylquinazolin-4(3H)-on@dj: White solid, Yield 61 %; mp: 255-257
°C'H NMR (500 MHz, DMSO+g) § 9.25 (s, 1H), 8.28 (dl = 8.6 Hz, 1H), 8.23 (d] = 2.1 Hz,
1H), 8.13 (ddJ = 8.6, 2.1 Hz, 1H), 7.71 (d,= 2.9 Hz, 1H), 7.66 (d] = 8.9 Hz, 1H), 7.62—-7.52
(m, 7H), 7.52-7.47 (m, 2H), 7.47-7.43 (m, 2H), 5(&12H), 2.16 (s, 3H), 2.11 (s, 3H) pphC
NMR (125 MHz, DMSO+#g) ¢ 161.5, 161.1, 156.7, 156.7, 152.7, 149.0, 144R.6, 141.2,
138.5, 138.1, 130.1, 130.0, 129.6, 129.4, 129.9,01.2128.9, 128.9, 124.8, 123.7, 121.7, 120.6,
118.2, 116.9, 108.5, 62.1, 24.6, 24.3 pptRMS (ESI): m/z calcd for [M+H] CasH2eN/Os
568.2097; found 568.2102.

5.2.5. 6-((1-(4-bromobenzyl)-1H-1,2,3-triazol-4mgBthoxy)-2-methyl-3-phenylquinazolin-
4(3H)-one 9e): White solid, Yield 71 %; mp: 155-157 °&4 NMR (500 MHz, DMSO+s) ¢
8.32 (s, 1H), 8.13-8.09 (m, 1H), 7.88-7.82 (m, 1HR9-7.65 (m, 1H), 7.61-7.56 (m, 2H),
7.55-7.50 (m, 1H), 7.50-7.46 (m, 1H), 7.31-7.26 2H), 7.20-7.15 (m, 2H), 7.05-7.01 (m,
1H), 5.61 (s, 2H), 5.23-5.14 (m, 2H), 2.14 (s, 3m; °C NMR (125 MHz, DMSO#g) ¢
161.7, 159.2, 154.9, 147.8, 143.2, 139.4, 135.8,113.32.2, 130.8, 130.7, 127.1, 126.9, 126.8,
125.4, 121.9, 121.3, 121.0, 116.0, 115.4, 61.76,524.3 ppmHRMS (ESI): m/z calcd for
[M+H]" CsH21BrNsO, 502.0878; found 502.0880.

5.2.6. 3-benzyl-6-((1-(3-chlorophenyl)-1H-1,2,3a#0l-4-yl)methoxy)-2-methylquinazolin-
4(3H)-one 9f): White solid, Yield 70 %; mp: 240-242 °&4 NMR (500 MHz, DMSO+g) ¢
9.06 (s, 1Hh), 8.08 (s, 1Hf), 7.97-7.93 (m, 1HIY5/(d,J = 2.8 Hz, 1Hi), 7.66—7.59 (m, 2Hkn),
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7.59-7.56 (m, 1Hj), 7.55-7.50 (m, 1Hm), 7.40-7.82 2Hc), 7.31-7.25 (m, 1Hd), 7.20 @iz

7.6 Hz, 2Hb), 5.39 (s, 4Hge), 2.47 (s, 3Ha) ppiT NMR (125 MHz, DMSOds) ¢ 161.7,
156.7, 153.4, 144.3, 142.5, 138.1, 137.0, 134.2,113.29.3, 129.1, 129.0, 127.8, 126.8, 124.9,
123.6, 121.1, 120.5, 119.3, 108.4, 62.1, 46.9, Pp@; HRMS (ESI):m/z calcd for [M+H]
CasH21CINSO, 458.1384; found 458.1384.

5.2.7. 3-benzyl-6-((1-(4-chlorophenyl)-1H-1,2,3a#0l-4-yl)methoxy)-2-methylquinazolin-
4(3H)-one 9g): White solid, Yield 74 %; mp: 235-237 °éH NMR (500 MHz, DMSO+) ¢
9.01 (s, 1Hh), 8.02—-7.93 (m, 2Hi), 7.75 {ds 2.8 Hz, 1Hf), 7.71-7.66 (m, 2Hj]), 7.63-7.58 (m,
1HI), 7.52 (dd,J = 8.9, 2.9 Hz, 1Hd), 7.39-7.32 (m, 2Hc), 7.31-7125 1Hk), 7.20 (d) = 7.4
Hz, 2Hd), 5.39 (s, 4Heg), 2.47 (s, 3Ha) ppi¢ NMR (125 MHz, DMSOss) 6 161.7, 156.7,
153.4, 144.3, 142.5, 137.0, 135.8, 133.6, 130.9,3,228.9, 127.8, 126.8, 124.9, 123.5, 122.3,
121.1, 108.3, 62.1, 46.9, 23.2 ppm; HRMS (ESt)z calcd for [M+H] CysH2:CINsO>
458.1384; found 458.1387.

5.2.8. 2-methyl-3-phenyl-7-(prop-2-yn-1-ylaminojguolin-4(3H)-one X4a: White solid,
Yield 77 %; mp: 155-157 °CH NMR (500 MHz, DMSO4g) J 7.80 (d,J = 8.7 Hz, 1He),
7.57-7.51 (m, 2Hb), 7.50-7.46 (m, 1Hd), 7.40-7:185 ZHc), 7.00 (tJ = 5.9 Hz, 1Hi), 6.81
(dd,J = 8.7, 2.3 Hz, 1Hf), 6.69—-6.67 (m, 1Hj), 4.01 (dds 5.9, 2.3 Hz, 2Hg), 3.15 (§,= 2.3
Hz, 1Hh), 2.06 (s, 3Ha}’C NMR (125 MHz, DMSO«dg) ¢ 161.3, 154.6, 153.4, 149.9, 138.7,
129.9, 129.1, 127.7, 114.9, 110.4, 105.5, 81.69,789.1, 32.2, 24.5 ppm; HRMS (ESHi/z
calcd for [M+H] CigH16N30 290.1293; found 290.1295.

5.2.9. 7-(((2-(3-chloro-4-fluorophenyl)-1H-1,2,3&zol-4-yl)methyl)amino)-2-methyl-3-
phenylquinazolin-4(3H )16a): White solid, Yield 53 %; mp: 122-124 °¢éH NMR (500 MHz,
DMSO-ds) ¢ 8.83 (s, 1Hi), 8.27-8.22 (m, 1He), 8.01-7.95 (if)17.78 (d,J = 8.7 Hz, 1Hj),
7.68 (t,J = 9.0 Hz, 1HkK), 7.57—7.51 (m, 2Hb), 7.51-7.46 liHd), 7.38—-7.33 (m, 2Hc), 7.26 (t,
J=5.7 Hz, 1Hg), 6.87 (dd,= 8.8, 2.1 Hz, 1Hm), 6.67 (d,= 2.0 Hz, 1HI), 4.53 (d] = 5.6 Hz,
2Hh), 2.04 (s, 3Ha) ppmt®C NMR (125 MHz, DMSOdg) 6 160.9, 157.9, 155.9, 154.1, 153.4,
149.6, 146.3, 138.3, 133.7, 129.5, 128.7, 127.3,2221.7, 120.9, 120.8 (d= 7.8 Hz), 118.2
(d, J = 22.7 Hz), 114.5, 109.7, 104.4, 38.1, 24.0 pprRMS$ (ESI): m/z calcd for [M+H]
Co4H1oCIFNO 461.1293; found 461.1294.

5.2.10. 2-methyl-7-(((1-(3-methyl-4-nitrophenyl)-1k2,3-triazol-4-yl)methyl)amino)-3-
phenylquinazolin-4(3H)-onelBh): White solid, Yield 56 %; mp: 176-178 °GH NMR (500
MHz, DMSO-dg) 6 8.61 (s, 1Hi), 8.40 (d] = 2.3 Hz, 1Hk), 8.25 (ddl = 8.7, 2.5 Hz, 1Hj), 7.79—
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7.74 (m, 2Hb), 7.56-7.52 (m, 2Hc), 7.50-7.46 (md),H.39-7.33 (m, 2Hem), 7.22 {t= 5.6
Hz, 1Hg), 6.90-6.86 (m, 1Hf), 6.73 (d,= 2.1 Hz, 1Hn), 4.55 (d] = 5.6 Hz, 2Hh), 2.35 (s,
3HI), 2.05 (s, 3Ha) ppm-*C NMR (125 MHz, DMSOds) ¢ 161.3, 154.5, 153.9, 150.0, 148.0,
145.8, 141.4, 138.7, 135.5, 129.9, 129.1, 127.7,6121.26.9, 125.3, 122.7, 114.8, 110.1, 105.0,
38.4, 24.4, 18.4 ppm; HRMS (ESIm/z calcd for [M+H] CuxsH.oN/Os  468.1784; found
468.1784.

5.2.11. 2-methyl-3-phenyl-7-(((1-(3,4,5-trimethydpkl)-1H-1,2,3-triazol-
4yl)methyl)amino)quinazolin-4(3H)-ond50): White solid, Yield 51 %; mp: 126-128 °CH
NMR (500 MHz, DMSOsg) 6 8.25 (s, 1H), 7.78 (dl = 8.7 Hz, 1H), 7.55-7.52 (m, 2H), 7.51—
7.49 (m, 1H), 7.39-7.36 (m, 2H), 7.18Jt 5.5 Hz, 1H), 7.09 (s, 2H), 6.90-6.86 (m, 1HY46-
6.71 (m, 1H), 4.53 (dJ = 5.5 Hz, 2H), 2.33 (s, 3H), 2.05 (s, 3H), 1.886) ppm;**C NMR
(125 MHz, DMSOe¢k) 0 161.3, 154.4, 154.0, 150.0, 145.0, 139.9, 13834,9, 133.9, 129.9,
129.3, 129.1, 127.7, 125.6, 114.7, 110.0, 106.9,0,(88.6, 24.4, 21.1, 17.3 ppm; HRMS (ESI):
m/zcalcd for [M+H] Co7H2:NO 451.2246; found 451.2250.

5.3. General reaction procedure for the synthegi2-methyl-3-phenyl-7-(1H-1,2,3-triazol-1-
ylquinazolin-4(3H)-one derivativesra-17d 18a-18c

7-azido-2-methyl-3-phenylquinazolin-443-one (6, 2 mmol) &cheme 2 and substituted
phenylacetylenes or phenoxymethyl acetylenes (2 Ilnwere mixed in a 10 mL volume of 1:1
tert-BuOH/H,O mixture. To the heterogeneous mixture, sodiunoraste (10 mol%), followed
by copper(ll)sulfate pentahydrate (2 mol%) wereeatdnd the reaction mixture was allowed to
stir for 1214 h to give crude white precipitates, which weiteered, washed with water,
followed by hexane and finally purified by usinglwon chromatography to obtain as pure
white solid compoundsl7a-17d 18a-18c in 58-82% vyields. All the newly synthesized
compounds were characterized By NMR, *C NMR and HRMS (ESI). The synthesis of the

final compoundd.7a-17d 18a-18cwas followed by general procedure given above.

5.3.1. 2-methyl-3-phenyl-7-(4-phenyl-1H-1,2,3-takbz-yl)quinazolin-4(3H)-one 1(7a): White
solid, Yield 78 %; mp: 210-212 °GH NMR (500 MHz, DMSO+g) J 9.58 (s, 1Hg), 8.31 (d

= 8.6 Hz, 1He), 8.28-8.25 (m, 1Hf), 8.19-8.14 (rHj)18.01-7.96 (m, 2Hh), 7.63-7.57 (m,
2Hb), 7.57-7.47 (m, 5Hcik), 7.44-7.39 (m, 1Hd), 72(5, 3Ha) ppm**C NMR (125 MHz,
DMSO-dg) § 161.2, 156.7, 149.0, 148.2, 141.3, 138.1, 13(88,11, 129.6, 129.5, 129.2, 128.9,
128.9, 125.9, 120.5, 120.3, 118.0, 116.7, 24.7 pHRMS (ESI): m/z calcd for [M+H]
Co3H18Ns0O 380.1511; found 380.1516.
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5.3.2. 7-(4-(4-bromophenyl)-1H-1,2,3-triazol-1-ghmethyl-3-phenylquinazolin-4(3H)-one
(17b): White solid, Yield 82 %; mp: 204—206 °&4 NMR (500 MHz, DMSO4dg) 6 9.65 (s,
1Hg), 8.33 (dJ = 8.6 Hz, 1He), 8.26 (d,= 2.1 Hz, 1Hf), 8.16 (dd] = 8.6, 2.2 Hz, 1Hj), 7.95-
7.91 (m, 2Hh), 7.77-7.73 (m, 2Hi), 7.63-7.58 (mbpH7.58-7.52 (m, 1Hd), 7.52-7.48 (m,
2Hc), 2.18 (s, 3Ha) ppm*C NMR (125 MHz, DMSOd) 6 161.1, 156.8, 149.0, 147.1, 141.2,
138.1, 132.5, 130.1, 129.7, 129.6, 129.3, 128.9,8,2122.0, 120.7, 120.6, 118.0, 116.7, 24.8
ppm; HRMS (ESI):m/zcalcd for [M+H] CoaH17BrNsO 458.0616; found 458.0619.

5.3.3. 2-methyl-3-phenyl-7-(4-(p-tolyl)-1H-1,2,3atol-1-yl)quinazolin-4(3H)-onel{c: White
solid, Yield 77 %; mp: 200-202 °CH NMR (500 MHz, CDCY) ¢ 8.46 (d,J = 8.6 Hz, 1H),
8.33 (s, 1H), 8.09 (s, 1H), 8.06-8.03 (m, 1H), #B83 (m, 2H), 7.65-7.59 (m, 2H), 7.59-7.54
(m, 1H), 7.35-7.30 (m, 4H), 2.44 (s, 3H), 2.3138l) ppm;**C NMR (125 MHz, CDGJ) 6
161.4, 156.1, 149.0, 148.7, 141.5, 138.7, 137.8,23.29.7, 129.6, 129.4, 127.9, 127.0, 125.9,
122.4, 120.4, 118.3, 117.0, 24.5, 21.4 ppHRMS (ESI): m/z calcd for [M+H]" CasHaoNsO
394.1668; found 394.1670.

5.3.4. 7-(4-(4-methoxyphenyl)-1H-1,2,3-triazol- }J-23dmethyl-3-phenylquinazolin-4(3H)-one
(170): White solid, Yield 69 %; mp: 198-200 °&4 NMR (500 MHz, CDC}) ¢ 8.46 (d,J = 8.5
Hz, 1H), 8.28 (s, 1H), 8.08 (s, 1H), 8.06-8.02 tid), 7.9 1-7.86 (m, 2H), 7.65-7.59 (m, 2H),
7.59-7.53 (m, 1H), 7.34-7.30 (m, 2H), 7.07—7.02 Zi), 3.89 (s, 3H), 2.30 (s, 3H) ppmC
NMR (125 MHz, CDCY) ¢ 161.4, 160.0, 156.1, 148.7, 141.5, 137.4, 13280,2, 129.6, 129.4,
127.9, 127.3, 122.5, 120.4, 118.3, 116.9, 116.8,4155.4, 24.6 ppmHRMS (ESI):m/zcalcd
for [M+H] " Co4H20Ns0, 410.1617; found 410.1619.

5.3.5. 2-methyl-7-(4-(phenoxymethyl)-1H-1,2,3-wlak-yl)-3-phenylquinazolin-4(3H)-one
(18a): White solid, Yield 58 %; mp: 203—205 °@&{ NMR (500 MHz, CDC}) ¢ 8.45 (d,J = 8.5
Hz, 1He), 8.25 (s, 1Hg), 8.08 (s, 1HI), 8.04-8.60 (Hf), 7.65-7.59 (m, 2Hj), 7.59-7.55 (m,
1Hd), 7.38-7.33 (m, 2Hb), 7.33—-7.30 (m, 2Hc), 7005 (m, 2Hi), 7.05-7.01(m, 1Hk), 5.36
(s, 2Hh), 2.33 (s, 3Ha) ppriC NMR (125 MHz, CDGJ) § 161.2, 158.1, 156.7, 148.1, 141.4,
137.1, 130.2, 129.7, 129.5, 127.9, 121.5, 121.0,52118.6, 116.8, 114.8, 113.3, 111.3, 61.8,
24.3 ppm;HRMS (ESI):m/zcalcd for [M+H] CosH20Ns0, 410.1617; found 410.1621.

5.3.6. 3-(3-chlorophenyl)-7-(4-((3,5-dimethylphepmethyl)-1H-1,2,3-triazol-1-yl)-2-
methylquinazolin-4(3H)-onel8h): White solid, Yield 65 %; mp: 255-257 °éH NMR (500
MHz, CDCk) ¢ 8.43 (d,J = 8.6 Hz, 1Hf), 8.22 (s, 1Hh), 8.13-8.09 (m, 1H®)X7-8.02 (m,
1Hg), 7.61-7.54 (m, 2Hed), 7.38-7.36 (m, 1HmM), #2223 (m, 1Hc), 6.70-6.66 (m, 3Hjl), 5.33
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(s, 2Hi), 2.40 (s, 3Ha), 2.33 (s, 6Hk) pplC NMR (125 MHz, CDG) 6 160.8, 158.1, 156.2,
147.6, 146.1, 141.6, 139.5, 138.0, 135.9, 131.9,20329.5, 128.4, 126.4, 123.3, 120.7, 120.1,
118.8, 116.5, 112.5, 61.8, 24.2, 21.5 ppm; HRMSIXES/z calcd for [M+H] CyeH23CIN5O»
472.1540; found 472.1544.

5.3.7. 3-(3-chlorophenyl)-2-methyl-7-(4-((4-(teesyl) phenoxy)methyl)-1H-1,2,3-triazol-1-
yl)quinazolin-4(3H)-one18c): White solid, Yield 65 %; mp: 255—-257 °éH NMR (500 MHz,
DMSO-dg) 6 9.24 (s, 1H), 8.30 (d] = 8.6 Hz, 1H), 8.25 (d] = 1.8 Hz, 1H), 8.15 (dd] = 8.6,

1.9 Hz, 1H), 7.75-7.71 (m, 1H), 7.66-7.60 (m, 2AK6—~7.50 (m, 1H), 7.31-7.24 (m, 2H),
7.05-6.99 (m, 2H), 5.25 (s, 2H), 2.19 (s, 3H), A&V = 7.4 Hz, 2H), 1.23 (s, 6H), 0.62 {t=

7.4 Hz, 3H) ppm**C NMR (125 MHz, DMSOss) ¢ 161.1, 156.3, 156.1, 148.9, 145.1, 141.8,
141.3, 139.4, 134.2, 131.7, 129.8, 129.2, 129.8,0,227.3, 123.5, 120.5, 118.2, 116.9, 114.7,
61.4, 37.4, 36.7, 28.9, 24.6, 9.5 ppRRMS (ESI): m/z calcd for [M+H]" CygH29CINsO,
514.2010; found 514.1975.

5.4. General reaction procedure for the synthesis (B)-2-styrylquinazolin-4(3H)-one
derivatives and (E)-2-styrylpyrido[2,3-d]pyrimidd3H)-one 4’ (4’a-4'z) and(4’aa-4'aj).

Compound &, 1 mmol) 6cheme 3 was dissolved in glacial acetic acid on gentlating, to
which benzaldehyde or 4-cyanobenzaldehyde (1 mmaly added and the homogeneous
mixture was allowed to reflux overnight (16-18 fihe reaction was monitored by using TLC.
After completion of reaction, the reaction mixtuvas allowed to cool to room temperature and
then 10 mL water was added to give crude precgstatvhich were filtered under vacuum,
washed with water, methanol and finally washed whiéixane to afford a pure yellow to pale
yellow crystal productd’ (4’'a-4’z) and(4’aa-4'aj) in 48—78% yields. All the newly synthesized
compounds were characterized 1y NMR, *C NMR and HRMS (ESI). Some representative
potent compounds were also analysed for purity,civifshowed >95 %, by using Agilent
Infinity-2 1260 series instrument (UV-Vis diode-ayrdetector) at 258-268 nm. The synthesis
of the final compoundd’ (4’a-4'z) and (4’'aa-4’aj) was followed by general procedure given

above.

5.4.1. (E)-methyl 2-(2-(4-cyanostyryl)-4-oxoquinae@(4H)-yl)acetate 4’a): Yellow solid,
Yield 52 %; mp: 144-146 °CH NMR (500 MHz, DMSO+s+ 2-3 drops of CDG) ¢ 8.16 (dd,

J =8.0, 1.1 Hz, 1Hg), 7.99 (d,= 15.3 Hz, 1Hc), 7.97-7.94 (m, 2Hdf), 7.85-7.8Q (Hle),
7.81-7.77 (m, 2Hj), 7.75-7.72 (m, 1Hh), 7.53—-7.48 2Hi), 5.20 (s, 2Hb), 3.76 (s, 3Ha) ppm;
¥C NMR (125 MHz, DMSOsds + CDCL) § 168.8, 161.6, 151.8, 147.4, 139.9, 139.4, 134.9,
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132.7, 129.1, 127.6, 127.1, 126.7, 122.9, 120.8,81112.3, 52.7, 45.1 ppm;HRMS (ESI):
m/zcalcd for [M+H] CyoH16N303 346.1191; found 346.1194.

5.4.2. (E)-4-(2-(3-(4-(tert-butyl)phenyl)-4-oxo4djihydroquinazolin-2-yl)vinyl)benzonitrile
(4'b): Yellow solid, Yield 60 %; mp: 211-213 °é4 NMR (500 MHz, DMSO+g) 6 8.15 (d,J =
7.9 Hz, 1H), 7.92-7.85 (m, 2H), 7.84-7.76 (m, 3HB4—7.60 (m, 2H), 7.57 (3,= 7.5 Hz, 1H),
7.54-7.50 (m, 2H), 7.41-7.35 (m, 2H), 6.46 Jd; 15.6 Hz, 1H), 1.38 (s, 9H) ppriC NMR
(125 MHz, DMSO+g) 6 161.7, 152.2, 151.6, 147.7, 139.9, 137.0, 13533,6, 133.4, 128.9,
128.5, 127.8, 127.5, 127.0, 126.9, 124.6, 124.2,2,2119.0, 112.0, 35.1, 31.6 ppm; HRMS
(ESI): m/zcalcd for [M+H] Cy7H24N30 406.1919; found 406.1922.

5.4.3. (E)-4-(2-(4-cyanostyryl)-4-oxoquinazolirdBi)-yl)-2-hydroxybenzoic acidic): Yellow
solid, Yield 48 %; mp: 138-140 °¢H NMR (500 MHz, DMSO+s) 6 9.93 (s, 1Hb), 8.18-8.13
(m, 1Hf), 7.95-7.87 (m, 2Hkd), 7.86-7.81 (m, 2HM);9 (d,J = 8.1 Hz, 1Hh), 7.61-7.53 (m,
2HI), 7.44-7.36 (m, 1Hg), 7.01-6.96 (m, 1Hi), 6.88B3 (d,J = 8.4 Hz, 2Hea), 6.55 (d,= 15.6
Hz, 1Hj) ppm;=C NMR (125 MHz, DMSO#g) 6 **C NMR (125 MHz, DMSOd) 6 161.5,
158.8, 151.3, 147.7, 139.9, 138.2, 137.1, 135.3,413.30.9, 129.1, 128.6, 127.8, 127.4, 127.0,
124.0, 121.3, 119.8, 119.1, 116.9, 116.4, 112.0;g9RMS (ESI): m/z calcd for [M+H]
Co4H16N304 410.1141; found 410.1139; HPLC purity 96.3%.

5.4.4. (E)-2-(2-(4-cyanostyryl)-4-oxoquinazolimBi)-yl)-5-hydroxybenzoic acidid): Yellow
solid, Yield 52 %; mp: 258-260 °@4 NMR (500 MHz, DMSO4g) § 12.93 (s, 1H), 10.28 (s,
1H), 8.13-8.10 (m, 1H), 7.91-7.86 (m, 2H), 7.84%7(f, 3H), 7.64—7.58 (m, 2H), 7.56—7.50
(m, 2H), 7.35-7.30 (m, 1H), 7.18-7.13 (m, 1H), 6(84J = 15.6 Hz, 1H) ppm**C NMR (125
MHz, DMSO-dq) 0 166.0, 161.9, 158.4, 152.1, 147.8, 139.9, 13738,2, 133.3, 132.2, 128.7,
128.5, 128.0, 127.7, 127.2, 126.9, 124.0, 121.9,612119.1, 118.4, 112.0 ppm; HRMS (ESI):
m/zcalcd for [M+H] CosH1eN30; 410.1141; found 410.1145.

5.4.5. (E)-4-(2-(5-fluoro-3-(3-hydroxyphenyl)-4eeg,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4’e): Yellow solid, Yield 49 %; mp: 188-190 °CH NMR (500 MHz,
DMSO-dg) 6 9.93 (s, 1Hb), 7.91 (d] = 15.6 Hz, 1Hj), 7.88-7.79 (m, 3Hgl), 7.61-7.55, (m
3Hfk), 7.45-7.35 (m, 1Hh), 7.33-7.37 (m, 1Hd), #6@3 (m, 1He), 6.91-6.81 (m, 2Hac), 6.49
(d, J = 15.6 Hz, 1Hi) ppm:**C NMR (125 MHz, DMSO#dg) 6 160.6 (d,J = 263.4 Hz), 158.3,
158.0 (d,J = 4.0 Hz), 151.8, 149.3, 139.2, 137.2J& 17.0 Hz), 135.3 (d] = 10.7 Hz), 132.9,
130.4, 128.1, 123.4 (d, = 3.6 Hz), 123.2, 119.3, 118.6, 116.4, 115.9, 218, J = 20.5 Hz),
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111.7, 110.3, 110.3 ppm; HRMS (ESt)/z calcd for [M+H] CysH1sFN3O, 384.1148; found
384.1153; HPLC purity 98.3 %.

5.4.6. (E)-4-(2-(5-fluoro-4-oxo-3-(3-(prop-2-ynyleaxy)phenyl)-3,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4'f): Yellow solid, Yield 51 %; mp: 220-222 °¢H NMR (500 MHz,
DMSO-ds) 6 7.91 (d,J = 15.6 Hz, 1H), 7.89-7.79 (m, 3H), 7.62—7.59 (iH),17.58-7.51 (m,
3H), 7.34-7.28 (m, 1H), 7.23-7.16 (m, 2H), 7.11%7(@n, 1H), 6.46 (d) = 15.6 Hz, 1H), 4.89—
4.84 (m, 2H), 3.55 (m, 1H) ppm*C NMR (125 MHz, DMSOsds) § 160.7 (d,J = 263.4 Hz),
158.1, 151.9, 149.4, 139.3, 137.6, 137.5, 135.51(d,11.0 Hz), 133.3, 133.0, 130.6, 130.0,
128.3, 123.5 (dJ = 3.7 Hz), 123.2, 122.0, 118.6, 116.0Jd; 2.9 Hz), 113.3 (d) = 20.5 H2z),
111.8, 110.4 (dJ = 5.3 Hz), 78.9, 78.5, 55.9 ppm; HRMS (ESt)/z calcd for [M+H]
CoeH17FN3O, 422.1305; found 422.1309; HPLC purity 95.9 %.

5.4.7. (E)-4-(2-(3-(3-(allyloxy)phenyl)-5-fluoraeko-3,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4'g): Yellow solid, Yield 56 %; mp: 200—202 °GH NMR (500 MHz,
DMSO-ds) 6§ 7.91 (d,J = 15.6 Hz, 1HI), 7.89-7.80 (m, 3Hnh), 7.63—7.54, BHm;), 7.51 (t,) =

8.1 Hz, 1Hi), 7.34-7.27 (m, 1Hf), 7.19-7.12 (m, 2Hg7.06-7.01 (m, 1He), 6.47 @ = 15.6
Hz, 1Hk), 6.09-5.96 (m, 1Hc), 5.42 -5.35 (m, 1Hd26-5.19 (m, 1Hd’), 4.65-4.58 (m, 2Hb)
ppm; °C NMR (125 MHz, DMSOsg) 6 162.2, 160.1, 159.5, 158.5 (d,= 4.2 Hz), 152.3,
149.8, 139.7, 137.9 (d,= 23.0 Hz), 135.9 (d] = 10.5 Hz), 133.8, 133.4, 130.9, 128.7, 123.9 (d,
J=3.7 Hz), 123.7, 121.7, 119.0, 118.2, 116.4,Q1613.7 (dJ = 20.7 Hz), 112.2, 110.8, 110.8,
68.9 ppm; HRMS (ESIm/zcalcd for [M+H] CoeH19FN3O, 424.1461; found 424.1466.

5.4.8. (E)-4-(2-(3-(3-ethynylphenyl)-5-fluoro-4es8,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4'h): Yellow solid, Yield 69 %; mp: 171-173 °GH NMR (500 MHz,
DMSO-dg) 6 7.91 (d,J = 15.6 Hz, 1H), 7.89-7.84 (m, 1H), 7.83-7.79 (i#),27.71-7.67 (m,
2H), 7.64 (tJ = 7.8 Hz, 1H), 7.62—7.57 (m, 3H), 7.57—7.53 (m),1H33-7.27 (m, 1H), 6.43 (d,

J = 15.6 Hz, 1H), 4.36 (s, 1H) ppmC NMR (125 MHz, DMSOss) § 162.1, 160.0, 158.6,
152.1, 149.7, 139.6, 138.0, 137.2, 136.0, 135.9,3,3.33.2, 132.8, 130.6, 130.3, 128.7, 123.9,
123.6, 123.5, 119.0, 113.8, 113.7, 112.2, 110.8,71182.9, 82.7 ppm; HRMS (ESth/zcalcd

for [M+H]" CosH1sFNsO 392.1199; found 392.1202; HPLC purity 98.8 %.

5.4.9. (E)-3-(2-(4-cyanostyryl)-5-fluoro-4-oxogarolin-3(4H)-yl)benzonitrile 4i): Yellow
solid, Yield 70 %; mp: 180-182 °GH NMR (500 MHz, DMSO+g) 6 8.12-8.06 (m, 2H), 7.93
(d,J=15.5 Hz, 1H), 7.90-7.86 (m, 2H), 7.85 Jd; 7.8 Hz, 1H), 7.82—-7.77 (m, 2H), 7.67-7.63
(m, 2H), 7.62 (dJ) = 8.2 Hz, 1H), 7.35-7.27 (m, 1H), 6.47 {&& 15.5 Hz, 1H) ppm‘*C NMR
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(125 MHz, DMSO+g) 6 162.1, 160.0, 158.6, 152.0, 149.6, 139.5, 1383%,7, 136.2, 136.1,
134.8, 133.8, 133.6, 133.2, 131.5, 129.0, 123.8,9,223.4, 119.0, 118.5, 114.0, 113.8, 113.2,
112.2, 110.6, 110.5 ppm; HRMS (ESty/z calcd for [M+H]" CyH14FN4,O  393.1151; found
393.1156.

5.4.10. (E)-4-(2-(3-(naphthalen-1-yl)-4-oxo-3,4vliiroquinazolin-2-yl)vinyl)benzonitriled{):
Yellow solid, Yield 74 %; mp: 199-201 °@1 NMR (500 MHz, CDC}) § 8.34 (m, 1H), 8.08 (d,

J =8.3 Hz, 1H), 8.01 (d) = 8.2 Hz, 1H), 7.97 (d] = 15.5 Hz, 1H), 7.90-7.84 (m, 2H), 7.69—
7.63 (m, 1H), 7.60—7.52 (m, 2H), 7.51-7.45 (m, 5H26—7.18 (dJ = 8.3 Hz, 2H), 6.28 (d] =
15.5 Hz, 1H) ppm*C NMR (125 MHz, CDGJ) ¢ 162.1, 151.5, 147.7, 139.4, 137.9, 136.0,
134.5, 133.2, 132.4, 130.4, 130.1, 128.8, 128.8,0,227.6, 127.4, 127.3, 127.2, 127.0, 125.7,
122.9, 121.9, 121.1, 118.4, 112.5 ppARMS (ESI): m/z calcd for [M+H] Ch7H1gN3O
400.1450; found 400.1453.

5.4.11. (E)-4-(2-(3-(4-fluorobenzyl)-4-oxo-3,4-gliinoquinazolin-2-yl)vinyl)benzonitrile 4{k):
Yellow solid, Yield 71 %; mp: 238240 °¢H NMR (500 MHz, DMSO+s) 6 8.22-8.18 (m,
1Hd), 7.95-7.85 (m, 6Hkefgi), 7.77-7.72 (m, 1HhBO~7.52 (m, 2Hj), 7.38-7.31(m, 2Ha),
7.18-7.11(m, 2Hb), 5.65 (s, 2Hc) ppMC NMR (125 MHz, DMSOdg) ¢ 162.8, 161.9, 160.8,
152.0, 147.5, 140.0, 138.7, 135.2, 133.8, 133.2,3@1,J = 8.3 Hz), 129.1, 127.7, 127.4, 127.1,
123.9, 120.6, 119.1, 116.0 (d,= 21.5 Hz), 112.1, 45.1 ppm; HRMS (EShvz calcd for
[M+H] " CosH17FN3O 382.1355; found 382.1359.

5.4.12. (E)-4-(2-(3-(3,4-dichlorobenzyl)-4-oxo-8ldhydroquinazolin-2-yl)vinyl)benzonitrile
(4'): Yellow solid, Yield 66 %; mp: 231-233 °Hd NMR (500 MHz, DMSO+) J 8.21-8.18
(m, 1H), 7.98-7.85 (m, 6H), 7.78-7.74 (m, 1H), 7(85J = 2.0 Hz, 1H), 7.60-7.50 (m, 3H),
7.22 (dd,J = 8.4, 2.0 Hz, 1H), 5.64 (s, 2H) ppMC NMR (125 MHz, DMSOdg) J 161.9,
151.9, 147.5, 140.0, 139.0, 138.8, 135.3, 133.2,71331.4, 130.5, 129.5, 129.2, 127.8, 127.5,
127.4, 127.1, 123.7, 120.6, 119.1, 112.1, 45.0 ppiRMS (ESI): m/z calcd for [M+H]
Co4H16CIoN3O 432.0670; found 432.0694.

5.4.13. (E)-4-(2-(4-0x0-3-((4-(trifluoromethyl)pind)amino)-3,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4'm): Yellow solid, Yield 63 %; mp: 200-202 °GH NMR (500 MHz,
DMSO-dg) 6 9.77 (s, 1H), 8.13 (d] = 7.8 Hz, 1H), 8.08 (dJ = 15.8 Hz, 1H), 7.92 () = 7.4
Hz, 1H), 7.87—7.78 (m, 5H), 7.61-7.48 (m, 4H), 6(80J = 8.3 Hz, 2H) ppm**C NMR (125
MHz, DMSO-d¢) ¢ 160.4, 153.8, 151.0, 147.1, 139.8, 139.1, 13538,3, 129.0, 128.1, 127.5,
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127.1, 126.9, 126.2, 124.0, 121.9, 121.7, 121.3,012119.1, 113.3, 112.2 ppm; HRMS (ESI):
m/zcalcd for [M+H] Co4H16FsN4,O 433.1276; found 433.1283.

5.4.14. (E)-4-(2-(3-(2-(1H-indol-3-yl)ethyl)-4-03&%4-dihydroquinazolin-2-yl)vinyl)benzonitrile
(4'n): Yellow solid, Yield 55 %; mp: 229-231 °éH NMR (500 MHz, DMSO+s) J 10.83 (s,
1H), 8.20 (dJ = 7.8 Hz, 1H), 7.83 (t) = 7.4 Hz, 1H), 7.75 (d] = 7.4 Hz, 2H), 7.71-7.59 (m,
3H), 7.54 (tJ = 7.4 Hz, 1H), 7.40-7.34 (m, 2H), 7.30 (d= 8.0 Hz, 1H), 7.12 (1) = 7.4 Hz,
1H), 7.07 (m, 1H), 7.01 (8 = 7.3 Hz, 1H), 6.96-6.89 (m, 1H), 4.49Jt 5.8 Hz, 2H), 3.15 (1]

= 6.3 Hz, 2H) ppm*°*C NMR (125 MHz, DMSOs) § 160.5, 151.3, 146.4, 139.0, 136.7, 135.7,
133.8, 131.9, 127.7, 126.5, 126.5, 126.0, 125.8,11222.7, 120.7, 119.6, 118.1, 118.1, 117.4,
111.0, 110.5, 109.7, 43.4, 23.6 ppm; HRMS (EBi)zcalcd for [M+H] CyH21N4O 417.1715;
found 417.1719.

5.4.15. (E)-4-(2-(4-oxo-3-(pyridin-3-yl)-3,4-dihydjuinazolin-2-yl)vinyl)benzonitrile 4(o):
Yellow solid, Yield 67 %; mp: 110-112 °G&4 NMR (500 MHz, DMSO+g) 6 8.79-8.75 (m,
1Hb), 8.72-8.69 (m, 1He), 8.19-8.12 (m, 1Hh), 87088 (m, 1Hf), 7.95-7.87 (m, 2Hgj), 7.85—
7.78 (m, 3Hla), 7.68 (dd] = 8.0, 4.8 Hz, 1Hd), 7.64 (d,= 8.2 Hz, 2HKk), 7.59 (t) = 7.5 Hz,
1Hc), 6.52 (dJ = 15.5 Hz, 1Hi) ppm;=C NMR (125 MHz, DMSOd) ¢ 161.8, 151.3, 150.7,
150.1, 147.7, 139.7, 137.7, 137.5, 135.6, 134.68,3,3.28.8, 127.9, 127.7, 127.0, 124.9, 123.9,
121.0, 119.1, 112.1 ppm{RMS (ESI): m/z calcd for [M+H] C:HisN4sO  351.1246; found
351.1249.

5.4.16. (E)-methyl 2-(2-(4-cyanostyryl)-4-oxo-6efp-2-yn-1-yloxy)quinazolin-3(4H)-yl)acetate
(4'p): Yellow solid, Yield 61 %; mp: 210-212 °GH NMR (500 MHz, DMSO4g) 'H NMR
(500 MHz, DMSO+g) ¢ 8.06-8.01 (m, 2H), 7.96—7.89 (m, 3H), 7.73J¢; 9.0 Hz, 1H), 7.62
(d, J = 2.9 Hz, 1H), 7.60-7.55 (m, 1H), 7.54-7.50 (m)15{19 (s, 2H), 4.97 (d] = 2.1 Hz,
2H), 3.72 (s, 3H), 3.64 (§,= 2.2 Hz, 1H) ppm**C NMR (125 MHz, DMSOs) 6 169.2, 161.3,
156.3, 150.2, 142.4, 140.2, 138.6, 133.1, 129.6,312125.6, 123.2, 120.9, 111.9, 108.3, 79.3,
79.2, 56.5, 52.9, 45.5, 31.1 ppHRMS (ESI):m/z calcd for [M+H] CxsH1gN304 400.1297;
found 400.1300.

5.4.17. (E)-methyl-2-(6-((1-(3-chloro-4-fluoroph#nlH-1,2,3-triazol-4-yl)methoxy)-2-(4-
cyanostyryl)-4-oxoquinazolin-3(4H)-yl)aceta#'(): Yellow solid, Yield 51 %; mp: 198-200
°C;H NMR (500 MHz, DMSO4g) 6 9.03 (s, 1H), 8.27-8.22 (m, 1H), 8.06-8.02 (m,,BH)1—
7.97 (m, 1H), 7.96-7.90 (m, 3H), 7.76-7.67 (m, 3HR1-7.55 (m, 2H), 5.41 (s, 2H), 5.20 (s,
2H), 3.73 (s, 3H) ppmC NMR (125 MHz, DMSO4g) 6 168.8, 160.9, 158.0, 156.8, 156.0,
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143.8, 141.9, 139.8, 138.1, 133.6dd&; 3.4 Hz), 132.7, 129.3, 128.9, 125.0, 123.5,9,2P22.6,
121.1 (d,J = 8.0 Hz), 120.9, 120.8, 120.6, 118.8, 118.3, 41811.5, 107.9, 61.7, 52.5, 45.1
ppm; HRMS (ESI):m/zcalcd for [M+H] CygH,1CIFNgO4 571.1297; found 571.1300.

5.4.18. (E)-6-(4-methoxyphenyl)-3-phenyl-2-styumyigzolin-4(3H)-one 4’r): Yellow solid,
Yield 55 %; mp: 220-222 °CH NMR (500 MHz, DMSO4g) J 8.29 (d,J = 2.0 Hz, 1H), 8.19-
8.15 (m, 1H), 7.90 (d] = 15.5 Hz, 1H), 7.84 (dl = 8.5 Hz, 1H), 7.77-7.71 (m, 2H), 7.67-7.57
(m, 3H), 7.52-7.46 (m, 2H), 7.40-7.30 (m, 5H), #1.D4 (m, 2H), 6.33 (d] = 15.6 Hz, 1H),
3.82 (s, 3H) ppm**C NMR (125 MHz, DMSO«g) ¢ 161.8, 159.8, 151.5, 146.7, 139.1, 138.4,
137.5, 135.3, 133.3, 131.6, 130.3, 130.2, 129.9,5,229.4, 128.4, 128.4, 127.9, 123.3, 121.4,
120.5, 115.1, 55.7 ppm; HRMS (ESH/z calcd for [M+H] CygH2aN.0, 431.1759; found
431.1765.

5.4.19. (E)-4-(2-(4-ox0-3-phenyl-7-(prop-2-yn-&ylino)-3,4-dihydroquinazolin-
2yl)vinyl)benzonitrile 4’s): Yellow solid, Yield 53 %; mp: 200-202 °¢4 NMR (500 MHz,
DMSO-dg) § 7.91-7.73 (m, 4H), 7.66-7.48 (m, 5H), 7.44-7.38)(¢ 6.6 Hz, 2H), 7.10 (t,
1H), 6.90—6.85 (m, 1H), 6.79 (s, 1H), 6.43Jd; 15.5 Hz, 1H), 4.09-4.01 (m, 2H), 3.19 (s, 1H).
ppm; **C NMR (125 MHz, DMSOsds) 6 161.1, 153.6, 151.2, 149.7, 140.0, 137.6, 136.8,3,3
130.0, 129.6, 129.5, 128.5, 127.8, 124.3, 119.5,811111.9, 110.8, 105.7, 81.7, 74.0, 32.2 ppm;
HRMS (ESI):m/zcalcd for [M+H] CysH1gN4O 403.1559; found 403.1567.

5.4.20. (E)-3-(3-chlorophenyl)-7-phenyl-2-styrylgazolin-4(3H)-one 4't): Yellow solid, Yield

60 %:; mp: 219-221°CH NMR (500 MHz, DMSO+) ¢ 8.20 (d,J = 8.3 Hz, 1He), 8.04 (d),=

1.6 Hz, 1Ha), 7.92-7.85 (m, 4Hjnl), 7.74-7.62 (HfrR), 7.60-7.53 (m, 4Hgh), 7.52—-7.46 (m,
2Hic), 7.42-7.36 (m, 2Hdb), 6.40 @@= 15.5 Hz, 1Hk) ppm-3C NMR (125 MHz, DMSO#dg) &
161.5, 151.8, 148.3, 146.8, 139.1, 138.7, 138.4,5,3134.2, 132.5, 132.2, 131.8, 131.7, 130.0,
129.9, 129.7, 129.2, 128.5 127.7, 127.7, 125.9,11283.6, 121.1, 119.9 ppm; HRMS (ESI):
m/zcalcd for [M+H] CygH19CIN3O 460.1216; found 460.12109.

5.4.21. (E)-4-(2-(4-oxo-3-phenyl-7-(4-phenyl-112;3;triazol-1-yl)-3,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4’u): Yellow solid, Yield 58 %; mp: 225-227°¢H NMR (500 MHz,
DMSO-dg) 0 9.64 (s, 1H), 8.39-8.32 (m, 2H), 8.22-8.17 (m,,IH99 (d,J = 7.4 Hz, 2H), 7.93
(d,J=15.6 Hz, 1H), 7.82 (dl = 7.9 Hz, 2H), 7.69—7.58 (m, 3H), 7.58-7.46 (m),6H41 (t,J =

7.1 Hz, 1H), 6.48 (dJ = 15.6 Hz, 1H) ppm**C NMR (125 MHz, DMSOsds) § 161.0, 152.9,
148.9, 148.2, 141.4, 139.5, 137.9, 137.0, 133.0,4,3.30.2, 130.0, 129.8, 129.5, 129.4, 128.9,
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128.6, 125.9, 123.7, 120.7, 120.3, 119.0, 118.7,111112.2 ppm; HRMS (ESIjn/z calcd for
[M+H] " C31H21N6O 493.1777; found 493.1780.

5.4.22. (E)-4-(2-(7-(4-(4-methoxyphenyl)-1H-1,&jazol-1-yl)-4-oxo-3-phenyl-3,4-
dihydroquinazolin-2-yl)vinyl)benzonitriledt): Yellow solid, Yield 53 %; mp: 229—-231°CH
NMR (500 MHz, DMSO+) ¢ 9.54 (s, 1H), 8.39-8.34 (m, 2H), 8.20 (dds 8.7, 2.1 Hz, 1H),
7.98-7.88 (m, 3H), 7.86—7.81 (m, 2H), 7.68-7.58 8M), 7.58-7.50 (m, 4H), 7.14-7.07 (m,
2H), 6.50 (d,J = 15.6 Hz, 1H), 3.83 (s, 3H) ppmC NMR (125 MHz, DMSO#gg) 6 161.0,
159.9, 152.9, 151.2, 148.9, 148.2, 141.5, 139.8,9.3137.0, 133.4, 130.2, 130.0, 129.4, 128.7,
127.3, 123.8, 122.9, 120.7, 119.3, 119.0, 118.Z,011115.0, 112.2, 55.7 ppm; HRMS (ESI):
m/zcalcd for [M+H] CaoH23NeO, 523.1882; found 523.1887.

5.4.23. (E)-4-(2-(3-benzyl-4-ox0-6-(prop-2-yn-bxyl)-3,4-dihydroquinazolin-2-
yl)vinyl)benzonitrile 4'w): Yellow solid, Yield 62 %; mp: 171-173°GH NMR (500 MHz,
DMSO-dg) 6 7.92-7.81 (m, 5H), 7.75-7.66 (m, 2H), 7.56—-7.47 2id), 7.37-7.20 (m, 5H),
5.67 (s, 2H), 4.99 (dJ = 1.9 Hz, 2H), 3.67 (t, 1H) ppnt’C NMR (125 MHz, DMSO#g) &
161.6, 156.3, 150.2, 142.4, 140.2, 137.8, 137.3,20L329.6, 129.2, 128.9, 127.8, 127.0, 125.34,
123.9, 121.3, 119.2, 111.9, 108.5, 79.3, 79.3, ,56%8 ppm; HRMS (ESI)m/z calcd for
[M+H]" Co7H20N30O, 418.1555; found 418.1559.

5.4.24. (E)-4-(2-(3-benzyl-6-((1-(3-chloro-4-flaghenyl)-1H-1,2,3-triazol-4-yl)methoxy)-4-
0x0-3,4-dihydroquinazolin-2-yl)vinyl)benzonitrilé’X): Yellow solid, Yield 64 %; mp: 229-231
°C;*™H NMR (500 MHz, DMSO+g) 6 9.04 (s, 1H), 8.28-8.24 (m, 1H), 8.03-7.97 (m,, THY1—
7.84 (m, 4H), 7.84-7.78 (m, 2H), 7.76-7.66 (m, 2HBRO-7.50 (m, 2H), 7.35-7.30 (m, 2H),
7.30-7.20 (m, 3H), 5.68 (s, 2H), 5.43 (s, 2H) ppiB; NMR (125 MHz, DMSOds) § 161.6,
157.2, 150.1, 144.2, 142.3, 140.2, 137.7)(d,5.7 Hz), 134.0, 133.2, 129.7, 129.2, 129.0,8.27.
127.0, 125.2, 125.0, 123.9, 123.0, 121.6, 121.9 &8.2 Hz), 121.4, 121.2, 118.6 @= 22.6
Hz), 111.9, 108.5, 62.1, 45.8 ppmHRMS (ESI): m/z calcd for [M+H] Cs3H23CIFNsO,
589.1555; found 589.1563.

5.4.25. (E)-4-(2-(3-benzyl-6-((1-(3-chlorophenyh-1,2,3-triazol-4-yl)methoxy)-4-oxo-3,4-
dihydroquinazolin-2-yl)vinyl)benzonitriletty): Yellow solid, Yield 68 %; mp: 200-202 °CH
NMR (500 MHz, DMSO+) ¢ 9.08 (s, 1H), 8.08 (1] = 2.0 Hz, 1H), 7.98-7.93 (m, 1H), 7.88—
7.82 (m, 5H), 7.80 (d] = 3.0 Hz, 1H), 7.73 (d] = 8.9 Hz, 1H), 7.65 () = 8.1 Hz, 1H), 7.61—
7.56 (m, 2H), 7.53 (d) = 15.4 Hz, 1H), 7.35-7.26 (m, 4H), 7.26-7.21 (H),15.68 (s, 2H),
5.42 (s, 2H) ppmt*C NMR (125 MHz, DMSO#g) 6 161.6, 157.2, 150.1, 144.2, 142.3, 140.2,
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138.0, 137.7, 137.7, 134.7, 133.2, 132.1, 129.9,22129.1, 128.9, 127.8, 127.0, 125.2, 123.9,
123.7, 121.4, 120.5, 119.2, 119.2, 111.9, 108.51,645.8 ppm; HRMS (ESI):m/z calcd for
[M+H] " C33H24CINgO> 571.1649; found 571.1650.

5.4.26. (E)-4-(2-(3-(3-hydroxyphenyl)-4-oxo-3,4diropyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4'z): Yellow solid, Yield 73 %; mp: 229-231 °GH NMR (500 MHz,
DMSO-dg) 0 9.99 (s, 1Hb), 9.00 (dd,= 4.6, 2.0 Hz, 1Hh), 8.49 (dd,= 7.8, 2.0 Hz, 1Hf), 8.02
(d,J =15.6 Hz, 1Hj), 7.83 (d] = 8.4 Hz, 2HI), 7.58 (d) = 8.3 Hz, 2Hk), 7.55 (dd] = 7.8, 4.6
Hz, 1Hj), 7.42 (tJ = 8.3 Hz, 1Hd), 7.06-6.94 (m, 1He), 6.95-6.84 Zidac), 6.55 (dJ) = 15.6
Hz, 1Hi) ppm;**C NMR (125 MHz, DMSOsds) J 162.2, 158.8, 157.6, 156.7, 154.2, 139.6,
138.6, 137.8, 136.5, 133.4, 131.0, 128.8, 123.3,8219.7, 119.0, 117.1, 116.7, 116.3, 112.3
ppm; HRMS (ESI)m/zcalcd for [M+H] CxH1sN4O, 367.1195; found 367.1198.

5.4.27. (E)-4-(2-(3-(3-ethynylphenyl)-4-oxo-3,fndiropyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4’aa): Yellow solid, Yield 70 %; mp: 229-231 °éH NMR (500 MHz,
DMSO-dg) ¢ 9.03 (d,J = 2.6 Hz, 1H), 8.52 (d] = 6.8 Hz, 1H), 8.04 (d] = 15.5 Hz, 1H), 7.84
(d,J = 8.0 Hz, 2H), 7.71 (s, 2H), 7.65 (@= 7.1 Hz, 3H), 7.61-7.53 (m, 2H), 6.52 (dr 15.5
Hz, 1H), 4.37 (s, 1H) ppm;®C NMR (125 MHz, DMSOds) ¢ 161.3, 156.6, 155.8, 153.1,
138.4, 137.8, 136.1, 135.4, 132.3, 132.2, 131.9,6,229.1, 127.9, 122.5, 122.4, 121.9, 118.0,
115.6, 111.3, 81.8, 81.8 ppm; HRMS (ESt¥zcalcd for [M+H] CpsH1sN4,O 375.1246; found
375.1253.

5.4.28. (E)-3-(2-(4-cyanostyryl)-4-oxopyrido[2,Bgrimidin-3(4H)-yl)benzonitrile  4'ab):
Yellow solid, Yield 66 %; mp: 229-231 °H NMR (500 MHz, DMSO-dg) 6 9.03 (dd,J = 4.5,

2.0 Hz, 1Hg), 8.48 (dd] = 7.8, 2.0 Hz, 1He), 8.15 (d,= 1.7 Hz, 1Hf), 8.10 (dd] = 10.9, 3.2
Hz, 1Hb), 8.03 (dJ = 15.4 Hz, 1Hi), 7.96—7.92 (m, 1Hd), 7.86J& 7.9 Hz, 1Ha), 7.82 (d, =

8.4 Hz, 2Hj), 7.68 (dJ = 8.4 Hz, 2Hk), 7.56 (dd] = 7.8, 4.6 Hz, 1Hc), 6.55 (d,= 15.5 Hz,
1Hh) ppm;**C NMR (125 MHz, DMSO+g) § 162.4, 157.6, 157.0, 154.0, 139.4, 139.3, 137.7,
136.5, 134.7, 133.9, 133.4, 133.3, 131.6, 129.3,312123.0, 119.0, 118.5, 116.5, 113.2, 112.4
ppm; HRMS (ESI)m/zcalcd for [M+H] CysH14aNsO 376.1198; found 376.1200.

5.4.29. (E)-4-(2-(3-(4-cyanophenyl)-4-oxo-3,4-ditopyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4’ac): Yellow solid, Yield 63 %: mp: 229-231 °H NMR (500 MHz,
DMSO-dgs) 6 9.04 (dd,J = 4.5, 1.9 Hz, 1H), 8.53 (dd,= 7.8, 1.7 Hz, 1H), 8.13 (d,= 8.3 Hz,
2H), 8.05 (dJ = 15.5 Hz, 1H), 7.83 (d} = 8.2 Hz, 2H), 7.80-7.74 (m, 2H), 7.70 {cs 8.2 Hz,
2H), 7.58 (dd,J = 7.8, 4.6 Hz, 1H), 6.51 (dl = 15.5 Hz, 1H) ppm*C NMR (125 MHz,
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DMSO-dg) 0 162.2, 157.6, 156.9, 153.7, 141.2, 139.4, 13638,4], 133.3, 130.8, 130.7, 129.2
123.2, 123.0, 119.0, 118.8, 116.5, 112.9, 112.4;pHRMS (ESI): m/z calcd for [M+H]
023H14N5O 376.1198; found 376.1206.

5.4.30. (E)-4-(2-(3-(4-mercaptophenyl)-4-oxo-3ilydropyrido[2,3-d]pyrimidin-2-
yl)vinyl)benzonitrile 4’ad ): Yellow solid, Yield 65 %; mp: 210-212°GH NMR (500 MHz,
DMSO-dg) 6 *H NMR (500 MHz, DMSO) 9.02 (d,J = 2.2 Hz, 1H), 8.52 (d] = 7.4 Hz, 1H),
7.96 (d,J = 15.5 Hz, 1H), 7.83-7.78 (m, 4H), 7.60-7.54 (iH),65.49 (d,J = 15.5 Hz, 1H) ppm;
13C NMR (125 MHz, DMSOsds) 6 162.4, 157.6, 156.9, 139.4, 138.9, 137.3, 13&6,d, 133.3,
130.5, 128.9, 128.5, 128.3, 123.3, 122.9, 118.8,6.1112.3 ppm; HRMS (ESIjn/z calcd for
[M+H] " C22H1sN4OS  383.0966; found 383.0970; HPLC purity 98.7 %.

5.4.31. (E)-4-(2-(3-(4-(tert-butyl)phenyl)-4-oxgdddihydropyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4’ae): Yellow solid, Yield 78 %; mp: 229-231 °¢H NMR (500 MHz,
DMSO-dg) 6 9.02 (m, 1Hf), 8.52 (m, 1Hd), 8.00 @@= 15.6 Hz, 1Hh), 7.84 (d,= 8.4 Hz, 2Hj)),
7.70=7.59 (m, 2Hi), 7.57 (m, 3Hae), 7.45-7.34 (b} 6.49 (d,J = 15.6 Hz, 1Hg), 1.38 (s,
9Hc) ppm;**C NMR (125 MHz, DMSO«g) J 162.4, 157.7, 156.8, 154.5, 152.5, 139.7, 138.5,
136.5, 134.2, 133.4, 128.8, 128.7, 127.0, 123.2,.92119.0, 116.6, 112.3, 35.1, 31.6 ppm;
HRMS (ESI):m/zcalcd for [M+H] CyeH2aN4O 407.1872; found 407.1880.

5.4.32. (E)-4-(2-(3-(2,3-dimethylphenyl)-4-oxo-8jAydropyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4'af): Yellow solid, Yield 69 %; mp: 229-231 °¢Hd NMR (500 MHz,
DMSO-dg) 6 9.05 (dd,J = 4.6, 2.0 Hz, 1Hh), 8.54 (dd,= 7.9, 2.0 Hz, 1Hf), 8.07 (d, = 15.5
Hz, 1Hj), 7.84 (dJ = 8.4 Hz, 2HI), 7.62-7.57 (m, 3Hkg), 7.41 §&s 7.4 Hz, 1He), 7.32 (11 =

7.7 Hz, 1Hd), 7.25 (d] = 7.5 Hz, 1Hc), 6.45 (dl = 15.5 Hz, 1Hi), 2.37 (s, 3Hb), 1.95 (s, 3Ha)
ppm; *C NMR (125 MHz, DMSOss) J 161.9, 157.8, 157.0, 154.4, 139.5, 139.3, 1388,6l,
135.7, 134.8, 133.4, 131.5, 128.9, 127.2, 126.8.(0.2122.8, 119.0, 116.5, 112.4, 20.5, 14.1
ppm; HRMS (ESI)m/zcalcd for [M+H] Cy4H1oN4,O 379.1559; found 379.1561.

5.4.33. (E)-4-(2-(3-(2,5-dimethylphenyl)-4-oxo-8jAydropyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4’ag): Yellow solid, Yield 71 %; mp: 229-231 °éH NMR (500 MHz,
DMSO-dg) 0 9.05 (ddJ = 4.6, 2.0 Hz, 1H), 8.54 (dd,= 7.9, 2.0 Hz, 1H), 8.09 (d,= 15.5 Hz,
1H), 7.84 (d,J = 8.4 Hz, 1H), 7.63—7.57 (m, 1H), 8.51-6.95 (m),3H40 (d,J = 7.9 Hz, 1H),
7.33 (dd,J = 7.8, 1.1 Hz, 1H), 7.25 (s, 1H), 6.47 {d5 15.5 Hz, 1H), 2.35 (s, 3H), 2.01 (s, 3H)
ppm; *C NMR (125 MHz, DMSO«) § 161.8, 157.7, 157.0, 154.2, 139.5, 137.5, 13636,6],
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133.4, 132.8, 131.5, 131.0, 129.5, 128.9, 123.Q.612119.0, 116.5, 112.4, 20.9, 17.0 ppm;
HRMS (ESI):m/zcalcd for [M+H] CosH1gN4O 379.1559; found 379.1563.

5.4.34. (E)-4-(2-(4-ox0-3-(3,4,5-trimethoxyphef8;B-dihydropyrido[2,3-d]pyrimidin-2-
yl)vinyl)benzonitrile 4’ah): Yellow solid, Yield 63 %; mp: 229-231 °@4 NMR (500 MHz,
DMSO-dg) 6 9.02 (s, 1H), 8.52 (d] = 3.9 Hz, 1H), 8.06 (d]) = 15.3 Hz, 1H), 7.86 (d] = 6.3
Hz, 2H), 7.67 (dJ = 6.0 Hz, 2H), 7.57 (s, 1H), 6.92 (s, 2H), 6.64Xe 15.2 Hz, 1H), 3.78 (s,
3H), 3.76 (s, 6H) ppm**C NMR (125 MHz, d-TFA) 156.8, 153.6, 150.1, 149.7, 149.6, 140.7,
140.5, 135.0, 132.5, 131.3, 124.6, 121.4, 120.8,(11117.2, 115.8, 114.9, 107.6, 63.0, 57.8
ppm; HRMS (ESI)m/zcalcd for [M+H] CusH21N4O4 441.1563; found 441.1565.

5.4.35. (E)-4-(2-(3-(2,3-dihydrobenzo[b][1,4]dioxb-yl)-4-0x0-3,4-dihydropyrido[2,3-
d]pyrimidin-2-yl)vinyl)benzonitrile4ai): Yellow solid, Yield 77 %; mp: 229—-231 °éH NMR
(500 MHz, DMSO-+g) ¢ 9.00 (ddJ = 4.5, 1.9 Hz, 1Hg), 8.50 (dd= 7.8, 1.8 Hz, 1He), 8.02 (d,
J=15.5 Hz, 1Hi), 7.85 (d] = 8.3 Hz, 2HKk), 7.66 (d] = 8.3 Hz, 2Hj), 7.55 (dd] = 7.8, 4.6 Hz,
1Hc), 7.08 (dd) = 12.9, 5.4 Hz, 2Hda), 6.94 (dd~= 8.5, 2.4 Hz, 1Hf), 6.62 (d} = 15.6 Hz,
1Hh), 4.34 (d.) = 7.4 Hz, 4Hbb’) ppm**C NMR (125 MHz, DMSO«g) 6 162.5, 157.6, 156.7,
154.7, 144.6, 144.3, 139.7, 138.6, 136.5, 133.9,6,228.9, 123.6, 122.8, 121.9, 119.1, 118.2,
116.6, 112.3, 64.6, 64.5 ppratRMS (ESI):m/zcalcd for [M+H] Cp4H17N403 409.1300; found
409.13009.

5.4.36. (E)-4-(2-(3-(4-fluorobenzyl)-4-oxo-3,4-dilngpyrido[2,3-d] pyrimidin-2-
yl)vinyl)benzonitrile 4'aj): Yellow solid, Yield 61 %; mp: 229-231°¢H NMR (500 MHz,

DMSO-dg) 0 9.01 (s, 1H), 8.57 (d] = 2.5 Hz, 1H), 8.12-7.98 (m, 2H), 7.93 (W= 13.6 Hz,
3H), 7.59 (d,J = 15.1 Hz, 2H), 7.37 (s, 2H), 7.15 (s, 2H), 5.65ZH) ppm:**C NMR (125
MHz, d-TFA) § 166.0 (d,J = 248.1 Hz), 165.0, 164.8, 163.8, 163.7, 154.0.4%d,J = 26.4
Hz), 150.3, 141.6, 135.8, 133.4, 131.9, 130.81d,8.5 Hz), 125.4, 122.1, 121.1, 119.1 &

22.5 Hz), 115.8, 50.6 ppm; HRMS (ES#y/z calcd for [M+H] CsHi6FN,O 383.1308; found
383.1310.

6. Bacterial strains and media

The ESKAP panel of bacteria consisted B$cherichia coli(ATCC 25922), Klebsiella

pneumoniae(BAA-1705), Acinetobacter baumanni{BAA1605), Pseudomonas aeruginosa
(ATCC 27853) andStaphylococcus aureufATCC 29213). NRS199, NRS129, NRS186,
NRS191, NRS192, NRS193, NRS194, NRS198 are MRS#nstwhile VRS1, VRS4, VRS12
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are VRSA strains. These strains were obtained fRBEVNARSA/ATCC (Biodefense and
Emerging Infections Research Resources Repositetyidtk on Antimicrobial Resistance in
Staphylococcus aurelfsmerican Type Culture Collection, USA) and routineultivated on
Mueller-Hinton Agar (MHA). Prior to the experimer#,single colony was picked from MHA
plate, inoculated in Mueller-Hinton cation suppleresl broth Il (CA-MHB) and incubated
overnight at 37 °C with shaking for 18-24 h to tet starter culture.

M. tuberculosisH37Rv ATCC 27294 was cultured in Middlebrook 7HDBif¢o, Becton, NJ,
USA) media supplemented with 10% (v/v) ADC (BoviSerum Albumin, Dextrose, NacCl),
0.2% (v/v) glycerol and 0.05% (v/v) Tween-80 (AD@Aen-80).

6.1. Antibiotic susceptibility testing against ESKA’ pathogen panel

Antibiotic susceptibility testing was carried ouh dhe newly synthesized compounds by
determining the Minimum Inhibitory Concentration &) with reference to the standard CLSI
guidelines [32,33]. MIC is defined as the minimuancentration of compound at which visible
bacterial growth is inhibited. Bacterial cultureser@ grown in Mueller-Hinton cation
supplemented broth (CA-MHB). Optical density (63 of the cultures was measured, followed
by dilution for ~16 cfu/mL. This inoculum was added into a seriesest tvells in a microtitre
plate that contained various concentrations of ammg under test ranging from 64-0.03
pg/mL. Controls i.e., cells alone and media alonégh@ut compound+cells) and levofloxacin
used as a reference standard. Plates were inculsatd¥ °C for 1618 h followed by
observations of MIC values by the absence or poesenh visible growth. For each compound,

MIC determinations were performed independentlicéhusing duplicate samples each time.

6.2. Antibiotic Susceptibility Testing against patlmgenic mycobacteria

Antimycobacterial susceptibility testing was cadrieut on newly synthesized compounds
(given in Supplementary datd) by using broth microdilution assay [34]. 1g/10Q rstock
solutions of test and control compounds were peghan DMSO and stored in -20 °C.
Mycobacterial cultures were inoculated in Middletdt&H9 enriched (Difco, Becton, NJ, USA)
media supplemented with 10% ADC-Tween-80 (Bovineu®e Albumin, Dextrose, 0.2%
glycerol and 0.05% TweeB0) and Olgy of the cultures was measured, followed by dilution
achieve ~1®cfu/mL [35]. The newly synthesized compounds werted from 0.0064—0.00005
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g/100 mL in two-fold serial diluted fashion with52uL of each concentration added per well of
a 96-well round bottom microtitre plate. Later, ®7ZL of bacterial suspension was added to
each well containing the test compound along wpghprapriate controls. Presto blue (Thermo
Fisher, USA) resazurin-based dye was used for tiseiaized identification of active
compounds. MIC of active compound was determinddwsst concentration of compound that
inhibited visible growth after incubation periodbrFreach compound, MIC determinations were
replicated thrice using duplicate samples. The Mli&es were incubated at 37 °C for 7 days for
Mtb.

6.3. Cell Cytotoxicity Assay

The active newly synthesized compounds were scdefemeheir cell toxicity against Vero cells
using MTT assay [36]. ~2@ells/well were seeded in 96 well plate and intethat 37 °C with

an 5% CQ atmosphere. After 24 h, compound was added ranfyjorg 100-5 mg/L and
incubated for 72 h at 37 °C with 5% g@&mosphere. After the incubation was over, MTT was
added at 5 mg/L in each well, incubated at 37 °Cfdiother 4 hours, residual medium was
discarded, 0.1 mL of DMSO was added to solubilmeformazan crystals and OD was taken at
540 nm for the calculation of Gg CGsg is defined as the lowest concentration of compound
which leads to a 50% reduction in cell viabilityoX®drubicin was used as positive control and

each experiment was repeated in triplicate.
6.4. Time Kill Study

The bactericidal activity was assessed by the #ithenethod [37].S. aureusATCC 29213
cells were diluted up to ~20cfu/mL and treatedwith compound for concentrations
corresponding to 1X and 10X ®fIC of 4'c, 4’e and vancomycin in MHB in triplicate and
incubatedat 37 °C. 10Q.L samples were collected after time intervals of iy 6h and 24h and
serially diluted in PBS and plated on TSA followed incubation at 37 °C for 18-20 h. Kill
curves were constructed lyounting the colonies from plates and plotting tdfa/mL of
surviving bacteria at each time point in the preseand absence cbmpound.

6.5. Synergy Screen

Checkerboard method was used to determine synatgyebnd’'c, 4’e and the antibiotics that
included linezolid, meropenem, ceftriaxone and wamgcin [34]. According to the
recommendations of CLSI, serial two-fold dilutiasfseach drug to at least double the MIC were

freshly prepared prior to testing. The compounds s&xially diluted along the ordinate ranged
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from 0.03 to 4ug/mL while the antibiotics were serially diluted sisown along the abscissa
ranged from 0.03 to 6g4g/mL /ml in 96 well microtiter plate. An inoculuml®® CFU/mL was
prepared and inoculated with 100 of a bacterial inoculum and plates were incubate87 °C
for 24 hours under aerobic conditions. TXEICs (fractional inhibitory concentrations) were
calculated as followsZFIC = FIC A + FIC B, where FIC A is the MIC of druf§y in the
combination/MIC of drug A alone, and FIC B is théQviof drug B in the combination/MIC of
drug B alone. The combination is considered sys@ogwhen theXFIC is <0.5, indifferent
when theXFIC is >0.5 to 4, and antagonistic when ¥#dC is >4 [38].

6.6. Determination of activity of 4'c againstS. aureusbiofilm

The determination od'c anti-biofilm activity was performed as describextlier [39]. Briefly,

S. aureusATCC 29213 were grown overnight in 1% TSB with léhg (180 RPM) at 3. The
overnight culture was diluted in fresh TSB brothl(0) and 0.2mL of freshly diluted culture
was transferred into 96 well polystyrene flat bottplate, covered with adhesive foil lid for
maintaining low oxygen and incubated in static étod for 48 h at 37C. After incubation,
media was decanted and plate was rinsed gentigestwith the 1X PBS (pH 7.4) to remove the
planktonic bacteria. Plates were refilled with T$Bth different drug concentration and
incubated for 24 h at 8T. After drug treatment, the media was decanteghaeh 3 times with
1X PBS (pH 7.4) and biofilm was fixed by incubatitig plate at 6% for 1 h. After fixing, the
biofilm is stained by 0.06% crystal violet for 10mate, rinsed with PBS and . dried at room
temperature. For quantification of biofilm, the bboucrystal violet was eluted by 30% acetic
acid (0.2 mL). Absorbance was taken on microtitéatep reader at 600nm for biofilm

guantification.

6.7. Determination of Post antibiotic effect (PAE)of 4’c. To determine the PAE of'c,
overnight culture oB. aureusATCC 29213 was diluted in MHBII ~@fu/mL and exposed to
1X and 10X MIC of VANCO, LEVO,4'c and incubated at 37°C for 1 h. Following the
incubation period, culture was centrifuged and wdsB times with pre-warmed MHBII to
remove any traces of antibiotics. Finally, cellsreveéesuspended in drug free MHBII and
incubated further at 37°C. Samples were taken eftery 1h, serially diluted and plated on TSA
for enumeration of CFU. The PAE was calculated AE B T — C; where, T is referred to the
difference in time required for 1 Legincrease in CFU versus CFU observed immediatedyr af

the removal of drug and C in a similarly treatedgliree control [40].

6.8. Animals experiments

31



Animal experiments were performed on six-eight wekkBalb/c mice procured from National
Laboratory Animal Facility of CSIR-Central Drug Resch Institute, Lucknow. The
experimental protocols were reviewed and approvgdthe Institutional Animal Ethics
Committee of CSIR-Central Drug Research Institutacknow. Animal experiments were
performed in accordance with the guidelines pravitby the Committee for the Purpose of

Control and Supervision of Experiments on Anim&@®CSEA, Govt. of India).
6.9. Murine neutropenic thigh infection model

For in vivo antimicrobial activity evaluation of4’c, female BALB/c mice weighing
approximately 18-20 g were used throughout theystiice were rendered neutropenic by a
series of cyclophosphamide injections given intréapeeally (IP) 1 day and 1 h before infection.
This was followed by injection db. aureusATCC 29213 in the right thigh of mice to establish
infection. After 3 h post infectiord’c and vancomycin at 25 and 50 mg/Kg and 25 mg/Kg of
body weight respectively, were injected IP into enitwice at an interval of 3 h between
injections. Control animals were administered salmthe same volume and frequency as those
receiving treatment. After 24 h, the mice were isaed, thigh tissue were collected from the
animal and weighed. Collected tissue was homogénize5 mL of saline, serially diluted
followed by plating on MHA plates for CFU determiiza. After incubation for 18-24 h at
37°C, the CFU were enumerated. Each experimenteyesated three times in duplicate and the
mean data is plotted [41][42].

6.10. Statistical analysisStatistical analysis was performed using GraphRenF6.0 software
(GraphPad Software, La Jolla, CA, USA). Comparismtween three or more groups was
analyzed using one-way ANOVA, with post-hoc Tukeyisltiple comparisons test. P-values of

<0.05 were considered to be significant.
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Table 1.Structures of new 2-styryl quinazolin-43one derivativeg’a-4'z and 4'aa-4'gj

Compound X R1 R, Rs R4 Rs %
Yield
4'a C YOS CN | H H H 52
(0]
4'b C /©)< CN H H H 60
i

4'c C COOH CN H H H 48

AL,
4'd C QO“ CN H H H 52

‘lLL COOH
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4’y C ré\© CN H H ﬁo\ 53
4'w C % H 62
/\© CN | H o
4'x C % H 64
/\© CN H /@F
5\0/\(6:3 ¢
4y C H@ Q\ H 68
CN H §~0/\€rz‘ ¢
4'z CN 73
L,
4’aa /@\ CN 70
7 X
4’ab O\ CN 66
Y SN
4’ac =N CN 63
Y.
4’ad SH CN 65
gy
4’ae /O/Q CN 78
%
4’af ; /Q CN 69
he O
4’ag ot CN 71
z@
HsC
4’ah o CN 63
Q N
2 ;
4’ai 0 CN 177
e
43 H/\©\ CN 61
F

Table2. MIC (ug/mL) of 2-methyl-3-phenylquinazolin-4k8-one derivatives against ESKAP
pathogen panel arid. tuberculosis
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Gram +ve Gram -ve

Compo S. aureus| E. coli K. _ A. ) P: _

und ATCC ATCC | pneumoniae| baumannii | aeruginosa| M. tuberculosis
29213 25922 BAA-1705 | BAA 1605 ATCC H37Rv
27853

4a >64 >64 >64 >64 >64 >64
4b >64 >64 >64 >64 >64 >64
4c 32 >64 >64 >64 >64 >64
4d >64 >64 >64 >64 >64 16
4e >64 >64 >64 >64 >64 16
Af >64 >64 >64 >64 >64 >64
9a >64 >64 >64 >64 >64 16
9b >64 >64 >64 >64 >64 16
9c >64 >64 >64 >64 >64 >64
ad >64 >64 >64 >64 >64 >64
9e 64 >64 >64 >64 >64 >64
of >64 >64 >64 >64 >64 >64
9g >64 >64 >64 >64 >64 >64
14a >64 >64 >64 >64 >64 4
15a >64 >64 >64 >64 >64 >64
15b >64 >64 >64 >64 >64 >64
15c >64 >64 >64 >64 >64 >64
17a >64 >64 >64 >64 >64 >64
17b 64 >64 >64 >64 >64 64
17¢c >64 >64 >64 >64 >64 >64
17d >64 >64 >64 >64 >64 64
18a >64 >64 >64 >64 >64 >64
18b >64 >64 >64 >64 >64 >64
18c >64 >64 >64 >64 >64 >64

Levoflo | 155 | 0.015 64 8 0.5 NT

xacin

'Soig'az NT NT NT NT NT 0.03

Rifamp NT NT NT NT NT 0.03

icin

NT = Not Tested

Table 3 MIC (ug/mL) of the E)-2-styrylquinazolin-4(Bl)-one derivatives against ESKAP

pathogen panel arid. tuberculosis

Gram +ve Gram -ve
C(;)J?] S. aureus E. coli K. A. P. M.
P d ATCC ATCC | pneum | baumannii | aeruginosa| tuberculosis
29213 25922 | oniae | BAA 1605 ATCC H37Rv
BAA- 27853
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1705

4a >64 >64 >64 >64 >64 >64
4'b >64 >64 >64 >64 >64 >64
4'c 0.03 >64 >64 >64 >64 64
4'd >64 >64 >64 >64 >64 >64
4'e 0.0625 >64 >64 >64 >64 8
4'f 0.5 >64 >64 >64 >64 2
4'g 64 >64 >64 >64 >64 >64
4'h 0.25 >64 >64 >64 >64 >64
4 32 >64 >64 >64 >64 >64
4] >64 >64 >64 >64 >64 >64
4’k >64 >64 >64 >64 >64 >64
4 >64 >64 >64 >64 >64 >64
4'm >64 >64 >64 >64 >64 >64
4'n >64 >64 >64 >64 >64 >64
4'0 64 >64 >64 >64 >64 >64
4p >64 >64 >64 >64 >64 >64
4'q >64 >64 >64 >64 >64 >64
a'r >64 >64 >64 >64 >64 64
4's >64 >64 >64 >64 >64 >64
a't >64 >64 >64 >64 >64 >64
4'u >64 >64 >64 >64 >64 >64
4y >64 >64 >64 >64 >64 >64
a'w >64 >64 >64 >64 >64 >64
4'x >64 >64 >64 >64 >64 >64
4y >64 >64 >64 >64 >64 >64
4'z >64 >64 >64 >64 >64 >64
4'aa >64 >64 >64 >64 >64 >64
4’ab >64 >64 >64 >64 >64 >64
4'ac 64 >64 >64 >64 >64 >64
A'ad 2 >64 >64 >64 >64 >64
A'ae >64 >64 >64 >64 >64 >64
4'af >64 >64 >64 >64 >64 >64
4'ag >64 >64 >64 >64 >64 >64
4'ah 64 >64 >64 >64 >64 64
A'aj >64 >64 >64 >64 >64 >64
43 >64 >64 >64 >64 >64 >64
Levof
loxac 0.125 0.015 64 8 0.5 NT
in
Isoni NT NT NT NT NT 0.03
azid
Rifa NT NT NT NT NT 0.03

Mpici
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NT = Not Tested

Table 4. Cytotoxicity profile against Vero cells and

Sdieity index (SI) of selected

compounds
S. aureus CCso
ATCC 29213 | (upg/mL) Sl
Compound | \yic (ug/ml) (CCsy/MIC)
4'c 0.03 >5 >167
4'e 0.0625 >5 >83.4
4'f 0.5 >5 >10
4'h 0.25 >10 >40
4’ad 2 >10 >5

Table 5. Cytotoxicity profile of antimycobacterial agersgainst Vero cells and Sl

Mtb H37Rv CCso Sl
Compound| MIC (pg/mL) (ug/mL) |(CCsd/MIC)
4d 16 12.5 0.78
de 16 >15 >0.93
9a 16 >100 >6.25
9b 16 >33.3 >2.08
1l4a 4 >100 >25
4'e 8 >100 >12.5
4'f 2 >10 >5

Table 6. MIC (ug/mL) of 4’c and4’e against MRSA and VRSA strains

Antibiotic
S resistan
to

Strains

Details about strains

MIC (ng/mL)

4'e
cin

Levofloxa

Meropene
m

Vanco
mycin

S. None
aure
us

ATC

MSSA

2921

<0.125

<0.125

<0.5

<0.5
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MRSA

NR | Methicilli | Resistant to tetracyclingl 0.125- 0.5 <0.5 >64
100 | n, Contains mec subtype I| 0.25
Ceftriaxo | cassette
ne, Large variety of
Meropene| virulence factors
m,
Gentamy
cin and
Linezolid
NR | Methicilli | Contains mec subtype
119 |n, IV cassette
Ceftriaxo | G2576T mutation in 16 >64
ne, domain V in one or morge 0.125-
Meropene| 23 S rRNA genes O o5 <0.125
m,
Gentamy
cin and
Linezolid
NR | Methicilli | Also called as TCH60 0.5 16
1012 | n,
9 gg’ﬁ“axo <0.125 | <0.125
Meropene
m
NR | Methicilli | USA100 Community
1019 | n, acquired-MRSA
8 Ceftriaxo | Contains mec type Il <0.125 <0.125 32 32
ne, cassette
Meropene| Negative for PVL
m virulence factor
NR | Methicilli | Community acquired-
1019 | n, MRSA
2 Ceftriaxo | Contains mec type Il <0125 <0.125 4-8 4-8
ne, cassette
Meropene| Negative for PVL
m virulence factor
NR | Methicilli | USA 300 Community
1018 | n, acquired-MRSA 4-8 16-32
6 Ceftriaxo | Contains mec type IV <0125 <0.125
ne, cassette
Meropene| Positive for PVL
m virulence factor
NR | Methicilli | Community acquired-
1019 | n, MRSA
3 Ceftriaxo | Contains mec type Il <0125 <0.125 32 32
ne, cassette
Meropene| Negative for PVL
m virulence factor
NR | Methicilli | Community acquired- <0.125 0.125-
1019 | n, MRSA ' 0.25
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4 Ceftriaxo | Contains mec type V 0.5 0.5 1
ne cassette
Positive for PVL
virulence factor
NR | Methicilli | USA 600 Community
1019 | n, acquired-MRSA
1 Ceftriaxo | Contains mec type Il <0125 <0.125 16-32 >64 1
ne, cassette
Meropene| Negative for PVL
m virulence factor
VRS | Methicilli | USA100 and contains 0.125- 0.25 32 >64 >64
1 n, mec (subtype II) andan 0.25
Ceftriaxo | A.
ne, Negative forvan B, van
Meropene| C1, van C2, van D, van
m, E, PVL and arginine
Gentamy | catabolic mobile element
cin, (ACME)
Vancomy
cin,
Teicoplan
in
VRS | Methicilli | USA100 and contains 0.125 0.125 >64 >64 >64
4 n, mec (subtype II) andan
Ceftriaxo | A.
ne, Negative forvan B, van
Meropene| C1, van C2, van D, van
m, E, PVL and arginine
Vancomy | catabolic mobile element
cin and| (ACME)
Teicoplan
in
<| VRS | Methicilli | NA* 0.125 0.125 32 ->64 >64 >64
82 12 n,
> Ceftriaxo
ne,
Meropene
m,
Vancomy
cin and
Teicoplan
in
NA*: Not available
Table 7. Determination of synergy dfc with approved antibiotics
Drug S. MIC of | MICof | FICA FIC B YFIC= Inference
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aureus | 4cinthe | drugin FIC A+
ATCC | presence the FICB
29213 | ofdrug | presence
MIC (ug/mL) of 4'c
(Mg/mL) A (Hg/mL)
B
4'c 0.03
Ceftazidime 16 0.0019 0.0312 0.032| 0.0019 0.034 Synergisti¢
Daptomycin 0.5 0.0019 0.0019 0.032| 0.003 0.036 | Synergistic
Gentamycin 0.25 0.0019 0.0019] 0.032 0.007 0.040 | Synergistic
Linezolid 2 0.0019 0.0075| 0.032 0.003 0.036 | Synergistic
Levofloxacin| 0.25 0.0019 0.0009] 0.032 0.003 0.036 | Synergistic
Meropenem | 0.25 0.0019 0.0009] 0.032 0.003 0.036 | Synergistic
Minocycline | 0.125 0.0019 0.0009 0.032 0.007 0.039 | Synergistic
Rifampicin 0.015 0.0019 0.00008 0.032 0.002 0.034 | Synergistic
Vancomycin 1 0.0019 0.0039| 0.032 0.003 0.036 | Synergistic
Table 8 Determination of synergy dfe with approved antibiotics
S. aureus| MIC of MICof |FICA | FICB | YFIC= | Inference
ATCC | 4einthe | drugin FIC
29213 | presence the A+
Drug MIC of drug presence FIC B
(ug/mL) | (ng/mL) of 4'e
A (Hg/mL)
B
4'e 0.0625
Ceftazidime 8 0.0078 0.0312 | 0.0625| 0.0039 | 0.0664 | Synergistic
Daptomycin 1 0.0078 0.0019 | 0.0625| 0.0019 | 0.0644 | Synergistic
Gentamycin 0.25 0.0078 0.0019| 0.0625| 0.0078 | 0.0703 | Synergistic
Linezolid 2 0.0078 0.0075 | 0.0625| 0.0037 | 0.0662| Synergistic
Levofloxacin 0.25 0.0078 0.0009 | 0.0625| 0.0036 | 0.0661 | Synergistic
Meropenem 0.5 0.0078 0.0009 | 0.0625| 0.0018 | 0.0643 | Synergistic
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Minocycline 0.125 0.0078 0.0009| 0.0625| 0.0072 | 0.0697 | Synergistic
Rifampicin 0.015 0.0078 0.00003 0.0625| 0.002 | 0.0645 | Synergistic
Vancomycin 1 0.0078 0.0039 | 0.0625| 0.0039 | 0.0664 | Synergistic

Table 9. in vitro Post Antibiotic effect (PAE) of'c

Time for 1| PAE
Treatments logso (h) (h)
S. aureuATCC 29213 (Untreated) 2 0
4'c 1X MIC ~2 0
4'c 10X MIC ~4 ~2
Levofloxacin 1X MIC ~3 ~1
Levofloxacin 10X MIC ~3 ~1
Vancomycin 1X MIC ~3 ~1
Vancomycin 10X MIC ~4 ~2
R CF
. . O\\S\\,ﬁH N N : o R
Trede @ 510 2t
N//,\ N/J\

Figure 1. Structure of some literature reported quinazdlidH)-one

mycobacterial agents.
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Figure 2 Structures of 1,2;8iazole containing antibacterial agents
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Figure 3. Rationale of design of new quinazolin-Kj3one derivatives as antibacterial agents
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o J@[COOH
F o /@\ dN OH
CE\LN OH N/)w
‘ “
S.A, MIC = 0.5 ug/mL CN

4e o HarR,, MIC =2 pg/mL SA, MIC = 0.03 yg/mL
Hs7R,, MIC = 64 yg/mL

S. aureus ATCC 29213 (S.A), MIC =0.0625 ug/mL R3 =
Ha7Ry, MIC = 8 ug/mL - Replacement of H with F group at R was favoured 1
and showed potent activity against both S. aureus - Methyl acetate, 2-carboxy-4-hydroxy phenyl, naphthalen-1-yl,
and Mycobacterium tuberculosis Hg;R, benzyl, (trifluoromethyl)phenyl amino, (indol-3-yl)ethyl, pyridin-3-yl

group did not show activity against S. aureus and mycobacteria

- 3-hydroxy-4-carboxy phenyl, 3-hydroxy phenyl, prop-2-yn-1-yloxy
and acetylene group- showed potent activity against S. aureus

§

R4

- Substitutions at R4 was not tolerated against both S. aureus :>
and Mycobacterium tuberculosis

Ry
- Un-substituted styryl moiety - no activity
- 4-cyano styryl moiety- potent activity against both S. aureus
and M. tuberculosis Hz7R,
- CH; group at C-2 was tolerable for anti-mycobacterial activity and
benzyl group at N-3 was found to be detrimental for antimycobacterial

I

|

activity
2 O i
N Rs X
/I\ - Substitutions at Rs was not tolerated against S. aureus. X=C was favourable D %
/\ H N" "CH, However, phenyl, 4-fluoro phenyl, prop-2-yn-1-ylamino group X=N was not favourable against both S. aureus N
14a at C-7 was tolerated against Mycobacterium tuberculosis and Mycobacterium tuberculosis Hz;R, ‘
4'h

S.A, MIC = >64 pg/mL

- CN
Hs7R,, MIC =4 pg/mL S.A, MIC = 0.26 yg/mL

Ha7Ry, MIC = >64 pg/mL

Figure 4. Broad Structure Activity Relationship (SAR) otiigazolin-4(3H)-one derivatives
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4d

S. aureus ATCC 29213 (S.A), MIC = >64 ug/mL
H37Rv, MIC =16 pg/mL

4e

S.A, MIC = >64 ug/mL
H37Rv, MIC =16 ug/mL

CHs
9a
0
S.A, MIC = >64 yg/mL /@
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.
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14a
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ZSeN H37Rv

M. tuberculosis H37Rv MIC = >64 ug/mL
N=N
O

9b
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S.A, MIC =0.03 pyg/mL
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MIC = 16 pg/mL

@\AQ
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Figure 5. Effect of substitution on antibacterial and antmbacterial activity
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Figure 6. Time kill kinetics of compoundé'c and4’e
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Figure 8. In vivo efficacy of4’c in murine neutropenic thigh infection model. Tleeluction in
cfu/gm of tissue is plotted. The mice were treataith two IP doses at 3h and 6h 4t and

vancomycin post-infection
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14-15h
RCT M Regrom
o =Br,
7 NH,
J o o R o o o)
HO oH AeC Ho\dl\o HN HO\@ELN/R' propargyl bromide\\/o\d‘\w&
- .
NH,  feflux 2h N\ AcOH, reflux, 5 h N K,CO3, dry DMF, N/)\
5 6 7 0°Crt,6h 8
R

CuSO,. 5H,0 (2 mol %) |

sodium ascorbate (10 mol %)

9a: Ry= phenyl; Ry= 3-chloro phenyl
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t-BUOH/H,O (1:1),rt, 12 h

9f: R;= benzyl; R,= 3-chloro phenyl

RQ/N\)\/ 9g: Ry= benzyl; Ry= 4-chloro phenyl

Scheme 1Structures of new 2-methyl quinazolin-#{Bone derivativega-4f and9a-9g
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ACCEPTED MANUSCRIPT

Scheme 3Structures of new quinazolin-443-one derivatived’a-4'z and 4’aa-4'aj
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Synthesis and evaluation of new Quinazolin-48)-one derivatives as potent antibacterial

agents against multidrug resistant Staphylococcus aureus and Mycobacterium tuberculosis
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Highlights:

1. Series of new quinazolin-4(3H)-one derivatives were designed, synthesized and
evaluated for antibacterial activity against ESKAP pathogens and pathogenic
mycobacteria

2. 4c, 4e, 4f and 4'h displayed selective and potent inhibitory activity against
Staphylococcus aureus

3. 4’c and 4’e were found to be benign to Vero cells and displayed promising selectivity
index.

4. 4'c and 4’e demonstrated equipotent MIC against multiple drug-resistant strains of S
aureus including VRSA, concentration dependent bactericidal activity against S. aureus
and synergized with FDA approved drugs.

5. 4'c exhibited more potent activity in reducing the biofilm and exhibited a PAE of ~2 h at
10X MIC which is comparable to Levofloxacin and Vancomycin.

6. In vivo efficacy of 4’c in murine neutropenic thigh infection model revealed that 4'c

caused a similar reduction in cfu as Vancomycin.



