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Materials and methods

“All of the initial materials and reagents were proffered by Sigma-Aldrich, Merck, and Loba
Chemical. Thin layer chromatography (TLC) on silica gel plates was used to check the purity
and monitor the reaction (Merck, 60, F254). Melting points were measured in open capillaries
on an electrical melting point apparatus and are uncorrected. The elemental analysis (% C, H,
N) was performed using a Perkin-Elmer 2400 CHN analyzer. All synthesized compounds’ IR
spectra were recorded in KBr using a Perkin-Elmer FT-IR spectrophotometer. Tetramethyl
silane (TMS) was used as an internal standard, and 'H and "C were recorded using a Varian
Gemini 500 MHz NMR instrument. Chemical shifts are reported in parts per million (3 in
ppm). To scan the mass spectra of synthesized compounds, a Shimadzu LC-MS 2010

spectrometer was employed”.

Antimicrobial activity

The antimicrobial activity of recently created compounds (4a-0) was examined against a
representative panel of bacteria, including Escherichia coli (gram-negative, ATCC 25922),
Serratia marcescens (gram-negative, ATCC 14756), Staphylococcus epidermis (gram-
positive, ATCC 12228), and Streptococcus pyogens (gram-positive, ATCC 19615), using
chloramphenicol as the standard antibacterial drug. Nystatin was employed as the standard
antifungal drug throughout the screening of antifungal activity against the two fungus species
Aspergillus Niger (ATCC 16404) and Fusarium Javanicum (ATCC 22403). Chloramphenicol
(100 ng susceptibility disc) was used as a standard drug. The concentration of the tested
hybrids, as well as Chloramphenicol used in the study, ranged from 2500 to 10 pg/mL. The
sterile Muller-Hinton broth (MHB) was enriched with 2% NaCl before the tested

antimicrobial agents were inserted into the well at concentration gradient in a serial dilution.



Then the diluted bacterial suspension at final inoculum of 10° CFU/mL was added. The tested
compound in MHB was used as negative control to ensure medium sterility, while the
inoculum in MHB served as positive control to ensure the adequacy of the broth for bacterial
growth. To facilitate the observation of the growth of bacteria in each well, 20 uL of 2,3,5-
triphenyltetrazolium chloride (TTC) at 2 mg/mL was added into each well. Each of the tested
strains was cultured in sterile broth medium for 24 h at 37 °C. The assay was performed in 2
mL microcentrifuge tubes with concentrations ranging from 2500 to 10 pg/mL of the tested
derivatives. To each concentration of the tested derivatives, 0.1 mL of the cultured bacterial
strain was added and then, allowed to incubate for 24 h at 37 °C. All the results were carried

out in duplicate and the average values were determined. !'™!
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Figure 1: IR spectrum of compound 3a
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Figure 3: °C NMR spectrum of compound 3a
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Figure 4: Mass spectrum of compound 3a
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Figure 5: "H NMR spectrum of compound 3b



Data File Name  Ci/ Users/
UMANG/

—40.00 DMSO-d6

sae ge paes K
= o o~ esktop,
8L BR Hogs Bhavesh/ 5/ fid
I'S) N Nt Title Bhavesh.5.fid
Comment Bhavesh

p-2
13CNMR In
DMSO, S00MHz
Origin ~ UXNMR, Bruker
Analytische
Messtechnik
GmbH
Owner root.
Instrument. spect
Solvent DMSO
Temperature 2066
Pulse Sequence  zgpg30
Experiment 10
Probe 5 mm BBO
BB-1H/ D Z-GRD
28007/ 0115
Number of 180
Scans
Receiver Gain 2050.0
Relaxation 2.0000
Delay
Pulse Width 9.6000
Acquisition 1.0486
Time
Acquisition Date 2021-04-09T06
117:19
Modification  2021-04-09T06
Date 118:22
Spectrometer 125.77
Frequency
Specval Width  31250.0
il | Lowest -3189.0
Frequency
Nudeus 13¢
Acquired Size 32768
) N Spectral Size 65536
Y w Lasasmll o o et

T T T T T T T T T T T T T T T T T T T T T T T T
30 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0
f1 (ppm)

Figure 6: °C NMR spectrum of compound 3b
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Figure 7: Mass spectrum of compound 3b
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Figure 9: "C NMR spectrum of compound 3¢
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Figure 10: Mass spectrum of compound 3¢
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Figure 11: IR spectrum of compound 3d
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Figure 12: "H NMR spectrum of compound 3d
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Figure 13: “C NMR spectrum of compound 3d
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Figure 14: Mass spectrum of compound 3d
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Figure 15: IR spectrum of compound 3e
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Figure 17: *C NMR spectrum of compound 3e
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Figure 18: Mass spectrum of compound 3e
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Figure 19: "H NMR spectrum of compound 3f
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Figure 20: *C NMR spectrum of compound 3f
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Figure 21: Mass spectrum of compound 3f
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Figure 23: “C NMR spectrum of compound 3g
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Figure 26: "H NMR spectrum of compound 3h
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Figure 27: "C NMR spectrum of compound 3h
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Figure 28: Mass spectrum of compound 3h
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Figure 29: IR spectrum of compound 3i
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Figure 30: "H NMR spectrum of compound 3i
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Figure 32: Mass spectrum of compound 3i



8
e}
b
8 53\5_3:888#%@%8&5888§558$$$RR)€ 2
a B N NN B I N NN N NN o
| RTSN = |
Data File Name  C:/ Users/
UMANG/
Desktop/ 22-1/
fid
Title Desktop/ 22-1
Comment Umang
310
1HNMR In
DMSQ, 500MHz
Origin Bruker BioSpin
GmbH
Owner ep
Instrument spect
Solvent oMso
Temperature 204.8
Pulse Sequence 2930
Experiment 1D
Probe 5 mm BBO
BB-1H/ D Z-GRD
28007/ 0115
Number of § cans 32
Receiver Gain 256.0
Relaxation Delay 1.0000
Pulse Width 11.2500
Acquisition Time 2.6214
Acquisition Date 2021-01-20T08:
49:40
Modification Date 2021-01-20T08:
51:34
Spectrometer 500.13
! Frequency
Spectral Width 12500.0
Lowest -2500.7
Frequency
Nucleus tH
Acquired Size 32768
Spectral Size 131072
iy ] o
8 g 8 &8
o & & -

115

11.0

10.5

10.0

T T T T T T T T T T T T T T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5
f1 (ppm)

Figure 33: "H NMR spectrum of compound 3j
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Figure 34: *C NMR spectrum of compound 3j
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Figure 35: Mass spectrum of compound 3j
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Figure 36: "H NMR spectrum of compound 3k
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Figure 37: “C NMR spectrum of compound 3k
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Figure 38: Mass spectrum of compound 3k
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Figure 39: IR spectrum of compound 3l
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Figure 40: "H NMR spectrum of compound 31
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Figure 41: °C NMR spectrum of compound 31
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Figure 42: Mass spectrum of compound 31
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Figure 43: IR spectrum of compound 3m
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Figure 44: "H NMR spectrum of compound 3m
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Figure 45: *C NMR spectrum of compound 3m
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Figure 46: Mass spectrum of compound 3m
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Figure 47: "H NMR spectrum of compound 3n
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Figure 48: *C NMR spectrum of compound 3n
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Figure 49: Mass spectrum of compound 3n
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Figure 50: IR spectrum of compound 30
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Figure 51: "H NMR spectrum of compound 30
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Figure 52: *C NMR spectrum of compound 30
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Figure 53: Mass spectrum of compound 30
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Figure 56: “C NMR spectrum of compound 4a
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Figure 57: Mass spectrum of compound 4a
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Figure 58: "H NMR spectrum of compound 4b
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Figure 59: “C NMR spectrum of compound 4b
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Figure 60: Mass spectrum of compound 4b
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Figure 62: *C NMR spectrum of compound 4c¢
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Figure 63: Mass spectrum of compound 4c¢
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Figure 66: °C NMR spectrum of compound 4d
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Figure 67: Mass spectrum of compound 4d
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Figure 69: "H NMR spectrum of compound 4e
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Figure 70: *C NMR spectrum of compound 4e
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Figure 71: Mass spectrum of compound 4e
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Figure 72: "H NMR spectrum of compound 4f
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Figure 73: *C NMR spectrum of compound 4f
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Figure 74: Mass spectrum of compound 4f
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9.5 9.0 8.5 8.0

~ | 307

T
5.5 5.0 4.5 4.0 35 3.0 25



Data File Name ~ C:/ Users/

g

b

o) UMANG/

2 Desktop/
8¢ TENEs ¥ - 2 Bhavesh 5/ fid
BEE RERRY 9 e o Tide Bhavesh.5.fid

AN SN Y | Comment B
13C NMR In
DMS O, 125MHz
Origin - UXNMR, Bruker
Analytische
Messtechnik
GmbH
Owner root
Instrument spect
Solvent DMSO
Temperatre  296.6
Puise 20pg30
Sequence
Experiment 1
Probe 5 mm B8O
B8-1H/ DZ-
GRD 78007/
0115
Number of 180
Scans
Receiver Gain 2050.0
Relasation 2.0000
Delay
Puse Width  9.6000
Acquisition 1.0486
Time
Acquisition  2021-10-17T06
Date a7
Modification  2021-10-17T06
Date 118:22
Spectrometer 12577
Frequency
Specral Width ~ 31250.0
il 1 Lowest -3189.0
Frequency
Nucleus 13¢
Acquired Size 32768
EE LB R—
T T T T T T T T T T T T T T T T T T T T T T T T 1
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20
f1 (ppm)

Figure 76: “C NMR spectrum of compound 4g
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Figure 77: Mass spectrum of compound 4¢g



— TL'169
— 88'hLL

— LO'9ZHE

= gy repr— OE LV

— L0TI84

— TL09L)

— 226987
S A
—<9h10e

T T T T T T T
00L 06 08 0L 09 0S OV Of
[%)] ®@oueywsuesy

500

1000

1500

2000

2500

3000

3500

4000

Wavenumber cm-1

IR spectrum of compound 4h

Figure 78



—2.50 DMSO-d6

Data File Name C:/ Users/
UMANG/
Desktop/ 22-1/
fid
Title Desktop/ 22-1
Comment Umang
W-12
1HNMR In
DMSO, 500MHz
Origin Bruker BioSpin
GmbH
Owner ep
Instrument spect
Solvent DMSO
Temperature 294.8
Pulse Sequence 2030
Experiment 1D
Probe 5 mm BBO
BB-1H/ DZ-GRD
28007/ 0115
Number of Scans 32
Receiver Gain 256.0
Relaxation Delay 1.0000
Pulse Width 11.2500
Acquisition Time 2.6214
Acauisition Date 2021-10-18T08:
49:40
Modification Date 2021-10-18T08:
51:34
S pectrometer 500.13
Frequency
Spectral Width 12500.0
I Lowest 25007
Frequency
Nudeus 1H
Acquired Size 32768
Spectral Size 131072
i R i
= 883 83
S e 6=
T T T T T T T T T T T T
8.5 8.0 75 7.0 6.5 6.0 5.5 25D 2.0 1251 1.0 0.5

1 (ppm)

Figure 79: "H NMR spectrum of compound 4h
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Figure 80: “C NMR spectrum of compound 4h
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Figure 81: Mass spectrum of compound 4h
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Figure 83: "H NMR spectrum of compound 4i
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Figure 84: *C NMR spectrum of compound 4i



‘ |
TS 110(0.098) 1: TOF MS ES+ |

1100 1 3.65e3

|
I |
|
|

296.08
=

| 294.15
i |
I
b & 208.11
|
| G}"" Lol 2l Pean |8 u‘I P TAR S RTUUT Ry AR NI} - oh L s b sad o oY PEPSINTO,

" ' P ' ] ' ' ) ' - f ; ;) iy

I 100 200 300 400 500 600 700 800 900 1000

Figure 85: Mass spectrum of compound 4i
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Figure 86: "H NMR spectrum of compound 4;j
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Figure 87: *C NMR spectrum of compound 4j
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Figure 88: Mass spectrum of compound 4;j
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Figure 89: "H NMR spectrum of compound 4k
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Figure 90: “C NMR spectrum of compound 4k
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Figure 91: Mass spectrum of compound 4k
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Figure 93: "H NMR spectrum of compound 41



40.00 DMSO-d6.

~160.52
_-153.16
~137.11
_~131.93

128.77
—113.84

~63.14
~61.94

Data File Name

Origin

Owner
Instrument
Solvent
Temperatre
Pulse
Sequence
Experiment
Probe

Nurmber of
Scans
Receiver Gain
Relavation
Delay
Puse Width
Acguisition
ime
Acquisition
Date
Modfication
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size

C:/f Users/
LIMIANG/
Desktop/

Bhavesh/ 5/ fid
Ehavesh 5 fid
Bhavesh
L6
13C NVR In
DMSO, 125MH
UXNVIR,, Br uker
Analytische
Messtechnik
GrrbH
root
spect
DMSO
296.6

2gpg30

GRD Z8007/
o115

180

2050.0
2.0000

9.6000
1.0486

2021-10-22T06
:17:19

2021-10-22T06
:18:22
12577

212500
-3189.0

13C
32768

S scn‘a Eii& 65536

T
220

T
210

T
200

T
190

T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (bpm)

Figure 94: *C NMR spectrum of compound 41
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Figure 95: Mass spectrum of compound 41
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Figure 97: "H NMR spectrum of compound 4m
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Figure 98: °C NMR spectrum of compound 4m
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Figure 99: Mass spectrum of compound 4m
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Figure 100: '"H NMR spectrum of compound 4n
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Figure 101: *C NMR spectrum of compound 4n
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Figure 102: Mass spectrum of compound 4n
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Figure 104: '"H NMR spectrum of compound 40
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Figure 105: >C NMR spectrum of compound 4o
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Figure 106: Mass spectrum of compound 40



