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One-pot synthesis of 3-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)-
2H-chromen-2-ones was achieved via the multicomponent reaction of purpald, acetyl acetone, and different
derivatives of 3-(2-bromo-acetyl)-2H-chromen-2-one in absolute ethanol. All the synthesized compounds

were characterized by analytical and spectral data.
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INTRODUCTION

Triazoles and their derivatives show a broad range of
biological activities [1], such as analgesic, antibacterial [2],
anthelmintic [3], antiviral [4], antifungal [4], anticancer
properties [5], and plant growth regulating [6]. Molecules
with 7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine systems [7]
were also reported to show a broad spectrum of pharmaco-
logical properties such as antifungal [8], antibacterial [9],
antiviral [10], antihelmentic [11], antitumor [12], anti-
inflammatory [13], antitubercular [14], diuretics [15], anti-
cancer [16], antimicrobial [17], and hypoglycemic [18].

Pyrazoles and their derivatives are important compounds for
various applications. They are known for their antimicrobial
[19], antiviral [20], antibacterial [21], anti-inflammatory [22],
antitumor [23,24], anticonvulsant [25], and cytotoxic
activities [26].

Most of coumarins exhibit high levels of biological [27]
and pharmacological activities including inhibition of
platelet aggregation [28], anticancer [29], inhibition of
steroid 5-reductase [30], antibacterial [31], anticoagulant [32],
and treatment for lymphedema [33].

Recently, multicomponent reactions became widely
used in organic synthesis because of several advantages
such as high efficiency, atom economy, convergence,
exploratory power, higher yields, cleaner reactions, and
simple procedures, leading to the straightforward syn-
thesis of new structures [34].

RESULTS AND DISCUSSION

By considering the importance of the newly synthesized
heterocyclic moieties and in continuation of our earlier
work on the development of useful new synthetic method-
ologies, we developed an efficient method for the synthesis
of the title compounds (Scheme 1).

An equimolar mixture of various 3-(2-bromo-acetyl)-
chromen-2-ones, purpald, and acetyl acetone refluxed in
absolute ethanol for 4 h gave the title compounds. The for-
mation of the product can be explained by the intermolecular
cyclization of purpald with 3-(2-bromo-acetyl)-chromen-2-
one and acetyl acetone (Scheme 2).

The structures of the aforementioned compounds were
confirmed by spectral data. For example, in the IR spectrum,
it gave a peak at 1704cm ™' due to lactone CO. The 'H
NMR spectrum of compound 4a gave two singlets of two
CHj; groups at 6 2.17, 2.29, the —CH, protons of thiadiazine
appeared at 6 4.37, the pyrazole proton appeared at 6 6.18,
and the C-4 of coumarin appeared at & 8.45. The '*C
NMR spectrum of 4a shows peaks at & 11.6, 13.6 for two
methyl carbons of pyrazole, the -CH, carbon of thiadiazine
ring appeared at 6 24.4, and lactone carbon appeared at &
159.1, respectively. The compound 4a in the mass spectrum
gave a peak at 379 cm ! due to [M+H]" (Table 1).

CONCLUSION

In conclusion, we have synthesized a new series of 3-(3-(3,5-
dimethyl-1H-pyrazol-1-yl)-7H-[1,2,4]triazolo[3,4-D][1,3,4]
thiadiazin-6-yl)-2H-chromen-2-ones via multicomponent
reaction. The method has several advantages such as less
reaction time, good yields, and easy workup.

EXPERIMENTAL

All the reagents and solvents were purchased from commercial
sources and were used without further purification unless other-
wise stated. 3-(2-Bromo-acetyl)coumarins [35] were prepared
by the literature procedure. Melting points were determined in
open capillaries with a “Stuart” melting point apparatus, Mumbai,
India, and were uncorrected. CHNS analysis was carried out by
Carlo Erba EA 1108 automatic elemental analyzer. The purity of
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the compounds was checked by TLC plates (E. Merck Mumbai,
India). IR spectra were recorded on a Thermo Nicolet Nexus 670
instrument (KBr pellets). 'H NMR spectra were recorded on a

Bruker WM-400 spectrometer in o parts per million using TMS
as the standard. ESI-MS were determined on a PerkinElmer spec-
trometer (SCIEX API-2000, ESI) at 12.5¢eV.
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Table 1

Synthesis of 3-(3-(3,5-dimethyl-1H-pyrazol-1-y1)-7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazin-6-yl)-2H-chromen-2-ones.

Absolute ethanol

Product 4 R, R, Time (h) Yield (%)
4a H H 4 90
4b OCH; H 4 85
4c H Cl 4 84
4d H Br 4 82
4e N(C,Hs), H 4 85
4f 5,6-Benzo 5 80
4g Br Br 6 83
4h Cl Cl 6 82
4i NO, H 4 80

General procedure for the synthesis of compounds (4a—i). 3-(2-
Bromo-acetyl)-2H-chromen-2-one (1 mmol), purpald (1 mmol),
and acetyl acetone (1 mmol) were taken in a round-bottom flask
and treated with 10 mL of absolute ethanol and refluxed for 4 h.
After completion of reaction, the reaction mixture was cooled, and
the solid separated was filtered. The compounds were
recrystallized from a mixture of chloroform and methanol.

3-[3-(3,5-Dimethyl-pyrazol-1-yl)-7H-[1,2,4triazolo[3,4-b][1,3,4]
thiadiazin-6-yljchromen-2-one (4a).  Color: yellow solid; Yield
90%; mp 249-250°C; IR (KBr, v max/cm™1): 1707 (lactone CO),
1586 (CN). 'H NMR (400 MHz, DMSO-dg): & 2.17 (s, 3H, CH;
of pyrazole), 2.29 (s, 3H, CHjz of pyrazole),, 4.37 (s, 2H,
thiadiazine), 6.18 (s, 1H, pyrazole), 7.40-7.44 (m, 1H, ArH), 7.50
(d, 1H, J=8.4Hz, ArH), 7.71-7.76 (m, 1H, ArH),7.89 (t, 1H,
J=7.6Hz, ArH), 845 (s, 1H, C-4 of coumarin). *C NMR
(CDCl5, 6 ppm): 11.6, 13.6, 24.4, 108.2, 116.0, 116.8, 118.3,
121.7, 125.2, 129.5, 134.1, 142.9, 143.5, 145.5, 147.0, 152.2,
152.8, 154.6, 159.1. ESI-MS 379 [M+H]"; Anal. Caled for:
CgH4NgO,S: C, 57.13; H, 3.73; N, 22.21; S, 8.47. Found: C,
57.17; H, 3.77; N, 22.25; S, 8.51%.

8-Methoxy-3-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-7H-[1,2,4 [triazolo
[3,4-b](1,3,4]thiadiazin-6-yl)-2H-chromen-2-one (4b). Color: yellow
solid; Yield 85%; mp 223-225°C; IR (KBr, v max/cmfl): 1704
(lactone CO), 1577 (CN), 1282 (C-OCHjs, ether); '"H NMR
(400 MHz, DMSO-dg): & 2.17 (s, 3H, CH; of pyrazole), 2.28
(s, 3H, CH; of pyrazole), 3.93 (s, 3H, CH; of methoxy), 4.36
(s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.33-7.43 (m, 3H,
ArH), 8.41 (s, 1H, C-4 of Coumarin).”C NMR (DMSO-dg, 3
ppm): 10.8, 13.2, 24.3, 56.2, 107.6, 116.0, 118.7, 120.9, 122.6,
125.0, 143.0, 143.2, 144.8, 146.3, 151.0, 154.7, 158.2. ESI-MS
409 [M+H]"; Anal. Caled for C;oH;¢NgO3S: C, 55.87; H,
3.95; N, 20.58; S, 7.85. Found: C, 55.83; H, 3.91; N, 20.62;
S, 7.89%.

6-Chloro-3-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-7H-[1,2,4triazolo
[3,4-b][1,3,4]thiadiazin-6-yl)-2H-chromen-2-one (4c). Color:
yellow solid; Yield 84%; mp 237-239°C; IR (KBr, v max/crn_l):
1708 (lactone CO), 1561(CN); 'H NMR (400 MHz, DMSO-
de): 6 2.17 (s, 3H, CH;3 of pyrazole), 2.29 (s, 3H, CH;3 of
pyrazole), 4.36 (s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.54
(d, 1H, J=8.8 Hz, ArH), 7.75-7.78 (m, 1H, ArH), 8.04 (d, 1H,
J=2.4Hz, ArH), 8.38 (s, 1H, C-4 of coumarin). '*C NMR
(CDCl;, 6 ppm): 11.7, 13.6, 24.3, 108.2, 118.3, 119.2, 122.9,
128.5, 130.6, 133.9, 142.8, 143.5, 144.0, 147.1, 152.3, 152.9,
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158.5. ESI-MS 413 [M +H]*; Anal. Calcd for C,5H5CINgO,S:
C, 52.37; H, 3.17; N, 20.36; S, 7.77. Found: C, 52.34; H, 3.19;
N, 20.21; S, 7.72%.
6-Bromo-3-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-7H-[1,2,4]triazolo
[3,4-b}[1,3,4]thiadiazin-6-yl)-2H-chromen-2-one (4d). Color:
yellow solid; Yield 82%; mp 249-250°C; IR (KBr, v max/cm"):
1727 (lactone CO), 1578 (CN):; 'H NMR (400 MHz, DMSO-dy):
d 2.17 (s, 3H, CHj; of pyrazole), 2.29 (s, 3H, CHj3 of pyrazole),
4.36 (s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.48 (d, 1H,
J=8.8 Hz, ArH), 7.86-7.89 (m, 1H, ArH), 8.17 (d, 1H, J=2.0 Hz,
ArH), 8.37 (s, 1H, C-4 of coumarin). '*C NMR (CDCl;, DMSO-
de, 6 ppm): 11.5, 13.5, 24.2, 108.1, 117.7, 118.4, 119.6, 122.8,
131.4, 136.6, 142.7, 143.3, 143.8, 147.0, 152.2, 153.2, 158.3.
Anal. Calcd for CgH;3BrNgO,S: C, 47.28; H, 2.87; N, 18.38; S,
7.01. Found: C, 47.24; H, 2.84; N, 18.34; S, 7.10%.
6-(Diethylamino)-3-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-7H-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)-2H-chromen-2-
one (4e). Color: yellow solid; Yield 85%; mp 244-246°C;
IR (KBr, o max/cm’l): 1708 (lactone CO), 1579 (CN); 'H
NMR (400 MHz, DMSO-dg): & 1.13(t, 6H, CH; of di ethyl
amine), 2.18 (t, 3H, CH; of pyrazole), 2.27 (s, 3H, CH; of
pyrazole), 3.48 (q, 4H, CH, of di ethyl amine), 4.33 (s, 2H,
thiadiazine), 6.18 (s, 1H, pyrazole), 6.61 (d, 1H, J=2Hz,
ArH), 6.77-6.79 (m, 1H, ArH), 7.60 (d, 1H, J=8.8Hz,
ArH), 8.22 (s, 1H, C-4 of coumarin). >*C NMR (DMSO-dg,
5 ppm): 11.0, 12.4, 13.3, 244, 444, 96.2, 107.5, 107.7,
110.1, 112.5, 131.5, 143.1, 143.4, 1452, 146.3, 151.0,
152.5, 155.6, 157.5. ESI-MS 450 [M +H]"; Anal. Calcd for
C,,H»3N,0,S: C, 58.78; H, 5.16; N, 21.81; S, 7.13. Found:
C, 47.32; H, 2.91; N, 18.32; S, 7.00%.
2-[3-(3,5-Dimethyl-pyrazol-1-yl)-7H-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazin-6-yl]benzo[f] chromen-3-one (4f). Color:
yellow solid; Yield 80%; mp 255-257°C; IR (KBr, v max/cm™"):
1707 (lactone CO), 1578 (CN); 'H NMR (400 MHz, DMSO-dy):
6 2.18 (s, 3H, CH; of pyrazole), 2.34 (s, 3H, CHj3 of
pyrazole), 4.43 (s, 2H, thiadiazine), 6.19 (s, 1H, pyrazole),
7.66 (t, 2H, J=7.4Hz, ArH), 7.77 (t, 1H, J=7.4Hz, ArH),
8.11 (d, 1H, J=7.6Hz, ArH), 8.33 (d, 1H, J=8.8 Hz, ArH),
8.56 (d, 1H, J=8Hz, ArH) 9.22 (s, 1H, C-4 of coumarin).
ESI-MS 429 [M+H]+, Anal. Calcd for C22H16N602S: C,
61.67; H, 3.76; N, 19.61; S, 7.48. Found: C, 61.70; H, 3.79;
N, 19.65; S, 7.51%.
6,8-Dibromo-3-[3-(3,5-dimethyl-pyrazol-1-yl)-7H-[1,2,4[triazolo
[3,4-b][1,3,4]thiadiazin-6-yl]-chromen-2-one (4g). ~ Color: yellow
solid; Yield 83%; mp 200-201°C; IR (KBr, v max/cmfl): 1747
(lactone CO), 1599 (CN); 'H NMR (400 MHz, DMSO-d): &
2.17 (s, 3H, CHj of pyrazole), 2.28 (s, 3H, CHj of pyrazole),
4.35 (s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.87 (d, 1H,
J=24Hz, ArH), 7.89 (d, 1H, J=2.4Hz ArH), 849 (s, 1H, C4
of coumarin). Anal. Calcd for C;gH;,BroNO,S: C, 40.32;
H, 2.26; N, 15.67; S, 5.98. Found: C, 40.35; H, 2.30; N, 15.70;
S, 5.90%.
6,8-Dichloro-3-[3-(3,5-dimethyl-pyrazol-1-yl)-7H-[1,2,4]triazolo
[3,4- b][1,3,4] thiadiazin-6-yl]-chromen-2-one (4h).  Color:
yellow solid; Yield 82%; mp 242-244°C; IR (KBr, v max/cmfl):
1728 (lactone CO), 1587 (CN); 'H NMR (400 MHz, DMSO-dj):
§ 2.17 (s, 3H, CHj; of pyrazole), 2.28 (s, 3H, CHj3 of pyrazole),
4.36 (s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.75 (d,
1H, J=2.8Hz, ArH), 7.77 (d, 1H, J=2.4Hz ArH), 8.38 (s, 1H,
C-4 of coumarin). ESI-MS 446 [M —H]"; Anal. Calcd for
C;3H;,CLLNGO,S: C, 48.33; H, 2.70; N, 18.79; S, 7.17. Found: C,
48.37; H, 2.74; N, 18.84; S, 7.21%.
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3-[3-(3,5-Dimethyl-pyrazol-1-yl)-7H-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazin-6-yl]-6-nitro-chromen-2-one (4i). Color:
yellow solid; Yield 80%; mp 240-242°C; IR (KBr, v max/crn_l):
1755 (lactone CO), 1590 (CN); 'H NMR (400 MHz, DMSO-ds):
8 2.17 (s, 3H, CH; of pyrazole), 2.28 (s, 3H, CH; of pyrazole),
4.36 (s, 2H, thiadiazine), 6.18 (s, 1H, pyrazole), 7.35(t, 1H,
J=7.8Hz, ArH), 7.42 (d, 2H, J=7.6 Hz ArH), 8.41 (s, 1H, C-4 of
coumarin). Anal. Caled for C;gH3N,0,4S: C, 51.06; H, 3.09; N,
23.16; S, 7.57. Found: C, 51.12; H, 3.10; N, 23.14; S, 7.62%.
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