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Abstract: Present studies demonstrated the development of new 1,2,3 triazolylbenzothiazinone
derivatives possessing in vitro antibacterial and antifungal properties. To understand the binding affinity
of cytochrome P450 lanosterol 140 demethylase, a pretended molecular docking analysis is performed
with synthetic benzothiacinone derivatives. This results showed the binding of antibodies and the
corresponding scores of synthesized drugs. In vitro and silico studies revealed promising results that
these compounds can meet the necessary criteria for the advancement of novel anti-inflammatory
pharmaceuticals.
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L. INTRODUCTION
The chemistry of heterocycles has arisen as a captivating field encompassing a broad spectrum of bio-applications
in recent years. Much attention is focused toward the synthesis as well as bioactivities of 1,2,3-triazoles. A lot of
interest has been shown in 1,2,3-triazole(C2H3N3) compounds that have undergone many modifications.
Considering the physiological importance of C2H3N3-containing derivatives of benzothiazinone(C8H7NOS),
numerous studies have revealed antibacterial as well as anti-oxidant activities.
The chemistry of heterocyclic molecules has emerged as a captivating field to have a look at in recent years,
encompassing a large spectrum of organic applications. Heterocyclic compounds containing N and S are
identified for their better biological and pharmacological traits. [' 21, The incorporation of N and S renders 1,4-
benzothiazine- primarily based compounds a giant class of benzo-fused heterocycles with several biological
activities. The synthesis of novel 1, 4-benzothiazine derivatives and the assessment in their chemical and organic
houses have won significance for medical and agricultural programs®~!. Published research shows that CSH7NOS
molecules has many healing activities, inclusive of antifungal[4], anticancer'), anti-inﬂammatory[7], antibacterial®™,
antihypertensive” and antitumor'” effects.
For drug design and discovery, synthetic as well as medicinal chemists carefully inspect C2H3N3-based total
compounds produced by the use of “click chemistry' "), Anti-fungal "'¥, anti-bacterial,”"¥ anti-microbial,''™ anti-
oxidant,"®  anti-cancer,'”  anti-HIV,"®  anti-malarial,’”  anti-tubercular®®  anticonvulsant, PY o
glycosidaseinhibitor, 11! as well as anti-inflammatory *! activities” are just a few of their many
biological characteristics.
A lot of interest has been proven in C2H3N3 compounds that have undergone many changes. Severa research on
the synthesis of physiologically giant C2H3N3-based C8H7NOS derivatives as antibacterial®”, antitubercular,
and antioxidant™ retailers was posted, in keeping with an overview of the literature. Fluconazole analog has
additionally been pronounced to act as a possible anti-Candida®” agent. Synthesized C8H7NOS with 1,2,4-
triazole by-product proven antifungal®®! and non-glucoside SGLT2* inhibition. The synthesis and assessment of
C2H3N3congers of 2-mercapto and a couple of -aminobenzothiazinone derivatives as anti-tubercular pills®” have
been said by Yaddanapudi and friends.
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The 1,4-disubstituted-C2H3N3 compound with amide capability confirmed several biological houses, inclusive of
“anti-bacterial®'" glycosidase inhibitors”* non-steroidal anti-androgens™, anti-oxidant™¥, anti-fungaland anti-
tubercular™ activity.

Herein, we” present the synthesis of novel CSH7NOS derivatives based on amide-linked C2H3N3.

II. EXPERIMENTAL

Material and Methods:

The unpurified solvents and reagents have been all received from commercial companies including Sigma Aldrich,
Rankem India Ltd., and Spectrochem Pvt.Ltd. thin layer chromatography (TLC) silica gel 60F254 (Merck) covered on
aluminum plates at a thickness of 0.25mm turned into used to study the crowningglory of the reaction. The additives
have been diagnosed using iodine fumes or UV mild. The uncorrected melting points were determined using the open
capillary technique. The Bruker DRX-400 as well as 500MHz spectrometers had been used to file 1 H NMR spectra in
“DMSO-d6. 13C NMR spectra in DMSOd6were recorded with the usage of Bruker DRX-100 and 125MHz
spectrometers. IR spectra had been recorded with to use of a Bruker ALPHA ECO-ATRFTIR”. High-resolution mass
spectra have been acquired with the usage of an Agilent 6520(QTOF) mass spectrometer.

General Procedure:
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General Experiments

Synthesisof2H-benzo[b][1,4] thiazin-3(4H)-one(3):

The aggregate of 2-aminothiophenol 1(1.25gm, 10mmol), monochloroacetic acid 2(1.13gm, 12mmol), and Ammonium
chloride (0.98gm,12mmol) was agitated.for 2-3hrs, the response mixture becomes allowed to reflux. When the reaction
changed into finished, as indicated with the aid of TLC, it turned into cooled byway of ice after which extracted
utilizing the natural solvent ethyl acetate(C4H802) (3x30mL). The natural layers have been combined, rinsed with a
saline solution, dried over anhydrous Na2S04, after which concentrated under low strain. Additionally, the consequent
crude chemical 3 was recrystallized by the usage of aqueous ethanol.
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Synthesis of 4-(prop-2-yn-1-yl)-2H-benzo[b][1,4]thiazin-3(4H)-one(5):

stirred suspension of sodium hydride(NaH)(0.36gm,1.5mmol) in dry DMF (10mL) becomes mixed with 2H-
benzo[b][ 1,4]thiazin-3(4H)-one 3(C8H7NOS)(0.165gm, 1mmol) to create an anion. The mixture have been shaken at
RT(room temperature) until hydrogen stopped converting. This response mixture wasshaken with a dropwise solution
of propargyl bromide (0.13gm, 1.lmmol) in DMF. For around 2hrs, the reaction combination became constantly
agitated. After the reaction was completed, as indicated through TLC, 20mL of water(H20) was changed into
introduced dropwise to quench it, and 3x30mL of C4H80O2 wasused for extraction. Following mixing, the organic
layers have been rinsed with brine solution, dried over anh.Na2SO4, as well as then concentrated beneath low pressure.
Vital “4-(prop-2-yn-1-yl)” mixture became furnished. 91% yield of -C8H7NOS 5 as a white solid.

Synthesis of Amide Linked 1,2,3-triazole Tethered Benzothiazinone Derivatives (7a-h):

Synthesis of “C8H7NOS-3" as well as “4-(prop-2-yn-1-yl)-C8H7NOS 5” is given in supplementary facts. Furthermore,
to the stirred solution of alkyne 5(1mmol),azides 6a-hand Nickel Iron Oxide (NiFe204)(20mole%) in H20 had been
added, and the resultant mixture was agitated at RT for 10-15h. TLC has been used tomonitor the response development
the usage of a C4H802: hexane “solvent system. The reaction solution was cooled with over whelmed ice before
beinge xtracted” using 30mL of C4H802. The organic extracts have been rinsed with 30mL of brine solution and is
dried over anh.Na2SO4. To get the corresponding crude compounds 7a-h, solvent changes into evaporated below
decreased pressure. Using ethanol, the crude compounds have been recrystallized.

III. RESULT AND DISCUSSION

In chemistry, CSH7NOS 3 reacted with propargyl bromide 4in the presence of basic NaH in DMF for producing
C8H7NOS alkyne intermediate 5 syntheses with a 91% yield. A known physical constant has verified the development
of intermediate 5[26] .2-azido-N-arylacetamides 6a-hwere synthesized wusing a previously described
technique[38].Additionally, “intermediate 5 and 2-azido-N-arylacetamides 6a-hwere subjected to” 1,3-dipolar
cycloaddition response with use of the click chemistry techniquein H20 and acatalytic quantity of NiFe204 at RT for
10-12hrs so that you can attain the corresponding regioselective compound. This produced super yields of*l,4-
disubstituted-C2H3N3-based 2H-benzo[b][1,4]”. The derivatives of “thiazin-3(4H)-one7a-h".

Spectral data

2-(4-((3-Ox0-2,3-dihydro-4H-benzo[b][1,4] thiazin-4-yl)methyl)-1H-1,2,3- triazol-1-yl)-/V-phenylacetamide (7a)
The compound 7a was obtained via 1,3-dipolar cycloaddition reaction between azide 6a and alkyne 5in 11 h as a white
solid with 89% yield. Mp: 122-124 °C. FT-IR vmaxcm™: 3296 (-NH), 1647 and 1592 (C=0); 'H NMR (500 MHz,
CDCI3,,ppm): 342 (s, 2H, -SCH2),5.17(s,2H,-NCH2),5.31(s,2H,-NCH2CO-),7.04(t,1H,/=8.0,Hz,Ar
H),7.12(t,1H,/=8.0Hz,Ar-H),7.28(m,4H,Ar-H),7.34(d, 1H,/=8.0Hz,Ar-H),7.43(d,2H,/=8.0Hz,Ar-H),7.67(s,1 H,triazole)
and

8.15(s,1H,NH); > CNMR(100MHz,CDCI3, 1 ppm):31.8,45.0,53.9,118.7,120.4,123.6,124.1,125.4,127.8,128.4,129.2,136.
7,139.9,162.8and165.7;HRMS Calculated for C19H18N502S[M+H]":380.1181 and found 380.1524.
N-(2-Nitrophenyl)-2-(4-((3-oxo0-2,3-dihydro-4H-benzo|b][1,4] thiazin-4-yl)methyl)-1H-1,2,3-triazol-1-yl)acetamide
(7b)

The compound 7b was obtained vial,3-dipolarcycloaddition reaction between azide 6b

And alkyne 5 in 12 has a yellow solid with 85% yield. Mp:136-138 °C.

IR Vine cm’™: 3210 (NH), 1663 and 1611 (C=0); 'H NMR (400 MHz, CDCls, [1ppm): 3.44 (s, 2H, -SCH,), 5.24 (s, 2H, -
NCH,), 5.31 (s,2H, -NCH,CO-), 7.04 (t, 1H, J=8.0, Hz, Ar-H), 7.22 (t, 1H, J=8.0 Hz, Ar-H), 7.31 (t, 2H, J=8.0 Hz, Ar-H), 7.34
(d, 1H, J=8.0 Hz, Ar-H), 7.65 (t, 1H, J=8.0 Hz, Ar-H), 7.85 (s, 1H, triazole), 8.15 (d, 1H, J=8.0 Hz, Ar-H), 8.71 (d, 1H, J=8.0
Hz, Ar-H) and 1041 (s, 1H, NH); *C NMR (100 MHz, CDCl; ,[Ippm): 31.7(S-CH,), 48.2 (benzothiazinone-N-CH,),
58.6(CO-N-CH,), 118.7, 122.3, 123.4, 123.8, 124.4, 125.8, 127.7, 128.2, 133.4, 136.3, 136.8, 140.1, 162.3 (CONH) and 164.1
(CONH); HRMS: C;gH;;N40,S [M+H]": 425.1032 and found 425.1408.
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N-(3-Nitrophenyl)-2-(4-((3-0x0-2,3-dihydro-4H-benzo|b] [1,4]thiazin-4- yl)methyl)-1H-1,2,3-triazol-1-yl)acetamide
(7¢)

The compound 7¢ was obtained via 1,3-dipolarcycloaddition reaction between azide 6¢

And alkyne 5 inl5 hasared dish solid with 82% yield. Mp: 108-110 °C.

IR vy cm™: 3254 (-NH), 1671 and 1582 (C:O);IH NMR (400 MHz,CDCl;+DMSO-dgppm):3.27(s,2H,-
SCH[1,),5.09(s,2H,- NCH,),5.12(s,2H,-NCH,CO-),6.88(t,1H,/=8.0,Hz,Ar-H), 7.13(t,1H,J=8.0Hz,Ar-
H),7.21(d,1H,J=8.0Hz,Ar-H),7.33(t,1H,J=8.0Hz,Ar- H),7.57(d,1H,J=8.0Hz,Ar-H),7.81(s,2H)7.92(d,1H, J = 8.0
Hz, Ar-H), 8.33 (s, 1H,Ar-H) and 10.46(s, 1H, NH); HRMS: C;oH;;NsO,S [M+H]": 425.1033, observed at
425.1434.

N-(4-Nitrophenyl)-2-(4-((3-0x0-2,3-dihydro-4H-benzo|b] [1,4] thiazin-4- yl)methyl)-1H-

1,2,3-triazol-1-yl)acetamide (7d)

The compound 7d was obtained via 1,3-dipolarcycloaddition reaction between azide 6d

And alkyne 5 inl3 has a white solid with 90% yield. Mp:158-160 °C.

'"H NMR (400 MHz, CDCL+DMSO-d;ppm): 3.37 (s, 2H, -SCH[J,),5.17(s,2H,-NCH,),5.21(s,2H,-NCH,CO-
),6.96-7.22(m, 2H, Ar-H), 7.69-7.75 (m, 4H, Ar-H), 7.88 (s, 1H, triazole), 8.13 (d, 2H,J/= 8.0 Hz, Ar-H) and 10.56
(s, 1H, NH); HRMS: C,oH;,N4O,S [M+H]": 425.1033 and found 425.1434.
N-(2-Methoxyphenyl)-2-(4-((3-0x0-2,3-dihydro-4H-benzo|b][1,4] thiazin-4-yl)methyl)-1H-1,2,3-triazol-1-yl)
acetamide (7e)

The compound 7e was obtained via 1,3-dipolarcycloaddition reaction between azide 6e

And alkyne 5 in10 has a brown solid with 84% yield. Mp: 96-98 °C.

IR Ve cm™: 3277 (-NH), 1684 and 1643 (C=0); '"H NMR (400 MHz, ppm):3.46(s,2H,-SCH),3.83(s,3H,-
OMe),5.2501CDCl,(s, 2H,-NCH,),5.33(s,2H,-NCH,CO-),6.87(d,1H,J=8.0,Hz,Ar- H),6.96(t,1H,J/=8.0Hz,Ar-H),6.98-
7.11(m,3H,Ar-H),7.37(d,1H,J=8.0Hz,Ar-H),7.76(s,1H,triazole) and 8.25(d,2H,J=8.0Hz,
Ar-H);>CNMR(100MHz,CDClyppm):31.7(0-11,CH,),
42.5(S-CH,),53.6(benzothiazinone-N-CH,),56.1(CO-N-CH,),
110.3,118.7,120.1,121.3,123.6,124.2,125.1,126.6,127.8,128.5, 140.1,148.2,162.4(CONH) and
165.7(CONH);HRMS: C,H,,NsO0;S[M+H]":410.1286; observe data 410.1705.
N-(3-Methoxyphenyl)-2-(4-((3-0x0-2,3-dihydro-4 H-benzo[b] [1,4| thiazin-4-yl)methyl)-1H-1,2,3-triazol-1-
ylacetamide (7f)

The compound 7f was obtained via 1,3-dipolar cycloaddition reaction between azide6f

and alkyne 5 in10 h as a white solid with 91% yield. Mp: 120-122°C.

'"H NMR (400 MHz, CDCl;+DMSO-d,ppm):L], 3.35 (s, 2H, - SCH,),3.72(s,3H,-OMe),5.14(s,4H,-NCH,and-
NCH,CO0-),6.58(d,1H,J/=8.0,Hz,Ar-H),6.97(t,2H,/=8.0Hz,Ar-H),7.13 (t,2H,/=8.0Hz,Ar-
H),7.18(t,1H,/=8.0Hz,Ar-H),7.28(d, 2H,J/=8.0Hz,Ar-H),7.65(d,1H,/=8.0Hz,Ar-H),7.93(s,1H, triazole)
and9.67(s,1H,NH);13CNMR(10()MHZ,CDC13+DMSO-d6ppm):3 1.7(0-CHI1,3),41.8(S-CH,),53.5 (benzothiazinone-
N- CH,),55.4(CO-N-CH,),105.8,110.6,112.1, 118.6, 123.4, 123.8, 127.8, 128.3, 129.7, 139.1, 140.2, 160.2,
163.5(CONH)and165.5(CONH);HRMS:C,,H,(NsO5S[M+H]": 410.1286 and found 410.1435.
N-(4-Methoxyphenyl)-2-(4-((3-0x0-2,3-dihydro-4 H-benzo[b] [1,4| thiazin-4-yl)methyl)-1H-1,2,3-triazol-1-
yDacetamide (7g)

The compound 7g was obtained via 1,3-dipolar cycloaddition reaction between azide 6g

and alkyne 5 inl1 h as a white solid with 92% yield. Mp: 140-142 °C.

'H NMR (400 MHz, CDCl;+DMSO-dppm):ll, 3.36(s, 2H, - SCH,),3.75(s,3H,-OMe),),5.15(s,2H,-
NCHS,),5.19(s,2H,- NCH,CO-),6.81(d,2H,J=8.0,Hz,Ar-H),6.98(t, | H,J=8.0Hz,Ar-H),7.21(t,1 H,J=8.0Hz,Ar-
H),7.32(d,1H,/=8.0Hz,Ar-

H),7.42(d,2H,J=8.0Hz,Ar-H),7.67(d,1H,J=8.0Hz,Ar-H),7.94 (s, 1H, triazole) and

9.43(s, lH,NH);BCNMR( 100MHz,CDCl;+DMSO-dgppm):31.3(0-CH[,5),42.2(S-CH,),53.4(benzothiazinone- N-
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CH,),55.5(CO-N-CH,),114.4,119.2,122.1, 123.6, 124.2, 128.2, 128.3, 131.1, 156.7, 163.4 (CONH) and 165.9
(CONH); HRMS: C,50H,0N505S [M+H]": 410.1286, observed at 410.1434.
N-(2-Chlorophenyl)-2-(4-((3-0x0-2,3-dihydro-4 H-benzo[b][1,4] thiazin-4- yDmethyl)-1H-1,2,3-triazol-1-
yl)acetamide (7h)

The compound 7h was obtained via 1,3-dipolar cycloaddition reaction between azide 6h
and alkyne 5 in14 h as a white solid with 89% yield. Mp: 165-167 °C.
'HNMR (400MHz,CDClsppm):3.41(s,2H,-SCHL(,,),5.24(s, 4H,-NCH,and-NCH,CO-),7.08(d,2H,/=8.0Hz,Ar-
H),7.28-7.39(m,4H,Ar-H),7.75(s,1H,triazole),7.93(s,1H,NH)and8.25(d,2H,J=8.0Hz,Ar-
H);"*CNMR(100MHz,CDClyppm):31.5(S-CH(1,,),41.5(benzothiazinone-N-CH,),53.7(CO-N-
CH,),118.5,121.5,124.1,123.6,125.6,127.8,128.2,128.8,133.2,
139.7,144.8,162.8(CONH)and165.7(CONH);HRMS:C,oH,CIN50,S[M+H]":414.0792 and found 414.1256.

IV. CONCLUSION
We used a click chemistry approach to synthesize amide-linked C2H3N3 tethered CSH7NOS derivatives. The synthesis of
the compounds was shown through thespectral strategies. Pharmacokinetic parameter predictions give us the information
that synthesized compounds possess the potential for 1st rate oral medication bioavailability.
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