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Materials & Methods 

 

Chemical synthesis 

A2  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)-2-phenylacetamide: 

A round bottom flask was charged with 0.28 g of 8, 0.13 g of benzoic acid and 10 mL 

DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.38 g of A2 was obtained in the yield of 96%. 

HPLC Rt = 13.3 min, purity: 99%; 1H NMR(300 MHz, CDCl3) δ 9.18 (d, J = 1.8 Hz, 

1H), 8.69 – 8.68 (m, 1H), 8.32 (d, J = 8.0 Hz, 1H), 7.99 (s, 1H), 7.51 (s, 1H), 7.42 – 

7.38 (m, 2H), 7.36 – 7.27 (m, 5H), 7.25 – 7.16 (m, 2H), 3.64 (s, 2H), 2.12 (s, 3H) ppm; 
13C NMR(75 MHz, CDCl3) δ 169.2, 164.0, 165.3, 164.6, 160.6, 151.9, 151.3, 148.5, 

136.9, 134.9, 134.5, 131.8, 131.2, 127.5, 126.4, 123.8, 117.0, 113.6, 111.6, 44.6, 15.9 

ppm; HRMS (ESI) calcd for [C24H20N4O2+H]+ 397.1586, found 397.1465. 

A3  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)-2-phenylacetamide: 

A round bottom flask was charged with 0.28 g of 8, 0.13 g of 4-methylbenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.33 g of A3 was obtained in the yield of 85%. 

HPLC Rt = 11.8 min, purity: 99%; 1H NMR(300 MHz, CDCl3) δ 9.20 (s, 1H), 8.70 (d, 

J = 3.4 Hz, 1H), 8.68 – 8.58 (m, 1H), 8.37 – 8.34 (m, 1H), 7.98 (d, J = 8.1 Hz 1H), 

7.73 – 7.67 (m, 3H), 7.45 – 7.40 (m, 3H), 7.39 – 7.18 (m, 3H), 2.36 (s, 3H), 2.17 (s, 

3H) ppm; 13C NMR(75 MHz, CDCl3) δ 165.6, 165.4, 164.6, 160.6, 151.8, 151.4, 

148.4, 142.3, 137.2, 135.0, 132.0, 131.8, 130.0, 129.4, 129.0, 127.0, 126.4, 123.9, 
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117.4, 114.0, 111.6, 21.5, 16.0 ppm; HRMS (ESI) calcd for [C24H20N4O2+H]+ 

397.1586, found 397.1665. 

A4  

3-methyl-N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)benzamide: 

A round bottom flask was charged with 0.28 g of 8, 0.13 g of 3-methylbenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.35 g of A4 was obtained in the yield of 90%. 

HPLC Rt = 12.0 min, purity: 99%; 1H NMR(300 MHz, CDCl3) δ 9.12 (d, J = 1.2 Hz 

1H), 8.61 (d, J = 3.5 Hz, 1H), 8.50 (d, J = 5.2 Hz, 1H), 8.27 (d, J = 8.0 Hz, 1H), 7.98 

(d, J = 8.1 Hz 1H), 7.73 – 7.67 (m, 1H), 7.45 – 7.40 (m, 1H), 8.21 (s, 1H), 7.60 – 7.50 

(s, 3H), 7.37 – 7.30 (m, 3H), 7.20 – 7.14 (m, 3H), 2.26 (s, 3H), 2.09 (s, 3H) ppm; 13C 

NMR(75 MHz, CDCl3) δ 166.2, 165.3, 164.5, 160.6, 151.7, 151.4, 148.4, 138.4, 

137.4, 135.0, 134.8, 132.4, 131.8, 131.3, 128.4, 127.9, 126.3, 124.2, 123.8, 117.6, 

114.1, 111.6, 21.2, 15.9 ppm; HRMS (ESI) calcd for [C24H20N4O2+H]+ 397.1586, 

found 397.1664. 

A5  

4-methoxy-N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)benzamid

e: A round bottom flask was charged with 0.28 g of 8, 0.17 g of 4-methoxybenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.37 g of A5 was obtained in the yield of 90%. 

HPLC Rt = 14.2 min, purity: 99%; 1H NMR(300 MHz, CDCl3) δ 9.12 (d, J = 1.2 Hz 

1H), 8.61 (d, J = 3.5 Hz, 1H), 8.50 (d, J = 5.2 Hz, 1H), 8.27 (d, J = 8.0 Hz, 1H), 7.98 

(d, J = 8.1 Hz 1H), 7.73 – 7.67 (m, 1H), 7.45 – 7.40 (m, 1H), 8.21 (s, 1H), 7.60 – 7.50 

(s, 3H), 7.37 – 7.30 (m, 3H), 7.20 – 7.14 (m, 3H), 2.26 (s, 3H), 2.09 (s, 3H) ppm; 13C 
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NMR(75 MHz, CDCl3) δ 165.4, 164.7, 162.4, 160.6, 151.9, 151.4, 148.5, 137.3, 

134.9, 131.8, 129.0, 127.0, 126.3, 123.8, 117.5, 114.0, 113.8, 111.6, 55.4, 16.0 ppm; 

HRMS (ESI) calcd for [C24H20N4O3+H]+ 413.1535, found 413.1614. 

A6  

4-chloro-N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)benzamide: 

A round bottom flask was charged with 0.28 g of 8, 0.17 g of 4-chlorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.36 g of A6 was obtained in the yield of 87%. 

HPLC Rt = 13.7 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.18 (s, 1H), 8.68 

(d, J = 3.5 Hz, 1H), 8.57– 8.54 (m, 2H), 8.32 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.5 Hz, 

2H), 7.65 (s, 1H), 7.44 – 7.31 (m, 5H), 7.22 (d, J = 8.0 Hz, 1H), 2.16 (s, 3H) ppm; 13C 

NMR (75 MHz, CDCl3) δ 165.3, 164.9, 160.6, 151.9, 151.4, 148.5, 137.9, 137.0, 

134.9, 133.2, 131.7, 131.4, 128.8, 128.6, 126.8, 123.8, 117.6, 114.2, 111.7, 16.0 ppm; 

HRMS (ESI) calcd for [C23H17N4O2Cl+H]+ 417.1040, found 417.1119. 

A7  

3-chloro-N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)benzamide: 

A round bottom flask was charged with 0.28 g of 8, 0.17 g of 3-chlorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.38 g of A7 was obtained in the yield of 91%. 

HPLC Rt = 12.5 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.17 (s, 1H), 8.80 (s, 

1H), 8.66 (d, J = 4.5 Hz, 1H), 8.55 (d, J = 5.1 Hz, 1H), 8.32 (d, J = 7.9 Hz, 2H), 7.78 

(s, 1H), 7.67 (d, J = 7.9 Hz, 2H), 7.44 – 7.31 (m, 4H), 7.28 – 7.30 (m, 1H), 7.20 (d, J 

= 8.2 Hz, 1H), 2.14 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 165.3, 164.7, 164.4, 

160.6, 152.0, 151.4, 148.6, 136.8, 136.7, 134.9, 134.8, 131.8, 131.4, 130.0, 127.4, 
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126.9, 125.2, 123.8, 117.6, 114.2, 111.7, 16.0 ppm; HRMS (ESI) calcd for 

[C23H17N4O2Cl+H]+ 417.1040, found 417.1119. 

A8  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)-4-nitrobenzamide: A 

round bottom flask was charged with 0.28 g of 8, 0.18 g of 4-nitrobenzoic acid and 10 

mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 50:1(v:v) as eluent. 0.32 g of A8 was obtained in the yield of 75%. 

HPLC Rt = 9.8 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.22 (d, J = 1.7 Hz, 

1H), 8.72 (dd, J = 4.8 Hz, J = 1.5 Hz, 1H), 8.33 (dt, J = 8.0 Hz, J = 1.7 Hz, 1H), 8.30 

(d, J = 8.6 Hz, 2H), 8.14 (s, 1H), 8.01 (d, J = 8.7 Hz, 2H), 7.67 (s, 1H), 7.49 (d, J = 5.2 

Hz, 1H), 7.46 – 7.39 (m, 2H), 7.30 (d, J = 8.3 Hz, 1H), 2.21 (s, 3H) ppm; 13C NMR 

(75 MHz, CDCl3) δ 165.2, 164.6, 163.8, 160.6, 151.8, 151.4, 149.6, 148.5, 140.4, 

136.4, 134.9, 131.7, 131.5, 128.4, 127.5, 123.9, 117.7, 114.4, 111.7, 16.0 ppm; HRMS 

(ESI) calcd for [C23H17N5O4+H]+ 427.1281, found 427.1407. 

A9  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)-3-nitrobenzamide: A 

round bottom flask was charged with 0.28 g of 8, 0.18 g of 3-nitrobenzoic acid and 10 

mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 50:1(v:v) as eluent. 0.33 g of A9 was obtained in the yield of 77%. 

HPLC Rt = 8.1 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.27 (s, 1H), 9.16 (d, 

J = 1.5 Hz, 1H), 8.67 – 8.66 (m, 2H), 8.57 (d, J = 5.2Hz, 1H), 8.32 – 8.20 (m, 3H), 

7.65 (d, J = 1.3 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.46 – 7.37 (m, 3H), 7.20 (d, J = 8.3 

Hz, 1H), 2.13 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 165.2, 164.6, 163.6, 160.6, 

151.9, 151.4, 148.5, 148.0, 136.6, 136.4, 134.9, 133.6, 131.7, 131.4, 129.9, 127.2, 
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126.2, 123.9, 122.0, 117.9, 114.5, 111.7, 16.0 ppm; HRMS (ESI) calcd for 

[C23H17N5O4+H]+ 427.1281, found 427.1405. 

A10  

4-fluoro-N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)benzamide: 

A round bottom flask was charged with 0.28 g of 8, 0.15 g of 4-fluorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 50:1(v:v) as eluent. 0.38 g of A10 was obtained in the yield of 95%. 

HPLC Rt = 11.9 min, purity: 98%; 1H NMR (300 MHz, CDCl3) δ 9.11 (s, 1H), 8.60 (d, 

J = 3.9 Hz, 1H), 8.48 (d, J = 5.0 Hz, 1H), 8.38 (s, 1H), 8.25 (d, J = 7.8 Hz, 1H), 7.75 

(dd, J = 7.8, 5.5 Hz, 2H), 7.56 (s, 1H), 7.33 (dd, J = 14.9, 6.5 Hz, 3H), 7.14 (d, J = 8.2 

Hz, 1H), 6.96 (t, J = 8.4 Hz, 2H), 2.08 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 

166.4, 165.3, 164.6, 160.6, 151.8, 151.4, 148.5, 137.0, 134.9, 131.8, 131.4, 129.6, 

129.5, 126.7, 123.8, 117.6, 115.8, 115.5, 114.2, 111.6, 15.9 ppm; HRMS (ESI) calcd 

for [C23H17N4O2F+H]+ 401.1336, found 401.1414. 

A11  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)nicotinamide: A round 

bottom flask was charged with 0.28 g of 8, 0.13 g of nicotinic acid and 10 mL DCM. 

0.15 g HOBt and 0.21 g of EDCI were added to the solution at room temperature. 

After stirring for 2 hours, 20 mL distilled water was added and the mixture was 

extracted with 20 mL DCM for two times. The organic layers were combined and 

washed with water and brine. The solvent was removed under reduced pressure and 

the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 30:1(v:v) as eluent. 0.34 g of A11 was obtained in the yield of 89%. 

HPLC Rt = 7.6 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.19 (s, 1H), 8.76 (s, 

1H), 8.69 (s, 1H), 8.59 (d, J = 5.1 Hz, 1H), 8.33 (d, J = 8.0 Hz, 1H), 7.68 – 7.65 (m, 

3H), 7.47 – 7.40 (m, 3H), 7.26 (d, J = 8.4 Hz, 1H), 2.18 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 165.3, 164.7, 163.9, 160.6, 152.0, 151.4, 150.5, 148.6, 142.1, 136.5, 

134.8, 131.7, 131.5, 127.4, 123.8, 121.0, 117.7, 114.4, 111.7, 16.0 ppm; HRMS (ESI) 
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calcd for [C22H17N5O2+H]+ 384.1382, found 384.1463. 

A12  

N-(4-methyl-3-((4-(pyridin-3-yl)pyrimidin-2-yl)oxy)phenyl)isonicotinamide: A 

round bottom flask was charged with 0.28 g of 8, 0.13 g of isonicotinic acid and 10 

mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 30:1(v:v) as eluent. 0.31 g of A12 was obtained in the yield of 82%. 

HPLC Rt = 8.3 min, purity: 99%; 1H NMR (300 MHz, CDCl3) 9.20 (s, 1H), 9.08 (d, J 

= 1.4 Hz, 1H), 8.96 (s, 1H), 8.66 – 8.50 (m, 2H), 8.47 (d, J = 5.2 Hz, 1H), 8.27 – 8.16 

(m, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 1.5 Hz, 1H), 7.41 – 7.26 (m, 3H), 7.22 

(dd, J = 7.5, 4.6 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 2.06 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 165.2, 164.6, 164.1, 160.6, 152.0, 151.8, 151.3, 148.4, 148.0, 136.9, 

135.6, 134.9, 131.7, 131.4, 130.9, 127.0, 123.9, 123.6, 117.9, 114.4, 111.7, 15.9 ppm; 

HRMS (ESI) calcd for [C22H17N5O2+H]+ 384.1382, found 384.1459. 

B1  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A round bottom 

flask was charged with 0.28 g 8 (4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 

0.13 g benzoic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to 

the solution at room temperature. After stirring for 2 hours, 20 mL distilled water was 

added and the mixture was extracted with 20 mL DCM for two times. The organic 

layers were combined and washed with water and brine. The solvent was removed 

under reduced pressure and the residue was purified through flash chromatography on 

silica gel with DCM:MeOH = 150:1(v:v) as eluent. 0.33 g of B1 was obtained in the 

yield of 86%. HPLC Rt = 15.1 min, purity: 99%; 1H NMR (300 MHz, CDCl3) 8.85 (s, 

1H), 8.37 (d, J = 5.2 Hz, 1H), 7.96 (d, J = 6.3 Hz, 2H), 7.74 (d, J = 7.3 Hz, 2H), 7.61 

(s, 1H), 7.51 (d, J = 6.9 Hz, 1H), 7.41 – 7.30 (m, 5H), 7.24 (t, J = 7.6 Hz, 2H), 7.13 (d, 

J = 8.3 Hz, 1H), 2.09 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 167.2, 166.3, 165.2, 

159.8, 151.4, 137.4, 135.8, 134.8, 131.6, 131.4, 131.3, 128.9, 128.5, 127.4, 127.2, 

126.5, 117.8, 114.3, 111.7, 16.0 ppm; HRMS (ESI) calcd for [C24H19N3O2+H]+ 
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382.1477, found 382.1554. 

B2  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)-2-phenylacetamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.15 g 2-phenylacetic acid and 

10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.37 g of B2 was obtained in the yield of 94%. 

HPLC Rt = 16.9 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.42 (d, J = 5.1 Hz, 

1H), 7.97 (d, J = 6.5 Hz, 2H), 7.41 (d, J = 6.5 Hz, 4H), 7.34 (d, J = 5.1 Hz, 1H), 7.29 – 

7.21 (m, 6H), 7.11 (d, J = 8.1 Hz, 1H), 3.61 (s, 2H), 2.09 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 169.0, 167.2, 165.3, 160.0, 151.500, 136.708, 136.0, 134.5, 131.4, 

131.2, 129.5, 129.1, 128.9, 127.6, 127.4, 126.6, 117.0, 113.6, 111.6, 44.7, 16.0 ppm; 

HRMS (ESI) calcd for [C25H21N3O2+H]+ 396.1634, found 396.1711. 

B3  

4-methyl-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A 

round bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.13 g of 4-methylbenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.36 g of B3 was obtained in the yield of 91%. 

HPLC Rt = 14.6 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.48 (d, J = 5.2 Hz, 

1H), 8.22 (s, 1H), 8.03 – 8.00 (m, 2H), 7.62 – 7.56 (m, 3H), 7.51 – 7.38 (m, 5H), 7.27 

– 7.20 (m, 3H), 2.33 (s, 3H), 2.15 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 167.2, 

166.0, 165.3, 159.9, 151.5, 138.5, 137.2, 135.9, 134.9, 134.0, 132.5, 131.4, 131.3, 

130.6, 128.9, 128.3, 127.4, 127.2, 126.6, 124.1, 117.5, 114.0, 111.6, 21.3, 16.0 ppm; 

HRMS (ESI) calcd for [C25H21N3O2+H]+ 396.1634, found 396.1714. 
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B4  

3-methyl-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A 

round bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.13 g of 4-methylbenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.32 g of B4 was obtained in the yield of 81%. 

HPLC Rt = 15.8 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.42 (d, J = 5.1 Hz, 

1H), 7.97 – 7.94 (m, 3H), 7.64 (d, J = 8.1 Hz, 2H), 7.47 (d, J = 1.6 Hz, 1H), 7.41 (s, 

1H), 7.40 – 7.32 (m, 5H), 7.18– 7.12 (m, 3H), 2.29 (s, 3H), 2.09 (s, 3H) ppm; 13C 

NMR (75 MHz, CDCl3) δ 167.2, 165.3, 160.0, 142.3, 151.6, 142.3, 137.1, 136.0, 

131.4, 128.9, 127.0, 117.4, 113.9, 111.6, 21.3, 16.0 ppm; HRMS (ESI) calcd for 

[C25H21N3O2+H]+ 396.1634, found 396.1713. 

B5  

4-methoxy-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A 

round bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.16 g of 4-methoxybenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.35 g of B5 was obtained in the yield of 86%. 

HPLC Rt = 14.1 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.43 (d, J = 5.2 Hz, 

1H), 8.37 (s, 1H), 8.00 (d, J = 7.7Hz, 2H), 7.76 (d, J = 8.7Hz, 2H), 7.55 (s, 1H),  

7.49 – 7.34 (m, 5H), 7.17 (d, J = 8.2 Hz, 1H), 6.81 (d, J = 8.7 Hz, 3H), 3.75 (s, 3H), 

2.13 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 167.1, 165.5, 165.3, 159.9, 151.5, 

137.4, 135.9, 131.4, 131.3, 129.0, 128.9, 127.3, 127.0, 126.3, 117.6, 114.1, 113.8, 

111.6, 55.4, 16.0 ppm; HRMS (ESI) calcd for [C25H21N3O3+H]+ 412.1583, found 
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412.1662. 

B6  

4-chloro-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.16 g of 4-chlorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.37 g of B6 was obtained in the yield of 89%. 

HPLC Rt = 11.7 min, purity: 97%; 1H NMR (300 MHz, CDCl3) δ 8.53 (d, J = 5.2 Hz, 

1H), 8.04 (dd, J = 7.3, 1.5Hz, 2H), 7.88 (s, 1H), 7.77 (d, J = 8.5 Hz, 2H), 7.53 – 7.41 

(m, 8H), 7.29 – 7.26 (m, 1H), 2.19 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 167.2, 

165.2, 164.6, 159.9, 151.6, 138.0, 136.8, 135.9, 133.3, 131.4, 128.9, 128.5, 127.3, 

127.0, 117.5, 114.1, 111.7, 16.0 ppm; HRMS (ESI) calcd for [C24H18N3O2Cl+H]+ 

416.1088, found 416.1665. 

B7  

3-chloro-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.16 g of 3-chlorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 150:1(v:v) as eluent. 0.35 g of B7 was obtained in the yield of 84%. 

HPLC Rt = 13.6 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.91 (s, 1H), 8.39 

(d, J = 5.2 Hz, 1H), 7.96 (d, J = 6.6 Hz, 2H), 7.71 (s, 1H), 7.61 – 7.48 (m, 3H), 7.43 – 

7.34 (m, 5H), 7.18 (d, J = 8.0 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 2.08 (s, 3H) ppm; 13C 

NMR (75 MHz, CDCl3) δ 167.2, 165.1, 164.9, 159.8, 151.4, 137.0, 136.6, 135.8, 

134.5, 131.5, 131.3, 129.8, 127.5, 127.3, 126.8, 125.4, 117.9, 114.4, 111.8, 16.0 ppm; 
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HRMS (ESI) calcd for [C24H18N3O2Cl+H]+ 416.1088, found 416.1165. 

B8  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)-4-nitrobenzamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.16 g of 4-nitrobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.33 g of B8 was obtained in the yield of 77%. 

HPLC Rt = 11.8 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.55 (d, J = 5.1 Hz, 

1H), 8.33 (d, J = 8.7 Hz, 2H), 8.14 – 7.93 (m, 4H), 7.84 (s, 1H), 7.56 (s, 1H), 7.50  –

7.44 (m, 4H), 7.32 (d, J = 8.2 Hz, 1H), 2.22 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) 

δ 167.3, 165.1, 163.9, 159.9, 151.5, 149.5, 140.4, 136.4, 135.7, 131.5, 129.0, 128.4, 

127.3, 123.8, 117.8, 114.3, 111.8, 16.0 ppm; HRMS (ESI) calcd for [C24H18N4O4+H]+ 

427.1328, found 427.1403. 

B9  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)-3-nitrobenzamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.16 g of 3-nitrobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.31 g of B9 was obtained in the yield of 73%. 

HPLC Rt = 12.6 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.65 (t, J = 1.7 Hz, 

1H), 8.58 (s, 1H), 8.49 (d, J = 5.2 Hz, 1H), 8.35 – 8.24 (m, 1H), 8.19 (d, J = 7.9 Hz, 

1H), 7.99 (dd, J = 7.9, 1.6 Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.55 – 7.49 (m, 2H), 7.45 

– 7.35 (m, 4H), 7.24 (dd, J = 9.7, 5.3 Hz, 1H), 2.14 (s, 3H). ppm; 13C NMR (75 MHz, 

CDCl3) δ 167.3, 165.1, 163.5, 159.8, 151.4, 148.0, 136.5, 135.7, 133.5, 131.5, 129.9, 
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128.9, 127.3, 126.2, 122.0, 117.8, 114.4, 111.8, 16.0 ppm; HRMS (ESI) calcd for 

[C24H18N4O4+H]+ 427.1328, found 427.1407. 

B10  

4-fluoro-N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)benzamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.15 g of 4-fluorobenzoic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.32 g of B10 was obtained in the yield of 80%. 

HPLC Rt = 10.6 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.52 (d, J = 5.2 Hz, 

1H), 8.04 (dd, J = 7.5, 1.7 Hz, 2H), 7.91 (s, 1H), 7.84 (dd, J = 8.7, 5.3 Hz, 2H), 7.58 – 

7.37 (m, 6H), 7.27 (d, J = 6.3 Hz, 1H), 7.12 (t, J = 8.6 Hz, 2H), 2.19 (s, 3H) ppm; 13C 

NMR (75 MHz, CDCl3) δ 167.2, 166.5, 160.0, 151.6, 136.8, 136.0, 131.4, 129.4, 

129.3, 128.9, 127.3, 127.0, 117.4, 115.9, 115.6, 114.1, 111.6, 16.0 ppm; HRMS (ESI) 

calcd for [C24H18N3O2F+H]+ 400.1383, found 400.1463. 

B11  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)nicotinamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.13 g of nicotinic acid and 10 

mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 50:1(v:v) as eluent. 0.34 g of B11 was obtained in the yield of 89%. 

HPLC Rt = 10.9 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.38 (s, 1H), 8.55 

(d, J = 4.3 Hz, 2H), 8.43 (d, J = 5.1 Hz, 1H), 7.98 (d, J = 6.9 Hz, 2H), 7.61 – 7.50 (m, 

4H), 7.46 – 7.36 (m, 4H), 7.19 (d, J = 8.2 Hz, 1H), 2.13 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 167.2, 165.1, 164.2, 159.9, 151.5, 150.2, 142.2, 136.7, 135.7, 131.5, 



13 

 

131.4, 128.9, 127.3, 121.3, 117.9, 114.4, 111.8, 16.0 ppm; HRMS (ESI) calcd for 

[C23H18N4O2+H]+ 383.1430, found 383.1506. 

B12  

N-(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)phenyl)isonicotinamide: A round 

bottom flask was charged with 0.28 g 8 

(4-methyl-3-((4-phenylpyrimidin-2-yl)oxy)aniline), 0.13 g of isonicotinic acid and 

10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 50:1(v:v) as eluent. 0.34 g of B12 was obtained in the yield of 89%. 

HPLC Rt = 11.7 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 9.00 (d, J = 1.5 Hz,  

1H), 8.91 (s, 1H), 8.63 (dd, J = 4.7, 1.3 Hz, 1H), 8.45 (d, J = 5.2 Hz, 1H), 8.12 (d, J = 

8.0 Hz, 2H), 7.61 – 7.50 (m, 4H), 7.51 (s, 2H), 7.48 – 7.38 (m, 4H), 7.30 – 7.28 (m, 

1H), 7.21 (d, J = 8.8 Hz, 1H), 2.14 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 167.2, 

165.1, 164.0, 159.8, 152.2, 151.5, 148.0, 136.8, 135.8, 135.5, 131.4, 130.8, 128.9, 

127.3, 123.6, 117.8, 114.3, 111.8, 16.0 ppm; HRMS (ESI) calcd for [C23H18N4O2+H]+ 

383.1430, found 383.1507. 

C1  

N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)acetamide: A 

round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.07 g of acetic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 200:1(v:v) as eluent. 0.37 g of C1 was obtained in the yield of 96%. 

HPLC Rt = 20.7 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.49 (d, J = 5.1 Hz, 

1H), 8.22 – 8.08 (m, 1H), 7.90 – 7.71 (m, 3H), 7.60 (d, J = 6.6 Hz, 1H), 7.50 – 7.34 

(m, 4H), 7.23 (d, J = 5.1 Hz, 1H), 7.13 – 7.05 (m, 2H), 2.10 (s, 3H), 1.92 (s, 3H) ppm; 
13C NMR (75 MHz, CDCl3) δ 169.8, 168.4, 165.1, 159.4, 151.4, 137.3, 135.0, 133.9, 
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131.3, 130.8, 130.4, 128.6, 128.3, 127.1, 126.3, 126.0, 125.2, 125.0, 117.0, 116.8, 

113.6, 24.4, 16.0 ppm; HRMS (ESI) calcd for [C23H19N3O2+H]+ 370.1477, found 

370.1556. 

C2  

N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)propionamide: A 

round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.08 g of acetic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 200:1(v:v) as eluent. 0.36 g of C2 was obtained in the yield of 94%. 

HPLC Rt = 19.1 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.48 (d, J = 5.0 Hz, 

1H), 8.23 – 8.10 (m, 1H), 7.91 – 7.69 (m, 3H), 7.59 (d, J = 7.0 Hz, 1H), 7.52 – 7.33 

(m, 4H), 7.20 (t, J = 7.1 Hz, 1H), 7.12 (d, J = 7.9 Hz, 1H), 7.05 (d, J = 8.1 Hz, 1H), 

2.21 – 2.12 (m, 2H), 2.10 (s, 3H), 1.04 (t, J = 7.5 Hz, 3H) ppm; 13C NMR (75 MHz, 

CDCl3) δ 172.2, 169.8, 165.1, 159.4, 151.4, 137.4, 135.0, 133.9, 131.2, 130.8, 130.4, 

128.6, 128.3, 127.1, 126.3, 125.8, 125.2, 125.1, 116.9, 116.8, 113.6, 30.4, 16.0, 9.6 

ppm; HRMS (ESI) calcd for [C24H21N3O2+H]+ 384.1634, found 384.1712. 

C3  

N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)furan-2-carboxa

mide: A round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.12 g of 

furan-2-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 200:1(v:v) as eluent. 0.35 g of C3 

was obtained in the yield of 83%. HPLC Rt = 18.3 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 8.62 (d, J = 5.1 Hz, 1H), 8.32 – 8.22 (m, 1H), 8.13 (s, 1H), 7.94 (d, J 

= 8.2 Hz, 1H), 7.89 (dd, J = 6.4, 3.0 Hz, 1H), 7.77 – 7.67 (m, 2H), 7.60 – 7.43 (m, 
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4H), 7.42 – 7.29 (m, 2H), 7.23 (dd, J = 11.5, 5.5 Hz, 2H), 6.52 (dd, J = 3.4, 1.7 Hz, 

1H), 2.24 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 169.7, 165.1, 159.6, 155.9, 

151.7, 147.8, 144.2, 136.4, 135.0, 133.9, 131.4, 130.7, 130.4, 128.5, 128.3, 127.1, 

126.7, 126.2, 125.2, 125.1, 117.0, 116.8, 115.3, 113.8, 112.6, 16.0 ppm; HRMS (ESI) 

calcd for [C26H19N3O3+H]+ 422.1426, found 422.1504. 

C4  

N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)furan-3-carboxa

mide: A round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.12 g of 

furan-3-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 200:1(v:v) as eluent. 0.38 g of C4 

was obtained in the yield of 90%. HPLC Rt = 20.3 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 8.58 (d, J = 5.1 Hz, 1H), 8.29 – 8.18 (m, 1H), 7.97 (s, 1H), 7.93 (d, J 

= 8.2 Hz, 1H), 7.88 (dd, J = 6.1, 3.2 Hz, 1H), 7.78 (s, 1H), 7.69 (d, J = 7.1 Hz, 1H), 

7.61 (s, 1H), 7.56 – 7.43 (m, 3H), 7.40 (s, 1H), 7.33 (dd, J = 11.0, 3.4 Hz, 2H), 7.27 – 

7.16 (m, 1H), 6.68 (s, 1H), 2.21 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 169.8, 

165.1, 160.7, 159.5, 151.6, 145.1, 143.9, 136.7, 135.0, 133.9, 131.4, 130.8, 130.4, 

128.6, 128.3, 127.1, 126.7, 126.25, 125.2, 125.1, 123.0, 117.4, 116.8, 114.1, 108.4, 

16.0 ppm; HRMS (ESI) calcd for [C26H19N3O3+H]+ 422.1426, found 422.1506. 

C5  

N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)thiophene-2-carb

oxamide: A round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.14 g of 

thiophene-2-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 
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chromatography on silica gel with DCM:MeOH = 200:1(v:v) as eluent. 0.38 g of C5 

was obtained in the yield of 90%. HPLC Rt = 19.7 min, purity: 98%; 1H NMR (300 

MHz, CDCl3) δ 8.61 (d, J = 5.1 Hz, 1H), 8.32 – 8.23 (m, 1H), 7.99 – 7.85 (m, 3H), 

7.78 – 7.64 (m, 3H), 7.59 – 7.42 (m, 4H), 7.35 (dd, J = 7.3, 3.9 Hz, 3H), 7.25 (d, J = 

7.8 Hz, 1H), 2.24 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 169.7, 159.5, 136.8, 

135.1, 133.9, 131.4, 130.7, 130.4, 128.6, 128.5, 128.3, 127.1, 126.9, 126.2, 126.1, 

125.2, 125.1, 117.2, 116.8, 114.0, 16.0 ppm; HRMS (ESI) calcd for 

[C26H19N3O2S+H]+ 438.1198, found 438.1276. 

C6  

4-chloro-N-(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)phenyl)benzami

de: A round bottom flask was charged with 0.32 g 8 

(4-methyl-3-((4-(naphthalen-1-yl)pyrimidin-2-yl)oxy)aniline), 0.14 g of 

4-chlorobenzoic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added 

to the solution at room temperature. After stirring for 2 hours, 20 mL distilled water 

was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 200:1(v:v) as eluent. 0.40 g of C6 

was obtained in the yield of 86%. HPLC Rt = 9.7 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 8.57 – 8.44 (m, 2H), 8.21 – 8.12 (m, 1H), 7.90 – 7.76 (m, 2H), 7.67 – 

7.55 (m, 4H), 7.43 (dd, J = 9.0, 5.6 Hz, 3H), 7.39 – 7.31 (m, 1H), 7.27 – 7.10 (m, 4H), 

2.18 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 169.7, 165.1, 164.9, 159.5, 151.5, 

137.8, 137.0, 134.8, 133.8, 133.1, 131.4, 130.8, 130.3, 128.7, 128.6, 128.2, 127.1, 

126.7, 126.2, 125.1, 125.0, 117.7, 116.9, 114.3, 16.0 ppm; HRMS (ESI) calcd for 

[C28H20N3O2Cl+H]+ 466.1244, found 466.1313. 

D1  

N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)benzamide: A round 

bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.13 g of benzoic acid and 

10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at room 

temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 
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pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.31 g of D1 was obtained in the yield of 83%. 

HPLC Rt = 15.7 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.46 (d, J = 5.2 Hz, 

1H), 7.99 (s, 1H), 7.82 (d, J = 7.5 Hz, 2H), 7.60 (s, 1H), 7.56 – 7.37 (m, 5H), 7.31 (t, J 

= 4.6 Hz, 2H), 7.25 (d, J = 8.8 Hz, 1H), 6.63 – 6.49 (m, 1H), 2.17 (s, 3H) ppm; 13C 

NMR (75 MHz, CDCl3) δ 166.1, 164.9, 159.7, 158.1, 151.3, 151.1, 145.5, 137.2, 

134.8, 131.6, 131.2, 128.4, 127.8, 126.5, 117.7, 114.2, 113.5, 112.7, 109.7, 15.9 ppm; 

HRMS (ESI) calcd for [C22H17N3O3+H]+ 372.1270, found 372.1344. 

D2  

N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-2-phenylacetamide: A 

round bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.14 g of 2-phenylacetic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.36 g of D2 was obtained in the yield of 93%. 

HPLC Rt = 16.5 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.40 (d, J = 5.2 Hz, 

1H), 7.63 (s, 1H), 7.58 (dd, J = 1.5, 0.6 Hz, 1H), 7.39 – 7.19 (m, 10H), 7.14 (d, J = 8.2 

Hz, 1H), 6.54 (dd, J = 3.5, 1.7 Hz, 1H), 3.64 (s, 2H), 2.12 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 169.2, 164.9, 159.8, 158.2, 151.3, 151.2, 145.5, 137.9, 136.8, 134.5, 

131.2, 129.5, 129.4, 129.1, 128.6, 127.5, 127.1, 126.6, 117.2, 113.6, 113.6, 112.7, 

109.7, 44.6, 15.9 ppm; HRMS (ESI) calcd for [C23H19N3O3+H]+ 386.1426, found 

386.1501. 

D3  

N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-4-methoxybenzamide: 

A round bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.16 g of 4-methoxybenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 



18 

 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.37 g of D3 was obtained in the yield of 92%. 

HPLC Rt = 16.9 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.43 (d, J = 5.2 Hz, 

1H), 8.12 – 7.98 (m, 1H), 7.87 – 7.70 (m, 2H), 7.58 (dd, J = 1.6, 0.6 Hz, 1H), 7.50 (d, 

J = 2.1 Hz, 1H), 7.46 (dd, J = 8.1, 2.2 Hz, 1H), 7.32 – 7.25 (m, 2H), 7.21 (d, J = 8.2 

Hz, 1H), 6.92 – 6.85 (m, 2H), 6.55 (dd, J = 3.5, 1.8 Hz, 1H), 3.82 (s, 3H), 2.15 (s, 3H) 

ppm; 13C NMR (75 MHz, CDCl3) δ 165.2, 165.0, 162.4, 159.9, 158.2, 151.43, 151.2, 

145.4, 137.2, 131.3, 128.9, 127.1, 126.4, 117.5, 113.9, 113.8, 113.5, 112.7, 109.7, 29.7, 

16.0 ppm; HRMS (ESI) calcd for [C23H19N3O4+H]+ 402.1376, found 402.1451. 

D4  

N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-3-methylbenzamide: A 

round bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.14 g of 3-methylbenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.36 g of D4 was obtained in the yield of 93%. 

HPLC Rt = 15.2 min, purity: 96%; 1H NMR (300 MHz, CDCl3) δ 8.57 (s, 1H), 8.37 

(d, J = 5.2 Hz, 1H), 7.62 – 7.44 (m, 5H), 7.32 – 7.08 (m, 5H), 6.49 (dd, J = 3.5, 1.7 Hz, 

1H), 2.25 (s, 3H), 2.08 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 166.3, 164.9, 

159.8, 158.2, 151.3, 151.1, 145.5, 138.3, 138.1, 137.3, 134.8, 133.9, 132.4, 131.3, 

130.5, 128.4, 128.2, 127.9, 127.2, 126.4, 124.2, 117.7, 114.2, 113.6, 112.7, 109.7, 21.3, 

15.9 ppm; HRMS (ESI) calcd for [C23H19N3O3+H]+ 386.1426, found 386.1499. 

D5  

3-chloro-N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)benzamide: A 

round bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.14 g of 3-chlorobenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 
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DCM:MeOH = 100:1(v:v) as eluent. 0.38 g of D5 was obtained in the yield of 94%. 

HPLC Rt = 14.7 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.62 (s, 1H), 8.38 

(d, J = 5.2 Hz, 1H), 7.74 (t, J = 1.7 Hz, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.60 – 7.53 (m, 

1H), 7.50 – 7.44 (m, 2H), 7.37 (ddd, J = 7.9, 1.9, 1.0 Hz, 1H), 7.31 – 7.20 (m, 3H), 

7.20 – 7.08 (m, 1H), 6.52 (dd, J = 3.5, 1.7 Hz, 1H), 2.08 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 164.9, 164.7, 163.5, 159.7, 158.2, 156.7, 151.3, 151.1, 148.0, 145.5, 

140.7, 136.9, 136.7, 134.6, 133.8, 131.6, 131.3, 129.8, 127.5, 126.8, 125.9, 125.3, 

123.8, 117.8, 117.2, 114.2, 114.0, 113.6, 112.7, 110.0, 109.8, 101.2, 15.9 ppm; HRMS 

(ESI) calcd for [C22H16N3O3Cl+H]+ 406.0880, found 406.0954. 

D6  

4-chloro-N-(3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)benzamide: A 

round bottom flask was charged with 0.26 g 8 

3-((4-(furan-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.14 g of 4-chlorobenzoic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.32 g of D6 was obtained in the yield of 81%. 

HPLC Rt = 15.3 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.60 (s, 1H), 8.37 

(d, J = 5.1 Hz, 1H), 7.70 (d, J = 8.4 Hz, 2H), 7.56 (s, 1H), 7.46 (d, J = 7.1 Hz, 2H), 

7.37 – 7.19 (m, 4H), 7.15 (d, J = 8.4 Hz, 1H), 6.53 (d, J = 1.6 Hz, 1H), 2.10 (s, 3H) 

ppm; 13C NMR (75 MHz, CDCl3) δ 165.0, 164.9, 159.7, 158.2, 151.3, 151.1, 145.5, 

137.8, 137.0, 133.2, 131.3, 128.7, 128.7, 126.8, 117.8, 114.3, 113.6, 112.7, 109.8, 15.9 

ppm; HRMS (ESI) calcd for [C22H16N3O3Cl+H]+ 406.0880, found 406.0951. 

E1  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)acetamide: A 

round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.07 g of acetic acid 

and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 
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combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.33 g of E1 was obtained in the yield of 92%. 

HPLC Rt = 13.3 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.54 (d, J = 5.1 Hz, 

1H), 7.88 (s, 1H), 7.70 – 7.58 (m, 2H), 7.53 (dd, J = 9.5, 6.8 Hz, 2H), 7.46 – 7.23 (m, 

5H), 7.19 (d, J = 8.2 Hz, 1H), 2.15 (s, 3H), 2.07 (s, 3H) ppm; 13C NMR (75 MHz, 

CDCl3) δ 168.4, 165.1, 160.3, 158.6, 155.8, 152.3, 151.3, 137.2, 131.3, 128.1, 126.8, 

126.2, 123.7, 122.5, 117.2, 113.6, 111.8, 110.8, 109.4, 24.4, 15.9 ppm; HRMS (ESI) 

calcd for [C21H17N3O3+H]+ 360.1270, found 360.1362. 

E2  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)propionamide: A 

round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.08 g of propionic 

acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the solution at 

room temperature. After stirring for 2 hours, 20 mL distilled water was added and the 

mixture was extracted with 20 mL DCM for two times. The organic layers were 

combined and washed with water and brine. The solvent was removed under reduced 

pressure and the residue was purified through flash chromatography on silica gel with 

DCM:MeOH = 100:1(v:v) as eluent. 0.32 g of E2 was obtained in the yield of 86%. 

HPLC Rt = 12.5 min, purity: 99%; 1H NMR (300 MHz, CDCl3) δ 8.45 (d, J = 5.1 Hz, 

1H), 7.56 (d, J = 8.0 Hz, 2H), 7.52 (s, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.42 (d, J = 5.1 

Hz, 1H), 7.37 – 7.22 (m, 3H), 7.18 (t, J = 7.5 Hz, 1H), 7.10 (d, J = 8.2 Hz, 1H), 2.23 

(q, J = 7.5 Hz, 2H), 2.07 (s, 3H), 1.09 (t, J = 7.5 Hz, 3H) ppm; 13C NMR (75 MHz, 

CDCl3) δ 165.1, 160.3, 158.5, 155.8, 152.4, 151.4, 137.2, 131.3, 128.1, 126.7, 126.07, 

123.7, 122.5, 117.1, 115.0, 113.6, 111.8, 110.8, 109.4, 30.6, 15.9, 9.6 ppm; HRMS 

(ESI) calcd for [C22H19N3O3+H]+ 374.1426, found 374.1497. 

 

E3  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)furan-2-carboxa

mide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.12 g of 
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furan-2-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 100:1(v:v) as eluent. 0.36 g of E4 

was obtained in the yield of 87%. HPLC Rt = 12.8 min, purity: 96%; 1H NMR (300 

MHz, CDCl3) δ 8.49 (d, J = 5.1 Hz, 1H), 8.08 (s, 1H), 7.61 – 7.52 (m, 2H), 7.52 – 

7.35 (m, 5H), 7.35 – 7.25 (m, 1H), 7.18 (dd, J = 9.0, 5.7 Hz, 2H), 7.11 (d, J = 3.3 Hz, 

1H), 6.42 (dd, J = 3.4, 1.7 Hz, 1H), 2.11 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 

165.1, 160.5, 158.5, 156.0, 155.8, 152.5, 151.6, 147.8, 144.2, 136.4, 131.4, 128.2, 

126.7, 126.7, 123.6, 122.5, 117.2, 115.2, 113.8, 112.6, 111.8, 110.7, 109.3, 16.0 ppm; 

HRMS (ESI) calcd for [C24H17N3O4+H]+ 412.1219, found 412.1291. 

E4  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)furan-3-carboxa

mide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.12 g of 

furan-3-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 100:1(v:v) as eluent. 0.33 g of E5 

was obtained in the yield of 80%. HPLC Rt = 12.0 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 8.42 (d, J = 5.1 Hz, 1H), 8.08 (s, 1H), 7.90 (s, 1H), 7.57 – 7.46 (m, 

2H), 7.46 – 7.33 (m, 4H), 7.33 – 7.24 (m, 2H), 7.16 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 

7.9 Hz, 1H), 6.63 (d, J = 0.9 Hz, 1H), 2.05 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 

165.0, 160.9, 160.4, 158.5, 155.8, 152.3, 151.4, 145.2, 143.8, 136.8, 131.4, 128.1, 

126.8, 126.6, 123.7, 123.0, 122.5, 117.8, 114.2, 111.8, 110.8, 109.4, 108.5, 15.9 ppm; 

HRMS (ESI) calcd for [C24H17N3O4+H]+ 412.1219, found 412.1289. 
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E5  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-4-((4-methylpipe

razin-1-yl)methyl)benzamide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.50 g of 

3-(4-methylpiperazin-1-yl)-2-oxopropanoic acid and 10 mL DCM. 0.15 g HOBt and 

0.21 g of EDCI were added to the solution at room temperature. After stirring for 2 

hours, 20 mL distilled water was added and the mixture was extracted with 20 mL 

DCM for two times. The organic layers were combined and washed with water and 

brine. The solvent was removed under reduced pressure and the residue was purified 

through flash chromatography on silica gel with DCM:MeOH = 10:1(v:v) as eluent. 

0.25 g of G2 was obtained in the yield of 47%. HPLC Rt = 6.8 min, purity: 99%; 1H 

NMR (300 MHz, CDCl3) δ 8.58 (d, J = 5.1 Hz, 1H), 7.87 (s, 1H), 7.79 (d, J = 8.1 Hz, 

2H), 7.72 – 7.60 (m, 2H), 7.55 (dd, J = 6.3, 4.6 Hz, 3H), 7.51 – 7.33 (m, 4H), 7.33 – 

7.21 (m, 3H), 3.55 (s, 2H), 2.46 (s, 8H), 2.29 (s, 3H), 2.21 (s, 3H) ppm; 13C NMR (75 

MHz, CDCl3) δ 167.6, 165.0, 160.5, 158.5, 155.8, 152.4, 151.5, 136.5, 131.4, 128.1, 

126.8, 126.7, 125.6, 124.4, 123.7, 122.5, 118.7, 116.9, 113.4, 111.8, 110.8, 110.4, 

109.3, 61.5, 54.3, 51.8, 44.7, 16.0 ppm; HRMS (ESI) calcd for [C32H31N5O3+H]+ 

534.2427, found 534.2520. 

E6  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-2-(4-methylpiper

azin-1-yl)acetamide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.30 g of 

3-(4-methylpiperazin-1-yl)-2-oxopropanoic acid and 10 mL DCM. 0.15 g HOBt and 

0.21 g of EDCI were added to the solution at room temperature. After stirring for 2 

hours, 20 mL distilled water was added and the mixture was extracted with 20 mL 

DCM for two times. The organic layers were combined and washed with water and 

brine. The solvent was removed under reduced pressure and the residue was purified 

through flash chromatography on silica gel with DCM:MeOH = 10:1(v:v) as eluent. 

0.29 g of G2 was obtained in the yield of 63%. HPLC Rt = 7.9 min, purity: 97%; 1H 

NMR (300 MHz, CDCl3) δ 9.14 (s, 1H), 8.57 (d, J = 5.1 Hz, 1H), 7.66 (d, J = 7.7 Hz, 

1H), 7.63 (d, J = 0.8 Hz, 1H), 7.59 – 7.54 (m, 1H), 7.53 (d, J = 5.1 Hz, 1H), 7.48 (d, J 
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= 2.0 Hz, 1H), 7.46 – 7.35 (m, 2H), 7.32 – 7.21 (m, 2H), 3.11 (s, 2H), 2.64 (s, 4H), 

2.48 (s, 4H), 2.29 (s, 3H), 2.18 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 164.4, 

164.1, 159.5, 157.5, 154.8, 151.5, 150.5, 141.7, 136.0, 132.7, 130.4, 128.3, 127.2, 

126.0, 125.7, 122.6, 121.5, 116.4, 112.9, 110.8, 109.7, 108.3, 61.5, 54.1, 52.1, 45.0, 

15.0 ppm; HRMS (ESI) calcd for [C26H27N5O3+H]+ 458.2114, found 458.1998. 

E7  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-2-morpholinoace

tamide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.30 g of 

2-morpholinoacetic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 10:1(v:v) as eluent. 0.23 g of G3 

was obtained in the yield of 51%. HPLC Rt = 8.1 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 8.99 (s, 1H), 8.49 (d, J = 5.1 Hz, 1H), 7.62 – 7.52 (m, 2H), 7.52 – 

7.38 (m, 3H), 7.32 (dd, J = 7.9, 6.7 Hz, 2H), 7.26 – 7.13 (m, 2H), 3.72 – 3.59 (m, 4H), 

3.03 (s, 2H), 2.57 – 2.44 (m, 4H), 2.10 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 

167.8, 165.1, 160.5, 158.5, 155.8, 152.4, 151.5, 136.5, 131.4, 128.1, 126.7, 126.6, 

123.7, 122.4, 116.8, 113.2, 111.5, 110.7, 109.3, 67.0, 62.4, 53.8, 16.0 ppm; HRMS 

(ESI) calcd for [C25H24N4O4+H]+ 445.1798, found 445.1875. 

E8  

N-(3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylphenyl)-2-hydroxyaceta

mide: A round bottom flask was charged with 0.32 g 8 

3-((4-(benzofuran-2-yl)pyrimidin-2-yl)oxy)-4-methylaniline, 0.30 g of 

2-hydroxyacetic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added 

to the solution at room temperature. After stirring for 2 hours, 20 mL distilled water 

was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 10:1(v:v) as eluent. 0.12 g of G4 
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was obtained in the yield of 31%. HPLC Rt = 5.9 min, purity: 99%; 1H NMR (300 

MHz, CDCl3) δ 9.73 (s, 1H), 8.72 (d, J = 5.1 Hz, 1H), 7.81 (d, J = 9.1 Hz, 2H), 7.76 – 

7.67 (m, 2H), 7.63 (s, 1H), 7.50 (dd, J = 15.7, 8.3 Hz, 2H), 7.35 (t, J = 7.5 Hz, 1H), 

7.26 (d, J = 8.3 Hz, 1H), 5.65 (t, J = 5.9 Hz, 1H), 3.98 (d, J = 5.9 Hz, 2H), 3.33 (s, 8H), 

2.07 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) δ 171.3, 165.0, 161.7, 157.9, 155.6, 

152.4, 151.4, 138.1, 131.3, 128.1, 127.5, 125.1, 124.3, 123.2, 117.1, 113.5, 112.2, 

111.6, 109.9, 62.3, 15.9 ppm; HRMS (ESI) calcd for [C21H17N3O4+H]+ 376.1219, 

found 376.1298. 

F1  

N-(4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)phenyl)acetamide: 

A round bottom flask was charged with 0.33 g 8 

4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)aniline, 0.07 g of 

acetic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the 

solution at room temperature. After stirring for 2 hours, 20 mL distilled water was 

added and the mixture was extracted with 20 mL DCM for two times. The organic 

layers were combined and washed with water and brine. The solvent was removed 

under reduced pressure and the residue was purified through flash chromatography on 

silica gel with DCM:MeOH = 50:1(v:v) as eluent. 0.31 g of F1 was obtained in the 

yield of 84%. HPLC Rt = 11.7 min, purity: 99%; 1H NMR (300 MHz, DMSO-d6) δ 

8.52 (d, J = 5.2 Hz, 1H), 8.40 (s, 1H), 7.86-7.97 (m, 1H), 7.70-7.47 (m, 4H), 7.31 (d, J 

= 1.8 Hz, 1H), 7.24 (t, J = 7.4 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1H), 3.89 (s, 3H), 2.10 (s, 

3H), 2.06 (s, 3H) ppm; 13C NMR (75 MHz, DMSO-d6) δ 168.7, 165.3, 164.6, 159.1, 

151.9, 138.9, 138.0, 134.0, 131.3, 126.0, 125.1, 122.8, 122.7, 121.4, 116.2, 113.4, 

112.1, 110.8, 110.7, 33.6, 24.4, 16.0 ppm; HRMS (ESI) calcd for [C22H20N4O2+H]+ 

373.1586, found 373.1660. 

F2  

N-(4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)phenyl)propiona

mide: A round bottom flask was charged with 0.33 g 8 

4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)aniline, 0.08 g of 

propionic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were added to the 

solution at room temperature. After stirring for 2 hours, 20 mL distilled water was 

added and the mixture was extracted with 20 mL DCM for two times. The organic 
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layers were combined and washed with water and brine. The solvent was removed 

under reduced pressure and the residue was purified through flash chromatography on 

silica gel with DCM:MeOH = 50:1(v:v) as eluent. 0.33 g of F1 was obtained in the 

yield of 85%. HPLC Rt = 12.1 min, purity: 99%; 1H NMR (300 MHz, DMSO-d6) δ 

9.91 (s, 1H), 8.44 (d, J = 5.4 Hz, 1H), 8.38 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.59 – 

7.39 (m, 4H), 7.28 (d, J = 8.3 Hz, 1H), 7.20 (t, J = 7.2 Hz, 1H), 6.96 (t, J = 7.3 Hz, 

1H), 3.85 (s, 3H), 3.33 (s, 5H), 2.29 (q, J = 7.5 Hz, 2H), 2.06 (s, 3H), 1.06 (t, J = 7.5 

Hz, 3H) ppm; 13C NMR (75 MHz, DMSO-d6) δ 171.9, 164.8, 164.1, 158.6, 151.5, 

138.5, 137.6, 133.5, 130.8, 125.5, 124.5, 122.3, 122.2, 120.9, 115.7, 112.9, 110.4, 

110.3, 33.1, 29.5, 15.5, 9.6 ppm; HRMS (ESI) calcd for [C23H22N4O2+H]+ 387.1743, 

found 387.1822. 

F3  

N-(4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)phenyl)furan-2-ca

rboxamide: A round bottom flask was charged with 0.33 g 8 

4-methyl-3-((4-(1-methyl-1H-indol-2-yl)pyrimidin-2-yl)oxy)aniline, 0.12 g of 

furan-2-carboxylic acid and 10 mL DCM. 0.15 g HOBt and 0.21 g of EDCI were 

added to the solution at room temperature. After stirring for 2 hours, 20 mL distilled 

water was added and the mixture was extracted with 20 mL DCM for two times. The 

organic layers were combined and washed with water and brine. The solvent was 

removed under reduced pressure and the residue was purified through flash 

chromatography on silica gel with DCM:MeOH = 50:1(v:v) as eluent. 0.37 g of F4 

was obtained in the yield of 97%. HPLC Rt = 11.8 min, purity: 99%; 1H NMR (300 

MHz, DMSO-d6) δ 10.33 (s, 1H), 8.47 (d, J = 5.4 Hz, 1H), 8.38 (s, 1H), 8.00 – 7.91 

(m, 2H), 7.88 (d, J = 8.0 Hz, 1H), 7.79 – 7.67 (m, 2H), 7.61 – 7.44 (m, 5H), 7.36 (d, J 

= 8.2 Hz, 1H), 7.19 (dd, J = 11.3, 4.0 Hz, 1H), 6.99 (t, J = 7.6 Hz, 1H), 3.85 (s, 3H), 

2.12 (s, 3H) ppm; 13C NMR (75 MHz, DMSO-d6) δ 164.8, 164.1, 158.6, 156.1, 151.4, 

147.4, 145.6, 137.7, 137.6, 133.5, 130.8, 125.6, 125.5, 122.3, 122.2, 121.0, 117.0, 

114.6, 114.1, 112.1, 111.6, 110.4, 110.3, 33.0, 15.5 ppm; HRMS (ESI) calcd for 

[C25H20N4O3+H]+ 425.1535, found 425.1609. 

 

 

Cell culture  

Liver cancer cell lines of Hep3B, MHCC97-L, QGY-7703, SMMC-7721 and 

SNU368 were obtained from HD Biosciences (China) Co., Ltd. Hep3B cells were 

cultured in DMEM medium and all the other cell lines in RPMI 1640 medium. All 

media contained 10% fetal bovine serum (FBS) (Bioind, US origin) and all cells were 

incubated in a humidified atmosphere of 5 % CO2 at 37 °C. All the cell lines were 
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authenticated by using short tandem repeat (STR) matching analysis. No mycoplasma 

contamination was detected. 

 

 

CellTiter-Glo luminescent cell viability assay  

For experiments hepatocellular carcinoma cells were seeded at 4000 cells per well in 

96-well plates. After overnight incubation, solution of compounds in DMSO at 

various concentrations were added to the cells and further incubated for 120 h. Cell 

viability was measured with the CellTiter-Glo Luminescent Cell Viability Assay 

(Promega) according to the manufacturer’s instructions. Luminescence was measured 

using an EnVision Multilabel Plate Reader (Perkin-Elmer). The cytotoxicity of the 

compounds was expressed as the percentage of luminescence relative to that of 

untreated cells. The concentration of compound producing 50% of cell proliferation 

(IC50) was calculated by nonlinear regression analysis of the response-concentration 

(log) curve, using the Graph-Pad Prism program package (Graph Pad Software; San 

Diego, CA). Results are expressed as the means of two dependent experiments 

performed in triplicate. 
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Supplementary Table S1 PDGFR kinase inhibition of 2-phenyloxypyrimidine 

derivatives 

 

Compound ID 
Inhibition effect (%)a IC50 (µM)b Selectivity  

indexc PDGFRα PDGFRβ PDGFRα PDGFRβ 

A1 39.11  21.40  N.D.d N.D. N.D. 

A2 65.72  40.73  N.D. N.D. N.D. 

A3 45.45  45.50  N.D. N.D. N.D. 

A4 66.71  43.74  N.D. N.D. N.D. 

A5 45.20  33.70  N.D. N.D. N.D. 

A6 47.73  35.96  N.D. N.D. N.D. 

A7 62.93  40.23  N.D. N.D. N.D. 

A8 55.65  43.24  N.D. N.D. N.D. 

A9 23.63  23.41  N.D. N.D. N.D. 

A10 40.63  30.94  N.D. N.D. N.D. 

A11 42.91  6.84  N.D. N.D. N.D. 

A12 43.17  31.94  N.D. N.D. N.D. 

B1 2.32  12.87  N.D. N.D. N.D. 

B2 21.09  17.63  N.D. N.D. N.D. 

B3 23.12  26.17  N.D. N.D. N.D. 

B4 35.04  24.42  N.D. N.D. N.D. 

B5 1.81  19.39  N.D. N.D. N.D. 

B6 12.21  18.64  N.D. N.D. N.D. 

B7 31.49  16.63  N.D. N.D. N.D. 

B8 26.17  37.71  N.D. N.D. N.D. 

B9 21.34  19.14  N.D. N.D. N.D. 

B10 19.57  15.63  N.D. N.D. N.D. 

B11 32.00  5.08  N.D. N.D. N.D. 

B12 25.66  20.65  N.D. N.D. N.D. 

C1 33.27  1.32  N.D. N.D. N.D. 

C2 33.78  2.07  N.D. N.D. N.D. 

C3 46.46  11.61  N.D. N.D. N.D. 

C4 13.73  2.83  N.D. N.D. N.D. 

C5 16.27  5.08  N.D. N.D. N.D. 

C6 24.14  -0.94  N.D. N.D. N.D. 

D1 13.74  28.93  N.D. N.D. N.D. 

D2 36.82  46.75  N.D. N.D. N.D. 

D3 22.61  37.72  N.D. N.D. N.D. 

D4 45.70  46.00  N.D. N.D. N.D. 

D5 51.79  43.49  N.D. N.D. N.D. 

D6 33.02  37.47  N.D. N.D. N.D. 

E1 1.56  1.82  N.D. N.D. N.D. 

E2 19.06  10.10  N.D. N.D. N.D. 

E3 -2.00  3.83  N.D. N.D. N.D. 
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E4 27.18  7.35  N.D. N.D. N.D. 

E5 86.12  66.41  0.40 0.93 2.32 

E6 -1.24  -0.44  N.D. N.D. N.D. 

E7 18.56  19.39  N.D. N.D. N.D. 

E8 26.16  14.62  N.D. N.D. N.D. 

F1 6.37  2.32  N.D. N.D. N.D. 

F2 12.21  -4.46  N.D. N.D. N.D. 

F3 24.14  25.67  N.D. N.D. N.D. 
a Inhibition effect (%): kinase inhibition activities of compounds at 1 µM. 
b IC50: 50% inhibitory concentration (averages of two separate experiments). 
c Selectivity index=IC50 (PDGFRβ)/ IC50 (PDGFRα). 
d N.D. = not determined. 
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Supplementary Table S2 Anti-proliferative activity of 2-phenyloxypyrimidine 

derivatives on HCC cell lines determined by CellTiter-Glo luminescent cell viability 

assay (IC50, μM) 

 

Compound 

ID 

BEL740

4 

Hep3

B 

MHCC97-

L 

QGY-770

3 

SMMC-772

1 

SNU36

8 

A1 10.8  15.8  15.1  24.5  13.6  85.7  

A2 39.3  39.5  >200 59.8  84.3  112.2  

A3 32.8  21.2  22.3  47.0  25.1  51.4  

A4 12.2  17.5  24.5  39.8  17.5  54.0  

A5 15.6  23.3  31.3  40.5  23.5  49.5  

A6 9.5  10.7  16.2  21.9  12.3  24.0  

A7 32.8  18.9  51.5  57.8  27.2  45.9  

A8 20.1  14.3  34.6  24.6  10.1  25.7  

A9 23.8  28.4  53.2  48.4  26.8  51.5  

A10 28.2  20.1  35.7  43.4  21.1  38.7  

A11 74.2  105.4  89.3  252.0  79.7  94.6  

A12 133.7  130.3  281.3  170.4  112.6  286.6  

B1 10.5  2.7  4.9  5.8  2.7  17.7  

B2 14.4  13.0  16.9  20.6  11.7  24.8  

B3 3.7  4.6  6.1  7.3  6.0  12.8  

B4 9.5  6.4  7.0  10.2  6.2  12.9  

B5 7.9  9.2  9.8  14.9  8.4  15.8  

B6 13.4  7.9  10.5  15.4  9.7  15.0  

B7 18.3  15.5  >200 25.8  17.0  14.0  

B8 9.9  9.0  14.0  14.4  7.5  12.0  

B9 12.9  83.2  >200 19.2  13.8  16.8  

B10 8.1  5.8  6.3  10.9  3.9  12.6  

B11 21.6  44.2  53.5  81.1  20.2  18.0  

B12 13.4  17.7  44.0  27.6  8.8  18.0  

C1 36.2  32.0  108.6  91.6  21.0  43.0  

C2 48.2  36.3  110.7  119.5  29.5  55.9  

C3 39.7  33.5  91.0  70.7  27.2  37.9  

C4 8.8  22.9  96.4  14.9  12.0  15.8  

C5 20.8  17.0  28.0  35.2  16.8  28.4  

C6 6.7  19.7  >200 19.2  14.3  17.2  

D1 48.7  11.4  1.6  2.5  1.5  37.3  

D2 32.8  28.3  26.4  42.2  21.6  43.8  

D3 17.6  9.7  8.5  15.7  7.9  22.2  

D4 4.5  6.0  3.4  7.5  3.7  23.2  

D5 12.4  11.2  14.7  22.5  12.4  24.0  

D6 10.9  7.3  24.6  25.8  8.2  12.7  

E1 10.1  86.8  5.7  0.3  0.3  8.5  

E2 8.2  74.6  5.5  0.4  0.2  13.2  
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E3 1.2  125.0  9.6  0.7  0.7  1.3  

E4 5.2  15.8  0.0  0.0  0.4  11.4  

E5 0.8  2.6  10.0  15.1  1.0  8.9  

E6 38.1  11.7  16.7  29.5  27.7  31.6  

E7 5.9  9.0  59.1  10.3  4.6  14.7  

E8 2.8  3.8  13.6  3.3  2.5  6.3  

F1 37.1  31.0  48.4  195.4  34.5  29.3  

F2 19.0  33.8  31.8  51.9  27.9  29.1  

F3 15.6  41.8  >200 97.7  18.4  26.5  
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Supplementary Figure S1 Original gel images for Manuscript Fig. 5C 
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Supplementary Figure S2 Original gel images for Manuscript Fig. 6B 
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Supplementary Figure S3 Original gel images for Manuscript Fig. 6C 
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Supplementary Figure S4 Original gel images for Manuscript Fig. 6D 
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Supplementary Figure S5 Original gel images for Manuscript Fig. 6E 
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Supplementary Figure S6 Original gel images for Manuscript Fig. 7A 
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Supplementary Figure S7 Original gel images for Manuscript Fig. 7B 
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Sample Name Position p2d6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.2 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 2:50:16 PM

5x10

0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

4

4.25

4.5

4.75

5

5.25

5.5

5.75

6

6.25

6.5

6.75

7

7.25

7.5

7.75

8

Counts vs. Mass-to-Charge (m/z)
370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400

+ESI Scan (rt: 0.461-0.520 min, 6 scans) Frag=100.0V A1-p.d  Subtract

383.1508

(M+H)+
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Sample Name Position p2d7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.2 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 2:52:45 PM

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

Counts vs. Mass-to-Charge (m/z)
382 384 386 388 390 392 394 396 398 400 402 404 406 408 410 412 414 416

+ESI Scan (rt: 0.520-0.544 min, 3 scans) Frag=100.0V A2-p.d  Subtract

397.1665

(M+H)+
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Sample Name Position p2d8 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 2:54:56 PM

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

Counts vs. Mass-to-Charge (m/z)
386 388 390 392 394 396 398 400 402 404 406 408 410

+ESI Scan (rt: 0.414-0.450 min, 4 scans) Frag=100.0V A3-p.d  Subtract 

397.1665

(M+H)+
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Sample Name Position p2d9 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A4-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 2:57:46 PM

5x10
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3.8
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4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

6.2

Counts vs. Mass-to-Charge (m/z)
388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407

+ESI Scan (rt: 0.594-0.642 min, 5 scans) Frag=100.0V A4-p.d  Subtract 

397.1664

(M+H)+

58



59



60



Sample Name Position p2E1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A5-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:00:14 PM

5x10
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9.5

Counts vs. Mass-to-Charge (m/z)
403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424

+ESI Scan (rt: 0.416-0.440 min, 3 scans) Frag=100.0V A5-p.d  Subtract 

413.1614

(M+H)+

61



62



63



Sample Name Position p2E2 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A6-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:02:19 PM

5x10
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4.4

4.6

4.8
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5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

Counts vs. Mass-to-Charge (m/z)
402 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432 434

+ESI Scan (rt: 0.510-0.545 min, 4 scans) Frag=100.0V A6-p.d  Subtract 

417.1119

(M+H)+

64
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Sample Name Position p2E3 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A7-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:04:19 PM

5x10
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9

Counts vs. Mass-to-Charge (m/z)
402 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432 434

+ESI Scan (rt: 0.547-0.618 min, 7 scans) Frag=100.0V A7-p.d  Subtract 

417.1119

(M+H)+

67
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Sample Name Position p2E4 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A8-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:07:26 PM

5x10
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2.4

2.5

2.6

2.7

Counts vs. Mass-to-Charge (m/z)
424 424.5 425 425.5 426 426.5 427 427.5 428 428.5 429 429.5 430 430.5 431

+ESI Scan (rt: 0.295-0.307 min, 2 scans) Frag=100.0V A8-p.d 

427.1407

(M+H)+

70



71



72



Sample Name Position p2E5 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A9-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:09:32 PM

5x10
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4.4

4.6

4.8

5

5.2

5.4

5.6

Counts vs. Mass-to-Charge (m/z)
422 423 424 425 426 427 428 429 430 431 432 433

+ESI Scan (rt: 0.279-0.303 min, 3 scans) Frag=100.0V A9-p.d  Subtract 

427.1405

(M+H)+

73



74



75



Sample Name Position p2E6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A10-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:16:43 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
386 388 390 392 394 396 398 400 402 404 406 408 410 412 414 416 418

+ESI Scan (rt: 0.351-0.422 min, 7 scans) Frag=100.0V A10-p.d  Subtract 

401.1414

(M+H)+

76
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Sample Name Position p2E7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A11-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:19:42 PM

5x10
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9

Counts vs. Mass-to-Charge (m/z)
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394

+ESI Scan (rt: 0.265-0.277 min, 2 scans) Frag=100.0V A11-p.d  Subtract 

384.1463

(M+H)+

79
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Sample Name Position p2E8 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename A12-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:24:41 PM

6x10
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0.9

0.95

1

Counts vs. Mass-to-Charge (m/z)
370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400

+ESI Scan (rt: 0.478-0.514 min, 4 scans) Frag=100.0V A12-p.d  Subtract 

384.1459

(M+H)+

82
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Sample Name Position p2E9 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:27:08 PM

5x10
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5

5.2

5.4

5.6

5.8

Counts vs. Mass-to-Charge (m/z)
370 372 374 376 378 380 382 384 386 388 390 392 394 396

+ESI Scan (rt: 0.460-0.495 min, 4 scans) Frag=100.0V B1-p.d  Subtract 

382.1554

(M+H)+

85



86



87



Sample Name Position p2F1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:29:48 PM

5x10
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6.2

Counts vs. Mass-to-Charge (m/z)
388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406

+ESI Scan (rt: 0.367-0.403 min, 4 scans) Frag=100.0V B2-p.d  Subtract 

396.1711

(M+H)+

88
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Sample Name Position p2F2 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:32:10 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
382 384 386 388 390 392 394 396 398 400 402 404 406 408 410 412

+ESI Scan (rt: 0.499-0.558 min, 6 scans) Frag=100.0V B3-p.d  Subtract 

396.1714

(M+H)+

91
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Sample Name Position p2F3 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B4-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:34:31 PM
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0.5
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Counts vs. Mass-to-Charge (m/z)
387 388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407

+ESI Scan (rt: 0.603-0.639 min, 4 scans) Frag=100.0V B4-p.d  Subtract 

396.1713

(M+H)+

94
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Sample Name Position p2F4 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B5-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:36:31 PM
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3

3.1

3.2

3.3

Counts vs. Mass-to-Charge (m/z)
402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422

+ESI Scan (rt: 0.850-0.957 min, 10 scans) Frag=100.0V B5-p.d  Subtract 

412.1662

(M+H)+
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Sample Name Position p2F5 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B6-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:39:16 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432 434

+ESI Scan (rt: 0.541-0.576 min, 4 scans) Frag=100.0V B6-p.d  Subtract 

416.1165

(M+H)+

100
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Sample Name Position p2F6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B7-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:41:26 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
404 406 408 410 412 414 416 418 420 422 424 426 428 430

+ESI Scan (rt: 0.436-0.496 min, 6 scans) Frag=100.0V B7-p.d  Subtract 

416.1165

(M+H)+
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Sample Name Position p2F7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B8-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:43:49 PM

5x10
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3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

Counts vs. Mass-to-Charge (m/z)
421 422 423 424 425 426 427 428 429 430 431 432 433 434

+ESI Scan (rt: 0.250-0.261 min, 2 scans) Frag=100.0V B8-p.d  Subtract 

427.1403

(M+H)+

106
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Sample Name Position p2F8 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B9-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:45:31 PM

5x10
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4.2

Counts vs. Mass-to-Charge (m/z)
420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435

+ESI Scan (rt: 0.421-0.480 min, 6 scans) Frag=100.0V B9-p.d  Subtract 

427.1407

(M+H)+

109
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Sample Name Position p2F9 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B10-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:53:13 PM
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5.8

Counts vs. Mass-to-Charge (m/z)
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410

+ESI Scan (rt: 0.538 min) Frag=100.0V B10-p.d 

400.1463

(M+H)+

112
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Sample Name Position p1A1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B11-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:50:54 PM

5x10

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4
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0.9
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1

Counts vs. Mass-to-Charge (m/z)
377 378 379 380 381 382 383 384 385 386 387 388 389 390 391

+ESI Scan (rt: 0.682 min) Frag=100.0V B11-p.d  Subtract 

383.1506

(M+H)+

115
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Sample Name Position p1A2 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename B12-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:55:07 PM
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Counts vs. Mass-to-Charge (m/z)
374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393

+ESI Scan (rt: 0.611-0.670 min, 6 scans) Frag=100.0V B12-p.d  Subtract 

383.1507

(M+H)+
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Sample Name Position p1A3 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:57:44 PM

5x10
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1.55

Counts vs. Mass-to-Charge (m/z)
365 366 367 368 369 370 371 372 373 374 375 376

+ESI Scan (rt: 0.838 min) Frag=100.0V C1-p.d  Subtract 

370.1556

(M+H)+
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Sample Name Position p1A4 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 3:59:34 PM

5x10
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4.8

Counts vs. Mass-to-Charge (m/z)
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393

+ESI Scan (rt: 0.496-0.508 min, 2 scans) Frag=100.0V C2-p.d  Subtract 

384.1712

(M+H)+
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Sample Name Position p1A5 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:01:18 PM

5x10
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4.8

Counts vs. Mass-to-Charge (m/z)
410 412 414 416 418 420 422 424 426 428 430 432 434 436

+ESI Scan (rt: 0.528-0.552 min, 3 scans) Frag=100.0V C3-p.d  Subtract 

422.1504

(M+H)+
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Sample Name Position p1A6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C4-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:03:38 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430

+ESI Scan (rt: 0.717 min) Frag=100.0V C4-p.d 

422.1506

(M+H)+

130



C
5

131



132



Sample Name Position p1A7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C5-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:05:27 PM

4x10
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Counts vs. Mass-to-Charge (m/z)
428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449

+ESI Scan (rt: 0.502 min) Frag=100.0V C5-p.d  Subtract 

438.1276

(M+H)+
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Sample Name Position p1A8 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename C6-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:11:03 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
454 456 458 460 462 464 466 468 470 472 474 476 478 480

+ESI Scan (rt: 0.983-1.054 min, 7 scans) Frag=100.0V C6-p.d  Subtract 

466.1313

(M+H)+
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Sample Name Position p1A9 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:13:43 PM

5x10
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3.8

4

4.2

4.4

4.6

4.8

Counts vs. Mass-to-Charge (m/z)
362 364 366 368 370 372 374 376 378 380 382 384

+ESI Scan (rt: 0.648-0.695 min, 5 scans) Frag=100.0V D1-p.d  Subtract 

372.1344

(M+H)+
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Sample Name Position p1B1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:16:05 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
376 378 380 382 384 386 388 390 392 394 396 398 400

+ESI Scan (rt: 0.642-0.701 min, 6 scans) Frag=100.0V D2-p.d  Subtract 

386.1501

(M+H)+
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Sample Name Position p1B2 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:18:57 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412

+ESI Scan (rt: 0.551-0.563 min, 2 scans) Frag=100.0V D3-p.d  Subtract 

402.1451

(M+H)+
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Sample Name Position p1B3 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D4-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:21:07 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397

+ESI Scan (rt: 0.722-0.746 min, 3 scans) Frag=100.0V D4-p.d  Subtract 

386.1499

(M+H)+
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Sample Name Position p1B4 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D5-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:23:06 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
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+ESI Scan (rt: 0.640 min) Frag=100.0V D5-p.d  Subtract 

406.0954

(M+H)+
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Sample Name Position p1B5 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename D6-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:25:23 PM
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Counts vs. Mass-to-Charge (m/z)
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+ESI Scan (rt: 0.405-0.441 min, 4 scans) Frag=100.0V D6-p.d  Subtract 

406.0951

(M+H)+
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Sample Name Position p1B6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:27:24 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372

+ESI Scan (rt: 0.648-0.695 min, 5 scans) Frag=100.0V E1-p.d  Subtract 

360.1342

(M+H)+
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Sample Name Position p1B7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:29:34 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
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+ESI Scan (rt: 0.533-0.557 min, 3 scans) Frag=100.0V E2-p.d  Subtract 

374.1497

(M+H)+
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Sample Name Position p1B9 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:33:55 PM
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+ESI Scan (rt: 0.517-0.552 min, 4 scans) Frag=100.0V E4-p.d  Subtract

412.1291

(M+H)+
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Sample Name Position P1C1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E4-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:36:07 PM
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Counts vs. Mass-to-Charge (m/z)
403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423

+ESI Scan (rt: 0.599-0.623 min, 3 scans) Frag=100.0V E5-p.d  Subtract

412.1289

(M+H)+
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======== CHANNEL fl======= 
NU Cl 13C 
Pl 11. 80 usec
PLl l. 00 dB
PLlW 26.73651505 W 
SFOl 75. 4764278 MHz

======== CHANNEL f2 ＝旦旦＝＝＝＝＝
CPDPRG2 waltzl6 

. NUC2 lH 
PCPD2 80. 00 usec 
PL2 -1.00 dB 
PL12 14. 30 dB 
PL2W 12.36450577 W 
PL12W 0.36490241 W 
SF02 300 .1312005 MHz 
SI 32768 
SF 75.4678251 MHz 
WOW EM 
SSB O 
LB 1. 00 Hz
GB O 
PC l. 40 

2」0 2卢0 2�0 1�0 位o 1�0 1卢0 1卢0 80 60 40 20 0 ppm 

E5

167



SP20131021 CDCL3 lHN!v任之
σ、

(") 

• h户f号》，、？飞

尊严、冷
曰 ��－叫

nu
 

m
咽
C
O
N －
N

jl

飞V
H
的
∞
N ．
N

lII，

A

3
3 ．
N

11
 

MU
HY
的
问 ．
H

llll

m
G
N
q
．

H

ll｜
 

m
H
O
O－
O

I

l－－
 

∞

H
卜

。
．

o

l－－o

I i. I . I i’. I ’ I ” 1 ’l ” I I I ‘ . I ’ . I l ’ i ” I" I . I 

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2 .. 5 2.0 1.5 1.0 0.5 ppm 

I l （＿ ι、，. I I I L「1 k叫川 iσ、H叫1101i守•I 问IM飞。阳l<::t‘ IOI I I I I I I 
l.n I 陆 le二 l""'I卜｜飞oli==I lr::I l义。｜内吁。｜
I I I二；1-1 I lι、 l 队D叶 INILf刊01<'\I川 1<3'101('.J l卜1r、r、 l I I I I I I ml ｜品b Im Im lo lo I ｜叫 l叫叫01· · … ， . .  ' ' … …川 叮… …...…… I I I I I I 
lol lo ,....;1,....;1内1�1('.J1 叫 Ir-I叫叫

BRUKER 

ι� 

NAME 
EXPNO 
PROCNO 
Date 
Time 

INSTRUM 
PROBHD 
l?ULl?ROG 
TD 
SOLVENT 
NS 
DS 
S'IIH 
E'IDRES 
AQ 
RG 

DW 
DE: 
TE: 
Dl 
TDO 

$1?20131021 
1 
1 

20131021 
10. 54 
spect 

5 mm l?AOUL 13C 
zg30 

32768 
CDC13 

16 
l 

7211. 539 llz 
0.220079 Hz 

2.2719646 sec 
181 

岳9.333 usec 
7.00 usec 

300.0 K 
1. 00000000 sec 

1 

罐罐＝＝＝＝＝＝ CHANNE:J, fl＝＝＝＝＝＝就嚣
NUCl lH 
Pl 13. 70 usec 
PLl -1.00 dB 
PLlW 12. 36450577 W 
SFOl 300 .1331514 MHz 
SI 32768 
SF 300 .1300053 MHz 
WDW E:M 
SSB O 
LB 0.30 Hz 
GB O 

PC O. 90
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Sample Name Position P2a5 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E5-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/13/2018 1:50:42 PM

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

Counts vs. Mass-to-Charge (m/z)
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545

+ESI Scan (rt: 0.599-0.658 min, 6 scans) Frag=100.0V G1-p.d  Subtract

534.2502

(M+H)+
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SP20131220-2-C Cl3-N1在R CDCL3 

、队川、达这＼ SP20131220-2-C 
1 
l 

20131220 
11. 49
spect 

5 nun PADUL 13C 
zgdc 

65536 
CDC13 

126 
4 

19531.250 Hz 
0.298023日z

1.6777716 sec 
45.2 

25.600 usec 
7.00 usec 

300.0 K 
2.00000000 sec 
0.03000000 sec 
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NAME 
EXPNO 
PROCNO 
Date 
Time 
IN STRUM 
PROBHD 
PULPROG 
TD 
SOLVENT 
NS 
DS 
SWH 
FIDRES 
AQ 
RG 
DW 
DE 
TE 
Dl 
Dll 

TOO 

======== CHANNEL fl======== 
NUCl 13C 
Pl 11. 80 usec 
PLl 1. 00 dB 
PLlW 26. 73651505 W 
SFOl 75.4764278 MHz 

====== CHANNEL f2 ======== 
CPDPRG2 waltzl6 
NUC2 lH 
PCPD2 80.00 usec 
PL2 -1.00 dB 
PL12 14. 30 dB 
PL2W 12. 36450577 W 
PL12W 0.36490241 W 
SF02 300 .1312005 MHz 
S工 32768
SF 75. 4677490 MHz 
WDW no 
SSB O 
LB 0.00 Hz 
GB O 
PC 1. 40 
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TD 
SOLVE:NT 
NS 
DS 
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l:IDRES 
AQ 
RG 

ow 

DE 
TE 
Dl 
TOO 

－凰－－ CHANNEL fl ===== 
NUCl lH 
Pl 13. 70 usec 
PLl -1. 00 dB 
PLlW 12. 364 50577 W 
SFOl 300. l3315H悦Hz 
SI 327 68 
SI: 300 .1300056 MHz 
WOW EM 
SSB O 
LB 0. 30 Hz 
GB O 

PC 0. 90 
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45.2 

25.600 usec 
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======== CHANNEL fl ======== 

NUCl 13C 
Pl 11. 80 usec 
PLl 1. 00 dB 
PLlW 26. 73651505 W 
SFOl 75. 4764278 MHz

======== CHANNEL f2 ======== 

CPDPRG2 waltzl6 
NUC2 1日
PCPD2 80. 00 usec 
PL2 -1.00 dB 
PL12 14. 30 dB 
PL2W 12.36450577 W 
PL12W 0.36490241 W 
SF02 300 .1312005 MHz 
S工 32768
SF 75.4677490 MHz 
wow no 

SSB O 
LB 0.00 Hz 
GB O 
PC 1. 40 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm 

E7

173



Sample Name Position P2a6 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E7-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/13/2018 1:53:04 PM

5x10

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

Counts vs. Mass-to-Charge (m/z)
436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457

+ESI Scan (rt: 0.330-0.401 min, 7 scans) Frag=100.0V G3-p.d  Subtract

445.1875

(M+H)+
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======== CHANNEL fl＝＝＝＝＝＝•臣
NU Cl l3C 
Pl ll.80 usec 
PLl l.00 dB 
PLlW 26.73651505 W 
SFOl 75. 4764278 MHz 

－＝＝＝ ＝＝＝盟＝ CHANNEL f2 ＝＝＝＝＝＝＝罩
C!?DPRG2 walcz16 
NUC2 l日
PCPD2 80.00 usec 
PL2 -l.00 dB
PL12 14. 30 dB 
PL2W 12. 36450577 W
PL12W 0.36490241 W
SF02 300.1312005 MHz 
SI 32768 
SF 75.4677490 l"JHz 
WDW EM 
SSB O 
LB 1.00 Hz 
GB O 
PC 1. 40 

I I ' I". I" I ’…丁T【霉””丁寸，口，，＇叮？ ’ I. 1·. I'" I ？口可T‘””町’I事，．．．亨”’，..，……I Z军·口口－－.－.T" ·1 ’‘ 1’？ .. , …l 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm 
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7211.539 Hz 
0.220079 Hz 

2. 2719岳46 sec 
203 

69.333 usec 
7.00 usec 

300.0 K 
1. 00000000 sec 

1 

NAME: 
EXPNO 
PROCNO 
Date 
Time 
INSTRUl-1 
PROBHD 
l?ULl'ROG 
TD 
SOLVENT 
NS 
OS 
SWH 
FIDRES 
l'.Q 
RG 
DW 
DE 
TE 
Dl 
TOO 

…m…•• CH严cNNEL fl ＝＝＝＝＝嚣嚣＝
NUCl lH 
Pl 13. 70 usec 
l'Ll -1.00ciR 
PLl时 12. 364 50577 W 
S.01 300 .1331514 MHz 
SI 327 68 
Si, 300 .1300000 MHz 
WOW EM 
SSB O 
LB 0.30 Hz 
GB O 
PC 0. 90 

防-0..,4:i＇：， �

10 9 8 7 6 5 4 3 2 1 ppm 

�It)川八刚刚同川川国�I�指川八国阳问M川八同时间M
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Sample Name Position P2a7 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename E8-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/13/2018 1:56:22 PM

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

Counts vs. Mass-to-Charge (m/z)
368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385

+ESI Scan (rt: 0.251-0.286 min, 4 scans) Frag=100.0V G4-p.d  Subtract

376.1298

(M+H)+
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Sample Name Position P1C2 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename F1-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/12/2018 4:38:05 PM

5x10
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7

7.5

8

8.5

9

Counts vs. Mass-to-Charge (m/z)
366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382

+ESI Scan (rt: 0.465-0.500 min, 4 scans) Frag=100.0V F1-p.d  Subtract

373.1660

(M+H)+
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Sample Name Position P2a1 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename F2-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/13/2018 1:42:53 PM

5x10
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Counts vs. Mass-to-Charge (m/z)
374 376 378 380 382 384 386 388 390 392 394 396 398 400 402

+ESI Scan (rt: 0.470-0.482 min, 2 scans) Frag=100.0V F2-p.d  Subtract

387.1822

(M+H)+
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="'====== CHANNEL fl＝＝＝＝＝＝三＝

NUCl 13C 
Pl 11. 80 usec 
E'Ll l. 00 dB 
PI..2.W 26. 73651505 W 
SFOl 75.4764278 M剖Z

=-====== CHAKNEL f2 ======== 

C?DPRG2 waltzl6 
;,JuC2 1日

PC?D2 BO.OD usec 
?12 -1. 00 dB
P.i.'-2 14. 3C dB 
Pl..2W 12. 36450577 W 
PL12W 0. 3649024� W 
SF02 300 .1312005 :':HZ 
SI 32768 
SF 75.4677867 悦刊Z
WOW no 
SSB O 
LS O. 00 Hz 
GB O 
PC 1. 40 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm 
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Sample Name Position P2a3 Instrument Name Instrument 1

User Name QTOF-PC\QTOF Inj Vol 0.1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename F3-p.d

ACQ Method 20110418-MSonly-p.m Comment Acquired Time 3/13/2018 1:46:49 PM

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

6.2

Counts vs. Mass-to-Charge (m/z)
412 414 416 418 420 422 424 426 428 430 432 434 436 438

+ESI Scan (rt: 0.343-0.355 min, 2 scans) Frag=100.0V F4-p.d  Subtract

425.1609

(M+H)+
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