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Fig. 52 *C NMR (125 MHz) in DMSO-ds of compound 2




No. cm-1
1 34316
4 3036.12
7  1479.13
10 1279.54
13 895.773
16 691.355
19  426.752

Intensity

»

17513; [M-H']

@ o
S 3 2

r2
=

=1

200

2000

Wavenumber [cm-1]
%T No. cm-1 %T
85.5908 2 330893 87.4848
90.5621 5 1674.8 74.2326
86.5071 8 1381.75 86.7179
96.5032 11 111851 95.502
99.2028 14 848525 98.3168
96.2078 17 626.752 95.8612
96.5215

Fig. S4 ESI-MS spectrum of compound 2

Fig. S3 LR spectrum of compound 2

= \NHg

NH

400 600

No. cm-1
3 3187.47
6 1601.8
9 1341.25
12 1033.66
15 783.922
18 556,363

800

%T
87.4409
78.7326
92.5819
97.5862
95.3537
95.2081

1,000



abundance

2]6 27 28 29 30
1 " i

0 010203 040506 0.7 08 0.9 10 11 12 13 14 L5 16 17 18 19 20 21 22 23 24 2§

{
o——
\\\
3142

T T T
10.0 9.0 8.0

1.0
| I

X : parts per Million : 1TH

Fig. S5 'H NMR (500 MHz) in DMSO-ds of compound
4a

0

02

0l

03

X : purts per Million : 13¢°

Fig. S6 °C NMR (125 MHz) in DMSO-ds of compound
4a

5

...................................................................................................



14
1
o X 12
%T 9 13
16
9
4a o

85|~ 8

83 : ; ' =

4000 3000 2000 1000 400

Wavenumber [cm-1]
No. cm-1 %T No. cm-1 %T No. cm-1 %T
1 3420.81 93.8484 2 311447 92.2022 3 3041.47 92.7622
4 29197 91.1704 5 2851.24 92.5611 6 1683.55 83.603
7 1618.95 83.8055 8 1579.15 85.4546 9 1476.24 89.5995
10 1335.46 91.2734 11 1236.15 92.5546 12 11214 91.7963
13 1016.3 91.1723 14 883.238 93.8151 15 810.92 94.2847
16 752.102 90.1462
Fig. S7 L.R spectrum of compound 4a
Imtensity

%

80

60

40

267.31; [M-H']
NN
S /Njf‘H\N/“(\\/J
X
o]
4a
253.28

‘ ‘,Im,‘l IIH.MLM sl |“ ;IH IR TR TN

200

400 600 800 1,000

Fig. S8 ESI-MS spectrum of compound 4a
6

miz



0§

wr

X : parts per Million : 1H

T T T
4.0 3.0 2.0

3% —
2462 ——
2360

Fig. S9 '"H NMR (500 MHz) in DMSO-ds of compound

4b

abundance

10

09

0.3

02

0

T T T T T
200.0190.0  150.0  170.0  160.0  150.0

55 § 2
LB} 2 MR T
7% 3 33ANRAR

\
g

X : parts per Million : 1.

L
100.0

T
20.0

T
50.0




Fig. $10 '"H NMR (500 MHz) in DMSO-ds of compound
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Fig. S12 ESI-MS spectrum of compound 4b
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Fig. S16 C NMR (125 MHz) in DMSO-ds of compound
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Fig. 518 *C NMR (125 MHz) in DMSO-ds of compound
4e
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Fig. 532. A, B, C & D maps illustrate the 3D binding poses of the promising quinazolinone
targets, 4a, 5a, 5¢ and 5d within the active site of E. coli DNA gyrase B (PDB code: 1AJ6).
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Antimicrobial activity assay

The biological potential of the newly prepared target structures was inspected
toward the examined organisms and expressed as the diameter of the
inhibition zones due to the agar plate diffusion technique. Also, the
pathological strains (100ul) was outgrowing in 10 mL of fresh media till they
reached a count of nearly 10® cells/ml and

10> cells/mL for bacteria and fungi, respectively poured into 10cm diameter
petri-

dishes. Also, (100pul) of each sample (200 pug) hold on filter paper disc (1.0 cm
diameter). Prior to incubation, all prepared discs were deposited on to the
surface of inoculated agar plates and kept at 4°C for two hours. The latter
condition favors diffusion over microbial growth to clearly detect the
inhibition zone. Whoever, incubation of plates was done for 24 h at 37 °C for
bacteria, yeast and for 48 h at 30°Cfor fungi activity. The plates were done in
triplicate and the average inhibition zone diameters were recorded in mm and
used as criterion for the microbial activity. Amoxicillin trihydrate was
inspected as the antibacterial reference drug and clotrimazole was utilized as
a standard antifungal drug. DMSO (solvent controls) was used for
dissolving the examined compounds and illustrated no inhibition zone,

indicating that it has no effect on the growth of the tested biological
strains.

Minimum Inhibitory Concentration (MIC) Measurement

The minimum Inhibitory Concentration activity of the compounds was
then evaluated using broth dilution method. Whereas, two-fold serial dilution
at the concentrations (0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128 ug/ml) was used to
investigate the Minimum Inhibitory Concentration (MIC) values (expressed in
ug/mL) for the target compounds and the reference drugs. The tubes were
then inoculated with the test organisms, grown in their suitable broth for 24 h

27



at 37 °C for bacteria, yeast and for 48 h at 30°C for fungi activity (1x108
CFU/mL for bacteria and 1 x10°® CFU/mL of yeast and fungi), each 2 mL
received 0.1 mL of the above inoculums Positive controls were prepared
separately for either bacteria, yeast or fungi with respective organisms in the
same culture media without the target compounds. After incubation, the tube
with lowest concentration of extract that shows no growth was taken as the

MIC value for the respective organism.
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Escherichia coli DNA Gyrase Supercoiling Inhibition Assay
The assay kits of E. coli DNA gyrase supercoiling was provided by TopoGEN,
Inc. (Port Orange, FL) and the assays were performed according to established

protocols obtained from the supplier. The new compounds and the standard
inhibitor (novobiocin) were dissolved in DMSO and serially diluted at concentrations
of 100, 10, 1 and 0.1 uM, and then assayed in reaction mixtures in three different
replicate runs. The final reaction volume was 20 uL, which included 35 mM Tris pH
7, 2 mM DTT, 24 mM KCl, 4 mM MgCl,, 1.8 mM spermidine, 0.1 mg/mL acetylated
BSA, 6.5% (w/v) glycerol, 1 mM ATP, 0.1 mg/mL album and

0.2 mg pBR322 substrate. The reactions were initiated by addition of 2 U of E.coli
DNA gyrase and 3 uL of inhibitor solution in 10% DMSO, and then were incubated
with shaking for 30 minat 37 °C. All of the reactions were terminated by the addition
of 10 mL of a 3X gel-loading buffer (final concentration: 6 mM EDTA, 1.2% SDS, 0.02%
bromophenol blue, and 10% glycerolblue), after which 20 mL of this was loaded on a
1% agarose, TAE (0.01 M EDTA pH 8.3, 40 mMTris-acetate) gel that was then run at 60
V for 3 h. The gel was stained by (0.5 mg/L) ethidiumbromide in TAE for 30 min and
then de-stained in water for 20 min. Fluorescent images were taken at a wavelength
of 300 nm on a UV transilluminator imaging system. The fluorescence intensity of the
supercoiled plasmid reaction product was quantitated using ImagQuant software.
The results as IC50 values (concentration of the tested compound that leads to 50%
inhibition of enzyme activity) for all samples were determined by nonlinear regression
analysisin GraphPad Prism. The average ICso values (uM) of the triplicate experiments
were calculated for the target compounds and the two reference antibiotics and then

listed in Table 3.
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Molecular docking determination

The 2D structure of the newly synthesized quinazolinone derivatives 4a-c and
5a-d wasdrawn through chem. Draw. The protonated 3D was employed using
standard bond lengths and angles, using Molecular Operating Environment
(MOE-Dock) software version 2014.0901. Then, the geometry optimization
and energy minimization were applied to get the Conf Search module in
MOE, followed by saving of the moe file forupcoming docking process. The
co-crystallized structure of E. coli DNA gyrase B kinase with its ligand
novobiocin was downloaded (PDB code: 1AJ6) from protein data bank. All
minimizations were performed using MOE until an RMSD gradient of 0.05
kcal'molA- with MMFF94x force field and the partial charges were
automatically calculated. Preparation of the enzyme structure was done for
molecular docking using Protonate 3D protocol with the default options in
MOE. London dG scoring function and Triangle Matcher placement method
were used in the docking protocol. At the first, validation of the docking
process was established by docking of the native ligand, followed by docking
of the derivatives 4a-c and 5a-d within the ATP-binding site afterelimination

of the co-crystallized ligand.
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