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5-((4-Methyl-2-oxo-2H-chromen-7-yl)diazenyl)-2-thioxodihydropyrimidine-4,6(1H,5H)-dione (1a):
Brick red solid, yield 76 %, C14H10N4O4S, m.p 190-192 °C. FT-IR (KBr, cm−1): 3448 (NH), 3057 (Ar-CH), 1744 (C=O), 1551 (C=C), 1441 (N=N), 1373 (CH3) & 1127 (C=S). 1H NMR (400 MHz, DMSO-d6, δ ppm): 11.58 (s, 2H, 2-NH), 7.73 -7.70 (d, J = 8.7 Hz, 2H, Ar-H), 7.50 (s, 1H, Ar-H), 7.37 (s, 1H, Ar-H), 6.25 (s, 1H, Ar-H), 2.39 (s, 3H, CH3). 13C NMR (101 MHz, DMSO-d6 δ ppm):177.40 (C=S), 160.79 (C=O), 159.01, 154.53, 153.86, 145.33, 126.35 (C=C) & 18.72 (CH3). Calculated HR-MS (m/z): 330.3186, Observed HR-MS (m/z): 329.0257 (M-H).
1,3-Dimethyl-5-((4-methyl-2-oxo-2H-chromen-7-yl)diazenyl)pyrimidine-2,4,6(1H,3H,5H)-trione (1b):
Yellow colour solid, yield 72 %, C18H18N2O4, m.p 186-187 °C. FT-IR (KBr, cm−1): 3213 (NH----O), 3091 (Ar-CH), 1743 (C=O), 1613 (C=N), 1574 (C=N), 1443 (N=N) & 1344 (CH3). 1H NMR (400 MHz, DMSO-d6, δ ppm): 14.03 (s, 1H, NH), 7.70-7.68 (d, J = 8.7 Hz, 2H, Ar-H), 7.39 (s, 1H, Ar-H), 6.35 (s, 1H, Ar-H), 3.25 (s, 6H, 2N-CH3), 2.34 (s, 3H, CH3). 13C NMR (101 MHz, DMSO- d6, δ ppm): 157.62, 156.02, 144.41, 140.58, 135.88, 126.91, 25.62, 22.54 & 14.23 (CH3). Calculated HR-MS (m/z): 342.3062, Observed HR-MS (m/z): 341.0789 (M-H).
5,5-Dimethyl-2-((4-methyl-2-oxo-2H-chromen-7-yl)diazenyl)cyclohexane-1,3-dione (1c):
Yellow colour solid, yield 81 %, C18H18N2O4, m.p 202-202 °C. FT-IR (KBr, cm−1): 3206 (NH----O), 3109 (Ar-CH), 1703 (C=O), 1637 (C=N), 1530 (C=C), 1450 (N=N) & 1399 (CH3). 1H NMR (400 MHz, DMSO- d6, δ ppm): 14.51 (s, 1H, N-H), 7.80-7.79 (d, J = 8.3 Hz, 2H, Ar-H), 7.54 (s, 1H, Ar-H), 6.29 (s, 1H Ar-H), 2.56 (s, 4H, 2 CH2), 2.37 (s, 3H, CH3), 1.07 – 0.97 (m, 6H, 2CH3).13C NMR (101 MHz, DMSO- d6, δ ppm): 160.24 (C=O), 154.49, 153.56, 145.26, 131.55, 127.47 (C=C), 52.56, 52.41 (CH2) & 18.64 (CH3). Calculated HR-MS (m/z): 326.3465, Observed HR-MS (m/z): 327.1184 (M+H).
2,2-Dimethyl-5-((4-methyl-2-oxo-2H-chromen-7-yl)diazenyl)-1,3-dioxane-4,6-dione (1d):
Yellow colour solid, yield 86 %, C16H14N2O6, m.p 197-199 °C. FT-IR (KBr, cm−1): 3199 (NH----O), 3167 (Ar-CH), 1633 (C=O), 1611 (C=N), 1520 (C=C), 1444 (N=N) & 1336 (CH3). 1H NMR (400 MHz, DMSO-d6, δ ppm): 13.15 (s, 1H, NH), 7.84-7.83 (d, J = 8.7 Hz, 1H, Ar-H), 7.63-7.61 (d, J = 8.6 Hz, 1H, Ar-H), 7.56 (s, 1H, Ar-H), 6.33 (s, 1H, Ar-H), 2.44 (s, 3H, CH3), 1.72 (s, 6H, 2CH3). 13C NMR (101 MHz, DMSO-d6 , δ ppm): 171.47, 167.24 (C=O), 152.49, 136.42, 130.33, 124.40 (C=C), 27.04 & 18.25 (CH3). Calculated HR-MS (m/z): 330.2922, Observed HR-MS (m/z): 329.0703 (M-H).
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Figure S1:IR spectrum of compound 1a
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Figure S2: 1H NMR spectrum of compound 1a
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Figure S3: 13C NMR spectrum of compound 1a
[image: ]Figure S4: MASS spectrum of compound 1a
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Figure S5 : IR spectrum of compound 1b
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Figure S6: 1H NMR spectrum of compound 1b
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Figure S7: 13C NMR spectrum of compound 1b

[image: ]Figure S8: MASS spectrum of compound 1b
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Figure S9 : IR spectrum of compound 1c
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Figure S10: 1H NMR spectrum of compound 1c
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Figure S11: 13C NMR spectrum of compound 1c

[image: ]Figure S12: MASS spectrum of compound 1c
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Figure S13: IR spectrum of compound 1d
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Figure S14: 1H NMR spectrum of compound 1d
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Figure S15: 13C NMR spectrum of compound 1d
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Figure S16: MASS spectrum of compound 1d


Table S1: Results of second order perturbation theory analysis of Fock matrix in NBO basis for synthesized azo dyes compounds 1(a-d):
	
	Donor NBO(i)
	Type
	Acceptor NBO(j)
	Type
	E(2)
kcal/mol
	E(j)-E(i)
a.u.
	F(i,j)
a.u.

	1a
	C15-C16
	
	O18-C19
	
	113.17
	0.37
	0.187

	
	C15-C21
	
	O18-C19
	
	140.29
	0.35
	0.203

	
	C16-H28
	
	O18-C19
	
	257.19
	0.20
	0.210

	
	C21-C22
	
	C22-H31
	
	175.77
	2.43
	0.585

	
	C21-C22
	
	O18-C19
	
	486.91
	0.32
	0.365

	
	C22-H31
	
	O18-C19
	
	469.94
	0.13
	0.225

	
	C22-H32
	
	O18-C19
	
	1105.88
	0.18
	0.414

	
	C22-H32
	
	C22-H31
	
	119.17
	2.29
	0.469

	
	C22-H33
	
	C16-C17
	
	103.94
	0.08
	0.087

	
	C22-H33
	
	C22-H31
	
	160.41
	1.88
	0.490

	
	LP(1)-N1
	LP
	C2-S7
	
	66.08
	0.21
	0.107

	
	LP(1)-N3
	LP
	C2-S7
	
	69.80
	0.21
	0.108

	
	LP(2)-O18
	LP
	C14-C15
	
	31.04
	0.34
	0.095

	
	C4-O8
	
	C12-C17
	
	639.95
	0.96
	1.971

	
	C4-O8
	
	O18-C19
	
	162.95
	2.09
	1.247

	
	C19-O23
	
	C20-C21
	
	100.26
	0.70
	0.611

	
	C20-C21
	
	O18-C19
	
	103.11
	0.60
	0.594

	
	C4-O8
	
	C20-C21
	
	188.60
	1.49
	1.105

	1b
	C4-C5
	
	N3-C24
	
	3.65
	0.98
	0.053

	
	C5-H26
	
	C6-O9
	
	6.10
	0.52
	0.053

	
	C12-C13
	
	C14-C15
	
	21.54
	0.29
	0.072

	
	C12-C13
	
	C16-C17
	
	16.28
	0.30
	0.063

	
	C14-C15
	
	C16-C17
	
	19.16
	0.29
	0.069

	
	C20-C21
	
	C19-O23
	
	25.04
	0.29
	0.078

	
	LP(1)-N1
	LP
	C2-O7
	
	56.34
	0.26
	0.109

	
	LP(1)-N1
	LP
	C6-O9
	
	58.15
	0.26
	0.114

	
	LP(1)-N3
	LP
	C2-O7
	
	55.87
	0.26
	0.109

	
	LP(1)-N3
	LP
	C4-O8
	
	57.23
	0.26
	0.113

	
	LP(2)-O23
	LP
	O18-C19
	
	43.16
	0.51
	0.134

	
	C14-C15
	
	C16-C17
	
	233.24
	0.01
	0.079

	
	C14-C15
	
	C20-C21
	
	96.08
	0.02
	0.073

	
	C19-O23
	
	C20-C21
	
	71.80
	0.02
	0.077

	
1c
	C1-H26
	
	C18-C19
	
	44929.51
	4.62
	12.889

	
	C1-H26
	
	C19-H33
	
	3822.04
	12.86
	6.314

	
	C1-H26
	
	C14-C20
	
	1389.95
	14.81
	4.066

	
	C1-H26
	
	C23-H38
	
	12720.08
	8.91
	9.606

	
	C1-H26
	
	C24-H41
	
	1769.11
	15.79
	4.768

	
	C2-C3
	
	C19-C20
	
	1352.34
	0.13
	0.384

	
	C2-C24
	
	C14-C20
	
	5916.18
	0.05
	0.507

	
	C3-C4
	
	C23-H38
	
	30812.56
	1.99
	7.010

	
	C11-C12
	
	C18-C19
	
	21235.29
	9.31
	13.601

	
	C11-C12
	
	C23-H38
	
	8444.75
	13.60
	10.517

	
	C11-C12
	
	C19-H33
	
	4152.71
	17.55
	8.360

	
	C11-C12
	
	C18-C19
	
	21235.29
	9.31
	13.601

	
	LP(1)-O8
	LP
	C19-C20
	
	1399.64
	0.13
	0.399

	
	LP(2)-O17
	LP
	C14-C20
	
	13683.71
	0.01
	0.401

	
	LP(1)-O8
	LP
	C24-H41
	
	496.27
	1.21
	0.696

	
	LP(2)-O8
	LP
	C23-H37
	
	899.44
	0.13
	0.321

	
	LP(2)-O8
	LP
	C24-H41
	
	898.25
	0.78
	0.772

	
	C19-C20
	
	C14-C20
	
	356.43
	0.10
	0.562

	1d
	C2-O3
	
	C19-C20
	
	258.25
	0.13
	0.171

	
	C2-C23
	
	C19-H29
	
	141.00
	0.61
	0.263

	
	C2-C24
	
	C19-C20
	
	10002.05
	0.02
	0.414

	
	C15-H27
	
	C19-C20
	
	1976.36
	0.11
	0.432

	
	C2-C24
	
	C19-H29
	
	753.54
	0.72
	0.656

	
	C2-C24
	
	C23-H33
	
	285.47
	0.39
	0.299

	
	C14-C15
	
	C19-C20
	
	960.65
	0.02
	0.11

	
	C6-O8
	
	C23-H33
	
	294.44
	0.12
	0.171

	
	C6-O8
	
	C19-H29
	
	152.40
	0.45
	0.234

	
	LP(1)-O8
	LP
	C19-C20
	
	283.23
	0.02
	0.061

	
	LP(1)-N9
	LP
	C23-H33
	
	220.77
	0.26
	0.217

	
	C19-C20
	
	C19-H29
	
	271.85
	0.70
	1.354

	
	C18-O22
	
	C19-H29
	
	369.18
	0.03
	0.238
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Figure S 18: Electrochemical reduction mechanism of a synthesized azo dyes 1(a-d).
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Figure S19: Images of antibacterial activity of synthesized azo dyes 1(a-d) against strains E. coli (a) S. aureus (b).
[image: ]
Figure S20: MIC image of fungus A. flavus against synthesized compounds 1(a-d)
Table S2: Results of in silico molecular docking study of synthesized azo dyes 1(a-d) and kanamycin against DNA gyrase protein for antibacterial activity.
	Compounds
	No. of H- bonds
	H-Bond Length (A0)
	H-Bond with residue
	Hydrophobic interactions
	Binding
Energy (kcal/mol)


	1a
	2
	2.31
3.29
	GLY 125
ARG144
	ASP57,ALA61,SER45
	-6.4

	1b
	3
	2.55
3.34
3.38
	TYR 171
ASN65
TYR63
	LYS170, GLY83 ASN82, GLY62, ALN64,GLY83
	-6.3

	1c
	1
	2.17
	ARG144
	
	-7.0

	1d
	2
	2.87
2.94
	THR173
GLY125
	GLU58
	-7.2

	Kanamycin
	7
	2.96
2.84
2.84
2.56
2.56
2.51
2.45
	ARG144
GLU58
ASP89

ASN54

ASP81
	
	-9.3



Table S3: In silico molecular docking results of synthesized azo dyes 1(a-d) and Std. fluconazole against target protein omt-1.
	Compounds
	No. of H- bonds
	H-Bond Length (A0)
	H-Bond with residue
	Hydrophobic interactions
	Binding
Energy (kcal/mol)


	1a
	5
	2.74
2.62
2.16
2.15
1.90
	GLN34

GLN53
TYR35
ARG31
	--
	-5.9

	1b
	1
	3.01
	HIS277
	GLU151, PHE176, HIS177
	-6.5

	1c
	1
	3.03
	LYS167
	ASN170, ALA144, ASP147, ASN170
	-7.6

	1d
	1
	2.57
	TRP333
	ALA29, ASP28
	-6.5

	Fluconazole
	4
	2.63
2.09
2.03
2.02
	GLN355
LYS349
GLN355
	GLU328, PRO326, ALA331, GLU333.
	-5.6














image5.png
— v
— 025

— 85

— 66

— 60T

./QHNH
~o621
TYYET
Eu

N
~-e19T
—£0L1
—€nLT

\1ssz
1862

2508
“33

—g12e

100

95

90

85

80

®

S
R

P
8 8

duBNWSURL] %

2

a5

40

35

30

25

3600 3400 3200 3000 2800 2600 2400 2000 1800 1600 1400 1200 1000 800 600

3800

4000

400

2200
‘Wavenumber [cm-]




image6.png
e c—

GC'€—

GE'9—

6€"L
mm.h/
G9°L

wo.\.\
oL

€0V —

=90°¢

=009

=860

=€6°0
=10°¢

E=00°L

f1 (ppm)




image7.emf
nN..v—.
hn.vvv.
Nv.wv.\

LL'8C—
vyiLeE—
OSIa mN.mn/

PoRP-S PPN

WOV OC £

OSINa 01°6€
OSINQa 16°6€
OSIa ciL'ov
OSINa €€°0F
OSINa s ov

SV L9—

66"'9L—

61L°L8—
€2°C6—

SE'LoOL—

100 —

SS9LL—

167921 —

88°GEL—
850V —
Wyvl —

209G~
29°LSL

S9°08L —

CHj

-10

90

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T
210

1 (ppm)










image8.emf
Intensity

/Users/surendr...304697-PP4.raw/ Injection 1 TOF MS ES- TOF MS FUNCTION MS - spectrum 0.17

341.0789
100+
CH,
90+
o) X
80+ Hy,C N
\N = \T o o
PPNy
70+ o T o~
CHj
60
Molecular Formula: CisH4N4O5
Average Mass: 342.31
Monoisotopic Mass: 342.10
50+ Molecular Composition: C:56.14% H:4.12% N:16.37% 0:23.37%
40-
30
204
96.9491
313.0724
10
216.8969
194.9161/265.1350 367.0984 515 1096
O_ : PN T R T _.J‘.II._. N S
_10_

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 200¢
m/z (Da)










image9.emf
— vSE |

1SZ

927

N

—¢/01 |
—O0€TT |

€611

—vel |

—S/71

—66¢ET

—TISPT }

O€ST

\\mmmﬁ -

—T1191

~8€9T |

_~8S2¢ |

\\@mwm

78987 |

—¥68¢

—SEo6l |

9962

—O0TT1¢
—90¢c¢

6€9 L

T.Z t

887

100

95+

90

85

80

T
LN
S

|
o
N

T T
N o
O O

dduenIWISURL] %

T
[¥g)
[¥p)

50

45

40

35+

30
257

T e e N L LA B T T e e E e B B B B B R T T T T T I T T I
3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

3800

400

Wavenumber [cm~1]










image10.emf
09°¢c
€9°¢
OCH 9¢€°€—

9a-osina wm.NN

62'9—

vS L~

6L°L
ow.hv

LSV —

CHs;

H;C

HyC

009

pLE
=002
Agr)

=L’}

=90"¢
=811

=680

1 (ppm)










image11.emf
v9'8L—

vS 82~
€L/0E
90-OSINA 6€°6€

90-OSINA 1L8°6€
9a-OSina Lo‘ov
9a-0OSINa cz'ov
9a-OSINa v ov
9a-0OSINa 9°0v

L es

9G2S

SLY0L—

LY ELb~_
8L e’
ze' L

vl —
SSLEL—

T4 4 Sy

9G"EG L —
6vvsL”’
vZ'09L—

SV'LLL—
9€°081L —

vy'eE6L—
89°L61 —

CH;

HsC

HsC

IO LIS S SRR

T T T T T T T
190 180 170 160 150 140 130

200

210

-20

-10

100 920
1 (ppm)

110

120

220










image12.emf
100

90

80

70+

60

50

40+

30+

20

10+

-10-

/Users/surendr...304645-PP8.raw/ Injection 1 TOF MS ES+ TOF MS FUNCTION MS + spectrum 0.07

327.1184
CH,
0 X
N
/\NH o o
HyC
o
H,C
Molecular Formula: CigHsN,O4
Average Mass: 326.35
Monoisotopic Mass: 326.13
Molecular Composition: C:66.25% H:5.56% N:8.58% 0:19.61%
437.2207
136.9890  327.0786 | 4812462
; I A |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 200(

m/z (Da)










image13.emf
- ™ 682

—SG801

/mvmﬂ

—E6ET

—86¥1
N\12ST ¢t
N9/61

v/l
\\wowH I

—0865¢

0697
—0282
_-256¢
\\maam

891€ |
wmmmﬁm

— :
400

600

- — I¥9 }

-— 092 t

T T
800

1000

—/2Z1T |

1200

~OEET

1400

— vyl |

1600

SpE9T |

| T T T T T T T 7 T
2400 2200 2000 1800
Wavenumber [cm™]

2600

Novle |

2800

0682 |

—0862 |
_Ev0€ |

| T T T T 7 T T
3600 3400 3200 3000

3800

90+
80
50

T T )
o = L
~ O

45+
40-
35
30
25+

T T
LN LN
N~ O

100+
95+
85

dduenIWISURL] %










image14.png
cl'L—

Sv'c—

€€°'9—

9G°L
vw.h%
€9°L—

Nw.h\
ve'L

SL°EL—

CHj

H;C

H;C

=009

=—00°¢

=00°L

660
Mcc. L

660

- TNO._‘

f1 (ppm)




image15.emf
sz'8L—
€6'02”
v0" L2~

OSING 68°8€

OSING 01°6€

OSING LE6E

OSING 25°6C-]
OSING £1°6€
OSING 6°6€
OSING SL 0V

86'V.L—

L9°.8—

62°co0L—

WeLL"
o' vz~
€€°0EL

E.oan
Vot~

6v°cSL—

s1'09L”
Y2 LOb~_
LY LLE-

62°6L1L—

-10

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 920
1 (ppm)

T
210











image16.emf
Intensity

) /Users/surendr...304701-PP9.raw/ Injection 1 TOF MS ES- TOF MS FUNCTION MS - spectrum 0.05

100

90

80

70+

60

50

40

30

20

10+

_10_

329.0703
CH,
0 X
"N
o] = NH o) o
Hﬁ%\
o o
HyC
Molecular Formula: CsH4N,O5
Average Mass: 330.29
Monoisotopic Mass: 330.09
Molecular Composition: C:58.18% H:4.27% N:8.48% 0:29.06%
199.0403
289.0377
174.0453
T 350.0804
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 200¢

m/z (Da)










image17.emf
XN H -
FAST N
N P N
R X\ 0 0 R N © ©
H
AN X
+ 2¢ + H* H
Nas N
R” SN o} o R N O 0
H
\ . \
! +o2e F H T NH
N
PN
R N o) o H,N o) o)

1a 1b










image18.jpeg
Sample concentnation Cung) Sample  concenbradion Cug)




image19.jpeg




image1.png
NE L]
099
- e

—1sLz

“-ss82
—og6z
~oz62
_850E

T T T T T T
P ) )
R R 8 g u 8

95
90
85
80
451
40
35

30

100,

dUBWISURI] %

3600 3400 3200 3000 2800 2600 2400 2000 1800 1600 1400 1200 1000 800 600 400

3800

2200
‘Wavenumber [em-]




image2.emf
CHy
\
(0]

z
4
z o
S0°0-—
o z
£
> ]
6€°C =L}°€
9d-osina 9v°¢
SC'9— E— . =917}
LEL .
N =g
0L°L-F .
mh.h\ J vk
8S°LL— - vo’L

-4

-2

-1

10

1

12

13

14

1 (ppm)









-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

f1	(ppm)

3

.

1

7

1

.

1

6

1

.

0

7

1

.

0

3

1

.

6

4

1

.

6

4

-

0

.

0

5

2

.

3

9

2

.

4

6

	

D

M

S

O

-

D

6

3

.

3

4

	

H

2

O

6

.

2

5

7

.

3

7

7

.

5

0

7

.

7

0

7

.

7

3

1

1

.

5

8

O O

CH

3

N

N

N H

NH O

O

S


image3.emf
cL 8L —

90d-OSING 9€°6€
90d-OSINa LS"6€
90d-OSINa 8L°6€

9ad-0OSINa oec oy
9d-OSINa Lv'ov
90d-0OSINa 290V

18°6L—

€901
OL'ELL—
€9°LLL~_
ZT6LL
SE9Zh~_

98"€Sl
£5VSL V
12961
10°6S _.N
6,091

ov"LLL—

CHy

NH

T T T T T T T T T
190 180 170 160 150 140 130 120 110

200

210

-20

-10

90

100
1 (ppm)

220










image4.emf
Intensity

100

90

80

70

60

50

40+

30

20

10+

/Users/surendr...304699-PP3.raw/ Injection 1 TOF MS ES- TOF MS FUNCTION MS - spectrum 0.61

329.0257
CH,
o] X
N
HN \N o o
S)\NH o
Molecular Formula: C14H1oN;0,4S
Average Mass: 330.32
Monoisotopic Mass: 330.04
Molecular Composition: C:50.91% H:3.05% N:16.96% 0:19.37% S:9.71%
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