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(1) Spectral Data of Key Compounds:

Spectral data of compound 4-(ethynyloxy)-1,2-dimethylbenzene (1f’): 

Black oil; 
1
H NMR (400 MHz, CDCl3): δ 7.08 (d, J = 8.4 Hz, 1H), 7.04 (s, 1H), 7.99 (d, J = 8.0

Hz, 1H), 2.25 (s, 3 H), 2.21 (s, 3H), 2.03 (s, 1H); 
13

C NMR (100 MHz, CDCl3): δ 153.6, 138.3,

132.8, 130.5, 115.9, 112.0, 85.0, 32.8, 20.0, 19.0; EI-MS calcd. for C10H10NaO (M+Na): 

169.0629; Found: 169.0634. 

Spectral data of compound 4-(ethynyloxy)-1,2-dimethylbenzene (1h’): 

Black oil; 
1
H NMR (500 MHz, CDCl3): δ 7.58 (d, J = 8.3 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H),

7.29 (t, J = 7.7 Hz, 1H), 7.08 (t, J = 7.7 Hz, 1H), 2.17 (s, 1H); 
13

C NMR (100 MHz, CDCl3): δ

151.1, 130.5, 127.8, 125.3, 121.6, 115.2, 83.4, 34.6; EI-MS calcd. for C8H6ClO(M+H): 153.0107; 

Found: 153.0125. 

Spectral data of compound (E)-3-phenoxyacrylaldehyde (1a-O): 

Pale yellow oil; 
1
H NMR (400 MHz, CDCl3): δ 9.47 (d, J = 8.1 Hz, 1H), 7.58 (d, J = 12.4 Hz,

1H), 7.42-7.37 (m, 2H), 7.25-7.21 (m, 1H), 7.10-7.07 (m, 2H),  5.84 (dd, J = 8.0, 12.3 Hz, 1H); 

13
C NMR (100 MHz, CDCl3): δ 190.8, 167.2, 155.5, 130.1, 125.7, 118.3, 114.3; EI-MS calcd. 

for C9H8O2: 148.0524; Found: 148.0510. 
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Spectral data for (Z)-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3a): 

 
 

Orange solid; m.p 182-183 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.22 (s, 1H), 7.83 (d, J = 9.4 Hz, 

1H), 7.70 (d, J = 9.4 Hz, 1H), 7.47 (t, J = 8.5 Hz, 3H), 7.26-7.25 (m, 1H), 7.06-7.01 (m, 3H), 

4.55 (s, 2H), 2.67 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 188.6, 152.7, 149.4, 138.1, 136.4, 

132.2, 126.0, 125.3, 125.0, 124.5, 124.0, 123.6, 123.3, 122.0, 118.7, 117.2, 97.2, 72.0, 17.0; EI-

MS calcd. for C19H15NO2: 289.1103; Found: 289.1106.   

Spectral data for (Z)-6-chloro-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3b): 

 

Orange solid; m.p 243-244 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.26 (s, 1H), 7.90 (d, J = 9.4 Hz, 

1H), 7.66 (d, J = 9.4 Hz, 1H), 7.49-7.47 (m, 2H), 7.41 (d, J = 2.2 Hz, 1H), 7.26 (t, J = 7.6 Hz, 

1H), 6.97-6.93 (m, 2H), 4.50 (s, 2H), 2.66 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 188.3, 151.2, 

149.5, 138.8, 136.3, 132.5, 127.0, 126.4, 126.1, 125.5, 124.4, 124.3, 123.4, 123.0, 118.3, 118.1, 

96.4, 72.0, 17.0; EI-MS calcd. for C19H14ClNO2: 323.0713; Found: 323.0722. 

Spectral data for (Z)-6-bromo-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3c): 
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Orange solid; m.p 261-261 °C; 
1
H NMR (500 MHz, CDCl3): δ 16.26 (s, 1H), 7.90 (d, J = 9.5 Hz, 

1H), 7.66 (d, J = 9.4 Hz, 1H), 7.55 (s, 1H), 7.47 (d, J = 2.2 Hz, 2H), 7.26 (t, J = 8.0 Hz, 1H), 

7.11 (d, J = 8.0 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H),  4.50 (s, 2H), 2.66 (s, 3H); 
13

C NMR (125 

MHz, CDCl3): δ 188.3, 151.7, 149.5, 138.9, 136.3, 132.5, 127.3, 126.9, 126.1, 125.8, 125.5, 

124.3, 123.5, 118.8, 118.1, 114.5, 96.3, 72.0, 17.0; EI-MS calcd. for C19H14BrNO2: 367.0208; 

Found: 367.0089. 

Spectral data for (Z)-6-methyl-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3d): 

 

Orange solid; m.p 174-175 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.18 (s, 1H), 7.81 (d, J = 9.4 Hz, 

1H), 7.69 (d, J = 9.4 Hz, 1H), 7.44 (d, J = 7.6 Hz, 2H), 7.27 (d, J = 1.6 Hz, 1H), 7.23 (t, J = 7.5 

Hz, 1H), 6.92 (d, J = 8.1 Hz, 1H), 6.84 (dd, J = 8.1, 1.6 Hz, 1H),  4.50 (s, 2H), 2.65 (s, 3H), 2.33 

(s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 188.9, 150.6, 149.4, 138.1, 136.5, 132.2, 131.2, 126.0, 

125.5, 125.3, 124.3, 124.1, 123.9, 123.3, 118.8, 116.9, 97.3, 72.2, 21.1, 17.0; EI-MS calcd. for 

C20H17NO2: 303.1259; Found: 303.1256.  

Spectral data for (Z)-6-methoxy-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3e): 

 

Orange solid; m.p 197-198 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.23 (s, 1H), 7.82 (d, J = 9.4 Hz, 

1H), 7.74 (dd, J = 9.4, 0.8 Hz, 1H), 7.45 (d, J = 7.6 Hz, 2H), 7.25-7.22  (m, 1H), 7.03 (d, J = 2.3 

Hz, 1H), 6.96 (d, J = 8.6 Hz, 1H), 6.58 (dd, J = 8.1, 2.9 Hz, 1H), 4.48 (s, 2H), 3.79 (s, 3H), 2.65 

(s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 189.1, 154.6, 149.5, 146.9, 138.2, 136.4, 132.3, 126.0, 
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125.6, 125.4, 124.0, 123.3, 118.6, 117.4, 110.2, 108.8, 97.3, 72.3, 55.7, 17.0; EI-MS calcd. for 

C20H17NO3: 319.1208; Found: 319.1205.  

Spectral data for (Z)-6-chloro-7-methyl-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one 

(3f):  

 

Orange solid; m.p 195-196 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.21 (s, 1H), 7.88 (d, J = 9.4 Hz, 

1H), 7.65 (d, J = 9.4 Hz, 1H), 7.48-7.46 (m, 2H), 7.47 (s, 1H),  7.27-7.23 (m, 1H), 6.88 (s, 1H), 

4.49 (s, 2H), 2.65 (s, 3H), 2.32 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 188.2, 151.2, 149.3, 

138.6, 136.4, 132.4, 132.2, 127.0, 126.1, 125.5, 124.2, 123.8, 123.3, 119.4, 118.3, 96.3, 72.1, 

19.7, 17.0, one carbon merged with others; EI-MS calcd. for C20H16ClNO2: 337.0870; Found: 

337.0872. 

Spectral data for (Z)-7-bromo-4-(8-methylquinolin-2(1H)-ylidene) chroman-3-one (3g):  

 

Orange solid; m.p 231-232 °C; 
1
H NMR (400 MHz, CDCl3): δ 16.20 (s, 1H), 7.84 (d, J = 9.3 Hz, 

1H), 7.59 (d, J = 9.3 Hz, 1H), 7.46 (d, J = 7.4 Hz, 2H), 7.31-7.25 (m, 2H), 7.16-7.10 (m, 2H), 

4.51 (s, 2H), 2.64 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 187.9, 153.5, 149.4, 138.5, 136.3, 

132.4, 126.1, 125.4, 124.9, 124.4, 124.2, 123.7, 123.4, 120.5, 118.3, 116.8, 96.5, 72.1, 17.0; EI-

MS calcd. for C19H14BrNO2: 367.0208; Found: 367.0203. 

Spectral data for (Z)-8-bromo-4-(8-methylquinolin-2(1H)-ylidene) chroman-3-one (3h):  
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Orange solid; m.p 224-225 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.23 (s, 1H), 7.84 (d, J = 9.4 Hz, 

1H), 7.62 (d, J = 9.4 Hz, 1H), 7.47 (d, J = 7.6 Hz, 2H), 7.37 (d, J = 7.7 Hz, 1H), 7.27-7.24 (m, 

2H), 6.86 (t, J = 7.8 Hz, 1H), 4.61 (s, 2H), 2.65 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 187.9, 

149.6, 149.3, 138.5, 136.3, 132.4, 128.5, 126.2, 126.1, 125.4, 124.3, 123.4, 122.8, 122.5, 118.3, 

111.6, 96.6, 72.2, 17.0; EI-MS calcd. for C19H14BrNO2: 367.0208; Found: 367.0209. 

Spectral data for (Z)-6-chloro-7-methyl-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one 

(3i): 

 

Orange solid; m.p 195-196 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.21 (s, 1H), 7.88 (d, J = 9.4 Hz, 

1H), 7.65 (d, J = 9.4 Hz, 1H), 7.48-7.46 (m, 2H), 7.47 (s, 1H),  7.27-7.23 (m, 1H), 6.88 (s, 1H), 

4.49 (s, 2H), 2.65 (s, 3H), 2.32 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 188.2, 151.2, 149.3, 

138.6, 136.4, 132.4, 132.2, 127.0, 126.1, 125.5, 124.2, 123.8, 123.3, 119.4, 118.3, 96.3, 72.1, 

19.7, 17.0, one carbon merged with others; EI-MS calcd. for C20H16ClNO2: 337.0870; Found: 

337.0872.  

Spectral data for (Z)-7-bromo-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3j): 
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Orange solid; m.p 231-232 °C; 
1
H NMR (400 MHz, CDCl3): δ 16.20 (s, 1H), 7.84 (d, J = 9.3 Hz, 

1H), 7.59 (d, J = 9.3 Hz, 1H), 7.46 (d, J = 7.4 Hz, 2H), 7.31-7.25 (m, 2H), 7.16-7.10 (m, 2H), 

4.51 (s, 2H), 2.64 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 187.9, 153.5, 149.4, 138.5, 136.3, 

132.4, 126.1, 125.4, 124.9, 124.4, 124.2, 123.7, 123.4, 120.5, 118.3, 116.8, 96.5, 72.1, 17.0; EI-

MS calcd. for C19H14BrNO2: 367.0208; Found: 367.0203. 

Spectral data for (Z)-8-bromo-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3k): 

 

Orange solid; m.p 224-225 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.23 (s, 1H), 7.84 (d, J = 9.4 Hz, 

1H), 7.62 (d, J = 9.4 Hz, 1H), 7.47 (d, J = 7.6 Hz, 2H), 7.37 (d, J = 7.7 Hz, 1H), 7.27-7.24 (m, 

2H), 6.86 (t, J = 7.8 Hz, 1H), 4.61 (s, 2H), 2.65 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 187.9, 

149.6, 149.3, 138.5, 136.3, 132.4, 128.5, 126.2, 126.1, 125.4, 124.3, 123.4, 122.8, 122.5, 118.3, 

111.6, 96.6, 72.2, 17.0; EI-MS calcd. for C19H14BrNO2: 367.0208; Found: 367.0209. 

Spectral data for (Z)-2-methyl-4-(8-methylquinolin-2(1H)-ylidene)chroman-3-one (3l): 

 

Orange solid; m.p 133-134 °C; 
1
H NMR (400 MHz, CDCl3): δ 16.27 (s, 1H), 7.80 (d, J = 9.5 Hz, 

1H), 7.70 (d, J = 9.4 Hz, 1H), 7.45 (t, J = 7.3 Hz, 3H), 7.22-7.20 (m, 1H), 7.07-6.98 (m, 3H), 

4.57 (q, J = 6.8 Hz, 1H), 2.67 (s, 3H), 1.51 (d, J = 6.8 Hz, 3H); 
13

C NMR (150 MHz, CDCl3): δ 

190.8, 151.5, 149.7, 137.9, 136.5, 132.1, 126.0, 125.3, 125.0, 124.5, 123.9, 123.5, 123.3, 121.8, 

119.0, 117.8, 96.4, 77.0, 17.2, 16.3; EI-MS calcd. for C20H17NO2: 303.1259; Found: 303.1258. 

Spectral data for (Z)-4-(8-methylquinolin-2(1H)-ylidene)-2H-benzo[h]chromen-3(4H)-one 

(3m): 
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Orange solid; m.p 261-262 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.06 (s, 1H), 8.19 (d, J = 9.3 Hz, 

1H), 7.81 (d, J = 9.4 Hz, 1H), 7.77 (d, J = 9.4 Hz, 1H), 7.65 (d, J = 9.3 Hz, 1H), 7.62 (d, J = 8.5 

Hz, 1H), 7.50 (d, J = 9.4 Hz, 1H), 7.46-7.43 (m, 3H), 7.39-7.38 (m, 1H), 7.23 (t, J = 7.4 Hz, 1H), 

4.70 (s, 2H), 2.67 (s, 3H); 
13

C NMR (150 MHz, CDCl3): δ 189.3, 148.9, 147.1, 138.1, 136.5, 

132.3, 131.9, 127.4, 125.9, 125.7, 125.6, 125.4, 125.1, 123.9, 123.3, 122.9, 121.4, 121.2, 119.1, 

118.8, 97.8, 72.4, 17.0; ESI-MS (M+H) calcd. for C23H18NO2: 340.1338; Found: 340.1328. 

Spectral data for (Z)-4-(8-ethylquinolin-2(1H)-ylidene)chroman-3-one (3n): 

 

Orange solid; m.p 184-185 °C; 
1
H NMR (400 MHz, CDCl3): δ 16.29 (s, 1H), 7.82 (d, J = 9.4 Hz, 

1H), 7.68 (d, J = 9.4 Hz, 1H), 7.47-7.44 (m, 3H), 7.27 (t, J = 7.3 Hz, 1H), 7.03-6.99 (m, 3H), 

4.53 (s, 2H), 3.04 (q, J = 7.4 Hz, 2H), 1.44 (t, J = 7.4 Hz, 3H); 
13

C NMR (100 MHz, CDCl3): δ 

188.6, 152.7, 149.4, 138.2, 135.7, 131.7, 130.2, 125.3, 124.9, 124.5, 124.1, 123.6, 123.4, 121.9, 

118.6, 117.2, 97.1, 72.0, 23.7, 12.9; EI-MS calcd. for C20H17NO2: 303.1259; Found: 303.1255. 

Spectral data for (Z)-4-(8-isopropylquinolin-2(1H)-ylidene)chroman-3-one (3o): 

 

Orange solid; m.p 173-174 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.41 (s, 1H), 7.84 (d, J = 9.4 Hz, 

1H), 7.70 (dd, J = 9.4, 1.0 Hz, 1H), 7.54 (d, J = 9.3 Hz, 1H), 7.47-7.44 (m, 2H), 7.31 (t, J = 7.6 
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Hz, 1H), 7.04-6.99 (m, 3H), 4.53 (s, 2H), 3.66-3.59 (m, 1H), 1.44 (d, J = 6.8 Hz, 6H); 
13

C NMR 

(150 MHz, CDCl3): δ 188.6, 152.8, 149.6, 138.5, 136.5, 135.2, 127.7, 125.4, 125.0, 124.6, 124.3, 

123.6, 122.0, 118.6, 117.3, 97.1, 72.1, 29.6 (grease peak), 27.7, 22.4, one carbon merged with 

others; EI-MS calcd. for C21H19NO2: 317.1416; Found: 317.1414. 

Spectral data for (Z)-4-(8-benzylquinolin-2(1H)-ylidene)chroman-3-one (3p): 

 

Orange solid; m.p 194-195 °C; 
1
H NMR (600 MHz, CDCl3): δ 16.29 (s, 1H), 7.81 (d, J = 9.4 Hz, 

1H), 7.68 (d, J = 9.4 Hz, 1H), 7.48-7.43 (m, 2H), 7.34-7.31 (m, 5H),  7.25-7.23 (m, 2H), 7.04-

7.00 (m, 3H), 4.36 (s, 2H); 
13

C NMR (150 MHz, CDCl3): δ 188.5, 152.8, 149.5, 138.1, 137.8, 

136.0, 132.1, 129.3, 128.6, 126.6, 125.9, 125.1, 124.5, 124.0, 123.7, 122.0, 119.0, 117.2, 97.4, 

72.0, 36.4, other carbons merged with others; EI-MS calcd. for C25H19NO2: 365.1416; Found: 

365.1414. 

Spectral Data of (Z)-3-(8-methylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one (4a): 

 

Orange solid, m.p 219-220 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.23 (bs, 1H), 7.86 (d, J = 9.2 

Hz, 1H), 7.51 (d, J = 9.6 Hz, 1H), 7.46-7.43 (m, 3H), 7.21 (t, J = 8.0 Hz, 1H), 7.17-7.11 (m, 2H), 

7.08-7.04 (m, 1H), 2.61 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 171.7, 149.1, 148.3, 138.8, 136.1, 

132.9, 125.9, 125.8, 125.0, 123.8, 122.9, 122.6, 122.0, 117.8, 117.3, 110.1, 85.2, 16.6 ; ESI-MS 

calcd for  C18H14NO2 [M+H]: 276.1025 found:  276.1016. 

Spectral Data of (Z)-5-methyl-3-(8-methylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one 

(4b): 
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Orange solid, m.p 228-229 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.22 (bs, 1H), 7.85 (dd, J = 9.2, 

2.0 Hz, 1H), 7.50 (d, J = 9.2 Hz, 1H), 7.43 (t, J = 8.0 Hz, 2H), 7.24-7.19 (m, 2H), 7.03 (dd, J = 

8.0 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 2.60 (s, 3H), 2.39 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 

172.1, 148.2, 147.3, 138.6, 136.1, 132.8, 132.3, 125.9, 125.8, 125.0, 123.7, 123.2, 122.0, 118.0, 

109.7, 85.4, 21.6, 16.6, one carbon merged with others; ESI-MS calcd for  C19H16NO2 [M+H]: 

290.1181 found:  290.1178. 

Spectral Data of (Z)-5-methoxy-3-(8-methylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one 

(4c): 

 

Orange solid, m.p 222-223 
o
C; 

1
H NMR (600 MHz, CDCl3): δ 13.30 (bs, 1H), 7.87 (d, J = 9.3 

Hz, 1H), 7.48-7.44 (m, 3H), 7.21 (t, J = 7.6 Hz, 1H), 7.05 (d, J = 8.6 Hz, 1H), 6.99 (d, J = 2.4 Hz, 

1H), 6.60 (dd, J = 8.6, 2.5 Hz, 1H), 3.84 (s, 3H), 2.61 (s, 3H); 
13

C NMR (150 MHz, CDCl3): 

172.3, 155.9, 148.3, 143.7, 138.8, 136.1, 132.9, 126.6, 125.9, 125.1, 123.8, 122.1, 117.7, 110.0, 

107.0, 104.3, 85.7, 56.0, 16.6; ESI-MS calcd for  C19H16NO3 [M+H]: 306.1130 found:  306.1141. 

Spectral Data of (Z)-5-chloro-3-(8-methylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one 

(4d): 
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Orange solid, m.p 288-289 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.36 (bs, 1H), 7.96 (d, J = 9.2 

Hz, 1H), 7.51-7.48 (m, 3H), 7.40 (s, 1H), 7.27 (d, J = 7.2 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 7.01 

(d, J = 8.4 Hz, 1H), 2.64 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 171.7, 148.5, 147.3, 139.5, 136.0, 

133.2, 128.3, 127.4, 126.1, 125.3, 124.3, 122.3, 122.1, 117.6, 117.1, 110.9, 84.7, 16.6; ESI-MS 

calcd for  C18H13ClNO2 [M+H]: 310.0635 found:  310.0639. 

Spectral Data of (Z)-3-(8-methylquinolin-2(1H)-ylidene)-5-(trifluoromethyl)benzofuran-

2(3H)-one (4e): 

 

Orange solid, m.p 271-271 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.40 (bs, 1H), 8.01 (d, J = 9.2 

Hz, 1H), 7.66 (s, 1H), 7.57-7.50 (m, 3H), 7.34 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.26-

7.21 (m, 1H), 2.66 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 171.5, 150.8, 148.7, 139.8, 136.0, 

133.3, 126.5, 127.0, 125.4 (JC-F = 29.0 Hz), 124.4, 123.4, 122.4, 119.8, 117.5, 113.9, 109.9, 84.2, 

16.6, other carbon peaks are merged; ESI-MS calcd for  C19H13F3NO2 [M+H]: 344.0898 found:  

344.0882. 

Spectral Data of (Z)-5,6-dimethyl-3-(8-methylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one 

(4f): 
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Orange solid, m.p 249-250 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.07 (bs, 1H), 7.80 (dd, J = 9.2, 

1.6 Hz, 1H), 7.46 (d, J = 9.6 Hz, 1H), 7.41 (t, J = 6.8 Hz, 2H), 7.19-7.15 (m, 2H), 6.93 (s, 1H), 

2.58 (s, 3H), 2.29 (s, 3H), 2.26 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 172.0, 147.7, 138.2, 136.2, 

132.7, 131.1, 130.7, 128.8, 124.8, 123.4, 123.2, 121.9, 118.5, 118.1, 111.1, 85.5, 20.0, 19.9, 16.5, 

one carbon merged with others; ESI-MS calcd for  C20H18NO2  [M+H]: 304.1338 found:  

304.1346. 

Spectral Data of (Z)-3-(8-methylquinolin-2(1H)-ylidene)naphtho[1,2-b]furan-2(3H)-one 

(4g): 

 

Orange solid, m.p 123-124 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.30 (bs, 1H), 8.12 (d, J = 8.4 

Hz, 1H), 7.86 (d, J = 9.6 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.8 Hz, 1H), 7.64-7.61 

(m, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.44 (d, J = 7.6 Hz, 2H), 7.37-7.33 (m, 1H), 7.21 (t, J = 7.2 Hz, 

1H), 2.64 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 171.8, 148.2, 143.1, 138.6, 136.2, 132.9, 130.4, 

128.0, 126.3, 125.8, 125.1, 124.2, 123.8, 122.9, 122.2, 120.5, 120.3, 120.1, 118.0, 117.1, 86.7, 

16.6; ESI-MS calcd for  C22H16NO2  [M+H]: 326.1181 found:  326.1170. 

Spectral Data of (Z)-3-(8-ethylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one (4h): 

13



 

 

 

 

Orange solid, m.p 182-183 
o
C; = 

1
H NMR (400 MHz, CDCl3): δ 13.38 (bs, 1H), 7.88 (d, J = 9.6 

Hz, 1H), 7.54-7.44 (m, 4H), 7.26 (d, J = 7.6 Hz, 1H), 7.18-7.06 (m, 3H), 2.99 (q, J = 7.2 Hz, 2H), 

1.44 (t, J = 7.6 Hz, 3H); 
13

C NMR (100 MHz, CDCl3): 171.8, 149.1, 148.3, 138.9, 135.4, 130.9, 

130.8, 125.9, 124.0, 122.9, 122.6, 122.2, 117.8, 117.2, 110.1, 85.1, 23.3, 13.0, one carbon 

merged with others; ESI-MS calcd for  C19H16NO2  [M+H]: 290.1181 found:  290.1178. 

Spectral Data of (Z)-3-(8-isopropylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one (4i): 

 

Orange solid, m.p 185-186 
o
C = 

1
H NMR (400 MHz, CDCl3): δ 13.54 (bs, 1H), 7.89 (d, J = 9.2 

Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 7.6 Hz, 2H), 7.29 (t, J = 7.6 Hz, 1H), 7.19-7.11 (m, 

2H), 7.09-7.05 (m, 1H), 3.58-3.51 (m, 1H), 1.45 (s, 3H), 1.43 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3): 171.8, 149.1, 148.4, 139.1, 135.5, 134.8, 128.3, 125.9, 124.1, 122.9, 122.5, 122.3, 117.7, 

117.2, 110.1, 85.1, 27.4, 22.3, other carbon peaks are merged; ESI-MS calcd for  C20H18NO2  

[M+H]: 304.1338 found:  304.1337. 

Spectral Data of (Z)-3-(8-benzylquinolin-2(1H)-ylidene)benzofuran-2(3H)-one (4j): 
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Orange red solid, m.p 239-240 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 13.38 (bs, 1H), 7.86 (dd, J = 

9.6, 2.8  Hz, 1H), 7.54-7.48 (m, 2H), 7.43 (d, J = 7.2 Hz, 1H), 7.38-7.36 (m, 3H), 7.33-7.29 (m, 

2H), 7.27-7.22 (m, 2H), 7.17-7.07 (m, 3H), 4.32 (s, 2H); 
13

C NMR (100 MHz, CDCl3): 171.6, 

149.1, 148.3, 138.8, 137.3, 135.6, 132.9, 129.3, 128.7, 128.3, 126.9, 126.5, 125.8, 123.8, 123.0, 

122.7, 122.5, 118.1, 117.3, 110.2, 85.5, 36.2; ESI-MS calcd for  C24H18NO2  [M+H]: 352.1338 

found:  352.1331.  

Spectral Data of 3,3'-(phenylmethylene)bis(2-(phenoxymethyl)-1H-indole) (5b):  

 

Yellow solid; 
1
H NMR (600 MHz, CDCl3): δ 8.29 (s, 2H), 7.35-7.33 (m, 4H), 7.29-7.25 (m, 3H), 

7.20 (d, J = 8.0 Hz, 2H), 7.17-7.13 (m, 6H), 6.97-6.95 (m, 2H), 6.91-6.89 (m, 2H), 6.60 (dd, J = 

8.8, 1.0  Hz, 4H), 4.60 (d, J = 12.9 Hz, 2H), 4.48 (d, J = 12.9 Hz, 2H); 
13

C NMR (125 MHz, 

CDCl3): 158.0, 142.8, 135.3, 130.9, 129.3, 128.9, 128.4, 128.2, 126.6, 122.0, 121.1, 119.7, 119.6, 

114.4, 114.0, 110.8, 62.1, 39.1; EI-MS calcd for C37H30N2O2: 534.2307 found:  534.2308  

Spectral Data of 2-(phenoxymethyl)-1H-indole (5c):  

 

Pale yellow oil; 
1
H NMR (600 MHz, CDCl3): δ 8.35 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.35 (d, J 

= 8.1 Hz, 1H), 7.28 (t, J = 8.5 Hz, 2H), 7.17 (t, J = 7.2 Hz, 1H), 7.09 (t, J = 7.3 Hz, 1H), 6.99 (d, 

J = 8.4 Hz, 2H), 6.96 (d, J = 7.3 Hz, 1H), 6.52 (s, 1H), 5.21 (s, 2H); 
13

C NMR (125 MHz, 

CDCl3): 158.1, 136.3, 133.7, 129.5, 127.9, 122.2, 121.3, 120.6, 119.9, 114.7, 110.9, 101.7, 63.6 ; 

ESI-MS calcd for C15H14NO [M+H]: 224.1075, found:  224.1122  
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Spectral Data of Compound Au-1:  

 

Off White Solid: m.p 173-174 
o
C; 

1
H NMR (400 MHz, CDCl3): δ 7.85 (t, J = 6.8 Hz, 1H), 7.50-

7.39 (m, 5H), 7.30-7.25 (m, 3H), 7.18-7.09 (m, 3H), 7.00 (d, J = 8.0 Hz, 2H), 3.47 (d, J = 8.8 Hz, 

1H), 1.38 (t, J = 14.8 Hz, 18 H); 
13

C NMR (100 MHz, CDCl3): 174.7, 151.9, 150.1 (JC-P = 15.4 

Hz)), 142.8 (JC-P = 134.3 Hz), 134.3, 132.9 (JC-P = 7.3 Hz), 130.4, 129.3, 129.1, 128.8 (JC-P = 

10.4 Hz), 127.5, 127.4, 127.1, 126.7 (JC-P = 5.5 Hz), 124.7, 121.7, 37.5 (JC-P = 10.2 Hz), 37.2 

(JC-P = 10.2 Hz), 31.1 (JC-P = 6.8 Hz), 30.9 (JC-P = 6.6 Hz); ESI-MS calcd for C28H33AuClNaO2P 

[M+Na]: 687.1470, found: 687.1463.  

Spectral Data of (E)-hex-2-enoate (7b): 

 

 Sticky Solid; 
1
H NMR (400 MHz, CDCl3): δ 7.40-7.35 (m, 2H), 7.23-7.17 (m, 2H), 7.13-7.10 

(m, 2H), 6.01 (d, J = 15.6 Hz, 1H), 2.28-2.22 (m, 2H), 1.58-1.49 (m, 2H), 0.97(t, J = 7.2 Hz, 3H); 

13
C NMR (100 MHz, CDCl3): 165.1, 151.7, 150.8, 129.4, 125.7, 121.7, 120.7, 34.4, 21.2, 13.7; 

ESI-MS calcd for C12H14NaO2 [M+Na]: 213.0891, found: 213.0882.  
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(2) X-Ray crystallographic Data:

(a) X-Ray Data of Compound 3a:

Table S1.  Crystal data and structure refinement for d19251. 

Identification code  d19251 

Empirical formula  C19 H15 N O2 

Formula weight  289.32 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P c 

Unit cell dimensions a = 21.0827(15) Å = 90°.

b = 8.2829(6) Å = 95.222(2)°.

c = 8.2169(4) Å  = 90°.

Volume 1428.93(16) Å3

Z 4 

Density (calculated) 1.345 Mg/m3

Absorption coefficient 0.087 mm-1
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F(000) 608 

Crystal size 0.79 x 0.28 x 0.04 mm3 

Theta range for data collection 2.46 to 25.06°. 

Index ranges -25<=h<=25, -9<=k<=9, -9<=l<=9 

Reflections collected 16223 

Independent reflections 4764 [R(int) = 0.0851] 

Completeness to theta = 25.06° 99.6 %  

Absorption correction multi-scan 

Max. and min. transmission 0.9965 and 0.9341 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4764 / 2 / 398 

Goodness-of-fit on F2 1.013 

Final R indices [I>2sigma(I)] R1 = 0.0448, wR2 = 0.1034 

R indices (all data) R1 = 0.0603, wR2 = 0.1156 

Absolute structure parameter 0.3(12) 

Extinction coefficient 0.052(5) 

Largest diff. peak and hole 0.168 and -0.149 e.Å-3 

 

Table S2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for d19251.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

C(1) 2648(1) 1027(3) 5570(3) 34(1) 

C(2) 3024(2) -120(4) 6685(3) 40(1) 

C(3) 3750(1) 1901(4) 7562(3) 37(1) 

C(4) 4332(2) 2124(4) 8454(4) 46(1) 

C(5) 4736(2) 3337(4) 8001(4) 48(1) 

C(6) 4558(1) 4295(4) 6665(4) 46(1) 

C(7) 3970(1) 4055(4) 5785(3) 39(1) 

C(8) 3536(1) 2893(3) 6247(3) 33(1) 

C(9) 2896(1) 2602(3) 5418(3) 32(1) 

C(10) 2518(1) 3831(3) 4625(3) 31(1) 

C(11) 2626(1) 5528(3) 4779(3) 36(1) 

C(12) 2210(1) 6600(4) 4042(3) 37(1) 

C(13) 1656(1) 6091(4) 3069(3) 34(1) 
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C(14) 1545(1) 4432(3) 2908(3) 32(1) 

C(15) 1009(1) 3801(4) 1956(3) 38(1) 

C(16) 920(1) 2025(4) 1743(4) 48(1) 

C(17) 592(2) 4928(4) 1198(4) 49(1) 

C(18) 687(2) 6589(4) 1361(4) 49(1) 

C(19) 1212(2) 7176(4) 2271(3) 43(1) 

C(20) 7351(1) 6044(3) 6664(3) 34(1) 

C(21) 6969(2) 4888(4) 7611(3) 40(1) 

C(22) 6245(1) 6915(3) 8146(3) 36(1) 

C(23) 5660(1) 7130(4) 8767(4) 45(1) 

C(24) 5258(1) 8338(4) 8122(4) 49(1) 

C(25) 5438(1) 9287(4) 6872(4) 45(1) 

C(26) 6026(1) 9062(4) 6262(3) 39(1) 

C(27) 6456(1) 7902(3) 6938(3) 33(1) 

C(28) 7101(1) 7612(3) 6410(3) 31(1) 

C(29) 7481(1) 8841(3) 5788(3) 30(1) 

C(30) 7370(1) 10543(3) 5894(3) 35(1) 

C(31) 7784(1) 11617(4) 5352(3) 37(1) 

C(32) 8344(1) 11102(4) 4637(3) 33(1) 

C(33) 8453(1) 9447(3) 4538(3) 32(1) 

C(34) 8993(1) 8820(4) 3844(3) 36(1) 

C(35) 9084(1) 7041(4) 3694(4) 46(1) 

C(36) 9411(1) 9941(4) 3288(4) 45(1) 

C(37) 9317(2) 11592(4) 3398(4) 48(1) 

C(38) 8785(1) 12183(4) 4053(4) 43(1) 

N(1) 1978(1) 3388(3) 3705(3) 31(1) 

N(2) 8021(1) 8397(3) 5127(2) 32(1) 

O(1) 2130(1) 512(2) 4827(2) 40(1) 

O(2) 3369(1) 673(2) 8045(2) 43(1) 

O(3) 7867(1) 5522(2) 6177(2) 39(1) 

O(4) 6630(1) 5680(2) 8809(2) 42(1) 

 

Table S3.   Bond lengths [Å] and angles [°] for d19251. 

____________________________________________________ 

C(1)-O(1)  1.274(3) 
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C(1)-C(9)  1.415(4) 

C(1)-C(2)  1.496(4) 

C(2)-O(2)  1.436(4) 

C(2)-H(2A)  0.9900 

C(2)-H(2B)  0.9900 

C(3)-O(2)  1.377(4) 

C(3)-C(4)  1.383(4) 

C(3)-C(8)  1.399(4) 

C(4)-C(5)  1.390(5) 

C(4)-H(4)  0.9500 

C(5)-C(6)  1.378(5) 

C(5)-H(5)  0.9500 

C(6)-C(7)  1.392(4) 

C(6)-H(6)  0.9500 

C(7)-C(8)  1.405(4) 

C(7)-H(7)  0.9500 

C(8)-C(9)  1.475(4) 

C(9)-C(10)  1.414(4) 

C(10)-N(1)  1.358(3) 

C(10)-C(11)  1.428(4) 

C(11)-C(12)  1.350(4) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.419(4) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.398(4) 

C(13)-C(19)  1.415(4) 

C(14)-N(1)  1.378(3) 

C(14)-C(15)  1.415(4) 

C(15)-C(17)  1.389(4) 

C(15)-C(16)  1.491(4) 

C(16)-H(16A)  0.9984 

C(16)-H(16B)  0.9343 

C(16)-H(16C)  0.9491 

C(17)-C(18)  1.395(5) 

C(17)-H(17)  0.9500 

C(18)-C(19)  1.366(4) 
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C(18)-H(18)  0.9500 

C(19)-H(19)  0.9500 

C(20)-O(3)  1.269(3) 

C(20)-C(28)  1.411(4) 

C(20)-C(21)  1.511(4) 

C(21)-O(4)  1.428(3) 

C(21)-H(21A)  0.9900 

C(21)-H(21B)  0.9900 

C(22)-O(4)  1.386(3) 

C(22)-C(23)  1.388(4) 

C(22)-C(27)  1.390(4) 

C(23)-C(24)  1.385(5) 

C(23)-H(23)  0.9500 

C(24)-C(25)  1.374(5) 

C(24)-H(24)  0.9500 

C(25)-C(26)  1.393(4) 

C(25)-H(25)  0.9500 

C(26)-C(27)  1.400(4) 

C(26)-H(26)  0.9500 

C(27)-C(28)  1.485(4) 

C(28)-C(29)  1.419(4) 

C(29)-N(2)  1.357(3) 

C(29)-C(30)  1.433(4) 

C(30)-C(31)  1.350(4) 

C(30)-H(30)  0.9500 

C(31)-C(32)  1.430(4) 

C(31)-H(31)  0.9500 

C(32)-C(33)  1.394(4) 

C(32)-C(38)  1.407(4) 

C(33)-N(2)  1.378(3) 

C(33)-C(34)  1.418(4) 

C(34)-C(36)  1.384(4) 

C(34)-C(35)  1.492(4) 

C(35)-H(35A)  1.0528 

C(35)-H(35B)  0.9714 

C(35)-H(35C)  1.0150 
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C(36)-C(37)  1.386(5) 

C(36)-H(36)  0.9500 

C(37)-C(38)  1.378(5) 

C(37)-H(37)  0.9500 

C(38)-H(38)  0.9500 

N(1)-H(1)  0.8800 

N(2)-H(2)  0.8800 

O(1)-C(1)-C(9) 125.0(3) 

O(1)-C(1)-C(2) 117.7(3) 

C(9)-C(1)-C(2) 117.4(3) 

O(2)-C(2)-C(1) 112.9(2) 

O(2)-C(2)-H(2A) 109.0 

C(1)-C(2)-H(2A) 109.0 

O(2)-C(2)-H(2B) 109.0 

C(1)-C(2)-H(2B) 109.0 

H(2A)-C(2)-H(2B) 107.8 

O(2)-C(3)-C(4) 117.3(3) 

O(2)-C(3)-C(8) 120.1(3) 

C(4)-C(3)-C(8) 122.7(3) 

C(3)-C(4)-C(5) 119.4(3) 

C(3)-C(4)-H(4) 120.3 

C(5)-C(4)-H(4) 120.3 

C(6)-C(5)-C(4) 120.0(3) 

C(6)-C(5)-H(5) 120.0 

C(4)-C(5)-H(5) 120.0 

C(5)-C(6)-C(7) 119.8(3) 

C(5)-C(6)-H(6) 120.1 

C(7)-C(6)-H(6) 120.1 

C(6)-C(7)-C(8) 122.0(3) 

C(6)-C(7)-H(7) 119.0 

C(8)-C(7)-H(7) 119.0 

C(3)-C(8)-C(7) 116.0(3) 

C(3)-C(8)-C(9) 118.6(2) 

C(7)-C(8)-C(9) 125.4(3) 

C(10)-C(9)-C(1) 120.5(2) 

C(10)-C(9)-C(8) 123.2(3) 
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C(1)-C(9)-C(8) 116.1(2) 

N(1)-C(10)-C(9) 118.1(2) 

N(1)-C(10)-C(11) 115.7(2) 

C(9)-C(10)-C(11) 126.1(3) 

C(12)-C(11)-C(10) 121.0(3) 

C(12)-C(11)-H(11) 119.5 

C(10)-C(11)-H(11) 119.5 

C(11)-C(12)-C(13) 121.7(3) 

C(11)-C(12)-H(12) 119.2 

C(13)-C(12)-H(12) 119.2 

C(14)-C(13)-C(19) 118.9(3) 

C(14)-C(13)-C(12) 117.8(3) 

C(19)-C(13)-C(12) 123.3(3) 

N(1)-C(14)-C(13) 118.3(2) 

N(1)-C(14)-C(15) 119.5(2) 

C(13)-C(14)-C(15) 122.2(3) 

C(17)-C(15)-C(14) 116.1(3) 

C(17)-C(15)-C(16) 122.9(3) 

C(14)-C(15)-C(16) 121.0(3) 

C(15)-C(16)-H(16A) 107.2 

C(15)-C(16)-H(16B) 112.7 

H(16A)-C(16)-H(16B) 104.3 

C(15)-C(16)-H(16C) 113.4 

H(16A)-C(16)-H(16C) 108.7 

H(16B)-C(16)-H(16C) 110.1 

C(15)-C(17)-C(18) 122.7(3) 

C(15)-C(17)-H(17) 118.7 

C(18)-C(17)-H(17) 118.7 

C(19)-C(18)-C(17) 120.4(3) 

C(19)-C(18)-H(18) 119.8 

C(17)-C(18)-H(18) 119.8 

C(18)-C(19)-C(13) 119.7(3) 

C(18)-C(19)-H(19) 120.1 

C(13)-C(19)-H(19) 120.1 

O(3)-C(20)-C(28) 125.9(3) 

O(3)-C(20)-C(21) 117.4(2) 
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C(28)-C(20)-C(21) 116.7(3) 

O(4)-C(21)-C(20) 112.8(2) 

O(4)-C(21)-H(21A) 109.0 

C(20)-C(21)-H(21A) 109.0 

O(4)-C(21)-H(21B) 109.0 

C(20)-C(21)-H(21B) 109.0 

H(21A)-C(21)-H(21B) 107.8 

O(4)-C(22)-C(23) 117.3(3) 

O(4)-C(22)-C(27) 120.1(2) 

C(23)-C(22)-C(27) 122.6(3) 

C(24)-C(23)-C(22) 119.1(3) 

C(24)-C(23)-H(23) 120.5 

C(22)-C(23)-H(23) 120.5 

C(25)-C(24)-C(23) 119.8(3) 

C(25)-C(24)-H(24) 120.1 

C(23)-C(24)-H(24) 120.1 

C(24)-C(25)-C(26) 120.6(3) 

C(24)-C(25)-H(25) 119.7 

C(26)-C(25)-H(25) 119.7 

C(25)-C(26)-C(27) 120.9(3) 

C(25)-C(26)-H(26) 119.6 

C(27)-C(26)-H(26) 119.6 

C(22)-C(27)-C(26) 116.8(3) 

C(22)-C(27)-C(28) 118.3(2) 

C(26)-C(27)-C(28) 124.8(3) 

C(20)-C(28)-C(29) 119.9(2) 

C(20)-C(28)-C(27) 116.5(2) 

C(29)-C(28)-C(27) 123.5(2) 

N(2)-C(29)-C(28) 118.2(2) 

N(2)-C(29)-C(30) 115.9(2) 

C(28)-C(29)-C(30) 125.8(2) 

C(31)-C(30)-C(29) 121.0(3) 

C(31)-C(30)-H(30) 119.5 

C(29)-C(30)-H(30) 119.5 

C(30)-C(31)-C(32) 121.4(3) 

C(30)-C(31)-H(31) 119.3 
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C(32)-C(31)-H(31) 119.3 

C(33)-C(32)-C(38) 119.2(3) 

C(33)-C(32)-C(31) 117.7(2) 

C(38)-C(32)-C(31) 123.1(3) 

N(2)-C(33)-C(32) 118.8(2) 

N(2)-C(33)-C(34) 119.4(2) 

C(32)-C(33)-C(34) 121.8(3) 

C(36)-C(34)-C(33) 116.4(3) 

C(36)-C(34)-C(35) 123.0(3) 

C(33)-C(34)-C(35) 120.5(3) 

C(34)-C(35)-H(35A) 107.2 

C(34)-C(35)-H(35B) 116.1 

H(35A)-C(35)-H(35B) 106.5 

C(34)-C(35)-H(35C) 107.5 

H(35A)-C(35)-H(35C) 106.3 

H(35B)-C(35)-H(35C) 112.7 

C(34)-C(36)-C(37) 122.8(3) 

C(34)-C(36)-H(36) 118.6 

C(37)-C(36)-H(36) 118.6 

C(38)-C(37)-C(36) 120.1(3) 

C(38)-C(37)-H(37) 119.9 

C(36)-C(37)-H(37) 119.9 

C(37)-C(38)-C(32) 119.7(3) 

C(37)-C(38)-H(38) 120.2 

C(32)-C(38)-H(38) 120.2 

C(10)-N(1)-C(14) 125.5(2) 

C(10)-N(1)-H(1) 117.3 

C(14)-N(1)-H(1) 117.3 

C(29)-N(2)-C(33) 125.2(2) 

C(29)-N(2)-H(2) 117.4 

C(33)-N(2)-H(2) 117.4 

C(3)-O(2)-C(2) 112.4(2) 

C(22)-O(4)-C(21) 112.4(2) 

___________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  
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Table S4.   Anisotropic displacement parameters (Å2x 103)for d19251.  The anisotropic 

displacement factor exponent takes the form: -22[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(1) 45(2)  33(2) 27(1)  -1(1) 10(1)  5(1) 

C(2) 60(2)  33(2) 29(2)  1(1) 10(1)  2(2) 

C(3) 43(2)  38(2) 31(2)  -2(1) 8(1)  7(1) 

C(4) 51(2)  52(2) 34(2)  -4(1) -2(1)  16(2) 

C(5) 37(2)  59(2) 48(2)  -13(2) -3(1)  10(2) 

C(6) 36(2)  52(2) 50(2)  -11(2) 6(1)  1(2) 

C(7) 38(2)  42(2) 36(2)  -1(1) 6(1)  2(1) 

C(8) 36(2)  37(2) 26(1)  -2(1) 5(1)  4(1) 

C(9) 38(2)  31(2) 27(1)  0(1) 7(1)  2(1) 

C(10) 33(2)  35(2) 26(1)  1(1) 9(1)  -3(1) 

C(11) 39(2)  31(2) 37(2)  -1(1) 6(1)  -3(1) 

C(12) 44(2)  28(2) 38(2)  -1(1) 10(1)  -3(1) 

C(13) 37(2)  33(2) 34(2)  3(1) 13(1)  4(1) 

C(14) 31(1)  35(2) 32(2)  0(1) 9(1)  3(1) 

C(15) 34(2)  47(2) 34(2)  -1(1) 6(1)  0(1) 

C(16) 39(2)  52(2) 52(2)  -8(2) 3(2)  -8(2) 

C(17) 37(2)  67(3) 41(2)  -1(2) 2(1)  3(2) 

C(18) 44(2)  58(2) 44(2)  10(2) 7(2)  15(2) 

C(19) 48(2)  40(2) 41(2)  6(1) 14(1)  10(2) 

C(20) 44(2)  31(2) 26(1)  -1(1) -1(1)  0(1) 

C(21) 55(2)  35(2) 31(2)  2(1) 5(1)  0(1) 

C(22) 40(2)  37(2) 29(1)  -4(1) -1(1)  -3(1) 

C(23) 48(2)  51(2) 38(2)  -11(1) 11(1)  -14(2) 

C(24) 37(2)  58(2) 52(2)  -14(2) 7(1)  -6(2) 

C(25) 35(2)  52(2) 46(2)  -12(2) -3(1)  4(1) 

C(26) 39(2)  45(2) 34(2)  -1(1) 1(1)  1(1) 

C(27) 34(1)  38(2) 27(1)  -3(1) 0(1)  -2(1) 

C(28) 37(1)  30(2) 25(1)  -2(1) 0(1)  1(1) 

C(29) 35(2)  32(2) 24(1)  -2(1) -2(1)  6(1) 

C(30) 38(2)  31(2) 36(2)  -1(1) 2(1)  5(1) 

C(31) 43(2)  29(2) 37(2)  -1(1) -3(1)  4(1) 
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C(32) 38(2)  30(2) 30(1)  2(1) -6(1)  -1(1) 

C(33) 32(1)  36(2) 28(1)  3(1) -4(1)  -3(1) 

C(34) 33(2)  44(2) 31(1)  1(1) -4(1)  -1(1) 

C(35) 40(2)  46(2) 53(2)  2(2) 8(1)  8(2) 

C(36) 34(2)  59(2) 42(2)  4(2) 3(1)  -4(2) 

C(37) 45(2)  51(2) 47(2)  8(2) 0(1)  -13(2) 

C(38) 46(2)  40(2) 40(2)  4(1) -6(1)  -9(1) 

N(1) 36(1)  25(1) 33(1)  -2(1) 4(1)  -2(1) 

N(2) 37(1)  25(1) 32(1)  -3(1) 3(1)  2(1) 

O(1) 46(1)  31(1) 43(1)  -2(1) 4(1)  -5(1) 

O(2) 56(1)  43(1) 28(1)  4(1) 4(1)  2(1) 

O(3) 43(1)  32(1) 42(1)  0(1) 5(1)  5(1) 

O(4) 55(1)  44(1) 27(1)  3(1) 6(1)  1(1) 

 

Table S5.  Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for d19251. 

________________________________________________________________________________ 

 x  y  z  U(eq) 

________________________________________________________________________________ 

H(2A) 2731 -923 7102 48 

H(2B) 3329 -709 6055 48 

H(4) 4454 1455 9368 55 

H(5) 5135 3506 8613 58 

H(6) 4836 5116 6347 55 

H(7) 3859 4695 4843 46 

H(11) 2995 5910 5411 43 

H(12) 2292 7722 4179 44 

H(17) 228 4552 542 58 

H(18) 386 7316 837 58 

H(19) 1278 8308 2367 51 

H(21A) 6662 4307 6838 49 

H(21B) 7260 4079 8161 49 

H(23) 5538 6459 9622 54 

H(24) 4858 8509 8542 58 

H(25) 5159 10104 6421 54 
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H(26) 6138 9705 5374 47 

H(30) 7000 10922 6352 42 

H(31) 7702 12739 5447 44 

H(36) 9777 9561 2811 54 

H(37) 9620 12318 3020 57 

H(38) 8717 13314 4111 51 

H(1) 1898 2348 3610 38 

H(2) 8102 7358 5070 38 

H(16A) 507 1857 1072 50 

H(16B) 869 1495 2726 50 

H(16C) 1249 1524 1207 50 

H(35A) 8687 6592 2965 50 

H(35B) 9110 6433 4709 50 

H(35C) 9467 6863 3051 50 

 

 

(b) X-Ray Data of Compound 4c: 

             

 

Table S6.  Crystal data and structure refinement for 170929LT. 

Identification code  170929LT 

Empirical formula  C19 H15 N O3 

Formula weight  305.32 
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Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P c a 21 

Unit cell dimensions a = 14.3845(14) Å = 90°. 

 b = 4.3448(4) Å = 90°. 

 c = 23.199(2) Å  = 90°. 

Volume 1449.9(2) Å3 

Z 4 

Density (calculated) 1.399 Mg/m3 

Absorption coefficient 0.095 mm-1 

F(000) 640 

Crystal size 0.15 x 0.14 x 0.06 mm3 

Theta range for data collection 1.756 to 26.337°. 

Index ranges -17<=h<=17, -3<=k<=5, -28<=l<=28 

Reflections collected 10448 

Independent reflections 2941 [R(int) = 0.0542] 

Completeness to theta = 25.242° 99.9 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9485 and 0.8324 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2941 / 1 / 211 

Goodness-of-fit on F2 1.035 

Final R indices [I>2sigma(I)] R1 = 0.0375, wR2 = 0.0747 

R indices (all data) R1 = 0.0510, wR2 = 0.0802 

Absolute structure parameter -1.7(17) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.147 and -0.211 e.Å-3 

 

Table S7.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for 170929LT.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

O(1) 8573(1) 12185(5) 6294(1) 28(1) 

O(2) 11520(1) 12421(5) 4790(1) 22(1) 
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O(3) 11722(1) 10118(5) 3923(1) 21(1) 

N(1) 10295(2) 6371(5) 3625(1) 15(1) 

C(1) 7812(2) 10168(8) 6180(1) 30(1) 

C(2) 9297(2) 12156(7) 5903(1) 22(1) 

C(3) 9268(2) 10583(7) 5383(1) 19(1) 

C(4) 10048(2) 10757(6) 5020(1) 17(1) 

C(5) 10300(2) 9439(7) 4469(1) 15(1) 

C(6) 9840(2) 7400(7) 4103(1) 15(1) 

C(7) 9940(2) 4304(6) 3232(1) 15(1) 

C(8) 10485(2) 3318(6) 2764(1) 16(1) 

C(9) 10085(2) 1257(7) 2382(1) 20(1) 

C(10) 9179(2) 142(7) 2456(1) 21(1) 

C(11) 10804(2) 12496(7) 5197(1) 20(1) 

C(12) 11215(2) 10544(6) 4342(1) 18(1) 

C(13) 11464(2) 4482(7) 2688(1) 21(1) 

C(14) 8657(2) 1107(7) 2917(1) 19(1) 

C(15) 9030(2) 3193(6) 3315(1) 16(1) 

C(16) 8530(2) 4288(7) 3808(1) 18(1) 

C(17) 8909(2) 6273(7) 4183(1) 17(1) 

C(18) 10844(2) 14051(7) 5712(1) 25(1) 

C(19) 10073(2) 13878(7) 6066(1) 26(1) 

________________________________________________________________________________  

 

Table S8.  Bond lengths [Å] and angles [°] for  170929LT. 

_____________________________________________________  

O(1)-C(2)  1.380(4) 

O(1)-C(1)  1.427(4) 

O(2)-C(12)  1.392(4) 

O(2)-C(11)  1.398(3) 

O(3)-C(12)  1.231(3) 

N(1)-C(6)  1.363(3) 

N(1)-C(7)  1.378(4) 

N(1)-H(5)  0.8800 

C(1)-H(3)  0.9800 

C(1)-H(1)  0.9800 

C(1)-H(15)  0.9800 
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C(2)-C(3)  1.387(4) 

C(2)-C(19)  1.396(5) 

C(3)-C(4)  1.406(4) 

C(3)-H(4)  0.9500 

C(4)-C(11)  1.386(4) 

C(4)-C(5)  1.446(4) 

C(5)-C(6)  1.393(4) 

C(5)-C(12)  1.431(4) 

C(6)-C(17)  1.438(4) 

C(7)-C(8)  1.408(4) 

C(7)-C(15)  1.408(4) 

C(8)-C(9)  1.384(4) 

C(8)-C(13)  1.507(4) 

C(9)-C(10)  1.401(4) 

C(9)-H(12)  0.9500 

C(10)-C(14)  1.373(4) 

C(10)-H(2)  0.9500 

C(11)-C(18)  1.373(4) 

C(13)-H(6)  0.9800 

C(13)-H(7)  0.9800 

C(13)-H(8)  0.9800 

C(14)-C(15)  1.400(4) 

C(14)-H(9)  0.9500 

C(15)-C(16)  1.432(4) 

C(16)-C(17)  1.341(4) 

C(16)-H(10)  0.9500 

C(17)-H(11)  0.9500 

C(18)-C(19)  1.383(5) 

C(18)-H(13)  0.9500 

C(19)-H(14)  0.9500 

 

C(2)-O(1)-C(1) 116.9(2) 

C(12)-O(2)-C(11) 106.5(2) 

C(6)-N(1)-C(7) 125.0(2) 

C(6)-N(1)-H(5) 117.5 

C(7)-N(1)-H(5) 117.5 
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O(1)-C(1)-H(3) 109.5 

O(1)-C(1)-H(1) 109.5 

H(3)-C(1)-H(1) 109.5 

O(1)-C(1)-H(15) 109.5 

H(3)-C(1)-H(15) 109.5 

H(1)-C(1)-H(15) 109.5 

O(1)-C(2)-C(3) 123.5(3) 

O(1)-C(2)-C(19) 114.9(3) 

C(3)-C(2)-C(19) 121.6(3) 

C(2)-C(3)-C(4) 118.1(3) 

C(2)-C(3)-H(4) 120.9 

C(4)-C(3)-H(4) 120.9 

C(11)-C(4)-C(3) 118.5(3) 

C(11)-C(4)-C(5) 106.3(2) 

C(3)-C(4)-C(5) 135.2(3) 

C(6)-C(5)-C(12) 121.6(2) 

C(6)-C(5)-C(4) 132.1(3) 

C(12)-C(5)-C(4) 106.2(2) 

N(1)-C(6)-C(5) 118.5(2) 

N(1)-C(6)-C(17) 116.1(2) 

C(5)-C(6)-C(17) 125.4(3) 

N(1)-C(7)-C(8) 120.1(3) 

N(1)-C(7)-C(15) 118.6(2) 

C(8)-C(7)-C(15) 121.3(3) 

C(9)-C(8)-C(7) 117.3(3) 

C(9)-C(8)-C(13) 122.1(3) 

C(7)-C(8)-C(13) 120.6(3) 

C(8)-C(9)-C(10) 122.2(3) 

C(8)-C(9)-H(12) 118.9 

C(10)-C(9)-H(12) 118.9 

C(14)-C(10)-C(9) 119.9(3) 

C(14)-C(10)-H(2) 120.0 

C(9)-C(10)-H(2) 120.0 

C(18)-C(11)-C(4) 124.0(3) 

C(18)-C(11)-O(2) 124.5(3) 

C(4)-C(11)-O(2) 111.5(2) 
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O(3)-C(12)-O(2) 119.4(2) 

O(3)-C(12)-C(5) 131.1(3) 

O(2)-C(12)-C(5) 109.5(2) 

C(8)-C(13)-H(6) 109.5 

C(8)-C(13)-H(7) 109.5 

H(6)-C(13)-H(7) 109.5 

C(8)-C(13)-H(8) 109.5 

H(6)-C(13)-H(8) 109.5 

H(7)-C(13)-H(8) 109.5 

C(10)-C(14)-C(15) 120.1(3) 

C(10)-C(14)-H(9) 119.9 

C(15)-C(14)-H(9) 119.9 

C(14)-C(15)-C(7) 119.2(3) 

C(14)-C(15)-C(16) 123.3(3) 

C(7)-C(15)-C(16) 117.5(3) 

C(17)-C(16)-C(15) 121.8(3) 

C(17)-C(16)-H(10) 119.1 

C(15)-C(16)-H(10) 119.1 

C(16)-C(17)-C(6) 121.0(3) 

C(16)-C(17)-H(11) 119.5 

C(6)-C(17)-H(11) 119.5 

C(11)-C(18)-C(19) 117.2(3) 

C(11)-C(18)-H(13) 121.4 

C(19)-C(18)-H(13) 121.4 

C(18)-C(19)-C(2) 120.6(3) 

C(18)-C(19)-H(14) 119.7 

C(2)-C(19)-H(14) 119.7 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

  

Table S9.   Anisotropic displacement parameters  (Å2x 103) for 170929LT.  The anisotropic 

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

O(1) 36(1)  30(1) 19(1)  -2(1) 7(1)  6(1) 
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O(2) 18(1)  24(1) 22(1)  -4(1) -3(1)  -3(1) 

O(3) 15(1)  24(1) 24(1)  1(1) 2(1)  0(1) 

N(1) 11(1)  15(1) 19(1)  0(1) 0(1)  0(1) 

C(1) 32(2)  34(2) 23(2)  1(2) 10(2)  5(2) 

C(2) 32(2)  18(2) 14(2)  2(1) 1(1)  7(1) 

C(3) 20(1)  17(2) 21(2)  1(1) -2(1)  4(1) 

C(4) 22(2)  14(1) 16(2)  2(1) -4(1)  4(1) 

C(5) 14(1)  15(1) 16(2)  1(1) 0(1)  2(1) 

C(6) 12(1)  14(1) 18(2)  5(1) 2(1)  3(1) 

C(7) 16(1)  14(1) 13(2)  2(1) -2(1)  2(1) 

C(8) 20(1)  13(1) 16(2)  5(1) 0(1)  3(1) 

C(9) 26(2)  18(2) 16(2)  0(1) -2(1)  6(1) 

C(10) 29(2)  16(2) 19(2)  -2(1) -9(1)  3(1) 

C(11) 20(2)  19(2) 19(2)  2(1) -1(1)  2(1) 

C(12) 17(1)  15(2) 22(2)  2(1) -3(1)  1(1) 

C(13) 20(1)  24(2) 19(2)  0(1) 3(1)  5(1) 

C(14) 20(1)  16(2) 22(2)  3(1) -6(1)  -2(1) 

C(15) 18(1)  12(1) 19(2)  3(1) -4(1)  4(1) 

C(16) 13(1)  19(1) 21(2)  5(1) 1(1)  -2(1) 

C(17) 16(1)  17(1) 17(2)  -1(1) 2(1)  2(1) 

C(18) 33(2)  19(2) 22(2)  -3(1) -7(2)  -2(1) 

C(19) 42(2)  19(2) 16(2)  -2(1) -4(2)  5(2) 

______________________________________________________________________________  

 

Table S10.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for 170929LT. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(5) 10859 7082 3562 18 

H(3) 7530 10706 5809 45 

H(1) 7347 10374 6486 45 

H(15) 8036 8039 6167 45 

H(4) 8736 9421 5276 23 

H(12) 10437 575 2060 24 
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H(2) 8927 -1282 2188 26 

H(6) 11743 3520 2346 31 

H(7) 11833 3960 3029 31 

H(8) 11454 6721 2637 31 

H(9) 8041 359 2966 23 

H(10) 7912 3590 3871 21 

H(11) 8558 6943 4506 20 

H(13) 11379 15197 5819 30 

H(14) 10071 14941 6424 31 

________________________________________________________________________________  

(c) X-Ray Data of Compound Au-1: 

 

Table S11.  Crystal data and structure refinement for 170934LT_0M_A. 

Identification code  170934lt_0m_a 

Empirical formula  C28 H33 Au Cl O2 P 

Formula weight  664.93 

Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P -1 

Unit cell dimensions a = 9.2179(4) Å = 100.062(2)°. 

 b = 10.4777(5) Å = 92.031(2)°. 
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 c = 14.2247(7) Å  = 103.287(2)°. 

Volume 1312.41(11) Å3 

Z 2 

Density (calculated) 1.683 Mg/m3 

Absorption coefficient 5.790 mm-1 

F(000) 656 

Crystal size 0.10 x 0.08 x 0.02 mm3 

Theta range for data collection 1.458 to 26.432°. 

Index ranges -11<=h<=11, -13<=k<=13, -17<=l<=17 

Reflections collected 19696 

Independent reflections 5361 [R(int) = 0.0197] 

Completeness to theta = 25.242° 99.7 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9485 and 0.7527 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5361 / 0 / 304 

Goodness-of-fit on F2 1.137 

Final R indices [I>2sigma(I)] R1 = 0.0186, wR2 = 0.0442 

R indices (all data) R1 = 0.0196, wR2 = 0.0480 

Extinction coefficient n/a 

Largest diff. peak and hole 1.390 and -0.666 e.Å-3 

 

Table S12.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for 170934LT_0M_A.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Au(1) 3140(1) 5408(1) 6972(1) 17(1) 

C(1) 2097(3) 2113(3) 6056(2) 18(1) 

C(2) 2330(4) 2483(4) 5063(2) 24(1) 

C(3) 575(3) 2337(3) 6360(2) 22(1) 

C(4) 2074(4) 639(3) 6001(2) 25(1) 

C(5) 5537(3) 3355(3) 6690(2) 18(1) 

C(6) 5907(4) 2010(3) 6323(2) 24(1) 

C(7) 6483(4) 4054(4) 7629(2) 27(1) 

C(8) 5959(4) 4232(3) 5930(2) 23(1) 
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C(9) 3258(3) 2718(3) 8088(2) 17(1) 

C(10) 3610(3) 1508(3) 8177(2) 19(1) 

C(11) 3443(4) 990(3) 9009(2) 23(1) 

C(12) 2904(4) 1681(4) 9784(2) 28(1) 

C(13) 2555(4) 2875(4) 9714(2) 26(1) 

C(14) 2717(3) 3418(3) 8882(2) 19(1) 

C(15) 2301(3) 4726(3) 8930(2) 20(1) 

C(16) 850(4) 4779(4) 8661(2) 24(1) 

C(17) 438(4) 5986(4) 8794(2) 28(1) 

C(18) 1456(4) 7153(4) 9208(3) 31(1) 

C(19) 2898(4) 7116(4) 9481(3) 31(1) 

C(20) 3315(4) 5909(4) 9347(2) 26(1) 

C(21) 2721(4) 7275(3) 6875(2) 21(1) 

C(22) 4155(4) 8173(3) 6815(2) 20(1) 

C(23) 6431(4) 9040(3) 7805(2) 21(1) 

C(24) 7236(4) 8114(4) 7464(2) 30(1) 

C(25) 8771(4) 8457(5) 7630(3) 37(1) 

C(26) 9491(4) 9721(5) 8135(3) 41(1) 

C(27) 8653(4) 10631(4) 8468(3) 34(1) 

C(28) 7136(4) 10298(3) 8296(2) 26(1) 

Cl(1) 1428(1) 7116(1) 5867(1) 28(1) 

O(1) 4864(3) 8669(2) 7727(2) 25(1) 

O(2) 4749(3) 8478(2) 6111(2) 26(1) 

P(1) 3533(1) 3323(1) 6952(1) 14(1) 

________________________________________________________________________________  

 

Table S13.   Bond lengths [Å] and angles [°] for  170934LT_0M_A. 

_____________________________________________________  

Au(1)-C(21)  2.105(3) 

Au(1)-P(1)  2.2911(8) 

C(1)-C(4)  1.528(4) 

C(1)-C(2)  1.538(4) 

C(1)-C(3)  1.539(4) 

C(1)-P(1)  1.879(3) 

C(2)-H(2A)  0.9800 

C(2)-H(2B)  0.9800 
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C(2)-H(2C)  0.9800 

C(3)-H(3A)  0.9800 

C(3)-H(3B)  0.9800 

C(3)-H(3C)  0.9800 

C(4)-H(4A)  0.9800 

C(4)-H(4B)  0.9800 

C(4)-H(4C)  0.9800 

C(5)-C(6)  1.533(4) 

C(5)-C(7)  1.537(4) 

C(5)-C(8)  1.542(4) 

C(5)-P(1)  1.891(3) 

C(6)-H(6A)  0.9800 

C(6)-H(6B)  0.9800 

C(6)-H(6C)  0.9800 

C(7)-H(7A)  0.9800 

C(7)-H(7B)  0.9800 

C(7)-H(7C)  0.9800 

C(8)-H(8A)  0.9800 

C(8)-H(8B)  0.9800 

C(8)-H(8C)  0.9800 

C(9)-C(10)  1.403(4) 

C(9)-C(14)  1.408(4) 

C(9)-P(1)  1.841(3) 

C(10)-C(11)  1.386(4) 

C(10)-H(10)  0.9500 

C(11)-C(12)  1.382(5) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.380(5) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.398(4) 

C(13)-H(13)  0.9500 

C(14)-C(15)  1.497(5) 

C(15)-C(20)  1.390(5) 

C(15)-C(16)  1.395(4) 

C(16)-C(17)  1.387(5) 

C(16)-H(16)  0.9500 
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C(17)-C(18)  1.380(5) 

C(17)-H(17)  0.9500 

C(18)-C(19)  1.383(5) 

C(18)-H(18)  0.9500 

C(19)-C(20)  1.388(5) 

C(19)-H(19)  0.9500 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.450(5) 

C(21)-Cl(1)  1.791(3) 

C(21)-H(21)  1.0000 

C(22)-O(2)  1.214(4) 

C(22)-O(1)  1.389(4) 

C(23)-C(28)  1.378(5) 

C(23)-C(24)  1.385(5) 

C(23)-O(1)  1.402(4) 

C(24)-C(25)  1.378(5) 

C(24)-H(24)  0.9500 

C(25)-C(26)  1.392(6) 

C(25)-H(25)  0.9500 

C(26)-C(27)  1.392(6) 

C(26)-H(26)  0.9500 

C(27)-C(28)  1.364(5) 

C(27)-H(27)  0.9500 

C(28)-H(28)  0.9500 

 

C(21)-Au(1)-P(1) 175.48(9) 

C(4)-C(1)-C(2) 109.7(3) 

C(4)-C(1)-C(3) 108.5(3) 

C(2)-C(1)-C(3) 108.5(3) 

C(4)-C(1)-P(1) 115.7(2) 

C(2)-C(1)-P(1) 108.6(2) 

C(3)-C(1)-P(1) 105.6(2) 

C(1)-C(2)-H(2A) 109.5 

C(1)-C(2)-H(2B) 109.5 

H(2A)-C(2)-H(2B) 109.5 

C(1)-C(2)-H(2C) 109.5 
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H(2A)-C(2)-H(2C) 109.5 

H(2B)-C(2)-H(2C) 109.5 

C(1)-C(3)-H(3A) 109.5 

C(1)-C(3)-H(3B) 109.5 

H(3A)-C(3)-H(3B) 109.5 

C(1)-C(3)-H(3C) 109.5 

H(3A)-C(3)-H(3C) 109.5 

H(3B)-C(3)-H(3C) 109.5 

C(1)-C(4)-H(4A) 109.5 

C(1)-C(4)-H(4B) 109.5 

H(4A)-C(4)-H(4B) 109.5 

C(1)-C(4)-H(4C) 109.5 

H(4A)-C(4)-H(4C) 109.5 

H(4B)-C(4)-H(4C) 109.5 

C(6)-C(5)-C(7) 110.1(3) 

C(6)-C(5)-C(8) 107.3(3) 

C(7)-C(5)-C(8) 108.3(3) 

C(6)-C(5)-P(1) 117.1(2) 

C(7)-C(5)-P(1) 105.7(2) 

C(8)-C(5)-P(1) 108.0(2) 

C(5)-C(6)-H(6A) 109.5 

C(5)-C(6)-H(6B) 109.5 

H(6A)-C(6)-H(6B) 109.5 

C(5)-C(6)-H(6C) 109.5 

H(6A)-C(6)-H(6C) 109.5 

H(6B)-C(6)-H(6C) 109.5 

C(5)-C(7)-H(7A) 109.5 

C(5)-C(7)-H(7B) 109.5 

H(7A)-C(7)-H(7B) 109.5 

C(5)-C(7)-H(7C) 109.5 

H(7A)-C(7)-H(7C) 109.5 

H(7B)-C(7)-H(7C) 109.5 

C(5)-C(8)-H(8A) 109.5 

C(5)-C(8)-H(8B) 109.5 

H(8A)-C(8)-H(8B) 109.5 

C(5)-C(8)-H(8C) 109.5 
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H(8A)-C(8)-H(8C) 109.5 

H(8B)-C(8)-H(8C) 109.5 

C(10)-C(9)-C(14) 117.9(3) 

C(10)-C(9)-P(1) 119.0(2) 

C(14)-C(9)-P(1) 123.1(2) 

C(11)-C(10)-C(9) 122.5(3) 

C(11)-C(10)-H(10) 118.7 

C(9)-C(10)-H(10) 118.7 

C(12)-C(11)-C(10) 119.2(3) 

C(12)-C(11)-H(11) 120.4 

C(10)-C(11)-H(11) 120.4 

C(13)-C(12)-C(11) 119.3(3) 

C(13)-C(12)-H(12) 120.4 

C(11)-C(12)-H(12) 120.4 

C(12)-C(13)-C(14) 122.5(3) 

C(12)-C(13)-H(13) 118.8 

C(14)-C(13)-H(13) 118.8 

C(13)-C(14)-C(9) 118.6(3) 

C(13)-C(14)-C(15) 115.6(3) 

C(9)-C(14)-C(15) 125.8(3) 

C(20)-C(15)-C(16) 118.4(3) 

C(20)-C(15)-C(14) 120.2(3) 

C(16)-C(15)-C(14) 121.1(3) 

C(17)-C(16)-C(15) 120.7(3) 

C(17)-C(16)-H(16) 119.7 

C(15)-C(16)-H(16) 119.7 

C(18)-C(17)-C(16) 120.3(3) 

C(18)-C(17)-H(17) 119.8 

C(16)-C(17)-H(17) 119.8 

C(17)-C(18)-C(19) 119.7(3) 

C(17)-C(18)-H(18) 120.2 

C(19)-C(18)-H(18) 120.2 

C(18)-C(19)-C(20) 120.1(3) 

C(18)-C(19)-H(19) 119.9 

C(20)-C(19)-H(19) 119.9 

C(19)-C(20)-C(15) 120.8(3) 
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C(19)-C(20)-H(20) 119.6 

C(15)-C(20)-H(20) 119.6 

C(22)-C(21)-Cl(1) 112.8(2) 

C(22)-C(21)-Au(1) 106.9(2) 

Cl(1)-C(21)-Au(1) 110.37(16) 

C(22)-C(21)-H(21) 108.9 

Cl(1)-C(21)-H(21) 108.9 

Au(1)-C(21)-H(21) 108.9 

O(2)-C(22)-O(1) 121.1(3) 

O(2)-C(22)-C(21) 129.2(3) 

O(1)-C(22)-C(21) 109.7(3) 

C(28)-C(23)-C(24) 121.3(3) 

C(28)-C(23)-O(1) 118.4(3) 

C(24)-C(23)-O(1) 120.0(3) 

C(25)-C(24)-C(23) 119.1(4) 

C(25)-C(24)-H(24) 120.4 

C(23)-C(24)-H(24) 120.4 

C(24)-C(25)-C(26) 119.9(4) 

C(24)-C(25)-H(25) 120.0 

C(26)-C(25)-H(25) 120.0 

C(27)-C(26)-C(25) 119.7(3) 

C(27)-C(26)-H(26) 120.2 

C(25)-C(26)-H(26) 120.2 

C(28)-C(27)-C(26) 120.5(4) 

C(28)-C(27)-H(27) 119.8 

C(26)-C(27)-H(27) 119.8 

C(27)-C(28)-C(23) 119.5(3) 

C(27)-C(28)-H(28) 120.3 

C(23)-C(28)-H(28) 120.3 

C(22)-O(1)-C(23) 117.3(2) 

C(9)-P(1)-C(1) 105.15(14) 

C(9)-P(1)-C(5) 106.37(13) 

C(1)-P(1)-C(5) 114.52(14) 

C(9)-P(1)-Au(1) 114.75(10) 

C(1)-P(1)-Au(1) 107.44(10) 

C(5)-P(1)-Au(1) 108.78(10) 
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_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

  

Table S14.   Anisotropic displacement parameters  (Å2x 103) for 170934LT_0M_A.  The anisotropic 

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Au(1) 18(1)  14(1) 19(1)  4(1) 0(1)  5(1) 

C(1) 18(2)  18(2) 15(1)  1(1) -4(1)  3(1) 

C(2) 24(2)  33(2) 14(2)  2(1) -2(1)  8(1) 

C(3) 18(2)  25(2) 22(2)  2(1) -1(1)  3(1) 

C(4) 27(2)  18(2) 27(2)  -2(1) -8(1)  3(1) 

C(5) 16(1)  21(2) 19(2)  6(1) 1(1)  4(1) 

C(6) 26(2)  25(2) 28(2)  11(1) 9(1)  13(1) 

C(7) 19(2)  33(2) 26(2)  5(2) -2(1)  1(1) 

C(8) 22(2)  24(2) 24(2)  9(1) 7(1)  6(1) 

C(9) 15(1)  18(2) 15(1)  5(1) -1(1)  1(1) 

C(10) 19(2)  21(2) 18(2)  5(1) 0(1)  4(1) 

C(11) 19(2)  26(2) 27(2)  11(1) -1(1)  4(1) 

C(12) 26(2)  41(2) 21(2)  17(2) 2(1)  5(2) 

C(13) 25(2)  36(2) 17(2)  5(1) 4(1)  7(1) 

C(14) 14(1)  24(2) 17(2)  2(1) -2(1)  2(1) 

C(15) 21(2)  27(2) 12(1)  1(1) 3(1)  7(1) 

C(16) 18(2)  28(2) 24(2)  -2(1) 3(1)  5(1) 

C(17) 23(2)  35(2) 26(2)  1(2) 6(1)  12(2) 

C(18) 40(2)  29(2) 25(2)  -2(2) 4(2)  16(2) 

C(19) 38(2)  26(2) 24(2)  -5(1) -5(2)  5(2) 

C(20) 23(2)  30(2) 24(2)  0(1) -5(1)  6(1) 

C(21) 22(2)  20(2) 22(2)  2(1) -1(1)  9(1) 

C(22) 23(2)  14(2) 22(2)  -2(1) -3(1)  11(1) 

C(23) 20(2)  24(2) 20(2)  7(1) -1(1)  4(1) 

C(24) 36(2)  31(2) 22(2)  1(2) -1(1)  11(2) 

C(25) 35(2)  60(3) 26(2)  9(2) 8(2)  28(2) 

C(26) 15(2)  77(3) 33(2)  22(2) 2(2)  4(2) 

C(27) 36(2)  34(2) 23(2)  9(2) -1(2)  -12(2) 
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C(28) 32(2)  23(2) 24(2)  8(1) 1(1)  7(1) 

Cl(1) 24(1)  26(1) 33(1)  4(1) -7(1)  9(1) 

O(1) 21(1)  29(1) 21(1)  0(1) 1(1)  3(1) 

O(2) 27(1)  29(1) 24(1)  7(1) 2(1)  6(1) 

P(1) 16(1)  14(1) 13(1)  4(1) 0(1)  4(1) 

______________________________________________________________________________  

 

Table S15.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for 170934LT_0M_A. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(2A) 3242 2254 4829 36 

H(2B) 2426 3444 5112 36 

H(2C) 1471 1988 4616 36 

H(3A) -224 1758 5900 34 

H(3B) 560 3272 6376 34 

H(3C) 419 2122 6998 34 

H(4A) 1322 94 5496 38 

H(4B) 1823 383 6617 38 

H(4C) 3060 493 5854 38 

H(6A) 6974 2156 6221 36 

H(6B) 5316 1583 5717 36 

H(6C) 5667 1432 6796 36 

H(7A) 6284 3480 8108 41 

H(7B) 6223 4902 7865 41 

H(7C) 7546 4224 7513 41 

H(8A) 7031 4368 5848 35 

H(8B) 5722 5098 6138 35 

H(8C) 5391 3787 5319 35 

H(10) 3978 1027 7646 23 

H(11) 3696 170 9047 28 

H(12) 2776 1337 10359 34 

H(13) 2190 3345 10251 31 

H(16) 137 3980 8382 29 
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H(17) -551 6010 8600 33 

H(18) 1167 7977 9305 37 

H(19) 3605 7918 9762 37 

H(20) 4306 5892 9541 32 

H(21) 2280 7617 7472 25 

H(24) 6737 7254 7120 35 

H(25) 9338 7832 7401 45 

H(26) 10548 9961 8251 50 

H(27) 9142 11491 8817 41 

H(28) 6568 10927 8514 31 

________________________________________________________________________________ 

(3) 
1
H & 

13
C Spectra OF Key Compounds: 
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