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	ABSTRACT: A convenient and efficient synthesis of the 2-substituted benzothiazole derivatives were carried out by the one-pot reaction of 2-aminothiophenol with various aromatic aldehydes in using Bi2O3 nanoparticles as a catalyst at 60 °C. The structures of the synthesized compounds were confirmed by FT-IR, H1 NMR, C13 NMR, Mass spectrometry, and elemental analysis. This protocol revealed some advantages including, purification of the products by non-chromatographic method. Bi2O3 nanoparticles are cheap, readily available, versatile, environment friendly and recyclable. The reaction was carried out in ethanol, eliminating the hazardous organic solvents.
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FTIR Spectra of 2-phenyl-1,3-benzothiazole (1a)

 (
3061.69cm-1, 45.78%T
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1H NMR Spectra of 2-phenyl-1,3-benzothiazole (1a)[image: C:\Users\hp1\Desktop\Spectra of thiazole\a1 porton nmr (2)-page-001 - Copy - Copy.jpg]
13C NMR Spectra of 2-phenyl-1,3-benzothiazole (1a)  [image: C:\Users\hp1\Desktop\Spectra of thiazole\a1 c-13-page-001.jpg]

Mass spectra of 2-phenyl-1,3-benzothiazole (1a) [image: C:\Users\hp1\Desktop\Spectra of thiazole\Untitled.a1png]






FTIR of 2-(4-methoxyphenyl)-1,3-benzothiazole (1b) (
2926.43cm-1, 41.33%T
) (
3061.69cm-1, 45.78%T
)[image: ]


















1H NMR Spectra of 2-(4-methoxyphenyl)-1,3-benzothiazole (1b)
[image: C:\Users\hp1\Desktop\Spectra of thiazole\a2 proton nmr-.jpg]



13C NMR Spectra of 2-(4-methoxyphenyl)-1,3-benzothiazole (1b)[image: C:\Users\hp1\Desktop\Spectra of thiazole\a2 c-13-page-001 - Copy.jpg]










Mass spectra of 2-(4-methoxyphenyl)-1,3-benzothiazole (1b)[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled-a2.png]
















FTIR Spectra of 2-(4-fluorophenyl)-1,3-benzothiazole (1c)
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1H NMR Spectra of 2-(4-fluorophenyl)-1,3-benzothiazole (1c) [image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a3 porton nmr  - Copy.jpg]












13C NMR Spectra of 2-(4-fluorophenyl)-1,3-benzothiazole (1c)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a3 c-13-page-001.jpg]










Mass Spectra of 2-(4-fluorophenyl)-1,3-benzothiazole (1c) [image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled a3.png]















FTIR Spectra of 2-(3-nitrophenyl)-1,3-benzothiazole (1d)
 (
3028.98cm-1, 59.33%T
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1H NMR Spectra of 2-(3-nitrophenyl)-1,3-benzothiazole (1d)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a4 porton nmr (2)-page-001 - Copy - Copy.jpg]













13C NMR Spectra of 2-(3-nitrophenyl)-1,3-benzothiazole (1d)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a4 c-13-page-001 - Copy.jpg]
Mass Spectra of 2-(3-nitrophenyl)-1,3-benzothiazole (1d)[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled.a4png.png]

















FTIR Spectra of 2-(2-nitrophenyl)-1,3-benzothiazole (1e)
 (
3028.98cm-1, 59.33%T
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1H NMR Spectra of 2-(2-nitrophenyl)-1,3-benzothiazole (1e)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a5 porton nmr (2)-page-001 - Copy - Copy.jpg]









13C NMR Spectra of 2-(2-nitrophenyl)-1,3-benzothiazole (1e)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a5 c-13-page-001 - Copy - Copy.jpg]
Mass Spectra of 2-(2-nitrophenyl)-1,3-benzothiazole (1e) [image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled.a5png.png]













FTIR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1f)
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1H NMR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1f)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a6 proton nmr-page-001 (1).jpg]











13C NMR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1f)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a6 c-13-page-002 - Copy.jpg]
Mass Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1f) [image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled. a6png.png]














FTIR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1g)
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1H NMR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1g)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a7 proton nmr-page-001 (1) - Copy.jpg]












13C NMR Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1g)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\a7 c-13-page-001 - Copy.jpg]















Mass Spectra of 2-(4-chlorophenyl)-1,3-benzothiazole (1g)
[image: C:\Users\hp1\AppData\Local\Temp\Temp1_attachments (1).zip\Untitled.a7png.png]
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