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Part I: Experimental section 

General information: 

Commercially available materials purchased from Alfa Aesar or Aldrich was used as 

received. Proton nuclear magnetic resonance (1H NMR) spectra were recorded on a 

Bruker AV400 (400 MHz) or Bruker AV500 (500 MHz) spectrometer. Chemical shifts 

were recorded in parts per million (ppm, δ) relative to tetramethylsilane (δ 0.00). 1H 

NMR splitting patterns are designated as singlet (s), doublet (d), triplet (t), quartet (q), dd 

(doublet of doublets); m (multiplets), and etc. All first-order splitting patterns were 

assigned on the basis of the appearance of the multiplet. Splitting patterns that could not 

be easily interpreted are designated as multiplet (m) or broad (br). Carbon nuclear 

magnetic resonance (13C NMR) spectra were recorded on a Bruker AV400 (100 MHz) or 

Bruker AV500 (125 MHz) spectrometer. High resolution mass spectral analysis (HRMS) 

was performed on Waters Q-TOF Premier mass spectrometer. Analytical thin-layer 

chromatography (TLC) was carried out on Merck 60 F254 pre-coated silica gel plate (0.2 

mm thickness). Visualization was performed using a UV lamp. 
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General procedure for the catalytic reactions (Table 1-3): 

 

To a dry Schlenk tube equipped with a magnetic stir bar, was added azaarenes 1 (0.2 

mmol), isatylidene malononitriles 2 (0.1 mmol), Bi(OTf)3 (0.01 mmol). Freshly distilled 

dioxane (2 mL) was added and the reaction mixture was then stirred at reflux temperature 

till 2 was completely consumed (monitored by TLC). The mixture was concentrated 

under reduced pressure. The resulting crude residue was purified via column 

chromatography on silica gel (5:1 hexanes/EtOAc) to afford the desired products 3.  
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Characterization of products (3): 

 

2-(1-methyl-2-oxo-3-(pyridin-2-ylmethyl)indolin-3-yl)malononitrile (3a): Pale yellow 

solid, yield: 25.2 mg (83%); 1H NMR (CDCl3, 500 MHz) δ 8.43 (d, J = 4.5 Hz, 1 H), 

7.52-7.49 (m, 1 H), 7.36-7.33 (m, 2 H), 7.12-7.06 (m, 2 H), 6.95 (d, J = 7.5 Hz, 1 H), 

6.83 (d, J = 8.0 Hz, 1 H), 5.06 (s, 1 H), 3.51 (d, J = 14.0 Hz, 1 H), 3.45 (d, J = 14.0 Hz, 1 

H), 3.22 (s, 3 H); 13C NMR (125 MHz, CDCl3): δ 173.6, 154.5, 149.1, 143.7, 136.4, 

130.4, 125.2, 124.3, 124.2, 123.4, 122.4, 111.2, 110.1, 108.9, 52.0, 41.4, 29.9, 26.7; 

HRMS (ESI) calcd for C18H15N4O (M+H)+: 303.1246 , Found: 303.1255. 

 

2-(1-methyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (3b): 

Oil, yield: 25.5 mg (81%); 1H NMR (CDCl3, 400 MHz) δ 7.41-7.30 (m, 3 H), 7.07-7.03 

(m, 1 H), 6.94 (d, J = 7.6 Hz, 1 H), 6.85 (d, J = 7.6 Hz, 1 H), 6.77 (d, J = 7.6 Hz, 1 H), 

5.00 (s, 1 H), 3.49 (d, J = 14.4 Hz, 1 H), 3.42 (d, J = 14.4 Hz, 1 H), 3.25 (s, 3 H), 2.39 (s, 

3 H); 13C NMR (100 MHz, CDCl3): δ 173.8, 157.6, 153.6, 143.9, 136.6, 130.3, 125.4, 

124.1, 123.2, 121.7, 120.9, 111.2, 110.2, 108.7, 51.8, 41.0, 30.0, 26.6, 24.3; HRMS (ESI) 

calcd for C19H17N4O (M+H)+: 317.1402,  Found: 317.1398.  
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2-(1,5-dimethyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile 

(3c): White solid, yield: 24.5 mg (74%); 1H NMR (CDCl3, 400 MHz) δ 7.39 (t, J = 8.0 

Hz, 1 H), 7.15-7.12 (m, 2 H), 6.94 (d, J = 7.6 Hz, 1 H), 6.77 (d, J = 7.6 Hz, 1 H), 6.73 (d, 

J = 8.0 Hz, 1 H), 4.95 (s, 1 H), 3.43 (s, 2 H), 3.22 (s, 3 H), 2.40 (s, 3 H), 2.30 (s, 3 H); 13C 

NMR (100 MHz, CDCl3): δ 173.7, 157.6, 153.7, 141.5, 136.6, 132.9, 130.6, 125.5, 124.8, 

121.7, 120.9, 111.3, 110.3, 108.5, 51.8, 41.1, 30.1, 26.6, 24.3, 21.1; HRMS (ESI) calcd 

for C20H19N4O (M+H)+: 331.1559,  Found: 331.1559. 

 

2-(5-methoxy-1-methyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-

yl)malononitrile (3d): Colorless solid, yield: 24.9 mg (72%); 1H NMR (CDCl3, 400 

MHz) δ 7.41 (t, J = 7.6 Hz, 1 H), 6.95 (d, J = 7.6 Hz, 1 H), 6.92-6.91 (m, 1 H), 6.87-6.85 

(m, 1 H), 6.80-6.76 (m, 2 H), 5.02 (s, 1 H), 3.74 (s, 3 H), 3.48 (d, J = 14.8 Hz, 1 H), 3.40 

(d, J = 14.4 Hz, 1 H), 3.23 (s, 3 H), 2.41 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 173.5, 

157.7, 156.2, 153.7, 137.3, 136.7, 126.6, 121.7, 121.0, 114.8, 111.4, 111.1, 110.2, 109.2, 

55.8, 52.0, 40.9, 30.0, 26.7, 24.3; HRMS (ESI) calcd for C20H19N4O2 (M+H)+: 347.1508, 

Found: 347.1512.  

 

2-(5-fluoro-1-methyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-

yl)malononitrile (3e): Colorless oil, yield: 28.2 mg (84%); 1H NMR (CDCl3, 400 MHz) 

δ 7.42 (t, J = 7.6 Hz, 1 H), 7.10-7.03 (m, 2 H), 6.95 (d, J = 7.6 Hz, 1 H), 6.82-6.78 (m, 2 

H), 4.99 (s, 1 H), 3.51 (d, J = 14.8 Hz, 1 H), 3.43 (d, J = 14.8 Hz, 1 H), 3.25 (s, 3 H), 2.38 

(s, 3 H); 13C NMR (100 MHz, CDCl3) δ 173.6, 159.1 (d, J = 241.0 Hz), 157.7, 153.2, 
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140.1 (d, J = 2.0 Hz), 136.8, 126.9 (d, J = 8.0 Hz), 121.9, 120.9, 116.7 (d, J = 23.0 Hz), 

112.5 (d, J = 26.0 Hz), 110.9, 109.9, 109.3 (d, J = 8.0 Hz), 52.0 (d, J = 2.0 Hz), 40.8, 

30.0, 26.8, 24.3; 19F NMR (376 MHz, CDCl3) δ -118.6; HRMS (ESI) calcd for 

C19H16N4OF (M+H)+: 335.1308, Found: 335.1309.  

 

2-(1-methyl-3-((6-methylpyridin-2-yl)methyl)-5-nitro-2-oxoindolin-3-

yl)malononitrile (3f): Yellow solid, yield: 31.3 mg (87%); 1H NMR (CDCl3, 400 MHz) 

δ 8.33 (dd, J1 = 2.0 Hz, J2 = 8.4 Hz, 1 H), 8.23 (d, J = 2.0 Hz, 1 H), 7.44 (t, J = 8.0 Hz, 1 

H), 7.00 (d, J = 8.8 Hz, 1 H), 6.95 (d, J = 7.6 Hz, 1 H), 6.88 (d, J = 7.6 Hz, 1 H), 4.92 (s, 

1 H), 3.68 (d, J = 15.2 Hz, 1 H), 3.55 (d, J = 15.2 Hz, 1 H), 3.38 (s, 3 H), 2.32 (s, 3 H); 

13C NMR (100 MHz, CDCl3): δ 174.4, 157.6, 152.6, 149.9, 143.6, 137.1, 127.3, 126.4, 

122.0, 120.7, 120.2, 110.3, 109.5, 108.3, 51.3, 40.4, 30.0, 27.1, 24.2; HRMS (ESI) calcd 

for C19H16N5O3 (M+H)+: 362.1253, Found: 362.1245.  

 

2-(1-methyl-3-((6-methylpyridin-2-yl)methyl)-2-oxo-5-(trifluoromethoxy)indolin-3-

yl)malononitrile (3g): White solid, yield: 36.9 mg (92%); 1H NMR (CDCl3, 400 MHz) δ 

7.41 (t, J = 7.6 Hz, 1 H), 7.23-7.18 (m, 2 H), 6.96 (d, J = 7.6 Hz, 1 H), 6.85 (d, J = 8.4 Hz, 

1 H), 6.80 (d, J = 7.6 Hz, 1 H), 5.01 (s, 1 H), 3.54 (d, J = 14.8 Hz, 1 H), 3.41 (d, J = 14.4 

Hz, 1 H), 3.26 (s, 3 H), 2.38 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 173.7, 157.8, 153.1, 

144.8, 142.7, 136.8, 126.7, 123.4, 121.9, 120.9, 120.4 (q, J = 255.8 Hz), 118.5, 110.7, 
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109.9, 109.2, 51.9, 40.8, 29.8, 26.8, 24.2; 19F NMR (376 MHz, CDCl3) δ -58.5; HRMS 

(ESI) calcd for C20H16N4O2F3 (M+H)+: 401.1225, Found: 401.1231.  

 

2-(1,7-dimethyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile 

(3h): Yellow solid, yield: 21.6 mg (65%); 1H NMR (CDCl3, 400 MHz) δ 7.40 (t, J = 7.6 

Hz, 1 H), 7.12 (d, J = 7.2 Hz, 1 H), 7.06 (d, J = 7.6 Hz, 1 H), 6.97-6.90 (m, 2 H), 6.75 (d, 

J = 7.6 Hz, 1 H), 5.01 (s, 1 H), 3.52 (s, 3 H), 3.43 (d, J = 14.8 Hz, 1 H), 3.38 (d, J = 14.4 

Hz, 1 H), 2.54 (s, 3 H), 2.43 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 174.5, 157.6, 153.7, 

141.6, 136.6, 134.0, 126.1, 123.1, 121.8, 121.7, 121.0, 120.4, 111.3, 110.4, 51.2, 41.3, 

30.2, 30.0, 24.4, 19.0; HRMS (ESI) calcd for C20H19N4O (M+H)+: 331.1559, Found: 

331.1554.  

 

2-(1-allyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (3i): Oil, 

yield: 33.2 mg (97%); 1H NMR (CDCl3, 400 MHz) δ 7.40-7.26 (m, 3 H), 7.15-7.01 (m, 1 

H), 6.95 (d, J = 8.0 Hz, 1 H), 6.84 (d, J = 8.0 Hz, 1 H), 6.76 (d, J = 7.6 Hz, 1 H), 5.81-

5.71 (m, 1 H), 5.22-5.18 (m, 2 H), 5.04 (s, 1H), 4.48-4.42 (m, 1H), 4.27-4.20 (m, 1H), 

3.50 (d, J = 14.4 Hz, 1 H), 3.41 (d, J = 14.0 Hz, 1 H), 2.40 (s, 3 H); 13C NMR (100 MHz, 

CDCl3): δ 173.4, 157.8, 153.6, 143.0, 136.6, 130.5, 130.2, 125.4, 124.2, 123.2, 121.8, 

121.1, 118.2, 111.1, 110.5, 109.7, 51.9, 42.9, 41.4, 30.0, 24.3; HRMS (ESI) calcd for 

C21H19N4O (M+H)+: 343.1559, Found: 343.1562.  
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2-(1-benzyl-3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (3j): 

Yellow solid, yield: 34.8 mg (89%); 1H NMR (CDCl3, 400 MHz) δ 7.39-7.35 (m, 2 H), 

7.29-7.20 (m, 6 H), 7.04 (td, J1 = 0.8 Hz, J2 = 7.6 Hz, 1 H), 6.97 (d, J = 8.0 Hz, 1 H), 6.75 

(d, J = 7.6 Hz, 1 H), 6.70 (d, J = 8.0 Hz, 1 H), 5.10 (s, 1 H), 5.00 (d, J = 15.6 Hz, 1 H), 

4.81 (d, J = 15.6 Hz, 1 H), 3.53 (d, J = 14.0 Hz, 1 H), 3.43 (d, J = 14.4 Hz, 1 H), 2.40 (s, 

3 H); 13C NMR (100 MHz, CDCl3): δ 173.8, 157.9, 153.5, 143.0, 136.7, 134.7, 130.2, 

128.8, 127.8, 127.2, 125.4, 124.3, 123.3, 121.9, 121.2, 111.2, 110.4, 109.9, 52.0, 44.4, 

41.6, 30.0, 24.3; HRMS (ESI) calcd for C25H21N4O (M+H)+: 393.1715, Found: 393.1720.  

 

2-(1-methyl-3-((3-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (3k): 

Colorless oil, yield: 20.8 mg (66%); 1H NMR (CDCl3, 400 MHz) δ 8.24 (d, J = 4.4 Hz, 1 

H), 7.38-7.34 (m, 2 H), 7.29 (d, J = 7.2 Hz, 1 H), 7.05-7.00 (m, 2 H), 6.91 (d, J = 7.6 Hz, 

1 H), 5.30 (s, 1 H), 3.61 (d, J = 15.6 Hz, 1 H), 3.33 (d, J = 16.0 Hz, 1 H), 3.31 (s, 3 H), 

2.15 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 174.2, 153.2, 146.2, 144.1, 137.9, 132.0, 

130.3, 126.0, 123.9, 123.2, 122.3, 111.3, 110.3, 108.9, 51.3, 37.2, 29.8, 26.7, 18.8; 

HRMS (ESI) calcd for C19H17N4O (M+H)+: 317.1402, Found: 317.1399. 
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2-(1-methyl-2-oxo-3-(pyridin-4-ylmethyl)indolin-3-yl)malononitrile (3l): Colorless oil, 

yield: 21.2 mg (70%); 1H NMR (CDCl3, 400 MHz) δ 8.31-8.30 (m, 2 H), 7.73 (d, J = 7.6 

Hz, 1 H), 7.39 (td, J1 = 1.2 Hz, J2 = 8.0 Hz, 1 H), 7.27-7.25 (m, 1 H), 6.76-6.75 (m, 2 H), 

6.72 (d, J = 8.0 Hz, 1 H), 4.39 (s, 1 H), 3.40 (d, J = 12.8 Hz, 1 H), 3.29 (d, J = 12.8 Hz, 1 

H), 3.01 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 172.6, 149.5, 143.6, 141.7, 131.1, 

124.7, 123.93, 123.90, 123.7, 110.6, 109.42, 109.36, 53.4, 39.9, 30.3, 26.5; HRMS (ESI) 

calcd for C18H15N4O (M+H)+: 303.1246, Found: 303.1240. 

 

2-(1-methyl-2-oxo-3-(1-(pyridin-2-yl)ethyl)indolin-3-yl)malononitrile (3m): Colorless 

oil, yield: 17.2 mg (54%, dr = 2.5:1.0); (The major one) 1H NMR (CDCl3, 500 MHz) δ 

8.52 (d, J = 4.0 Hz, 1 H), 7.57 (td, J1 = 2.0 Hz, J2 = 8.0 Hz, 1 H), 7.34-7.23 (m, 2 H), 

7.18-7.15 (m, 1 H), 7.07-7.04 (m, 2 H), 6.80 (d, J = 7.5 Hz, 1 H), 4.98 (s, 1 H), 3.90-3.83 

(m, 1 H), 3.25 (s, 3 H), 1.30 (d, J = 7.0 Hz, 3 H); (mixture) 13C NMR (100 MHz, CDCl3): 

δ 173.7, 172.5, 159.3, 158.4, 148.8, 148.6, 144.1, 143.9, 136.7, 136.4, 130.5, 130.3, 125.9, 

125.2, 124.5, 124.0, 123.8, 123.5, 123.3, 123.2, 122.7, 122.6, 110.9, 110.3, 109.0, 108.7, 

55.5, 54.9, 45.2, 44.6, 29.6, 29.2, 26.6, 26.5, 15.1, 14.2; HRMS (ESI) calcd for 

C19H17N4O (M+H)+: 317.1402, Found: 317.1394. 

 

2-(1-methyl-2-oxo-3-(quinolin-2-ylmethyl)indolin-3-yl)malononitrile (3n): Colorless 

oil, yield: 21.2 mg (60%); 1H NMR (CDCl3, 400 MHz) δ 8.00 (d, J = 8.4 Hz, 1 H), 7.85 

(d, J = 8.4 Hz, 1 H), 7.74 (d, J = 8.0 Hz, 1 H), 7.67 (t, J = 7.6 Hz, 1 H), 7.50 (t, J = 7.2 Hz, 

1 H), 7.42 (d, J = 7.6 Hz, 1 H), 7.32 (t, J = 8.0 Hz, 1 H), 7.11 (d, J = 8.4 Hz, 1 H), 7.04 (t, 
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J = 7.6 Hz, 1 H), 6.86 (d, J = 8.0 Hz, 1 H), 5.12 (s, 1 H), 3.77 (d, J = 15.2 Hz, 1 H), 3.65 

(d, J = 14.8 Hz, 1 H), 3.29 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 173.8, 154.8, 147.2, 

144.1, 136.5, 130.4, 129.7, 128.9, 127.5, 126.9, 126.6, 125.5, 124.1, 123.3, 121.8, 111.1, 

110.1, 108.9, 51.7, 41.5, 30.2, 26.8; HRMS (ESI) calcd for C22H17N4O (M+H)+: 353.1402, 

Found: 353.1405. 

 

2-(1-methyl-3-((6-methylquinolin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (3o): 

Colorless solid, yield: 20.3 mg (55%); 1H NMR (CDCl3, 400 MHz) δ 7.90 (d, J = 8.4 Hz, 

1 H), 7.75 (d, J = 9.2 Hz, 1 H), 7.50-7.49 (m, 2 H), 7.39 (d, J = 7.2 Hz, 1 H), 7.31 (td, J1 

= 0.8 Hz, J2 = 7.6 Hz, 1 H), 7.06-7.00 (m, 2 H), 6.84 (d, J = 8.0 Hz, 1 H), 5.16 (s, 1 H), 

3.74 (d, J = 14.8 Hz, 1 H), 3.60 (d, J = 14.8 Hz, 1 H), 3.28 (s, 3 H), 2.50 (s, 3 H); 13C 

NMR (100 MHz, CDCl3): δ 173.8, 153.8, 145.9, 144.0, 136.5, 135.8, 132.0, 130.4, 128.6, 

126.9, 126.4, 125.5, 124.2, 123.3, 121.9, 111.2, 110.2, 108.9, 51.8, 41.4, 30.1, 26.7, 21.5; 

HRMS (ESI) calcd for C23H19N4O (M+H)+: 367.1559, Found: 367.1548. 

 

2-(3-((6-bromoquinolin-2-yl)methyl)-1-methyl-2-oxoindolin-3-yl)malononitrile (3p): 

White solid, yield: 23.4 mg (54%); 1H NMR (CDCl3, 400 MHz) δ 7.91-7.89 (m, 2 H), 

7.74-7.68 (m,2 H), 7.44 (d, J = 7.6 Hz, 1 H), 7.33 (t, J = 7.6 Hz, 1 H), 7.12 (d, J = 8.8 Hz, 

1 H), 7.06 (t, J = 7.6 Hz, 1 H), 6.85 (d, J = 8.0 Hz, 1 H), 4.97 (s, 1 H), 3.73 (d, J = 14.8 

Hz, 1 H), 3.66 (d, J = 14.8 Hz, 1 H), 3.27 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 173.7, 

155.3, 145.8, 144.0, 135.5, 133.3, 130.6, 130.5, 129.6, 127.9, 125.3, 124.0, 123.4, 122.7, 
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120.5, 111.1, 110.0, 108.9, 51.8, 41.6, 30.3, 26.8; HRMS (ESI) calcd for C22H16N4OBr 

(M+H)+: 431.0507, Found: 431.0493. 

 

2-(1-methyl-2-oxo-3-(quinoxalin-2-ylmethyl)indolin-3-yl)malononitrile (3q): Oil, 

yield: 15.8 mg (45%); 1H NMR (400 MHz, CDCl3) δ 8.54 (s, 1 H), 8.04-8.01 (m, 1 H), 

7.87-7.84 (m, 1 H), 7.74-7.71 (m, 2 H), 7.53 (d, J = 7.2 Hz, 1 H), 7.35 (td, J1 = 0.8 Hz, J2 

= 8.0 Hz, 1 H), 7.11 (t, J = 7.6 Hz, 1 H), 6.85 (d, J = 7.6 Hz, 1 H), 4.83 (s, 1 H), 3.80 (d, J 

= 15.2 Hz, 1 H), 3.76 (d, J = 15.2 Hz, 1 H), 3.27 (s, 3 H); 13C NMR (100 MHz, CDCl3) δ 

173.3, 149.7, 145.3, 143.9, 141.5, 141.3, 130.8, 130.4, 130.0, 129.3, 128.9, 124.7, 123.9, 

123.7, 110.9, 109.7, 109.1, 51.7, 39.1, 30.4, 26.8; HRMS (ESI) calcd for C21H16N5O 

(M+H)+: 354.1355, Found: 354.1360. 

 

2-(5-bromo-1-methyl-2-oxo-3-(pyridin-2-ylmethyl)indolin-3-yl)malononitrile (3r): 

Colorless oil, yield: 32.4 mg (85%); 1H NMR (400 MHz, CDCl3) δ 8.42 (d, J = 4.4 Hz, 1 

H), 7.55 (td, J = 7.6, 1.6 Hz, 1 H), 7.50-7.44 (m, 2 H), 7.14 (dd, J = 6.8, 4.8 Hz, 1 H), 

6.99 (d, J = 7.6 Hz, 1 H), 6.73 (d, J = 8.4 Hz, 1 H), 5.07 (s, 1 H), 3.52 (d, J = 14.8 Hz, 1 

H), 3.45 (d, J = 14.8 Hz, 1 H), 3.22 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 173.1, 154.0, 

149.1, 142.9, 136.6, 133.3, 127.4, 127.2, 124.2, 122.5, 115.9, 110.8, 110.3, 109.8, 51.9, 

41.1, 29.8, 26.8; HRMS (ESI) calcd for C18H14N4OBr (M+H)+: 381.0351, Found: 

381.0344. 
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2-(3-((6-methylpyridin-2-yl)methyl)-2-oxoindolin-3-yl)malononitrile (5): Colorless 

solid, yield: 26.8 mg (89%); 1H NMR ((CD3)2CO, 400 MHz) δ 9.88 (s, 1 H), 7.51-7.47 

(m, 1 H), 7.28-7.24 (m, 1 H), 7.19-7.17 (m, 1 H), 7.04-7.02 (m, 1 H), 6.98-6.92 (m, 3 H), 

5.53 (s, 1 H), 3.57 (d, J = 14.4 Hz, 1 H), 3.46 (d, J = 14.4 Hz, 1 H), 2.38 (s, 3 H); 13C 

NMR (100 MHz, (CD3)2CO): δ 176.2, 158.5, 155.4, 143.6, 137.6, 130.8, 127.4, 125.5, 

122.9, 122.3, 122.0, 113.0, 112.4, 111.0, 52.8, 41.6, 30.8, 24.2; HRMS (ESI) calcd for 

C18H15N4O (M+H)+: 303.1246, Found: 303.1243. 
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