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1． General Information 

Unless otherwise noted, Reactions for synthesis of cyclopentadienols were carried out in flame-dried 

pressure tubes with a Teflon screw cap under nitrogen atmosphere. Anhydrous solvents were purified 

and dried by standard procedures. All chemicals were obtained from commercial sources and were used 

as received unless otherwise noted. Diphenylacetylenes,1 8-formylquinolines,2 and the cyclometalated 

Rh(III) complexe (4)3 were prepared by following literature reports. 1H and 13C NMR spectra were 

recorded on a Bruker AV 400 spectrometer (400 MHz for 1H, 101 MHz for 13C, and 376 MHz for 19F). 

All coupling constants were reported in Hz. The residual solvent signals were used as references for 1H 

and 13C NMR spectra and the chemical shifts were converted to the TMS scale (CDCl3: δ 1H = 7.26 

ppm, δ 13C = 77.16 ppm; CD2Cl2: δ 1H = 5.32 ppm, δ 13C = 53.84 ppm). HRMS data were obtained 

using a TOF mode. Column chromatography was performed on silica gel (300-400 mesh) using ethyl 

acetate (EA)/petroleum ether (PE). 

General Procedure for Synthesis of 3. 8-Formylquinoline (0.26 mmol), alkyne (0.4 mmol), 

[Cp*RhCl2]2 (4 mol %), AgNTf2 (16 mol %), 4Å MS (200 mg), and cyclohexane (2.0 mL) were 

charged into a pressure tube. The reaction mixture was stirred at 100 oC for 16 h. After the solvent was 

removed under reduced pressure, the residue was purified by silica gel chromatography using PE/EA 

(25:1) to afford compound 3. 

Yellow solid, 88%, mp: 238 – 240. 1H NMR (400 MHz, CDCl3) δ 10.09 (s, 1H), 

8.88 (d, J = 2.5 Hz, 1H), 8.11 (d, J = 8.1 Hz, 1H), 7.53 (d, J = 7.3 Hz, 2H), 7.46 (d, J = 8.0 Hz, 1H), 

7.41 (dd, J = 7.8, 4.1 Hz, 1H), 7.13 (dd, J = 12.2, 5.3 Hz, 7H), 7.04 – 6.88 (m, 10H), 6.79 (t, J = 7.4 Hz, 

3H). 13C NMR (101 MHz, CDCl3) δ 150.4, 149.0, 148.7, 147.3, 146.0, 142.4, 140.8, 138.00, 135.7, 

135.2, 135.0, 134.6, 134.6, 130.2, 130.1, 29.6, 128.5, 128.3, 128.1, 127.6, 127.6, 127.1, 127.0, 126.9, 

126.8, 126.8, 126.5, 125.2, 21.1, 89.8. HRMS: [M + H]+ calculated for C38H28NO+: 514.2165, 

found: 514.2168. FT-IR (KBr, cm-1): 3401, 3161, 3021, 2829, 1591, 1487, 1439, 1381, 1118, 

1060, 1024, 767, 762, 759, 697, 561. 

Yellow solid, 89%, mp: 236 – 237 oC. 1H NMR (400 MHz, CDCl3) δ 9.63 (s, 

1H), 8.93 (d, J = 2.8 Hz, 1H), 8.42 (d, J = 8.4 Hz, 1H), 7.51 (d, J = 7.8 Hz, 2H), 7.48 (dd, J = 8.8, 4.6 

Hz, 1H), 7.18 – 6.93 (m, 16H), 6.78 (d, J = 7.8 Hz, 2H), 6.72 (t, J = 7.2 Hz, 1H), 6.66 (t, J = 8.7 Hz, 

1H). 13C NMR (101 MHz, CDCl3) δ 156.6 (d, J = 256.4 Hz), 150.3, 149.7, 148.1, 147.6 (d, J = 3.0 Hz), 

146.3, 142.2, 140.8, 135.6, 135.0, 134.5, 134.0 (d, J = 8.4 Hz), 131.2 (d, J = 4.4 Hz), 131.1 (d, J = 4.2 

Hz), 130.0, 129.6, 128.4, 128.1, 127.8, 127.7, 127.1, 127.0, 126.9, 126.5, 125.2, 121.2 (d, J = 2.4 Hz), 

119.2 (d, J = 16.9 Hz), 110.6 (d, J = 19.0 Hz), 89.8. HRMS: [M + H]+ calculated for C38H27FNO+: 

532.2071, found: 532.2074. FT-IR (KBr, cm-1): 3424, 3071, 3027, 2929, 2852, 1620, 1598,  1472, 

1444, 1055, 771, 700, 564.  
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Yellow solid, 78%, mp: 246 – 247 oC. 1H NMR (400 MHz, CDCl3) δ 9.63 

(s, 1H), 8.94 (dd, J = 4.2, 1.3 Hz, 1H), 8.59 (d, J = 8.5 Hz, 1H), 7.58 (dd, J = 8.5, 4.3 Hz, 1H), 7.52 (d, 

J = 7.8 Hz, 2H), 7.30 (d, J = 7.9 Hz, 1H), 7.19 – 7.16 (m, 5H), 7.12 – 6.96 (m, 11H), 6.80 (s, 1H), 6.81 

– 6.77 (m, 2H), 6.66 (d, J = 7.9 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 150.6, 149.5, 148.1, 148.1, 

146.6, 142.0, 140.8, 137.4, 135.6, 135.4, 134.9, 134.5, 130.7, 130.2, 130.1, 129.6, 128.5, 128.1, 127.8, 

127.81, 127.8, 127.1, 127.1, 127.0, 126.7, 125.2, 122.3, 121.0, 89.8. HRMS: [M + H]+ calculated for 

C38H27BrNO+: 592.1271, found: 592.1275. FT-IR (KBr, cm-1): 3427, 3219, 3081, 3056, 3027, 

1599, 1566, 1489, 1443, 1380, 1028, 973, 935, 869, 768, 609, 554. 

Yellow solid, 99%, mp: 284 – 286. 1H NMR (400 MHz, CDCl3) δ 

10.19 (s, 1H), 8.90 (dd, J = 4.2, 1.5 Hz, 1H), 8.28 (dd, J = 8.6, 1.5 Hz, 1H), 7.57 (d, J = 7.6 Hz, 2H), 

7.41 – 7.34 (m, 4H), 7.30 – 7.25 (m, 2H), 7.20 – 7.12 (m, 5H), 7.11 – 6.92 (m, 12H), 6.85 (d, J = 8.0 

Hz, 1H), 6.82 (d, J = 8.0 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 150.6, 149.0, 148.5, 147.6, 146.2, 

142.4, 140.8, 139.5, 138.8, 136.3, 135.7, 135.3, 134.7, 134.4, 134.1, 130.3, 130.2, 130.15, 129.6, 128.5, 

128.4, 128.1, 127.8, 127.8, 127.7, 127.5, 127.0, 126.9, 126.9, 126.9, 126.5, 125.4, 121.0, 89.9. HRMS: 

[M + H]+ calculated for C44H32NO+: 590.2478, found: 590.2473. FT-IR (KBr, cm-1): 3437, 3195, 

3054, 3023, 2243, 1596, 1488, 1443, 1159, 1065, 1027, 910, 766, 608, 554. 

Yellow solid, 49%, mp: 176 – 177 oC. 1H NMR (400 MHz, 

CDCl3) δ 10.55 (s, 1H), 8.85 (d, J = 2.9 Hz, 1H), 8.11 (d, J = 6.5 Hz, 1H), 7.63 (s, 1H), 7.59 (d, J = 7.3 

Hz, 2H), 7.53 (d, J = 7.4 Hz, 2H), 7.47 – 7.37 (m, 4H), 7.32 (t, J = 7.2 Hz, 1H), 7.22 (s, 1H), 7.20 – 

7.08 (m, 8H), 7.07 – 7.00 (m, 3H), 6.94 (m, 5H).13C NMR (101 MHz, CDCl3) 13C NMR (101 MHz, 

CDCl3) δ 162.7 (d, J = 247.4 Hz), 150.9, 148.9, 148.4, 147.1, 146.4, 142.3, 140.8, 138.2 (d, J = 9.3 

Hz), 135.9 (d, J = 3.4 Hz), 135.6, 135.1, 135.0, 134.7, 130.4, 130.3, 129.7, 129.0 (d, J = 8.1 Hz), 128.4, 

128.1, 128.0, 127.8, 127.4, 127.1, 127.0, 126.9, 126.5, 125.4, 124.7, 121.5, 115.6 (d, J = 21.5 Hz), 89.6. 

(Two carbon is not visible due to overlapping peaks). HRMS: [M + H]+ calculated for 

C44H31FNO+: 608.2384, found: 608.2383. FT-IR (KBr, cm-1): 3397, 3024, 3014, 2932, 2914, 2844, 

1676, 1595, 1512, 1486, 1441, 1372, 1230, 1158, 835, 762, 679. 
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Yellow solid, 66%, mp: 249 – -250 oC. 1H NMR (400 MHz, 

CD2Cl2) δ 9.93 (s, 1H), 8.91 (dd, J = 4.2, 1.4 Hz, 1H), 8.19 (d, J = 8.2 Hz, 1H), 7.63 (s, 1H), 7.56 (d, J 

= 7.9 Hz, 2H), 7.47 (dd, J = 8.3, 4.3 Hz, 1H), 7.23 – 6.83 (m, 28H). 13C NMR (101 MHz, CDCl3) 13C 

NMR (101 MHz, CDCl3) δ 152.9, 151.0, 150.8, 148.8, 148.3, 144.1, 142.7, 140.1, 139.9, 137.7, 137.6, 

137.1, 137.0, 136.3, 132.1, 132.0, 131.5, 130.9, 130.8, 130.2, 129.9, 129.8, 129.4, 128.9, 128.9, 128.7, 

127.3, 123.6, 117.5, 117.3, 91.6. HRMS: [M + H]+ calculated for C50H36NO+: 666.2791, found: 

666.2794. FT-IR (KBr, cm-1): 3424, 3080, 2926, 2885, 1684, 1572, 1487, 1424, 1383, 1247, 1130, 

1035, 912, 899, 847, 782, 762, 724, 693, 534, 506. 

Yellow solid, 69%, mp: 158 – 159 oC. 1H NMR (400 MHz, CDCl3) δ 

10.61 (s, 1H), 8.87 (dd, J = 4.3, 1.6 Hz, 1H), 8.20 – 8.12 (m, 1H), 7.77 – 7.67 (m, 4H), 7.59 (d, J = 7.8 

Hz, 2H), 7.50 – 7.38 (m, 3H), 7.33 – 7.22 (s, 1H), 7.24 – 7.22 (m, 1H), 7.20 – 7.10 (m, 11H), 7.08 – 

6.94 (m, 8H). 13C NMR (101 MHz, CDCl3) δ 150.9, 148.9, 148.2, 147.1, 146.4, 142.2, 140.7, 139.1, 

138.2, 137.0, 136.0, 135.5, 135.0, 134.7, 133.4, 132.6, 130.5, 130.2, 129.6, 129.0, 128.3, 128.3, 128.1, 

128.1, 128.0, 127.7, 127.7, 127.6, 127.0, 127.0, 126.9, 126.4, 126.4, 126.4, 126.2, 125.3, 125.2, 125.0, 

121.4, 89.5. HRMS: [M + H]+ calculated for C48H34NO+: 640.2635, found: 640.2637. FT-IR 

(KBr, cm-1): 3447, 3053, 3020, 2855, 1593, 1487, 1442, 1028, 857, 817, 748, 609, 558. 

Yellow solid, 67%, mp: 252 – 253 oC. 1H NMR (400 MHz, CDCl3) δ 

10.38 (s, 1H), 8.82 (dd, J = 4.2, 1.5 Hz, 1H), 8.06 (d, J = 8.3 Hz, 1H), 7.64 – 7.51 (m, 1H)., 7.42 – 7.35 

(m, 3H), 7.19 – 7.01 (m, 16H), 6.99 – 6.94 (m, 2H), 6.92 – 6.86 (m, 3H), 6.62 –6.61 (m, 1H). 13C NMR 

(101 MHz, CDCl3) δ 150.9, 148.5, 148.2, 147.1, 142.9, 142.2, 140.8, 137.9, 135.6, 135.5, 135.3, 134.7, 

133.7, 132.5, 130.3, 130.2, 129.7, 129.0, 128.4, 128.1, 128.1, 128.0, 127.8, 127.2, 127.1, 126.98, 126.6, 

125.9, 125.3, 124.3, 123.2, 121.6, 89.6. HRMS: [M + H]+ calculated for C42H30NOS+: 596.2043, 

found: 596.2044. FT-IR (KBr, cm-1): 3437, 3188, 3108, 3081, 3055, 2859, 1593, 1487, 1443, 

1377, 1061, 1027, 880, 820, 766, 695, 549.  
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Yellow solid, 57%, mp: 219 – 220 oC. 1H NMR (400 MHz, CDCl3) δ 9.87 (s, 

1H), 8.86 (dd, J = 4.2, 1.4 Hz, 1H), 8.09 (d, J = 8.3 Hz, 1H), 7.51 (d, J = 7.4 Hz, 2H), 7.46 (dd, J = 8.3, 

4.3 Hz, 1H), 7.21 – 6.95 (m, 18H), 6.79 (d, J = 7.2 Hz, 2H), 6.57 (dd, J = 9.5, 2.7 Hz, 1H). 13C NMR 

(101 MHz, CDCl3) δ 159.7 (d, J = 249.4 Hz), 150.7, 148.0 (d, J = 2.6 Hz), 147.4, 147.1, 144.6, 141.8, 

140.6, 138.2 (d, J = 9.6 Hz), 137.3 (d, J = 5.5 Hz), 135.4, 134.51 (d, J = 20.4 Hz), 130.1, 129.9, 129.5, 

129.1 (d, J = 10.7 Hz), 128.4, 128.1, 127.8, 127.7, 127.2, 127.1, 127.0, 126.6, 125.1, 124.2, 123.9, 

121.8, 110.2 (d, J = 21.8 Hz), 89.7. HRMS: [M + H]+ calculated for C38H27FNO+: 532.2071, 

found: 532.2072. FT-IR (KBr, cm-1): 3450, 3057, 3027, 2922, 2852, 1620, 1600, 1501, 1442, 1064, 

1247, 1163, 1064, 958, 869, 791, 765, 702, 553.  

 

Yellow solid, 28%, mp: 256 – 257 oC. 1H NMR (400 MHz, CDCl3) δ 9.85 (s, 

1H), 8.91 – 8.87 (m, 1H), 8.08 (dd, J = 8.3, 1.2 Hz, 1H), 7.49 (m, 4H), 7.20 – 7.14 (m, 5H), 7.11-7.00 

(m, 9H), 6.97-6.95 (m, 2H), 6.79 (d, J = 7.3 Hz, 2H), 6.74 (d, J = 2.1 Hz, 1H). 13C NMR (101 MHz, 

CDCl3) δ 150.8, 148.8, 147.2, 145.8, 141.7, 140.6, 137.0, 137.0, 135.4, 134.9, 134.6, 134.4, 134.0, 

132.2, 130.1, 129.9, 129.5, 129.0, 128.4, 128.0, 127.7, 127.7, 127.2, 127.0, 126.9, 126.6, 125.6, 125.1, 

121.9, 89.6. HRMS: [M + H]+ calculated for C38H27ClNO+: 548.1776, found: 548.1779. FT-IR 

(KBr, cm-1): 3444, 3084, 3059, 3023, 2850, 1587, 1487, 1162, 1137, 1063, 1028, 933, 872, 789, 

765, 749, 698, 551. 

Yellow solid, 71%, mp: 302 – 303 oC. 1H NMR (400 MHz, CDCl3) δ 9.87 

(s, 1H), 8.87 (dd, J = 4.3, 1.7 Hz, 1H), 8.09 (dd, J = 8.3, 1.7 Hz, 1H), 7.41 (m, 4H), 7.18 (d, J = 8.4 Hz, 

2H), 7.11 (d, J = 8.5 Hz, 2H), 7.08 – 6.98 (m, 6H), 6.97 – 6.86 (m, 3H), 6.74 (dd, J = 7.3, 1.3 Hz, 1H), 

6.61 (d, J = 8.4 Hz, 2H), 1.29 (s, 9H), 1.20 (s, 9H), 1.19 (s, 9H), 1.16 (s, 9H). 13C NMR (101 MHz, 

CDCl3) δ 149.7, 149.4, 149.1, 149.0, 148.8, 148.7, 148.1, 147.6, 146.0, 140.3, 139.8, 137.8, 135.5, 

134.7, 133.4, 132.4, 131.7, 129.9, 129.8, 129.1, 128.5, 126.8, 126.7, 125.1, 124.8, 124.8, 124.6, 124.1, 

120.9, 89.7, 77.5, 77.2, 76.8, 34.6, 34.5, 34.4, 34.4, 31.5, 31.5, 31.3. 31.3. HRMS: [M + H]+ 
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calculated for C54H60NO+: 738.4669, found: 738.4671. FT-IR (KBr, cm-1): 3443, 2963, 2902, 

2869, 1634, 1449,1462, 1353, 1269, 1119, 837, 793, 563. 

 Yellow solid, 85%, mp: 249 – 250 oC. 1H NMR (400 MHz, CDCl3) δ 9.95 (s, 

1H), 8.85 (d, J = 2.9 Hz, 1H), 8.08 (d, J = 7.7 Hz, 1H), 7.43 (d, J = 7.8 Hz, 1H), 7.37 (d, J = 6.1 Hz, 

3H), 6.98 – 6.77 (m, 12H), 6.74 (d, J = 7.5 Hz, 2H), 6.64 (d, J = 6.5 Hz, 2H), 2.26 (s, 3H), 2.17-2.15 

(m, 9H). 13C NMR (101 MHz, CDCl3) δ 150.0, 148.7, 148.2, 147.5, 146.0, 140.1, 139.5, 137.9, 136.4, 

136.3, 136.3, 135.6, 135.6, 134.7, 133.1, 132.4, 132.1, 130.2, 130.2, 129.5, 129.0, 128.8, 128.6, 128.5, 

128.3, 126.9, 125.3, 121.0, 89.7, 21.5, 21.3, 21.3, 21.2. HRMS: [M + H]+ calculated for C42H36NO+: 

570.2791, found: 570.2793. FT-IR (KBr, cm-1): 3393, 3163, 3012, 2912, 1494, 1380, 1379, 1073, 

1068, 1018, 968, 815, 792, 620. 

Yellow solid, 66%, mp: 249 – 250 oC. 1H NMR (400 MHz, CDCl3) δ 10.15 (s, 

1H), 8.90 (dd, J = 4.3, 1.5 Hz, 1H), 8.22 (d, J = 8.2 Hz, 1H), 7.58 (d, J = 8.1 Hz, 1H), 7.50 (dd, J = 8.3, 

4.3 Hz, 1H), 7.42 (dd, J = 7.7, 5.6 Hz, 2H), 7.08 (t, J = 7.7 Hz, 1H), 7.02 (dd, J = 8.0, 5.7 Hz, 2H), 6.96 

– 6.66 (m, 13H). 13C NMR (101 MHz, CDCl3) δ 162.0 (d, J = 247.1 Hz), 161.8 (d, J = 247.3 Hz), 

161.7 (d, J = 244.6 Hz), 139.4 (d, J = 0.7 Hz), 139.4 (d, J = 0.8 Hz), 137.4 (d, J = 3.1 Hz), 131.7 (d, J = 

7.9 Hz), 131.7 (d, J = 8.0 Hz), 131.0 (d, J = 3.4 Hz), 130.7 (d, J = 3.4 Hz), 130.3 (d, J = 3.3 Hz), 115.4 

(d, J = 21.3 Hz), 115.2 (d, J = 21.3 Hz), 114.9 (d, J = 21.2 Hz), 114.9 (d, J = 21.5 Hz). HRMS: [M + 

H]+ calculated for C38H24F4NO+: 586.1789, found: 586.1794. FT-IR (KBr, cm-1): 3437, 3195, 

3067, 2855, 1598, 1502, 1221, 1157, 828, 544. 
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Yellow solid, 87%, mp: 138 – 139 oC. 1H NMR (400 MHz, CDCl3) δ 10.16 

(s, 1H), 8.89 (dd, J = 4.3, 1.6 Hz, 1H), 8.23 (d, J = 8.3 Hz, 1H), 7.61 (d, J = 8.2 Hz, 1H), 7.51 (dd, J = 

8.3, 4.2 Hz, 1H), 7.35 – 7.30 (m, 4H), 7.28 – 7.24 (m, 2H), 7.21 (d, J = 8.5 Hz, 2H), 7.15 (d, J = 8.5 Hz, 

2H), 7.10 (d, J = 7.8 Hz, 1H), 6.90 (dd, J = 8.3, 1.4 Hz, 2H), 6.79 (dd, J = 8.6, 1.9 Hz, 3H), 6.62 (dd, J 

= 8.3, 1.5 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 150.0, 149.8, 149.7, 149.0, 147.1, 144.5, 140.8, 

139.9, 138.3, 134.5, 134.0, 133.7, 133.4, 133.0, 131.7, 131.7, 131.3, 131.2, 131.1, 131.0, 128.8, 127.9, 

127.1, 127.1, 121.9, 121.7, 121.5, 120.8, 120.7, 89.4. HRMS: [M + H]+ calculated for 

C38H24Br4NO+: 825.8586, found: 825.8587. FT-IR (KBr, cm-1): 3424, 3057, 2966, 2929, 1685, 

1583, 1484, 1392, 1260, 1072, 1010, 821, 795, 766. 

Yellow solid, 67%, mp:97 – 98. 1H NMR (400 MHz, CDCl3) δ 10.19 (s, 

1H), 8.90 (s, 1H), 8.21 (d, J = 7.5 Hz, 1H), 7.59 (d, J = 7.4 Hz, 1H), 7.46 – 7.50 (m, 2H), 7.35 (d, J = 

6.3 Hz, 1H), 7.26 – 6.73 (m, 15H), 6.66 (d, J = 6.9 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 150.1, 

149.9, 149.1, 147.0, 144.4, 143.7, 140.2, 138.3, 136.4, 136.3, 135.7, 134.6, 134.4, 134.3, 133.9, 133.8, 

133.7, 129.9, 129.9, 129.7, 129.7, 129.4, 129.4, 129.3, 129.2, 128.8, 128.3, 128.2, 128.1, 127.9, 127.7, 

127.6, 127.3, 126.9, 125.6, 123.4, 121.5, 89.5. HRMS: [M + H]+ calculated for C38H24Cl4NO+: 

650.0607, found: 650.0610. FT-IR (KBr, cm-1): 3441, 3064, 2852, 1591, 1562, 1499, 1468, 

1412, 1076, 998, 885, 786, 696. 

Yellow solid, 65%, mp: 106 – 107 oC. 1H NMR (400 MHz, CDCl3) δ 

10.19 (s, 1H), 8.95 – 8.86 (m, 1H), 8.21 (d, J = 8.3 Hz, 1H), 7.60 (d, J = 9.8 Hz, 2H), 7.50 (dd, J = 7.6, 
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3.8 Hz, 1H), 7.37 (t, J = 6.8 Hz, 2H), 7.28 – 7.18 (m, 4H), 7.14 – 7.03 (m, 4H), 6.98 – 6.94 (m, 2H), 

6.89 (t, J = 9.4 Hz, 4H), 6.71 (d, J = 7.6 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 150.1, 149.8, 149.1, 

147.0, 144.3, 143.8, 140.0, 138.3, 136.6, 136.5, 135.97, 134.4, 133.7, 132.8, 132.7, 132.3, 130.8, 130.5, 

130.5, 130.2, 130.2, 130.0, 129.6, 129.5, 128.8, 128.7, 128.7, 128.5, 128.1, 126.9, 123.9, 123.9, 122.9, 

122.3, 122.1, 121.9, 121.5, 89.4. HRMS: [M + H]+ calculated for C38H24Br4NO+: 825.8586, found: 

825.8587. FT-IR (KBr, cm-1): 3437, 3165, 3060, 2922, 2848, 1589, 1557, 1498, 1467, 1412, 

1069, 995, 885, 836, 784, 728, 691. 

Yellow solid, 87%, mp: 152 – 153 oC. 1H NMR (400 MHz, CDCl3) δ 9.69 (s, 1H), 

8.91 (d, J = 2.8 Hz, 1H), 8.64 (d, J = 8.6 Hz, 1H), 7.63 (dd, J = 8.7, 4.3 Hz, 1H), 7.40 (d, J = 7.9 Hz, 

1H), 7.34 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 9.5 Hz, 5H), 7.19 (m, 3H), 6.89 (d, J = 8.4 Hz, 2H), 6.88 (t, J 

= 8.1 Hz, 2H), 6.78 (d, J = 8.6 Hz, 2H), 6.62 (t, J = 8.1 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 149.2, 

147.7, 147.4, 146.9, 146.6, 138.0, 137.4, 136.0, 135.9, 135.7, 134.4, 134.1, 131. 0, 129.5, 129.1, 128.7, 

128.3, 128.0, 127.9, 127.7, 127.2, 126.9, 126.8, 126.7, 126.4, 126.4, 123.9, 123.5, 121.4, 88.0. HRMS: 

[M + H]+ calculated for C30H20NOS4
+: 538.0422, found: 538.0422. FT-IR (KBr, cm-1): 3441, 

3071, 2926, 2859, 1563, 1483, 1391, 1072, 1010, 824, 791, 547. 

Yellow solid, 46%, mp: 67 – 68 oC. 1H NMR (400 MHz, CDCl3) δ 8.86 – 8.74 (m, 

1H), 8.48 (s, 1H), 8.23 (d, J = 8.3 Hz, 1H), 7.78 (d, J = 7.9 Hz, 1H), 7.66 – 7.47 (m, 2H), 7.42 (dd, J = 

8.2, 4.3 Hz, 1H), 2.39 (m, 5H), 2.15 (td, J = 14.6, 7.5 Hz, 1H), 1.77 (dt, J = 14.0, 7.3 Hz, 1H), 1.35 (m, 

1H), 1.25 (t, J = 7.6 Hz, 3H), 1.16 (t, J = 7.5 Hz, 3H), 0.99 (t, J = 7.5 Hz, 3H), 0.56 (t, J = 7.4 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 148.9, 147.8, 147.5, 147.4, 140.6, 139.7, 137.6, 137.1, 132.0, 129.1, 

127.1, 126.9, 121.1, 88.4, 29.5, 19.7, 18.9, 18.6, 15.3, 15.1, 13.8, 8.0. HRMS: [M + H]+ calculated 

for C22H28NO+: 322.2165, found: 322.2169. FT-IR (KBr, cm-1): 3206, 2969, 2933, 2875, 1593, 1494, 

1461, 1372, 1065, 1027, 829, 796, 637. 

 Yellow liquid, 75%. 1H NMR (400 MHz, CDCl3) δ 8.78 (d, J = 4.1 Hz, 1H), 

8.41 (s, 1H), 8.22 (d, J = 8.3 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.49 (dd, J = 

7.1, 1.3 Hz, 1H), 7.43 – 7.37 (m, 1H), 2.43 – 2.16 (m, 5H), 2.11 – 2.03 (m, 1H), 1.79 – 1.44 (m, 5H), 

1.39 – 1.20 (m, 4H), 1.08 – 0.97 (m, 7H), 0.77 – 0.63 (m, 6H). 13C NMR (101 MHz, CDCl3) δ 148.8, 

147.6, 147.1, 146.0, 141.6, 138.2, 137.6, 137.3, 132.0, 129.1, 127.0, 126.9, 121.1, 87.8, 39.4, 28.7, 28.5, 

28.3, 23.8, 2, 22.3, 16.8, 15.3, 14.8, 14.5, 14.4. HRMS: [M + H]+ calculated for C26H36NO+: 
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378.2791, found: 378.2797. FT-IR (KBr, cm-1): 3182, 3033, 2951, 2924, 2866, 1592, 1569, 1467, 

1461,  1375, 1033, 970, 899, 802, 792, 758, 635. 

Yellow liquid, 77%. 1H NMR (400 MHz, CDCl3) δ 8.87 – 8.72 (m, 1H), 8.45 

(s, 1H), 8.21 (d, J = 8.2 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 6.5 Hz, 

1H), 7.43 – 7.36 (m, 1H), 2.32 (m, 5H), 2.16 – 2.00 (m, 1H), 1.73 (m, 2H), 1.51 (m, 7H), 1.37 – 1.22 

(m, 3H), 1.19 – 1.04 (m, 4H), 0.96 (m, 8H), 0.73 (t, J = 7.3 Hz, 3H), 0.66 (t, J = 7.2 Hz, 3H). 13C NMR 

(101 MHz, CDCl3) δ 148.8, 147.6, 146.9, 146.1, 141.4, 138.2, 137.6, 137.3, 132.1, 129.0, 127.0, 126.8, 

121.0, 87.8, 36.6, 32.7, 32.2, 31.2, 26.1, 25.9, 25.8, 25.5, 23.9, 23.3, 23.0, 22.7, 14.1, 14.1, 13.7. 

HRMS: [M + H]+ calculated for C30H44NO+:434.3417. found: 434.3421. FT-IR ((KBr, cm-1): 

3201,3027, 2932, 2905, 2846, 1591, 1569, 1469, 1456, 1374, 1073, 1032, 1003, 926, 827, 789, 

757. 

Yellow solid, 60%, mp: 135 – 136 oC. 1H NMR (400 MHz, CDCl3) δ 9.38 (s, 

1H), 8.86 (d, J = 3.2 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H), 7.60 (d, J = 5.4 Hz, 1H), 7.36 (m, 10H), 7.15 – 

7.00 (m, 3H), 2.33 – 2.20 (m, 2H), 2.17 – 2.01 (m, 2H), 1.07 (m, 8H), δ 0.63 (t, J = 6.9 Hz, 1H), 0.50 (t, 

J = 7.1 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 153.2, 148.6, 147.2, 146.2, 145.0, 142.4, 139.5, 137.6, 

136.8, 136.1, 132.7, 129.3, 128.7, 128.0, 127.8, 127.0, 126.8, 126.7, 126.0, 125.4, 120.9, 89.4, 30.9, 

30.8, 26.4, 26.2, 23.1, 22.3, 13.7, 13.4. HRMS: [M + H]+ calculated for C26H36NO+: 378.2791, 

found: 378.2797. FT-IR (KBr, cm-1): 3443, 2963, 2906, 2869, 1634, 1499, 1465, 1363, 1269, 

1119, 837, 798, 563.  

Yellow solid, 77%, mp: 97 – 98 oC. 1H NMR (400 MHz, CDCl3) δ 9.34 (s, 1H), 

8.89 (d, J = 4.2 Hz, 1H), 8.17 (d, J = 8.1 Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.46 – 7.34 (m, 8H), 7.33 – 

7.28 (m, 2H), 7.12 (t, J = 7.6 Hz, 3H), 7.02 (t, J = 7.2 Hz, 1H), 2.32 – 2.18 (m, 2H), 2.17 – 2.01 (m, 

2H), 1.32 – 1.23 (m, 2H), 1.20 – 1.00 (m, 2H), 0.66 (t, J = 7.3 Hz, 3H), 0.56 (t, J = 7.3 Hz, 3H). 13C 

NMR (101 MHz, CDCl3) δ 153.2, 148.7, 147.3, 146.1, 145.4, 142.5, 139.7, 137.7, 136.9, 136.1, 132.8, 

129.3, 128.8, 128.1, 127.9, 127.1, 126.9, 126.8, 126.1, 125.4, 121.0, 89.5, 29.0, 28.8, 22.3, 22.1, 14.9, 
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14.2. HRMS: [M + H]+ calculated for C34H36NO+: 446.2478, found: 446.2481. FT-IR (KBr, cm-

1): 3357, 3171, 3058, 2960, 2929, 2868, 1594, 1498, 1463, 1379, 1319, 1168, 1109, 1056, 1003, 

833, 793, 765, 701. 

Yellow solid, 62%, mp: 98 – 99 oC. 1H NMR (400 MHz, CDCl3) δ 9.43 (s, 1H), 

8.87 (s, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.44 – 7.29 (m, 10H), 7.13 (t, J = 7.2 

Hz, 2H), 7.02 (t, J = 6.9 Hz, 1H), 2.35 – 2.25 (m, 2H), 2.21 – 2.10 (m, 2H), 0.78 – 0.72 (m, 6H). 13C 

NMR (101 MHz, CDCl3) δ 154.7, 148.7, 147.7, 147.2, 144.8, 142.5, 139.1, 137.8, 136.8, 136.1, 132.8, 

129.3, 128.9, 128.2, 127.9, 127.1, 126.9, 126.9, 126.1, 125.4, 121.1, 89.4, 20.2, 19.5, 13.9, 13.9. 

HRMS: [M + H]+ calculated for C30H28NO+: 418.2165, found: 418.2170. FT-IR (KBr, cm-1): 

3346, 2926, 2868, 1682, 1572, 1497, 1422, 1402, 1319, 1248, 1164, 1131, 1036, 872, 829, 787, 766, 

642, 506. 

Pale yellow solid, 64%, mp: 213 – 215 oC. 1H NMR (400 MHz, CDCl3) δ 9.91 (s, 

1H), 8.88 (dd, J = 4.3, 1.6 Hz, 1H), 8.19 (d, J = 8.3 Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.47 – 7.37 (m, 

7H), 7.35 – 7.31 (m, 3H), 7.11 (t, J = 7.6 Hz, 2H), 7.02 (t, J = 7.3 Hz, 1H), 1.89 (s, 3H), 1.77 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 149.4, 148.5, 147.0, 145.5, 142.5, 142.2, 139.1, 137.9, 136.0, 135.9, 

133.4, 129.7, 129.0, 128.2, 128.0, 127.1, 127.0, 126.9, 126.2, 125.4, 121.1, 88.8, 14.3, 10.9. HRMS: 

[M + H]+ calculated for C28H24NO+: 390.1852, found: 390.1855. FT-IR (KBr, cm-1): 3382, 3049, 

3017, 3012, 2913, 2899, 2872, 2834, 1592,  1493, 1449, 1438, 1370, 1362, 1099, 1064, 970, 943, 791, 

756, 703. 

Yellow solid, 62%, mp: 155 – 156 oC. 1H NMR (400 MHz, CDCl3) δ 9.61 (s, 1H), 

8.86 (dd, J = 4.2, 1.6 Hz, 1H), 8.15 (d, J = 8.3 Hz, 1H), 7.59 (m, 3H), 7.46 – 7.38 (m, 4H), 7.36 – 7.29 

(m, 4H), 7.08 (t, J = 7.5 Hz, 2H), 7.03 – 6.95 (m, 1H), 1.55 (m, J = 8.5, 5.6 Hz, 1H), 1.48 – 1.35 (m, 

1H), 0.93 – 0.79 (m, 1H), 0.55 – 0.45 (m, 1H), 0.42 – 0.31 (m, 3H), 0.29 – 0.20 (m, 1H), 0.15 – 0.08 

(m, 1H), -0.33 – 0.39 (m, 1H). 13C NMR (101 MHz, CDCl3) δ 151.2, 148.5, 146.7, 146.3, 145.6, 143.1, 

140.9, 137.8, 136.7, 135.5, 134.2, 130.2, 128.6, 127.8, 127.0, 126.7, 126.6, 126.0, 125.3, 120.9, 89.4, 

10.3, 10.2, 8.7, 7.3, 6.3, 5.9. HRMS: [M + H]+ calculated for C32H28NO+: 442.2165, found: 
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442.2171. FT-IR (KBr, cm-1): 3434, 3174, 3084, 3060, 3010, 2852, 1593, 1494, 1445, 1063, 

1028, 967, 791, 769, 701. 

Yellow liquid, 49%. 1H NMR (400 MHz, 

CDCl3) δ 8.77 – 8.63 (m), 8.34 – 8.31 (m), 8.11 – 8.07 (m), 7.68 – 7.65 (m), 7.50 – 7.48 (m), 7.29 – 

7.23 (m),  2.44 – 2.27 (m), 2.22 – 2.09 (m), 1.76 – 1.74, 1.60 – 1.22 (m), 1.12 – 0.52 (m). 13C NMR 

(101 MHz, CDCl3) δ 148.4, 148.4, 147.8, 147.4, 147.3, 147.2, 147.2, 147.1, 146.3, 145.9, 145.8, 145.8, 

145.7, 145.5, 145.5, 145.4, 145.4, 141.3, 140.8, 140.3, 139.6, 139.5, 139.0, 138.0, 138.0, 137.5, 137.4, 

137.2, 137.2, 136.9, 136.8, 131.7, 131.7, 131.6, 131.6, 128.7, 126.8, 126.8, 126.5, 126.5, 120.7, 88.1, 

88.1, 87.6, 87.6, 36.7, 31.6, 31.6, 31.6, 31.5, 31.5, 31.5, 31.5, 31.1, 31.1, 30.3, 30.3, 30.2, 29.7, 29.6, 

29.6, 29.3, 29.2 28.9, 28.9, 28.9, 28.7, 28.6, 25.9, 25.9, 25.8, 25.8, 25.7, 23.0, 22.9, 22.5, 22.5, 22.3, 

22.2, 22.2, 19.4, 19.3, 18.7, 18.6, 18.5, 18.4, 14.9, 14.6, 14.6, 13.9, 13.9, 13.9, 13.8, 13.8, 13.8, 13.7, 

13.7, 13.7, 13.6, 13.5, 7.7. HRMS: [M + H]+ calculated for C30H44NO+:434.3417, found: 

434.3423. 

Yellow liquid, 38%. 1H NMR (400 MHz, CDCl3) δ 8.92 (s, 1H), 8.78 (dd, J = 4.2, 

1.6 Hz, 1H), 8.24 – 8.22 (m, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.58 (t, J = 7.6 Hz, 1H), 7.52 (dd, J = 7.1, 

1.3 Hz, 1H), 7.44 – 7.40 (m, 1H),  (dd, J = 8.2, 4.3 Hz, 1H), 2.47 – 2.38 (m, 1H), 2.33 – 2.06 (m, 5H), 

1.89 – 1.59 (m, 5H), 1.39 – 1.30 (m, 1H), 1.06 (t, J = 7.5 Hz, 3H), 0.53 (t, J = 7.4 Hz, 3H).13C NMR 

(101 MHz, CDCl3) δ 148.69, 147.64, 147.33, 145.79, 140.36, 137.69, 136.95, 136.25, 132.05, 129.09, 

127.02, 126.93, 121.09, 86.84, 29.26, 23.29, 22.97, 22.80, 21.56, 19.79, 14.71, 8.03. HRMS: [M + 

H]+ calculated for C22H26NO+: 320.2009, found: 320.2015. FT-IR (KBr, cm-1): 3184, 3031, 

2943, 2925, 2854, 2851, 2828, 1701, 1591, 1568, 1495, 1457, 1373, 1058, 792, 788. 

Yellow solid, 89%, mp: 284 – 285 oC. 1H NMR (400 MHz, CDCl3) 

δ 9.44 (s, 1H), 8.91 (d, J = 2.9 Hz, 1H), 8.56 (d, J = 8.5 Hz, 1H), 7.53 (dd, J = 7.3, 3.0 Hz, 1H), 7.40 (d, 

J = 7.3 Hz, 2H), 7.25 (d, J = 8.0 Hz, 1H), 7.15 (dd, J = 15.9, 7.8 Hz, 4H), 7.07 – 7.03 (m, 6H), 6.93 (d, 
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J = 7.9 Hz, 2H), 6.60-6.59 (m, 3H), 1.30 (s, 9H), 1.21 (d, J = 3.4 Hz, 18H), 1.18 (s, 9H). 13C NMR (101 

MHz, CDCl3) δ 149.7, 149.6, 149.3, 149.1, 149.1, 149.0, 148.3, 147.0, 146.5, 140.2, 139.3, 137.2, 

135.8, 134.5, 133.1, 132.0, 131.4, 130.5, 129.8, 129.6, 129.0, 127.6, 125.1, 124.8, 124.6, 124.2, 122.1, 

120.4, 100.0, 89.6, 34.5, 34.4, 34.4, 34.3, 31.4, 31.4, 31.2. HRMS: [M + H]+ calculated for 

C54H59BrNO+: 816.3775, found: 816.3778. FT-IR (KBr, cm-1): 3443, 2962, 2909, 2865, 1641, 1502, 

1363, 1269, 1017, 837, 795, 565. 

Yellow solid, 93%, mp: 160 – 161 oC. 1H NMR (400 MHz, CDCl3) δ 

9.50 (s, 1H), 8.89 (d, J = 3.0 Hz, 1H), 8.54 (d, J = 8.4 Hz, 1H), 7.52 (dd, J = 8.4, 4.2 Hz, 1H), 7.34 (d, J 

= 7.8 Hz, 2H), 7.26 (d, J = 7.9 Hz, 1H), 6.98 – 6.80 (m, 10H), 6.77 (d, J = 7.7 Hz, 2H), 6.64 (d, J = 5.6 

Hz, 3H), 2.28 (s, 3H), 2.19 – 2.18 (m, 9H). 13C NMR (101 MHz, CDCl3) δ 150.2, 149.4, 148.2, 147.3, 

146.6, 140.0, 139.1, 137.3, 136.5, 136.5, 136.4, 135.9, 135.8, 134.6, 132.8, 132.1, 131.9, 130.7, 130.1, 

130.0, 129.4, 129.1, 128.8, 128.5, 128.4, 127.8, 125.1, 122.2, 120.6, 89.6, 21.4, 21.3, 21.3, 21.2. 

HRMS: [M + H]+ calculated for C42H35BrNO+: 648.1897, found: 648.1899. FT-IR (KBr, cm-1): 

3424, 3239, 3022, 2926, 2866, 1603, 1566, 1505, 1453, 1378, 1348, 1183, 1110, 1038, 1021, 

975, 817, 790, 754, 540. 

 Yellow solid, 91%, mp: 284 – 286 oC. 1H NMR (400 MHz, CDCl3) 

δ 9.67 (s, 1H), 8.92 (d, J = 3.0 Hz, 1H), 8.62 (d, J = 8.3 Hz, 1H), 7.61 (dd, J = 8.3, 4.2 Hz, 1H), 7.42 – 

7.36 (m, 3H), 7.08 – 6.96 (m, 2H), 6.94 – 6.81 (m, 6H), 6.80 – 6.67 (m, 6H), 6.65 (d, J = 7.8 Hz, 1H). 

13C NMR (101 MHz, CDCl3) δ 162.0 (d, J = 247.2 Hz), 161.9 (d, J = 250.9 Hz), 161.9 (d, J = 249.1 

Hz), 161.8 (d, J = 244.9 Hz), 149.6 (d, J = 7.4 Hz), 147.9 (d, J = 21.5 Hz), 145.1, 139.3, 137.6, 137.0, 

134.7, 134.3, 131.7 (d, J = 8.0 Hz), 131.6 (d, J = 7.9 Hz), 131.1 (d, J = 7.8 Hz), 130.8 (d, J = 3.4 Hz), 

130.7, 130.4 (d, J = 3.5 Hz), 130.2 (d, J = 2.7 Hz), 127.9, 126.7 (d, J = 8.0 Hz), 122.5, 121.4, 115.5 (d, 

J = 2.2 Hz), 115.3 (d, J = 2.1 Hz), 115.2, 115.0, 115.0, 114.8, 89.2. HRMS: [M + H]+ calculated for 

C38H23BrF4NO+: 664.0894, found: 664.0895. FT-IR (KBr, cm-1): 3404, 3235, 3069, 3044, 2922, 

2859, 1599, 1502, 1229, 1157, 1093, 1015, 975, 932, 834, 792, 542. 
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Yellow solid, 58%, mp: 223 – 224 oC. 1H NMR (400 MHz, CDCl3) 

δ 9.65 (s, 1H), 8.91 (d, J = 3.0 Hz, 1H), 8.62 (d, J = 8.4 Hz, 1H), 7.61 (dd, J = 8.3, 4.2 Hz, 1H), 7.39 (d, 

J = 7.8 Hz, 1H), 7.36 – 7.25 (m, 6H), 7.22 – 7.15 (m, 4H), 6.89 (d, J = 8.1 Hz, 2H), 6.79 (d, J = 8.3 Hz, 

2H), 6.65 – 6.59 (m, 3H). 13C NMR (101 MHz, CDCl3) δ 150.0, 149.7, 148.7, 147.7, 145.0, 140.3, 

139.7, 137.7, 134.3, 134.1, 133.5, 133.1, 132.8, 131.8, 131.7, 131.6, 131.5, 131.3, 131.3, 130.9, 130.9, 

128.0, 127.0, 122.6, 121.9, 121.8, 121.8, 121.8, 120.9, 89.4. HRMS: [M + H]+ calculated for 

C38H23Br5NO+: 903.7691, found: 903.7693. FT-IR (KBr, cm-1): 3434, 3071, 2923, 2855, 1657, 

1584, 1483, 1391, 1072, 1010, 825, 791. 

Yellow solid, 58%, mp: 138 – 139 oC. 1H NMR (400 MHz, CDCl3) 

δ 9.69 (s, 1H), 8.93 (s, 1H), 8.63 (d, J = 8.1 Hz, 1H), 7.60 (s, 2H), 7.43 – 7.33 (m, 3H), 7.25 (d, J = 4.9 

Hz, 3H), 7.19 (s, 1H), 7.07 (s, 3H), 6.98 – 6.84 (m, 5H), 6.71 (t, J = 8.1 Hz, 2H). 13C NMR (101 MHz, 

CDCl3) δ 149.9, 149.7, 149.0, 147.6, 144.8, 143.3, 139.9, 137.7, 136.3, 136.1, 135.6, 134.2, 133.8, 

132.6, 132.6, 132.2, 130.8, 130.7, 130.7, 130.6, 130.3, 130.2, 129.9, 129.6, 129.5, 128.5, 128.5, 128.4, 

128.0, 123.7, 122.9, 122.6, 122.3, 122.18, 122.0, 89.3. HRMS: [M + H]+ calculated for 

C38H23Br5NO+: 903.7691, found: 903.7696. FT-IR (KBr, cm-1): 3441, 3165, 3061, 2848, 1587, 

1559, 1493, 1468, 1411, 1070, 995, 944, 875, 843, 786, 742, 691. 
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2. Mechanistic Studies 

1. H/D exchange 

[D]-1a (0.26 mmol), 2a (0.4 mmol), [RhCp*Cl2]2 (4 mol %), AgNTf2 (16 mol %), 1mmol H2O, and 

cyclohexane (2 mL) were charged into a pressure tube, and the mixture was heated at 100 oC for 10 

minutes. No H/D exchange was observed on the basis of 1H NMR analysis. 

 

2. KIE measurements of reaction for 8-formylquinoline 

An equimolar mixture of 1a and 1a-d (0.52 mmol in total), 2a (0.40 mmol), [Cp*RhCl2]2 (0.08 mmol), 

and AgNTf2 (0.16 mmol ) were charged into a pressure tube, to which was added cyclohexane (2.0 mL) 

The reaction mixture was stirred under N2 at 100 oC for 8 minutes, Then, the solvent was removed  

under reduced pressure and the residue was added 1,3,5-trimethoxybenzene (0.1 mmol ) as the internal 

standard substance . 1H NMR analysis of the yield of product (32% conversion, determined by 

HNM )and the level of deuteration of the recovered aldehydes (C-D : C-H = 1.32 : 1.21 ) gave kH/kD = 
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1.2. 

 

 

 

 

 

C-H C-D 

t = 0 1 1 

conversion -kx -x 

t = 8 min 1-kx 1-x 

(1-x)/(1-kx) = 2.53 - 1.21/1.21 

(kx+x)/2 = 0.64/2 

k = KIE = 1.2 

3. H2
18O labeling Experiment  

 
ArQ = quinolyl  
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1a (0.26 mmol), 2a (0.4 mmol), [RhCp*Cl2]2 (4 mol %), AgNTf2 (16 mol %), 5 mmol H2
18O, and 

cyclohexane (2 mL) were charged into a pressure tube, and the mixture was heated at 100 oC for 16 h. 

The product was isolated in 34 mg after chromatography using EA/PE (25:1). HRMS analyses of the 

isolated product revealed that it is mostly 18O labeled. 

 

3. Crystal structure of 3aa 

 

Table 1.  Crystal data and structure refinement for cd16292. 

Identification code  cd16292 

Empirical formula  C38 H27 N O 

Formula weight  513.60 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P -1 

Unit cell dimensions a = 11.230(3) Å a= 85.686(5)°. 
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 b = 12.753(3) Å b= 80.147(6)°. 

 c = 20.255(4) Å g = 74.114(6)°. 

Volume 2747.6(11) Å3 

Z 4 

Density (calculated) 1.242 Mg/m3 

Absorption coefficient 0.074 mm-1 

F(000) 1080 

Crystal size 0.220 x 0.160 x 0.130 mm3 

Theta range for data collection 1.661 to 25.000°. 

Index ranges -12<=h<=13, -15<=k<=13, -23<=l<=24 

Reflections collected 15315 

Independent reflections 9662 [R(int) = 0.0606] 

Completeness to theta = 25.242° 97.1 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7456 and 0.5373 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 9662 / 0 / 724 

Goodness-of-fit on F2 0.966 

Final R indices [I>2sigma(I)] R1 = 0.0746, wR2 = 0.1715 

R indices (all data) R1 = 0.1525, wR2 = 0.2169 

Extinction coefficient 0.0016(9) 

Largest diff. peak and hole 0.274 and -0.223 e.Å-3 
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4. NMR Spectra 

1H and 13C NMR Spectra of compound 3aa 
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1H and 13C NMR Spectra of compound 3ba  
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1H and 13C NMR Spectra of compound 3ca 
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1H and 13C NMR Spectra of compound 3da  
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1H and 13C NMR Spectra of compound 3ea  
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1H and 13C NMR Spectra of compound 3fa 
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1H and 13C NMR Spectra of compound 3ga 
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1H and 13C NMR Spectra of compound 3ha 
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1H and 13C NMR Spectra of compound 3ia  
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1H and 13C NMR Spectra of compound 3ja 
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1H and 13C NMR Spectra of compound 3ab  
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1H and 13C NMR Spectra of compound 3ac 
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1H and 13C NMR Spectra of compound 3ad 
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1H and 13C NMR Spectra of compound 3ae 
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1H and 13C NMR Spectra of compound 3af 
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1H and 13C NMR Spectra of compound 3ag 
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1H and 13C NMR Spectra of compound 3ai  
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1H and 13C NMR Spectra of compound 3aj  
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1H and 13C NMR Spectra of compound 3am 
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1H and 13C NMR Spectra of compound 3an  
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1H and 13C NMR Spectra of compound 3ao  
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1H and 13C NMR Spectra of compound 3ap  
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1H and 13C NMR Spectra of compound 3aq  
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1H and 13C NMR Spectra of compound 3ar  
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1H and 13C NMR Spectra of compound 3as  

 

 

1H and 13C NMR Spectra of compound 3cb  
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1H and 13C NMR Spectra of compound 3cc  
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1H and 13C NMR Spectra of compound 3cd  
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1H and 13C NMR Spectra of compound 3ce 
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1H and 13C NMR Spectra of compound 3cf 

 

 


