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General information 

The following chemicals were obtained from Alfa-Aesar, Sigma-Aldrich, and TCI and used as 

received: CBrCl3, KO
t
Bu, MeCN, In(OTf)3, toluene, methyl acetoacetate and their derivatives, 2-

aminobenzothiazole and their derivatives. Thin-layer chromatography (TLC) was performed 

using TLC silica gel 60 F254 glass plates. Silica gel 60 (230–400 mesh) was used for column 

chromatography. The 
1
H NMR and 

13
C NMR of samples in CDCl3 were measured using a 

Bruker Avance 300 (AV300) spectrometer with tetramethylsilane as an internal standard. For 
1
H 

NMR spectra, chemical shifts were reported in ppm (δ), multiplicity (s = singlet, d = doublet, t = 

triplet, q = quartet, m = multiplet, b = broad) and coupling constant (Hz). Detection of 

compounds by gas chromatography was performed using an Agilent 6890N gas chromatograph 

equipped with a HP-5 column and an FID detector. Analysis of samples by gas chromatography 

mass spectrometry was carried out using a Hewlett-Packard HP6890 gas chromatograph with 

5973 mass selective detector. Mass spectra measurements were recorded on Bruker 

micrOTOFQII under electrospray ionization (ESI) mode. Melting points were recorded with 

samples in capillary tubes using an automated melting point system.  

 

General procedure for the synthesis of benzo[d]imidazo[2,1-b]thiazole  

A 25 mL two-neck round-bottomed flask was charged with 2-aminobenzothiazole (1a, 180 mg, 

1.2 mmol), methyl acetoacetate (2a, 108 μL, 1.0 mmol), in 3 mL of CBrCl3/MeCN 1:9 (v/v) 

solvent mixture. KOt-Bu (224 mg, 2.0 mmol) was added slowly at room temperature and the 

reaction mixture was stirred under reflux for 16 h. Upon completion, the reaction mixture was 

diluted with 30 mL of ethyl acetate, filtered through a short pad of silica gel and washed down 

with an additional 60 mL ethyl acetate. The filtrate was washed with distilled water (3 × 30 mL) 

and the organic phase was dried with anhydrous Na2SO4. After filtration, the solvent was 

removed by rotary evaporation and the residue was purified by column chromatography using 

hexane and ethyl acetate (v/v = 8:1) as eluent to afford 3a with 84% yield. 

 

General procedure for the synthesis of benzo[4,5]thiazolo[3,2-a]pyrimidin-4-

ones 

A 10 mL round-bottomed flask was charged with 2-aminobenzothiazole (1a, 150 mg, 1.0 mmol), 

methyl acetoacetate (2a, 162 μL, 1.5 mmol) and indium(III) trifluoromethanesulfonate (56 mg, 
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0.1 mmol) in 1.5 mL of toluene. After stirring at 100 °C for 16 h, the reaction was diluted with 

water and extracted with EtOAc (15 mL × 5). The combined organic layers were washed with 

brine and dried with anhydrous Na2SO4. After filtration, the solvent was removed by rotary 

evaporation, and the residue was cleaned up by column chromatography using hexane and ethyl 

acetate (v/v = 4:1) as eluent to afford 5a with 95% yield. 

 

Analytical Data for Products 

 

Methyl 2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3a).
 
Obtained as a yellow 

semi-solid (206 mg, 84%);  
1
H NMR (300 MHz, CDCl3) δ 8.95 (d, J = 8.1 Hz, 1H), 7.66 (d, J = 

7.8 Hz, 1H), 7.45 (t, J = 8.0 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H), 3.97 (s, 3H), 2.63 (s, 3H); 
13

C 

NMR (75 MHz, CDCl3) δ 161.1, 154.4, 151.7, 134.0, 129.7,126.3, 125.0, 123.6, 118.3, 117.6, 

51.6, 16.9. HRMS (ESI) calcd for C12H11N2O2S [M+H]
+
: 247.0536; found 247.0533. 

 

 

Methyl 2,7-dimethylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3b).
 
Obtained as a yellow 

solid (240 mg, 92%); mp 145-147 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.79 (d, J = 8.7 Hz, 1H), 

7.44 (s, 1H), 7.23 (d, J = 8.7 Hz, 1H), 3.96 (s, 3H), 2.62 (s, 3H), 2.44 (s, 3H); 
13

C NMR (75 

MHz, CDCl3) δ 161.1, 153.9, 151.5, 135.1, 132.0, 129.8, 127.3, 123.5, 118.2, 117.2, 51.5, 21.1, 

16.8. HRMS (ESI) calcd for C13H13N2O2S [M+H]
+
: 261.0692; found 261.0695. 
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Methyl 2,6,7-trimethylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3c).
 

Obtained as a 

yellow semi-solid (246 mg, 90%);  
1
H NMR (75 MHz, CDCl3) δ 8.70 (s, 1H), 7.38 (s, 1H), 3.97 

(s, 3H), 2.62 (s, 3H), 2.39 (s, 3H), 2.33 (s, 3H); 
13

C NMR (300 MHz, CDCl3) δ 161.2, 154.0, 

151.8, 135.4, 134.1, 132.4, 126.7, 123.7, 118.1, 118.0, 51.5, 20.4, 19.7, 16.9. HRMS (ESI) calcd 

for C14H15N2O2S [M+H]
+
: 275.0849; found 275.0850. 

 

 

Methyl 2-methyl-7-methoxybenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3d). Obtained as 

a yellow-orange semi-solid (234 mg, 85%);  
1
H NMR (300 MHz, CDCl3) δ 8.80 (d, J = 9.3 Hz, 

1H), 7.10 (s, 1H), 6.95 (d, J = 9.1 Hz, 1H), 3.94 (s, 3H), 3.83 (s, 3H), 2.59 (s, 3H); 
13

C NMR (75 

MHz, CDCl3) δ 161.1, 152.0, 153.6, 150.9, 131.4, 128.3, 118.3, 118.1, 113.4, 107.6, 55.7, 51.4, 

16.8. HRMS (ESI) calcd for C13H13N2O3S [M+H]
+
: 277.0641; found 277.0638. 

 

 

tert-Butyl 7-fluoro-2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3e). Obtained as a 

yellow solid (223 mg, 73%); mp 102-104 °C; 
1
H NMR (300 MHz, CDCl3) δ 9.01 (d, J = 9.1 Hz, 

1H), 7.36 (d, J = 7.8 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 2.60 (s, 3H), 1.65 (s, 9H); 
13

C NMR (75 

MHz, CDCl3) δ 161.2, 160.1, 157.9, 152.9, 150.5, 131.1, 131.0, 130.6, 119.9, 119.1, 119.0, 

113.9, 113.5, 110.4, 110.0, 82.1, 28.4, 17.1. HRMS (ESI) calcd for C15H16FN2O2S [M+H]
+
: 

307.0911; found 307.0914. 
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Methyl 7-chloro-2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3f). Obtained as a 

yellow solid (220 mg, 78%); mp 139-141 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.91 (d, J = 9.0 Hz, 

1H), 7.62 (s, 1H), 7.39 (d, J = 9.0 Hz, 1H), 3.96 (s, 3H), 2.62 (s, 3H); 
13

C NMR (75 MHz, 

CDCl3) δ 161.0, 154.4, 151.4, 132.6, 131.2, 130.3, 126.6, 123.1, 120.7, 118.6, 51.7, 16.9. HRMS 

(ESI) calcd for C12H10ClN2O2S [M+H]
+
: 281.0146; found 281.0149. 

 

 

Methyl 7-bromo-2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3g). Obtained as a 

yellow solid (270 mg, 83%); mp 170-172 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.86 (d, J = 9.0 Hz, 

1H), 7.78 (s, 1H), 7.53 (d, J = 9.0 Hz, 1H), 3.97 (s, 3H), 2.62 (s, 3H); 
13

C NMR (75 MHz, 

CDCl3) δ 161.1, 154.5, 151.3, 133.0, 131.5, 129.5, 126.0, 123.8, 118.9, 118.0, 51.7, 16.9. HRMS 

(ESI) calcd for C12H10BrN2O2S [M+H]
+
: 324.9641; found 324.9643.  

 

 

Ethyl 3-(diethylcarbamoyl)-2-methyl-benzo[d]imidazo[2,1-b] thiazole-7-carboxylate (3h). 

Obtained as a yellow semi-solid (281 mg, 78 %); 
1
H NMR (300 MHz, CDCl3) δ 8.36 (s, 1H), 

8.06 (d, J = 8.7 Hz, 1H), 7.71 (d, J = 7.8 Hz, 1H), 4.38 (q, J = 7.2 Hz, 2H), 3.55 (broad, 4H), 

1.38 (q, J = 7.2 Hz, 3H), 1.22 (broad, 6H); 
13

C NMR (75 MHz, CDCl3) δ 165.3, 161.8, 149.0, 

144.1, 135.0, 130.0, 127.9, 127.0, 125.7, 113.6, 61.3, 42.9, 40.1, 14.5, 14.2, 14.0. HRMS (ESI) 

calcd for C18H22N3O3S [M+H]
+
: 360.1377; found 360.1375. 
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Isopropyl 2-methylbenzo[d]imidazo[2,1-b]oxazole-3-carboxy late (3j). Obtained as a pale 

yellow semi-solid (218 mg, 84%); 
1
H NMR (300 MHz, CDCl3) δ 8.28 (d, J = 9.3 Hz, 1H), 7.48 

(d, J = 9.3 Hz, 1H), 7.35-7.25 (m, 2H), 5.37-5.22 (m, 1H), 2.60 (s, 3H), 1.42 (d, J = 6.3 Hz, 6H); 

13
C NMR (75 MHz, CDCl3) δ 160.0, 155.5, 150.6, 150.5, 127.3, 124.5, 124.3, 115.1, 113.8, 

112.0, 68.4, 22.1, 16.2. HRMS (ESI) calcd for C14H15N2O3 [M+H]
+
: 259.1077; found 259.1079. 

 

 

Methyl 6-methylimidazo[2,1-b]thiazole-5-carboxylate (3k). Obtained as a white solid (181 

mg, 92%); mp 97-99 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.02 (d, J = 4.5 Hz, 1H), 6.88 (d, J = 4.5 

Hz, 1H), 3.90 (s, 3H), 2.59 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 160.8, 153.2, 152.3, 121.1, 

115.2, 112.6, 51.3, 15.9. HRMS (ESI) calcd for C8H9N2O2S [M+H]
+
: 197.0379; found 197.0379. 

 

 

Pentyl 2,7-dimethyl-benzo[d]imidazo[2,1-b]thiazole-3-carboxy late (3l). Obtained as a yellow 

solid (262 mg, 83%); mp 59-62 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.80 (d, J = 8.7 Hz, 1H), 7.41 

(s, 1H),  7.20 (d, J = 9.0 Hz, 1H), 4.35 (t, J = 6.8 Hz, 2H), 2.62 (s, 3H), 2.42 (s, 3H), 1.83-1.75 

(m, 2H), 1.47-1.33 (m, 4H),  0.93 (t, J = 6.9 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 160.8, 153.7, 

151.3, 135.0, 132.0, 129.7, 127.2, 123.5, 118.4, 117.3, 64.8, 28.4, 22.8, 28.2, 22.3, 21.1, 17.0, 

13.9. HRMS (ESI) calcd for C17H21N2O2S [M+H]
+
: 317.1319; found 317.1322. 
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Isopropyl 2-methyl-benzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3m). Obtained as a yellow 

oil (256 mg, 93%); 
1
H NMR (300 MHz, CDCl3) δ 8.95 (d, J = 8.4 Hz, 1H), 7.62 (d, J = 8.1 Hz, 

1H), 7.41 (t, J = 8.0 Hz, 1H), 7.30 (t, J = 7.7 Hz, 1H), 5.36-5.22 (m, 1H), 2.62 (s, 3H), 1.42 (d, J 

= 6.3 Hz, 6H); 
13

C NMR (75 MHz, CDCl3) δ 160.2, 153.9, 151.3, 134.0, 129.6, 126.1, 124.8, 

123.4, 118.8, 117.7, 68.5, 22.1, 17.0. HRMS (ESI) calcd for C14H15N2O2S [M+H]
+
: 275.0849; 

found 275.0849. 

 

 

tert-Butyl 2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3n). Obtained as a yellow 

oil (259 mg, 90%); 
1
H NMR (300 MHz, CDCl3) δ 8.96 (d, J = 8.4 Hz, 1H), 7.64 (d, J = 8.1 Hz, 

1H), 7.43 (t, J = 8.0 Hz, 1H), 7.32 (t, J = 7.7 Hz, 1H), 2.61 (s, 3H), 1.65 (s, 9H); 
13

C NMR (75 

MHz, CDCl3) δ 160.1, 153.2, 150.9, 134.1, 129.7, 126.1, 124.8, 123.5, 119.8, 117.8, 81.9, 28.5, 

17.1. HRMS (ESI) calcd for C15H17N2O2S [M+H]
+
: 289.1005; found 289.1007. 

 

 

2-Methoxyethyl 2,7-dimethylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3o). Obtained as 

a yellow-orange solid (268 mg, 88%); mp 110-112 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.76 (d, J 

= 8.7 Hz, 1H), 7.41 (s, 1H), 7.19 (d, J = 8.4 Hz, 1H), 4.50 (t, J = 4.7 Hz, 2H), 3.74 (t, J = 4.7 Hz, 

2H), 3.43 (s, 3H), 2.64 (s, 3H), 2.42 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 160.5, 154.4, 151.5, 

135.0, 131.9, 129.7, 127.3, 123.5, 118.0, 117.2, 70.5, 63.5, 58.9, 21.1, 16.9. HRMS (ESI) calcd 

for C15H17N2O3S [M+H]
+
: 305.0954; found 305.0955. 
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N,N-Diethyl 2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxamide (3p). Obtained as a 

yellow oil (256 mg, 89%); 
1
H NMR (300 MHz, CDCl3) δ 7.62 (t, J = 8.0 Hz, 2H), 7.33 (t, J = 7.8 

Hz, 1H), 7.24 (t, J = 7.7 Hz, 1H), 3.52 (broad, 4H), 2.33 (s, 3H), 1.20 (broad, 6H); 
13

C NMR (75 

MHz, CDCl3) δ 162.1, 148.1, 143.2, 132.2, 129.8, 126.1, 124.5, 123.9, 118.9, 113.9, 42.9, 39.7, 

14.4, 13.8. HRMS (ESI) calcd for C15H18N3OS [M+H]
+
: 288.1165; found 288.1168. 

 

 

(2-Methylbenzo[d]imidazo[2,1-b]thiazol-3-yl)(piperidin-1-yl)methanone (3q). Obtained as a 

yellow-orange oil (263 mg, 88%); 
 1

H NMR (300 MHz, CDCl3) δ 7.78 (d, J = 8.1 Hz, 1H), 7.64 

(d, J = 8.1 Hz, 1H), 7.37 (t, J = 7.7 Hz, 1H), 7.28 (t, J = 7.7 Hz, 1H), 3.47 (broad, 4H), 2.36 (s, 

3H), 1.67 (broad, 6H); 
13

C NMR (75 MHz, CDCl3) δ 161.3, 148.8, 144.2, 132.5, 129.9, 126.2, 

124.6, 123.9, 118.7, 114.5, 47.4, 44.3, 26.4, 24.5, 14.7. HRMS (ESI) calcd for C16H18N3OS 

[M+H]
+
: 300.1165; found 300.1167. 

 

 

Ethyl 2-propylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3r). Obtained as a yellow solid 

(238 mg, 83%); mp 58-61 °C;  
 1

H NMR (300 MHz, CDCl3) δ 8.90 (d, J = 8.4 Hz, 1H), 7.62 (d, J 

= 7.8 Hz, 1H), 7.40 (t, J = 7.8 Hz, 1H), 7.29 (t, J = 7.7 Hz, 1H), 4.42 (q, J = 7.2 Hz, 2H), 2.97 (t, 

J = 7.5 Hz, 2H), 1.83-1.69 (m, 2H), 1.43 (t, J = 7.2 Hz, 3H), 1.00 (t, J = 7.5 Hz, 3H); 
13

C NMR 

(75 MHz, CDCl3) δ 160.6, 158.3, 151.6, 134.0, 129.7, 126.1, 124.8, 123.5, 118.2, 117.6, 60.6, 

32.3, 22.8, 14.3, 13.9. HRMS (ESI) calcd for C15H17N2O2S [M+H]
+
: 289.1005; found 289.1008. 
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Methyl 2-butyl-7-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3s). Obtained as a 

yellow semi-solid (251 mg, 83%); 
1
H NMR (300 MHz, CDCl3) δ 8.67 (d, J = 8.7 Hz, 1H), 7.34 

(s, 1H), 7.13 (d, J = 8.7 Hz, 1H), 3.91 (s, 3H), 2.94 (t, J = 7.7 Hz, 2H), 2.36 (s, 3H), 1.74-1.64 

(m, 2H), 1.45-1.33 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 161.0, 158.3, 

151.5, 134.8, 131.9, 129.7, 127.1, 123.3, 117.6, 117.0, 51.3, 31.5, 29.8, 22.5, 20.9, 13.8. HRMS 

(ESI) calcd for C16H19N2O2S [M+H]
+
: 303.1161; found 303.1164. 

 

 

Methyl 2-isopropylbenzo[d]imidazo[2,1-b]thiazole-3-carbox ylate (3t). Obtained as a yellow 

semi-solid (190 mg, 69%); 
1
H NMR (300 MHz, CDCl3) δ 8.80 (d, J = 8.4 Hz, 1H), 7.59 (d, J = 

7.5 Hz, 1H), 7.37 (t, J = 8.0 Hz, 1H), 7.26 (t, J = 7.7 Hz, 1H), 3.95 (s, 3H), 3.77-3.61 (m, 1H), 

1.32 (d, J = 6.9 Hz, 6H); 
13

C NMR (75 MHz, CDCl3) δ 163.4, 161.1, 151.9, 133.9, 129.8, 126.0, 

124.8, 123.4, 117.4, 116.7, 51.5, 28.0, 22.2. HRMS (ESI) calcd for C14H15N2O2S [M+H]
+
: 

275.0849; found 275.0852. 

 

 

N-(benzo[d]thiazol-2-yl)acetamide (4)
[a]

 
1
H NMR (300 MHz, CDCl3) δ 12.21 (broad, 1H), 7.84 

(d, J = 7.8 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.45 (t, J = 7.2 Hz, 1H), 7.33 (t, J = 7.2 Hz, 1H), 

2.28 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 169.0, 160.2, 147.5, 131.8, 126.3, 124.0, 121.6, 

120.2, 23.4. HRMS (ESI) calcd for C9H9N2OS [M+H]
+
: 193.0430; found 193.0432. 
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2-Methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5a)
[b] 

Obtained as a light yellow solid 

(206 mg, 95%); mp 202-204 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.94 (d, J = 7.5 Hz, 1H), 7.57 (d, 

J = 7.2 Hz, 1H), 7.44-7.33 (m, 2H), 6.16 (s, 1H), 2.30 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 

162.6, 161.1, 160.8, 135.8, 126.7, 126.6, 123.8, 121.5, 119.7, 106.9, 23.5. HRMS (ESI) calcd for 

C11H9N2OS [M+H]
+
: 217.0430; found 217.0432. 

 

 

2,8-Dimethyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5b). Obtained as a white solid 

(228 mg, 99%); mp 193-195 °C;  
1
H NMR (300 MHz, CDCl3) δ 8.79 (d, J = 8.7 Hz, 1H), 7.35 (s, 

1H), 7.19 (d, J = 8.7 Hz, 1H), 6.15 (s, 1H), 2.39 (s, 3H), 2.31 (s, 3H); 
13

C NMR (75 MHz, 

CDCl3) δ 162.5, 161.2, 160.8, 137.1, 133.7, 127.7, 126.6, 123.8, 121.5, 119.4, 106.8, 23.5, 21.2. 

HRMS (ESI) calcd for C12H11N2OS [M+H]
+
: 231.0586; found 231.0587. 

 

 

2,7,8-Trimethyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5c). Obtained as a light yellow 

solid (237 mg, 97%); mp 178-180 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.55 (s, 1H), 7.15 (s, 1H), 

6.05 (s, 1H), 2.24 (s, 3H), 2.20 (s, 3H), 2.17 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 162.1, 161.3, 

160.5, 135.8, 135.6, 133.8, 121.4, 120.5, 119.9, 106.5, 23.4, 19.9, 19.7. HRMS (ESI) calcd for 

C13H13N2OS [M+H]
+
: 245.0743; found 245.0744. 
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8-Methoxy-2-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5d). Obtained as a  

yellow solid (222 mg, 90%); mp 175-177 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.90 (d, J = 9.3 Hz, 

1H), 7.09 (s, 1H), 6.99 (d, J = 9.3 Hz, 1H), 6.20 (s, 1H), 3.84 (s, 3H), 2.34 (s, 3H); 
13

C NMR (75 

MHz, CDCl3) δ 162.4, 161.0, 160.7, 158.4, 129.8, 125.4, 120.8, 113.5, 106.9, 106.0, 55.7, 23.6. 

HRMS (ESI) calcd for C12H11N2O2S [M+H]
+
: 247.0535; found 247.0538. 

 

 

8-Fluoro-2-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5e). Obtained as a white 

solid (222 mg, 95%); mp 200-202 °C; 
1
H NMR (300 MHz, CDCl3) δ 9.02-8.95 (m, 1H), 7.33 (d, 

J = 7.8 Hz, 1H), 7.16 (t, J = 8.9 Hz, 1H), 6.20 (s, 1H), 2.34 (s, 3H); 
13

C NMR (75 MHz, CDCl3) 

δ 162.8, 162.3, 160.9, 160.6, 159.0, 132.3, 125.7, 125.5, 121.3, 121.2, 114.5, 114.2, 108.9, 108.6, 

107.2, 23.6. HRMS (ESI) calcd for C11H8FN2OS [M+H]
+
: 235.0336; found 235.0336. 

 

 

8-Chloro-2-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5f). Obtained as a white 

solid (231 mg, 92%); mp 212-214 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.96 (d, J = 9.0 Hz, 1H), 

7.62 (s, 1H), 7.45 (d, J = 9.0 Hz, 1H), 6.24 (s, 1H), 2.37 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 

163.1, 160.8, 160.7, 134.5, 132.7, 127.3, 125.6, 121.5, 120.8, 107.3, 23.7. HRMS (ESI) calcd for 

C11H8ClN2OS [M+H]
+
: 251.0040; found 251.0042. 
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8-Bromo-2-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5g). Obtained as a yellow 

solid (272 mg, 92%); mp 227-229 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.89 (d, J = 9.0 Hz, 1H), 

7.77 (s, 1H), 7.58 (d, J = 9.0 Hz, 1H), 6.23 (s, 1H), 2.36 (s, 3H); 
13

C NMR (75 MHz, CDCl3) δ 

163.1, 160.7, 160.7, 134.9, 130.1, 125.9, 124.3, 121.0, 120.2, 107.3, 23.7. HRMS (ESI) calcd for 

C11H8BrN2OS [M+H]
+
: 294.9535; found 294.9532. 

 

 

Ethyl 2-methyl-4-oxo-4H-benzo[4,5]thiazolo[3,2-a]pyrimidine-8-carboxylate (5h). Obtained 

as a white solid (246 mg, 85%); mp 196-198 °C; 
1
H NMR (300 MHz, CDCl3) δ 9.09 (d, J = 9.0 

Hz, 1H), 8.35 (s, 1H), 8.16 (d, J = 9.0 Hz, 1H), 6.26 (s, 1H), 4.42 (q, J = 7.1 Hz, 2H), 2.38 (s, 

3H), 1.42 (t, J = 7.1 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 165.0, 163.2, 161.5, 160.9, 129.2, 

128.9, 128.3, 124.3, 123.2, 119.5, 107.3, 61.6, 23.7, 14.3. HRMS (ESI) calcd for C14H13N2O3S 

[M+H]
+
: 289.0642; found 289.0645. 

 

 

2-Methyl-8-(trifluoromethyl)-4H-benzo[4,5]thiazolo[3,2-a]py rimidin-4-one (5i). Obtained as 

a white solid (258 mg, 91%); mp 179-181 °C; 
1
H NMR (300 MHz, CDCl3) δ 9.08 (d, J = 8.7 Hz, 

1H), 7.90 (s, 1H), 7.69 (d, J = 8.7 Hz, 1H), 6.20 (s, 1H), 2.34 (s, 3H); 
13

C NMR (75 MHz, 

CDCl3) δ 163.2, 161.0, 160.6, 138.1, 129.8, 129.4, 128.9, 128.7, 128.5, 125.1, 124.9, 124.0, 

123.9, 123.9, 123.8, 121.5, 119.9, 119.1, 119.0, 119.0, 118.9, 117.9, 107.3, 23.6. HRMS (ESI) 

calcd for C12H8F3N2OS [M+H]
+
: 285.0304; found 285.0306. 
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2,8-Bis(trifluoromethyl)-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5j). Obtained as a 

yellow solid (321 mg, 95%); mp 178-180 °C; 
1
H NMR (300 MHz, CDCl3) δ 9.18 (d, J = 8.7 Hz, 

1H), 8.04 (s, 1H), 7.83 (d, J = 8.7 Hz, 1H), 6.79 (s, 1H); 
13

C NMR (75 MHz, CDCl3) δ 163.6, 

159.9, 151.7, 151.2, 150.7, 150.2, 137.5, 131.0, 130.5, 130.1, 129.6, 128.6, 125.7, 125.3, 125.0, 

124.7, 124.6, 124.6, 122.1, 121.4, 120.4, 119.5, 119.5, 119.4, 119.4, 118.4, 117.8, 114.8, 107.2, 

107.2, 107.1, 107.1. HRMS (ESI) calcd for C12H5F6N2OS [M+H]
+
: 339.0021; found 339.0023. 

 

 

2,3-Dimethyl-4H-benzo[4,5]oxazolo[3,2-a]pyrimidin-4-one (5k). Obtained as a white solid 

(170 mg, 79%); mp 155-157 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.37 (d, J = 6.9 Hz, 1H), 7.50-

7.36 (m, 3H), 2.40 (s, 3H), 2.14 (s, 3H); 
13

C NMR 75 MHz, CDCl3) δ 159.8, 159.4, 152.5, 144.6, 

126.9, 126.3, 125.0, 116.3, 113.6, 110.7, 22.4, 11.0. HRMS (ESI) calcd for C12H11N2O2 [M+H]
+
: 

215.0815; found 215.0818. 

 

 

8-Methyl-2-propyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5l). Obtained as a light 

yellow solid (226 mg, 88%); mp 95-97 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.71 (d, J = 8.4 Hz, 

1H), 7.27 (s, 1H), 7.11 (d, J = 8.4 Hz, 1H), 6.09 (s, 1H), 2.46 (t, J = 7.7 Hz, 2H), 2.31 (s, 3H), 

1.72-1.58 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 165.9, 161.0, 160.8, 

136.9, 133.5, 122.4, 123.8, 121.3, 119.1, 106.1, 39.0, 21.1, 21.1, 13.5. HRMS (ESI) calcd for 

C14H15N2OS [M+H]
+
: 259.0900; found 259.0903. 
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2-Butyl-8-chloro-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5m). Obtained as a light 

yellow solid (252 mg, 86%); mp 113-115 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.62 (d, J = 9.0 Hz, 

1H), 7.36 (s, 1H), 7.14 (d, J = 8.7 Hz, 1H), 5.99 (s, 1H), 2.40 (t, J = 7.7 Hz, 2H), 1.58-1.46 (m, 

2H), 1.32-1.18 (m, 2H), 0.80 (t, J = 7.2 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 166.3, 160.2, 

160.2, 133.9, 132.0, 126.5, 125.2, 120.9, 120.0, 106.1, 36.6, 29.7, 21.9, 13.5. HRMS (ESI) calcd 

for C14H14ClN2OS [M+H]
+
: 293.0510; found 293.0513. 

 

 

2-Isopropyl-7,8-dimethyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5n). Obtained as a 

yellow solid (210 mg, 77%); mp 145-147 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.72 (s, 1H), 7.28 

(s, 1H), 6..20 (s, 1H), 2.86-2.72 (m, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 1.25 (d, J = 6.6 Hz, 6H); 
13

C 

NMR (75 MHz, CDCl3) δ 171.2, 161.5, 161.4, 136.0, 135.7, 134.0, 121.6, 120.9, 120.2, 104.1, 

36.3, 21.1, 20.0, 19.8. HRMS (ESI) calcd for C15H17N2OS [M+H]
+
: 273.1056; found 273.1018. 

 

 

2-(tert-Butyl)-8-methoxy-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5o). Obtained as a 

yellow solid (202 mg, 70%); mp 196-198 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.93 (d, J = 9.3 Hz, 

1H), 7.12 (s, 1H), 7.00 (d, J = 9.3 Hz, 1H), 6.35 (s, 1H), 3.86 (s, 3H), 1.30 (s, 9H); 
13

C NMR (75 

MHz, CDCl3) δ 173.4, 161.7, 160.3, 158.3, 129.8, 125.7, 120.7, 113.3, 106.1, 103.4, 55.7, 37.2, 

28.8. HRMS (ESI) calcd for C15H17N2O2S [M+H]
+
: 289.1005; found 289.1008. 
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8-Methyl-2-(trifluoromethyl)-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5p). Obtained as 

a yellow solid (281 mg, 99%); mp 192-194 °C;
 1

H NMR (300 MHz, CDCl3) δ 8.80 (d, J = 8.4 

Hz, 1H), 7.46 (s, 1H), 7.28 (d, J = 8.7 Hz, 1H), 6.66 (s, 1H), 2.46 (s, 3H); 
13

C NMR (75 MHz, 

CDCl3) δ 163.5, 159.8, 151.0, 150.6, 150.1, 149.6, 138.4, 133.0, 128.3, 125.9, 124.3, 122.1, 

121.8, 119.6, 118.6, 114.9, 106.4, 106.3, 106.3, 106.2, 21.3. HRMS (ESI) calcd for 

C12H8F3N2OS [M+H]
+
: 285.0305; found 285.0305. 

 

 

Ethyl 2-(8-methyl-4-oxo-4H-benzo[4,5]thiazolo[3,2-a]pyrimi din-2-yl)acetate (5q). Obtained 

as a light yellow solid (278 mg, 92%); mp 119-121 °C;
 1

H NMR (300 MHz, CDCl3) δ 8.67 (d, J 

= 8.7 Hz, 1H), 7.28 (s, 1H), 7.11 (d, J = 8.7 Hz, 1H), 6.23 (s, 1H), 4.12 (q, J = 7.2 Hz, 2H), 3.53 

(s, 2H), 2.31 (s, 3H), 1.20 (t, J = 7.2 Hz, 3H),; 
13

C NMR (75 MHz, CDCl3) δ 168.8, 161.4, 160.3, 

157.8, 137.2, 133.2, 127.5, 123.8, 121.4, 119.1, 108.0, 61.0, 42.5, 21.0, 13.9. HRMS (ESI) calcd 

for C15H15N2O3S [M+H]
+
: 303.0798; found 303.0799. 

 

 

2,3,8-Trimethyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5r). Obtained as a light yellow 

solid (230 mg, 94%); mp 156-158 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.79 (d, J = 8.4 Hz, 1H), 

7.30 (s, 1H), 7.16 (d, J = 8.7 Hz, 1H), 2.36 (s, 3H), 2.30 (s, 3H), 2.09 (s, 3H); 
13

C NMR (75 

MHz, CDCl3) δ 161.3, 157.8, 157.2, 136.8, 133.7, 127.4, 124.1, 121.5, 119.1, 114.3, 21.8, 21.2, 

11.1. HRMS (ESI) calcd for C13H13N2OS [M+H]
+
: 245.0743; found 245.0745. 



S16 

 

 

3-Ethyl-2-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5s). Obtained as a light 

yellow solid (220 mg, 90%); mp 130-132 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.21 (d, J = 7.8 Hz, 

1H), 7.30 (d, J = 7.8 Hz, 1H), 7.18-7.06 (m, 2H), 2.40 (q, J = 7.4 Hz, 2H), 2.14 (s, 3H), 0.96 (t, J 

= 7.4 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 160.5, 157.1, 156.8, 135.5, 126.0, 125.9, 123.7, 

121.0, 119.8, 119.0, 20.8, 18.7, 12.3. HRMS (ESI) calcd for C13H13N2OS [M+H]
+
: 245.0743; 

found 245.0746. 

 

 

7,8-Dimethyl-2,3-dihydrobenzo[4,5]thiazolo[3,2-a]cyclopenta [d]pyrimidin-11(1H)-one (5t). 

Obtained as a yellow solid (238 mg, 88%); mp 167-169 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.68 

(s, 1H), 7.20 (s, 1H), 2.87-2.79 (m, 4H), 2.25 (s, 3H), 2.21 (s, 3H), 2.15-2.01 (m, 2H); 
13

C NMR 

(75 MHz, CDCl3) δ 167.4, 161.4, 159.1, 135.7, 135.5, 134.0, 121.5, 121.0, 120.1, 118.6, 34.5, 

27.0, 21.4, 20.0, 19.7. HRMS (ESI) calcd for C15H15N2OS [M+H]
+
: 271.0900; found 271.0898. 

 

 

8-Methoxy-3,4-dihydro-1H-benzo[4,5]thiazolo[2,3-b]quinazo lin-12(2H)-one (5u). Obtained 

as a yellow solid (249 mg, 87%); mp 181-183 °C; 
1
H NMR (300 MHz, CDCl3) δ 8.81 (d, J = 9.0 

Hz, 1H), 7.00 (s, 1H), 6.89 (d, J = 9.3 Hz, 1H), 3.78 (s, 3H), 2.65-2.52 (m, 4H), 1.81-1.70 (m, 

4H); 
13

C NMR (75 MHz, CDCl3) δ 160.9, 158.8, 158.0, 157.2, 129.7, 125.4, 120.0, 115.9, 113.0, 

106.0, 55.6, 31.6, 22.1, 22.1, 21.8. HRMS (ESI) calcd for C15H15N2O2S [M+H]
+
: 287.0849; 

found 287.0851. 
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3-Methoxy-8,9,10,11-tetrahydrobenzo[4,5]thiazolo[3,2-a]cyclohepta[d]pyrimidin-12(7H)-

one (5v). Obtained as a light yellow solid (265 mg, 88%); mp 174-176 °C; 
1
H NMR (300 MHz, 

CDCl3) δ 8.93 (d, J = 9.3 Hz, 1H), 7.06 (s, 1H), 6.96 (d, J = 9.0 Hz, 1H), 3.83 (s, 3H), 2.87-2.80 

(m, 4H), 1.89-1.79 (m, 2H), 1.71-1.55 (m, 4H); 
13

C NMR (75 MHz, CDCl3) δ 164.9, 161.1, 

158.2, 157.2, 130.1, 125.8, 120.7, 120.5, 113.2, 106.0, 55.6, 38.2, 32.3, 26.5, 25.4, 24.0. HRMS 

(ESI) calcd for C16H17N2O2S [M+H]
+
: 301.1005; found 301.1008. 

 

 

3-Methyl-9,10,11,12-tetrahydro-7H-benzo[4,5]thiazolo[3,2-a]cycloocta[d]pyrimidin-13(8H)-

one (5w). Obtained as a light yellow solid (251 mg, 84%); mp 172-174 °C; 
1
H NMR (300 MHz, 

CDCl3) δ 8.90 (d, J = 8.7 Hz, 1H), 7.40 (s, 1H), 7.25 (d, J = 8.7 Hz, 1H), 2.83-2.74 (m, 4H), 2.43 

(s, 3H), 1.83-1.69 (m, 4H), 1.50-1.39 (m, 4H); 
13

C NMR (75MHz, CDCl3) δ 162.4, 161.0, 158.1, 

137.0, 134.1, 127.6, 124.3, 121.7, 119.4, 118.5, 34.4, 29.6, 29.2, 26.4, 26.1, 23.9, 21.3. HRMS 

(ESI) calcd for C17H19N2OS [M+H]
+
: 299.1213; found 299.1216. 

 

 

2-(sec-Butoxymethyl)-8-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5x). Obtained 

as a yellow semisolid (197 mg, 65%); 
1
H NMR (300 MHz, CDCl3) δ 7.66 (s, 1H), 7.47-7.38 (m, 

2H), 7.20 (d, J = 8.4 Hz, 1H), 5.00-4.85 (m, 1H), 3.77 (s, 2H), 2.44 (s, 3H), 1.68-1.51 (m, 2H), 

1.24 (d, J = 6.3 Hz, 3H), 0.90 (t, J = 7.5 Hz, 3H); 
13

C NMR (75 MHz, CDCl3) δ 170.5, 146.0, 

140.6, 134.8, 130.2, 130.1, 127.0, 124.3, 112.2, 109.7, 73.0, 35.4, 28.7, 21.3, 19.4, 9.6. HRMS 

(ESI) calcd for C16H19N2O2S [M+H]
+
: 303.1162; found 303.1165. 
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2-((Isopentyloxy)methyl)-8-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5y). 

Obtained as a yellow semisolid (220 mg, 69%); 
1
H NMR (300 MHz, CDCl3) δ 7.63 (s, 1H), 7.43 

(s, 1H), 7.38 (d, J = 8.1 Hz, 1H), 7.18 (d, J = 8.1 Hz, 1H), 4.17 (t, J = 6.9 Hz, 2H), 3.77 (s, 2H), 

2.42 (s, 3H), 1.76-1.60 (m, 1H), 1.54 (q, J = 6.8 Hz, 2H), 0.90 (d, J = 6.6 Hz, 6H); 
13

C NMR (75 

MHz, CDCl3) δ 170.9, 146.9, 140.4, 134.7, 130.1, 130.1, 127.0, 124.2, 112.1, 109.7, 63.7, 37.2, 

35.1, 25.0, 22.4, 21.2. HRMS (ESI) calcd for C17H21N2O2S [M+H]
+
: 317.1318; found 317.1319. 
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