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General information

The following chemicals were obtained from Alfa-Aesar, Sigma-Aldrich, and TCI and used as
received: CBrCls, KO'Bu, MeCN, In(OTf)s, toluene, methyl acetoacetate and their derivatives, 2-
aminobenzothiazole and their derivatives. Thin-layer chromatography (TLC) was performed
using TLC silica gel 60 Fjs4 glass plates. Silica gel 60 (230400 mesh) was used for column
chromatography. The *H NMR and **C NMR of samples in CDCl; were measured using a
Bruker Avance 300 (AV300) spectrometer with tetramethylsilane as an internal standard. For *H
NMR spectra, chemical shifts were reported in ppm (8), multiplicity (s = singlet, d = doublet, t =
triplet, g = 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 pL, 1.0 mmol), in 3 mL of CBrCls/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 x 30 mL)
and the organic phase was dried with anhydrous Na,SO,. 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 pL, 1.5 mmol) and indium(III) trifluoromethanesulfonate (56 mg,
S2



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 x 5). The combined organic layers were washed with
brine and dried with anhydrous Na,SO,. 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% vyield.
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Methyl 2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3a). Obtained as a yellow
semi-solid (206 mg, 84%); *H NMR (300 MHz, CDCl3) ¢ 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, = 7.5 Hz, 1H), 3.97 (s, 3H), 2.63 (s, 3H); **C
NMR (75 MHz, CDCl3) 6 161.1, 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 C1,H11N20,S [M+H]": 247.0536; found 247.0533.
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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; *H NMR (300 MHz, CDCls) 6 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); *C NMR (75
MHz, CDCl;) ¢ 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 C13H13N,0,S [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%); 'H NMR (75 MHz, CDCls) 6 8.70 (s, 1H), 7.38 (s, 1H), 3.97
(s, 3H), 2.62 (s, 3H), 2.39 (s, 3H), 2.33 (s, 3H); **C NMR (300 MHz, CDCls) 6 161.2, 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 C14H15N,0,S [M+H]": 275.0849; found 275.0850.
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Methyl 2-methyl-7-methoxybenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3d). Obtained as
a yellow-orange semi-solid (234 mg, 85%); *H NMR (300 MHz, CDCls) 6 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); *C NMR (75
MHz, CDCI3) ¢ 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 C13H13N,03S [M+H]": 277.0641; found 277.0638.
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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; *H NMR (300 MHz, CDCl3) ¢ 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); *C NMR (75
MHz, CDCl3) ¢ 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 CisHi6FN20,S [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; *H NMR (300 MHz, CDCl3) § 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); *C NMR (75 MHz,
CDCl3) 6 161.0, 154.4, 151.4, 132.6, 131.2, 130.3, 126.6, 123.1, 120.7, 118.6, 51.7, 16.9. HRMS
(ESI) caled for C1oH10CIN,O,S [M+H]": 281.0146; found 281.0149.
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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; *H NMR (300 MHz, CDCls) 6 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); *C NMR (75 MHz,
CDCI3) 6 161.1, 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 C1oH10BrN202S [M+H]': 324.9641; found 324.9643.

N
%
s/<N ) N//
\/O O A
(e

Ethyl 3-(diethylcarbamoyl)-2-methyl-benzo[d]imidazo[2,1-b] thiazole-7-carboxylate (3h).
Obtained as a yellow semi-solid (281 mg, 78 %); *H NMR (300 MHz, CDCls) ¢ 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 (g, J = 7.2 Hz, 3H), 1.22 (broad, 6H); *C NMR (75 MHz, CDCls) 6 165.3, 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)
caled for C1gH22N303S [M+H]": 360.1377; found 360.1375.
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Isopropyl 2-methylbenzo[d]imidazo[2,1-b]Joxazole-3-carboxy late (3j). Obtained as a pale
yellow semi-solid (218 mg, 84%); 'H NMR (300 MHz, CDCls) § 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);
3C NMR (75 MHz, CDCls) ¢ 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 C14H15N,03 [M+H]": 259.1077; found 259.1079.
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Methyl 6-methylimidazo[2,1-b]thiazole-5-carboxylate (3k). Obtained as a white solid (181
mg, 92%); mp 97-99 °C; *H NMR (300 MHz, CDCl3) § 8.02 (d, J = 4.5 Hz, 1H), 6.88 (d, J = 4.5

Hz, 1H), 3.90 (s, 3H), 2.59 (s, 3H); **C NMR (75 MHz, CDCls) § 160.8, 153.2, 152.3, 121.1,
115.2, 112.6, 51.3, 15.9. HRMS (ESI) calcd for CsHgN,0,S [M+H]*: 197.0379; found 197.0379.
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Pentyl 2,7-dimethyl-benzo[d]imidazo[2,1-b]thiazole-3-carboxy late (31). Obtained as a yellow
solid (262 mg, 83%); mp 59-62 °C; *H NMR (300 MHz, CDCl3) ¢ 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); *C NMR (75 MHz, CDCl3) J 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 C17H21N20,S [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%); *H NMR (300 MHz, CDCl3) 6 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); *C NMR (75 MHz, CDCl3) ¢ 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 C14H1sN20,S [M+H]"™: 275.0849;
found 275.0849.
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tert-Butyl 2-methylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3n). Obtained as a yellow
oil (259 mg, 90%); *H NMR (300 MHz, CDCl3) 6 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); **C NMR (75
MHz, CDCI3) ¢ 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 C15H17N20,S [M+H]": 289.1005; found 289.1007.
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2-Methoxyethyl 2,7-dimethylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (30). Obtained as
a yellow-orange solid (268 mg, 88%); mp 110-112 °C; *H NMR (300 MHz, CDCl;) ¢ 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); *C NMR (75 MHz, CDCl3) ¢ 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 C15H17N,03S [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%); *H NMR (300 MHz, CDCls) 6 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); **C NMR (75
MHz, CDCl3) 6 162.1, 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 C15H13N30S [M+H]": 288.1165; found 288.1168.
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(2-Methylbenzo[d]imidazo[2,1-b]thiazol-3-yl)(piperidin-1-yl)methanone (3q). Obtained as a
yellow-orange oil (263 mg, 88%): *H NMR (300 MHz, CDCl3) § 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); **C NMR (75 MHz, CDCls) ¢ 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 C;6H1sN30S
[M+H]": 300.1165; found 300.1167.
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Ethyl 2-propylbenzo[d]imidazo[2,1-b]thiazole-3-carboxylate (3r). Obtained as a yellow solid
(238 mg, 83%); mp 58-61 °C; *H NMR (300 MHz, CDCl3) 6 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 =75 Hz, 2H), 1.83-1.69 (m, 2H), 1.43 (t, J = 7.2 Hz, 3H), 1.00 (t, J = 7.5 Hz, 3H); **C NMR
(75 MHz, CDCl3) ¢ 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 C15H17N20,S [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%); *H NMR (300 MHz, CDCls) 6 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); *C NMR (75 MHz, CDCls) ¢ 161.0, 158.3,
1515, 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 C16H19N20,S [M+H]": 303.1161; found 303.1164.
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Methyl 2-isopropylbenzo[d]imidazo[2,1-b]thiazole-3-carbox ylate (3t). Obtained as a yellow
semi-solid (190 mg, 69%); *H NMR (300 MHz, CDCls) 6 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); **C NMR (75 MHz, CDCl3) ¢ 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 Cy4HisN,0,S [M+H]™:
275.0849; found 275.0852.
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N-(benzo[d]thiazol-2-yl)acetamide (4)® *H NMR (300 MHz, CDCls) 6 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); *C NMR (75 MHz, CDCls) 6 169.0, 160.2, 147.5, 131.8, 126.3, 124.0, 121.6,
120.2, 23.4. HRMS (ESI) calcd for CoHgN,OS [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)™ Obtained as a light yellow solid
(206 mg, 95%); mp 202-204 °C; *H NMR (300 MHz, CDCls) & 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): 3C NMR (75 MHz, CDCl5) &
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
C11HN,0S [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; *H NMR (300 MHz, CDCl3) 6 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); *C NMR (75 MHz,
CDCl3) 6 162.5, 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 C1,H1:N,0S [M+H]": 231.0586; found 231.0587.

2,7,8-Trimethyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5¢). Obtained as a light yellow
solid (237 mg, 97%); mp 178-180 °C; *H NMR (300 MHz, CDCl3) & 8.55 (s, 1H), 7.15 (s, 1H),
6.05 (s, 1H), 2.24 (s, 3H), 2.20 (s, 3H), 2.17 (s, 3H); *C NMR (75 MHz, CDCl3) ¢ 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
C13H13N,0S [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; *H NMR (300 MHz, CDCl5) ¢ 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); *C NMR (75
MHz, CDCl;) 6 162.4, 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 C1,H11N,0,S [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; *H NMR (300 MHz, CDCl5) § 9.02-8.95 (m, 1H), 7.33 (d,
J=7.8Hz, 1H), 7.16 (t, J = 8.9 Hz, 1H), 6.20 (s, 1H), 2.34 (s, 3H); *C NMR (75 MHz, CDCl5)
0162.8,162.3, 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 C1;HgFN,OS [M+H]": 235.0336; found 235.0336.
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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; *H NMR (300 MHz, CDCls) 6 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); **C NMR (75 MHz, CDCl3) &
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
C11HgCIN,0S [M+H]": 251.0040; found 251.0042.

S11



SYN
Dy
o)
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; *H NMR (300 MHz, CDCls) 6 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); **C NMR (75 MHz, CDCls) ¢
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

C11HgBrN,OS [M+H]+: 294.9535; found 294.9532.
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Ethyl 2-methyl-4-ox0-4H-benzo[4,5]thiazolo[3,2-a]pyrimidine-8-carboxylate (5h). Obtained
as a white solid (246 mg, 85%); mp 196-198 °C; *H NMR (300 MHz, CDCl3) 6 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); *C NMR (75 MHz, CDCl;) 6 165.0, 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 C14H13N,03S
[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; *H NMR (300 MHz, CDCls) § 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); *C NMR (75 MHz,
CDCl3) ¢ 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)
caled for C1o,HgF3N,OS [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; *H NMR (300 MHz, CDCl3) § 9.18 (d, J = 8.7 Hz,
1H), 8.04 (s, 1H), 7.83 (d, J = 8.7 Hz, 1H), 6.79 (s, 1H); **C NMR (75 MHz, CDCls) ¢ 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 C1,HsFsN,OS [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; *H NMR (300 MHz, CDCls) ¢ 8.37 (d, J = 6.9 Hz, 1H), 7.50-
7.36 (m, 3H), 2.40 (s, 3H), 2.14 (s, 3H); *C NMR 75 MHz, CDCl3) J 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 C1,H1:N,0, [M+H]™:
215.0815; found 215.0818.

8-Methyl-2-propyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (51). Obtained as a light
yellow solid (226 mg, 88%); mp 95-97 °C; *H NMR (300 MHz, CDCls) § 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); *C NMR (75 MHz, CDCls) 6 165.9, 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
C14H15N,0S [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; *H NMR (300 MHz, CDCl3) & 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); **C NMR (75 MHz, CDCls) ¢ 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 C14H14CIN,OS [M+H]": 293.0510; found 293.0513.

2-1sopropyl-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; *H NMR (300 MHz, CDCls) ¢ 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); **C
NMR (75 MHz, CDCl3) ¢ 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 Cy5H;7N,0S [M+H]": 273.1056; found 273.1018.

2-(tert-Butyl)-8-methoxy-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (50). Obtained as a
yellow solid (202 mg, 70%); mp 196-198 °C; *H NMR (300 MHz, CDCl3) ¢ 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); *C NMR (75
MHz, CDCI3) ¢ 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 C15H17N,0,S [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; *H NMR (300 MHz, CDCl;)  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); *C NMR (75 MHz,
CDCl3) ¢ 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
C12HgF3N20S [M+H]": 285.0305; found 285.0305.
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Ethyl 2-(8-methyl-4-0x0-4H-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; *H NMR (300 MHz, CDCls) ¢ 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),; **C NMR (75 MHz, CDCls) ¢ 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 C15H15N»03S [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; *H NMR (300 MHz, CDCls) 6 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); *C NMR (75
MHz, CDCls) ¢ 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 C13H13N,0S [M+H]™: 245.0743; found 245.0745.
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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; *H NMR (300 MHz, CDCl;) 6 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); B3C NMR (75 MHz, CDCls) ¢ 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 C13H13N,OS [M+H]": 245.0743;
found 245.0746.
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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; *H NMR (300 MHz, CDCls) & 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); *C NMR
(75 MHz, CDCl;) 0 167.4, 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 Cy5H15N,0S [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; *H NMR (300 MHz, CDCls) 6 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); 3C NMR (75 MHz, CDCls) 6 160.9, 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 CysH1sN,0,S [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; *H NMR (300 MHz,
CDCl3) 6 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); *C NMR (75 MHz, CDCl3) & 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) caled for C16H17N20,S [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; *H NMR (300 MHz,
CDCl3) 0 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); *C NMR (75MHz, CDCl3) J 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 C17H19N,0S [M+H]': 299.1213; found 299.1216.

Naseany

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%); *H NMR (300 MHz, CDCl3) & 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); *C NMR (75 MHz, CDCls) § 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) caled for C16H19N20,S [M+H]": 303.1162; found 303.1165.
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2-((1sopentyloxy)methyl)-8-methyl-4H-benzo[4,5]thiazolo[3,2-a]pyrimidin-4-one (5y).
Obtained as a yellow semisolid (220 mg, 69%); *H NMR (300 MHz, CDCls) J 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 (g, J = 6.8 Hz, 2H), 0.90 (d, J = 6.6 Hz, 6H); *C NMR (75
MHz, CDCl3) 6 170.9, 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 C17H21N,0,S [M+H]": 317.1318; found 317.1319.
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[a] Rothweiler, U.; Stensen, W.; Brandsdal, B. O.; Isaksson, J.; Leeson, F. A.; Engh, R. A.; Svendsen, J.
S. M. J. Med. Chem. 2016, 59, 9814-9824.
[b] Landreau, C.; Deniaud, D.; Evian, M.; Reliquet, A.; Meslin, J. C. J. Chem.Soc., Perkin Trans. | 2002,

741-745.

S18



NMR Spectra

1H normal range AC300

- < NOOhomMe = <
O rer-v O~ ™ ™
o VVOVeaomMmm (-2 o
@ @ ol ol ol ol ol ™

| JURL A
B G 8 @
o ol b L ™ ™
I ] ] ] 1 ] ] 1 ] 1 1
9 8 7 6 5 a 3 2 1 ppm
3C Standard AC300
L 2 o
cah AASSSRS o ©
|\ N\l &
N
S )
N
O
\
O
3a
1 1 1 1 1 1 1 1 1 1 I
200 180 160 140 120 100 80 60 40 20 ppm

S19



VARRNY ] \
M
E;"fﬁ' f
N O
4 “,
3b
I )

X %Tg

13C Standard AC300

—_—161.11




normal

range AC300

S96°

BLE®

L69°

919’

JA

/0t

il

00%
\E0E

,

10°€

<50°)

ppm

10

13C Standard AC300

8

18

S21



1H normal range AC300

o r - R w [
— o o m o o
w r =R % o v
o ~ oW ™ ™~
V \V =

{

N
s—(//
N
N J N
3d

100

1.00%
g

104/

10 9 8 7 6 5 1 3 2 1 ppm

13C Standard AC300

NYARRYRA I
N
s )
N
@)
\
\O o)
3d
I I 1 I I 1 1 1 I I

S22



range AC300

i normal

E
o
699" T— gﬂ 306
- N
$09 2 0%
e
- <
L 66
g€
vs
58
L6
- W0 @Q.
T
09
L6
YN 01
4 501 X
S <0 o
- v
L o o L0
] 0z
L
o
17
- m
- WwirFoe L]
= =]
h
F v
[ &)

r
13

e

L0 "2

S23

’d
3e

N
]
0

5




range AC3200

1H normal

619 2—

196 °¢t

]
vV &

029°'L—"

[68°8

Mum.mHV

Cl

3f

L

J - SU—— L..-.-A__...J\_ . ) B

=<10¢

/

~Ted)
Q
-

o
o
-

ppm

13C Standard AC300

B89 T—

P9 16—

s "8TT
10z
a
97T —
"0ET

.ﬁmﬂww
*Tel

TTST—
"PST—

0" T9T—

N
4
@)
@)

3f

@
N

Cl

S24



1H normal range AC300

oo - © © v <
~w ® T ™~ e o~
@ @ ~ W, [+2) <o
W ™ gl S o~

Br O

10 9 8 7 6 5 B 3 2 1 ppm

iig Sagsss r ¢
RIEE\Y7%
N
N
©)
®
Br ©
39
15 T T L] T gl 2 ) T L5 T T
200 180 160 140 120 100 80 60 40 20 ppm



1H normal range AC300

86° €T

122" 1 1

6SE* T\ igef IT'0b

£€8E° T Lt i

100" T L. 1620 —
— N

ovs-o— ‘e
> s 1
=07

e’y
R 1
68E "V
€1r'y

r’

) -
1
5

&

I

ti:%;::
(&)

T

7
SBEE

Do ewn

NV

z
N
3h

|

g

S
CE]
T
=
2:
|

1
9
d AC300
[
o
[y
w

\/O
T
10
Standa

~
L

f
13

L—

S26

\N—

—

74

N
S
o)

3h

S

O




range AC300

1H normal

|94 2

er’

NIRRT TN

N
4
@)
o}

7
N
3)

o

8

=201

00’1

ppm

13C Standard AC300

I'9T—

1'22—

0v°89
S6°TTT
wp.mﬂﬂ“u"
90

8Z"
A

e

17 Ll

7 C
vzt

1S°0ST

29" 06T >
SP SST—
£0°09T—

7
N

N
/
0

O

3j

S27



range AC300

1H normal

988 °¢

L
0
0

N

A

00¢

{00¢

=00}

0oL

Standard AC300

120
13C

€€° 1S

85" ZTT ~—
Zz STt —
€1°12T—

S28



range AC300

normal

- o
naNo

O et OO N
N O~ ™M

o
¢

FPTLLT TN NND

X

bE

- OWomMWOLD™MDO N
TN - N

™

Ps

- O
@ -~

O -

MM OTOLr

R Rkl ke il e ks e R e I e )

o8t
ote-
Loe”

DO

<

L=

o

-

‘8
'8

~002

160

Standard AC300

13C

68°ET
t0'LT J/.//.
90°TZ ~
9z zT—"
0z

144

62"
op"*
sy

1z
oL*

007

s &}
Ll

o m

057

3l

I
ppm

S29



1H normal range AC300

— N
o~ =
o - <
o~ el

(e {, & - PAS A
s [EER 8 2 B
T I T T I T T T T T
10 9 8 7 6 5 3 3 2 1 ppm
13C Standard AC300
g 0a < &
| \/ N
N
S )
N
O,
@) >
3m
I I 1 1 1 I 1 I 1 T
200 180 160 140 120 100 80 60 40 20 ppm

S30



1H normal range AC300

2.609
—1.652

—

e
=

/

3.00=

10

©-100=

-

-

N\7%

81.89

—1217.12

200 180 160 140 120 100
s31



ALSUv

ge

ramn

i normai

6TV 2 —
GEY ' Z—
EEL €
...]...“../
o>
8GL'E
S8 Y
T,,;,..\W
91S" ¥

BLT L

ETV L

BYL"8

144 *
Ll

H0E

/O]
Q
©

13

®
Q
o~

=102

ppm

13C Standard AC300

06"

sr

1

S32



ange AC300

-

1H normal

€0z"

ppm

3

—
\N—

=12

o

AN

[l el sl ol ol

e

z
3p

s—¢

Standard AC300

10

~
C

13

gt
[H'A

BE'V

L9 6 ~—

68

Zp—

S33

SRS WUNUID S W

—
\N—

T

4
3p

S




range AC300

1H normal

567

sog”
S¥e’®
gLe’
L6E"
€29°
069°
£’
o6L”

2°92
62177
‘ .NS\
ST P91

5L BV T —

7

j3e

39

Ll ol el e

N
_(

O

S

13C Standard AC300

£ 0ba

YLy —

ril

0L 81T
,.m.o:./

\N.\

R G

S34

j3e

%
3q

_(

S




AC300

e

ang

1H normal

69¢t

86t °
yyy o

cee

€09°
629°
988 °

rie’

ppm

- -H-HO O

O et o ot ot

NN

ro\
o~

- o oo

H

Q(o

[

V SR\ N T TV

-~~~ rr~rre

19" 181

10

Standard AC300

123 ©
130 O

29709 —

€9°09T —

S35




range AC300

1H normal

S96°

AL

9IT”’
ey’
Tve”

169°

.

089

MNANANNTtt ittt ittt OO0 O

N S

\WV
@)

r-

- <

Standard AC300

13C

9L €T—
6" 07~
Sb zz—
€862~
€S TE—
0€° TS—
€0°LTT

PG LTT

PE " EZT~_
L0°LZT 0
89°621—
68 SH\
¥EVET

60 TST—
62°8ST~0
$6°09T—

S36



range AC300

1H normal

0TE "1

3

8IL”

Gv6°

Ja,

o

PAY
i~1
iyl

13C Standard AC300

P AR A A —

LY 1S

%
Zb LTI\,
15N
‘921,
...uﬁ“
"EET

‘1ST

x“

911

90 " 19T 0

g9 s

S37



1H normal range AC300

H
S N
T
N 0O
4a
—— uj“ il A

13 12 1" 10 9 8 7 6 5 4 3 2 1 ppm
13C Standard AC300
5 0 A -
® o ~ -
.9 -+
H
S__N
r
N O
4a
1 1 | 1 I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

S38



300

l1H normal range A

E
a
a
= (=]
o™
YOE 2 — - <00%
o
-
uy
2690 T—
ZLT6TT
© _ 88 121\
—— oL Y8 E7T
29921
- w..r.,.::.\
Z8°GET
— /70T 36
— — =10t
=z '®) @ 281091
\ o PI'T9T=
4 S 19°z91
(98] — o 201 U
Te) S =
S o
1N
mn
(=] e
- [=
m
+
v
(&
™

ppm

S39

S~

ba




1H normal range AC300

N ™ o~ o o~ o

o - n O re ) w O

o - ™ - -t ™ M

w00 ol el o o
|

\% \

oi|ed

u o -
O WO ®© u =
...... (R
r- Y - . .
™ ™~ ™ -
. 1 - o ey

—
—~—1

. — . .
200 180 160 140 120 100 80 60 40 20 ppm



1H normal range AC300

-

7. 146

S \FTNJ/
N
(0]

5¢

2.165

%

1IU Sli ili 'al" é 5 2 1 ppm
g B f 5ae
13C Standard AC300
owo OWwr~ e~ <
ANe  @ermnae 0 e
g #8888 g aa
N NN \V
SHT?N
4o
O
5¢c
I 1 I I I J I
40 20 ppm




1H normal range AC300

3

10 9 8 7 6 5 B 3 2

1 0 ppm
,||\_ P S A / N
E o e 3 B
13C Standard AC300
L o 9
N
N
/O
O
5d
T T T T T T T T T I 1
200 180 160 140 120 100 80 60 40 20 ppm



H normal range AC300

no e o oOToNN .
© @® -~ ) THOON o e
oo M N o
<-': CE OC C: r: r-. r-. r-. r-. g (
N
S\,//
4
F
O
5e
(I |

10

1.00 "~ ©
00
00
00 -
3.00~

13C Standard AC300

5e

543



1H normal range AC300

< o o o
- = o0 m - r
o O O TT o~ ™
~r-r- w0 o~

VoW

Cl

23.66

T
200 180 160 140 150 100 80 60 40 20



1H normal range AC300

Br

2.363

d

C Standard AC300

Br

23.66

T T T
200 180 160 140

120

100

S45



1H normal range AC300

- ¢ 0 - -

ol L

I
10 9 8 7 6 5 - 3 2 1 0 ppm
Ads B R
—‘| 212 |.C_’ o - -

13C Standard AC300

- O WY (]

o - <o ™~ r- LT
. - N wy O o~

v M = X I = . . .

O YW o N C o — ™M

o — O o -

5h

200 180 160 140 120 100 8 60 40 20  ppm
546



1H normal

2.342

T Ll | T T
10 8 7 6 ppm
] V ) \
4 B [
13C Standard AC300
83 H9RICINERR
N
:3~\\Izs; ,
N
F5C
(0]
5i
e ‘ l.. L—u—_ e
I I I I I 1 I
200 180 160 140 120 100 60 ppm



1H normal range AC300
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1H normal range AC300
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1H normal range AC300
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1H normal range AC300
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1H normal range AC300
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1H normal range AC300

8.680
g

St




1H normal range AC300

ppm

. o
1
Eve
— e0'r
o
96°SS
~20F
v
J {00
J“” g —
=
66°S0T —
Ew 96 TTT ~_

P6°STT —

L8 "9

9 82° 02T —
BE p— /00'L R A
t06 _.“W./\\ h Er~ ot Zv°SZT —

L66 "9

pd e 1 69°62T —

S
5u

L6L'B J p— 02°LST
-y —ot PP
5 1L°BCT .
B
o (87091
.l-Ol <
@] b
~ :.u
£ o
c
o

S
1530 oC

Tl

ppm

S59

120

140

5u




1H normal range AC300
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1H normal range AC300
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1H normal range AC300
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