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General Information.  All reagents were obtained from commercial suppliers and used without 

further purification. Commercially available anhydrous chlorobenzene was used as received 

without further distillation. All reactions were carried out under nitrogen atmosphere in 

flame-dried glassware. Syringes which were used to transfer anhydrous solvents or reagents were 

purged with nitrogen prior to use. Yields refer to isolated yields of compounds estimated to be > 

95% pure as determined by 1H NMR (25 °C). NMR spectra were recorded on solutions in 

deuterated chloroform (CDCl3) with residual chloroform (ŭ7.26 ppm for 1H NMR and ŭ77.16 ppm 

for 13C NMR). Abbreviations for signal coupling are as follows: s, singlet; d, doublet; t, triplet; q, 

quartet; m, multiplet, br., broad. ESI-QTOF-MS measurements were performed in the positive ion 

mode (m/z 50ī2000 range). Column chromatographical purifications were performed using SiO2 

(200 ï 300 mesh ASTM).  

 

Typical procedure (TP1) for the synthesis of quinoline derivatives from 2-aminobenzyl 

alcohols and ketones through CrCl 2-catalyzed acceptorless dehydrogenation. To a clean, 

oven-dried, screw cap reaction tube was added CrCl2 (0.1 mmol, 10 mol%), 

6,6'-dimethyl-2,2'-dipyridyl (0.2 mmol, 20 mol%), 2-aminobenzyl alcohol (1 mmol), ketone (1.2 

mmol), t-BuOK (1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. The reaction 

mixture was stirred at 140 °C in an oil bath for 24 h. Then, the reaction mixture was diluted with 

water (5 mL) and extracted with EtOAc (3 × 10 mL). The resultant organic layer was dried over 

anhydrous MgSO4 and the solvent was evaporated under reduced pressure. The crude mixture was 

purified by silica gel column chromatography using petroleum ether/EtOAc as the eluting system. 

 

Typical procedure (TP2) for the synthesis of quinoline derivatives from 2-aminobenzyl 

alcohols and secondary alcohols through CrCl 2-catalyzed acceptorless dehydrogenation. To a 

clean, oven-dried, screw cap reaction tube was added CrCl2 (0.1 mmol, 10 mol%), 

6,6'-dimethyl-2,2'-dipyridyl (0.2 mmol, 20 mol%), 2-aminobenzyl alcohol (1 mmol), secondary 

alcohol (1.2 mmol), t-BuOK (1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. 

The reaction mixture was stirred at 140 °C in an oil bath for 24 h. Then, the reaction mixture was 

diluted with water (5 mL) and extracted with EtOAc (3 × 10 mL). The resultant organic layer was 

dried over anhydrous MgSO4 and the solvent was evaporated under reduced pressure. The crude 

mixture was purified by silica gel column chromatography using petroleum ether/EtOAc as the 

eluting system. 

 

Typical procedure (TP3) for the synthesis of pyrroles through CrCl 2-catalyzed acceptorless 

dehydrogenation. To a clean, oven-dried, screw cap reaction tube was added CrCl2 (0.1 mmol, 10 

mol%), 6,6'-dimethyl-2,2'-dipyridyl (0.2 mmol, 20 mol%), ɓ-amino alcohol (1 mmol), ketone (1.2 

mmol), t-BuOK (1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. The reaction 

mixture was stirred at 140 °C in an oil bath for 24 h. Then, the reaction mixture was diluted with 

water (5 mL) and extracted with EtOAc (3 × 10 mL). The resultant organic layer was dried over 

anhydrous MgSO4 and the solvent was evaporated under reduced pressure. The crude mixture was 

purified by silica gel column chromatography using petroleum ether/EtOAc as the eluting system. 
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Optimization of Cr -catalyzed quinoline synthesis 

 

Table S1 Screening of solventa 

 

entry solvent yield of 3b 

1 toluene trace 

2 1,2-dimethylbenzene 38% 

3 1,3-dimethylbenzene 33% 

4 chlorobenzene 42% 

5 1,4-dioxane trace 

6 acetonitrile 10% 

7 dimethylacetamide (DMA) 29% 

8 dimethylacetamide (DMF) trace 

9 Dimethyl sulfoxide (DMSO) 27% 

a Reaction conditions: 2-aminobenzyl alcohol (1 mmol), acetophenone (1.2 mmol, 1.2 equiv), 

CrCl2 (0.1 mmol, 10 mol%), PPh3 (0.2 mmol, 20 mol%), LiOH (1.2 mmol, 1.2 equiv), and solvent 

(2 mL), N2, 140 °C, 24 h. b Isolated yield. 

 

Table S2 Screening of basea 

 

entry base yield of 3b 

1 LiOH 42% 

2 t-BuONa 31% 

3 t-BuOLi 45% 

4 t-BuOK 49% 

5 KOH 31% 

6 Cs2CO3 6% 

7 K2CO3 trace 

8 K3PO4 trace 

9 pyridine 15% 

a Reaction conditions: 2-aminobenzyl alcohol (1 mmol), acetophenone (1.2 mmol, 1.2 equiv), 

CrCl2 (0.1 mmol, 10 mol%), PPh3 (0.2 mmol, 20 mol%), base (1.2 mmol, 1.2 equiv), and PhCl (2 

mL), N2, 140 °C, 24 h. b Isolated yield. 
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1H NMR, 13C NMR, HRMS and IR Data 

 

2-Phenylquinoline (3) 

 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with acetophenone 

(144 mg, 1.2 mmol) afforded the desired product 3 as a white solid (146 mg, 71%): mp 83ï84 ̕

1H NMR (400 MHz, CDCl3) ŭ 8.29ï8.12 (m, 4H), 7.87 (d, J = 8.6 Hz, 1H), 7.83 (dd, J = 8.1, 1.5 

Hz, 1H), 7.78ï7.70 (m, 1H), 7.60ï7.43 (m, 4H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 157.5, 148.4, 

139.8, 136.9, 129.82, 129.78, 129.4, 128.9, 127.7, 127.6, 127.3, 126.4, 119.1; 

IR (Diamond-ATR, neat) 3007, 1275, 1258, 819, 750 cm-1; Rf 0.71 (petroleum ether/EtOAc, 10/1). 

All the resonances in the 1H and l3C NMR spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-phenylethan-1-ol (147 mg, 1.2 mmol) afforded the desired product 3 as a white solid (68 mg, 

33%). 

 

2-(p-Tolyl)quinoline (4). 

  

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(p-tolyl)ethan-1-one (161 mg, 1.2 mmol) afforded the desired product 4 as  a pale 

yellow solid (121 mg, 55%): mp 81ï82 ; 1H NMR (400 MHz, CDCl3) ŭ 8.24ï8.14 (m, 2H), 

8.08 (d, J = 7.9 Hz, 2H), 7.87 (d, J = 8.6 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.76ï7.69 (m, 1H), 

7.55ï7.48 (m, 1H), 7.34 (d, J = 7.9 Hz, 2H), 2.44 (s, 3H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 

157.5, 148.4, 139.6, 136.9, 136.8, 129.78, 129.71, 127.6, 127.2, 126.2, 119.0, 21.5; 

IR (Diamond-ATR, neat) 2913, 1593, 1429, 811, 746 cm-1; Rf 0.53 (petroleum ether/EtOAc, 10/1). 

All the resonances in the 1H and l3C NMR spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(p-tolyl)ethan-1-ol (163 mg, 1.2 mmol) afforded the desired product 4 as  a pale 

yellow solid (64 mg, 29%). 

 

2-(2-Methoxyphenyl)quinoline(5) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(2-methoxyphenyl)ethan-1-one (180 mg 1.2 mmol) afforded the desired product 5 as  a pale 

yellow solid (134 mg, 57%): mp 57ï59 ; 1H NMR (400 MHz, CDCl3) ŭ 8.19 (d, J = 8.4 Hz, 

1H), 8.14 (d, J = 8.6 Hz, 1H), 7.95ï7.77 (m, 3H), 7.76ï7.67 (m, 1H), 7.57ï7.49 (m, 1H), 
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7.47ï7.37 (m, 1H), 7.18ï7.09 (m, 1H), 7.04 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H); 13C{1H} NMR (101 

MHz, CDCl3) ŭ 157.3, 157.3, 148.4, 135.2, 131.6, 130.4, 129.9, 129.8, 129.3, 127.5, 127.2, 126.3, 

123.6, 121.4, 111.6, 55.8; IR (Diamond-ATR, neat) 2921, 1611, 1469, 1252, 1026, 828, 751, 680 

cm-1; Rf 0.30 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra 

were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(2-methoxyphenyl)ethan-1-ol (183 mg 1.2 mmol) afforded the desired product 5 as  a pale 

yellow solid (82 mg, 35%). 

 

2-(Quinolin-2-yl)phenol (6) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(2-hydroxyphenyl)ethan-1-one (163 mg, 1.2 mmol) afforded the desired product 6 as  a 

brown solid (104 mg, 47%): mp 116ï118 ; 1H NMR (600 MHz, CDCl3) ŭ 15.28 (s, 1H), 8.24 (d, 

J = 8.9 Hz, 1H), 8.02 (dd, J = 8.8, 2.3 Hz, 2H), 7.97ï7.91 (m, 1H), 7.80 (d, J = 8.1 Hz, 1H), 

7.76ï7.69 (m, 1H), 7.57ï7.50 (m, 1H), 7.40ï7.33 (m, 1H), 7.10 (d, J = 8.2 Hz, 1H), 6.99ï6.92 (m, 

1H); 13C{1H}  NMR (151 MHz, CDCl3) ŭ 161.2, 158.1, 144.8, 137.7, 132.2, 130.6, 127.67, 127.65, 

127.1, 126.8, 126.6, 119.1, 118.9, 118.8, 117.3; IR (Diamond-ATR, neat) 3002, 1610, 1271, 1260, 

820, 750 cm-1; Rf 0.52 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[2] 

 

2-(2-Chlorophenyl)quinoline (7) 

 

  

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(2-chlorophenyl)ethan-1-one (186 mg, 1.2 mmol) afforded the desired product 7 as  a pale 

yellow solid (125 mg, 52%): mp 83ï85 ; 1H NMR (400 MHz, CDCl3) ŭ 8.22 (d, J = 8.5 Hz, 

1H), 8.19 (d, J = 8.5 Hz, 1H), 7.88 (d, J = 7.5 Hz, 1H), 7.79ï7.73 (m, 2H), 7.70 (dd, J = 7.5, 1.9 

Hz, 1H), 7.61ï7.56 (m, 1H), 7.52 (dd, J = 7.7, 1.5 Hz, 1H), 7.45ï7.36 (m, 2H); 13C{1H} NMR 

(101 MHz, CDCl3) ŭ 157.5, 148.2, 139.7, 135.7, 132.4, 131.8, 130.2, 129.9, 129.8, 127.6, 127.3, 

127.2, 126.9, 122.8; IR (Diamond-ATR, neat) 2921, 1595, 1257, 1035, 824, 755, 615 cm-1; Rf 

0.52 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[3] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(2-chlorophenyl)ethan-1-ol (188 mg, 1.2 mmol) afforded the desired product 7 as  a pale 

yellow solid (77 mg, 32%). 
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2-(3-Chlorophenyl)quinoline (8) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(3-chlorophenyl)ethan-1-one (186 mg, 1.2 mmol) afforded the desired product 8 as  a pale 

yellow solid (146 mg, 61%): mp 136ï138 ; 1H NMR (400 MHz, CDCl3) ŭ 8.29ï8.13 (m, 3H), 

8.08ï8.00 (m, 1H), 7.89ï7.80 (m, 2H), 7.79ï7.72 (m, 1H), 7.58ï7.52 (m, 1H), 7.50ï7.38 (m, 2H); 

13C{1H} NMR (101 MHz, CDCl3) ŭ 155.7, 148.2, 141.4, 137.0, 134.9, 130.0, 129.9, 129.8, 129.3, 

127.7, 127.5, 127.3, 126.6, 125.6, 118.7; IR (Diamond-ATR, neat) 2917, 1594, 1426, 780, 745, 

693, 430 cm-1; Rf 0.60 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(3-chlorophenyl)ethan-1-ol (188 mg, 1.2 mmol) afforded the desired product 8 as  a pale 

yellow solid (86 mg, 36%). 

 

2-(4-Chlorophenyl)quinoline (9) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-chlorophenyl)ethan-1-one (186 mg, 1.2 mmol) afforded the desired product 9 as  a pale 

yellow solid (168 mg, 70%): mp 108ï110 ; 1H NMR (400 MHz, CDCl3) ŭ 8.27ï8.06 (m, 4H), 

7.83 (d, J = 8.5 Hz, 2H), 7.78ï7.69 (m, 1H), 7.59ï7.45 (m, 3H); 13C{1H} NMR (101 MHz, CDCl3) 

ŭ 156.1, 148.4, 138.2, 137.1, 135.7, 129.9, 129.8, 129.1, 128.9, 127.6, 127.3, 126.6, 118.7; 

IR (Diamond-ATR, neat) 2925, 1587, 1435, 1090, 816, 751, 476 cm-1; 

Rf 0.78 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-chlorophenyl)ethan-1-ol (188 mg, 1.2 mmol) afforded the desired product 9 as  a pale 

yellow solid (72 mg, 30%). 

 

2-(4-Bromophenyl)quinoline (10) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-bromophenyl)ethan-1-one (239 mg, 1.2 mmol) afforded the desired product 10 as  a pale 

yellow solid (100 mg, 35%): mp 118ï120 ; 1H NMR (400 MHz, CDCl3) ŭ 8.24 (d, J = 8.6 Hz, 

1H), 8.16 (d, J = 8.5 Hz, 1H), 8.09ï8.04 (m, 2H), 7.84 (dd, J = 8.9, 6.5 Hz, 2H), 7.76ï7.72 (m, 

1H), 7.69ï7.63 (m, 2H), 7.58ï7.52 (m, 1H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 156.2, 148.4, 



S7 

 

138.7 137.1, 132.1, 129.99, 129.86, 129.2, 127.6, 127.4, 126.7, 124.1, 118.6; 

IR (Diamond-ATR, neat) 3007, 2360, 1277, 1260, 764, 750 cm-1; 

Rf 0.5 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-bromophenyl)ethan-1-ol (241 mg, 1.2 mmol) afforded the desired product 10 as  a pale 

yellow solid (51 mg, 20%). 

 

2-(4-Fluorophenyl)quinoline (11) 

 

  

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-fluorophenyl)ethan-1-one (166 mg, 1.2 mmol) afforded the desired product 11 as  white 

solid (67 mg, 30%): mp 94ï95; 1H NMR (400 MHz, CDCl3) ŭ 8.25ï8.08 (m, 4H), 7.87ï7.78 (m, 

2H), 7.76ï7.68 (m, 1H), 7.56ï7.48 (m, 1H), 7.25ï7.16 (m, 2H); 13C{1H} NMR (101 MHz, CDCl3) 

ŭ 163.9 (d, J = 249.0 Hz), 156.3, 148.3, 136.9, 135.9 (d, J = 3.1 Hz), 129.9, 129.7, 129.5 (d, J = 

8.4 Hz), 127.6, 127.2, 126.4, 118.7, 115.9 (d, J = 21.6 Hz); IR (Diamond-ATR, neat) 3000, 2631, 

1276, 1260, 763, 748 cm-1; Rf 0.45 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H 

and l3C NMR spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-fluorophenyl)ethan-1-ol (168 mg, 1.2 mmol) afforded the desired product 11 as  white 

solid (40 mg, 18%). 

 

2-(4-Iodophenyl)quinoline (12) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 1-(4- 

iodophenyl)ethan-1-one (295 mg, 1.2 mmol) afforded the desired product 12 as  a pale 

yellow solid (132 mg, 40%): mp 144ï146 ; 1H NMR (600 MHz, CDCl3) ŭ 8.21 (d, J = 8.5 Hz, 

1H), 8.16 (d, J = 8.5 Hz, 1H), 7.91 (d, J = 8.3 Hz, 2H), 7.84 (dd, J = 20.5, 8.2 Hz, 4H), 7.76ï7.70 

(m, 1H), 7.57ï7.51 (m, 1H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 156.3, 148.4, 139.3, 138.1, 

137.1, 129.99, 129.85, 129.4, 127.6, 127.4, 126.7, 118.6, 96.0; IR (Diamond-ATR, neat) 2921, 

1583, 1271, 1260, 762, 751 cm-1; Rf 0.53 (petroleum ether/EtOAc, 10/1). All the resonances in the 
1H and l3C NMR spectra were consistent with reported values.[4] 
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N,N-Dimethyl-4-(quinolin-2-yl)aniline (13) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(4-(dimethylamino)phenyl)ethan-1-one (196 mg, 1.2 mmol) 

afforded the desired product 13 as a pale yellow solid (169 mg, 68%): mp 166ï168 ; 1H NMR 

(600 MHz, CDCl3) ŭ 8.18ï8.07 (m, 4H), 7.83 (d, J = 8.6 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H), 

7.71ï7.65 (m, 1H), 7.49ï7.42 (m, 1H), 6.84 (d, J = 8.8 Hz, 2H), 3.05 (s, 6H); 13C{1H} NMR (151 

MHz, CDCl3) ŭ 157.5, 151.5, 148.5, 136.5, 129.5, 129.4, 128.6, 127.5, 127.5, 126.8, 125.5, 118.4, 

112.4, 40.5; IR (Diamond-ATR, neat) 2919, 1602, 1505, 1360, 1324, 1200, 811 cm-1; 

Rf 0.47 (petroleum ether/EtOAc, 5/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

 

2-([1,1'-Biphenyl]-4-yl)quinoline (14) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (235 mg, 1.2 mmol) afforded the desired product 14 as a white 

solid (231 mg, 82%): mp 176ï177 ; 1H NMR (400 MHz, CDCl3) ŭ 8.40ï8.10 (m, 4H), 7.93 (d, 

J = 8.6 Hz, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.82ï7.62 (m, 5H), 7.59ï7.44 (m, 3H), 7.43ï7.34 (m, 

1H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 157.0, 148.4, 142.3, 140.7, 138.6, 137.0, 129.9, 129.8, 

128.9, 128.1, 127.74, 127.71, 127.6, 127.4, 127.3, 126.5, 119.0; IR (Diamond-ATR, neat) 3004, 

2363, 1276, 819, 750, 687 cm-1; Rf 0.71 (petroleum ether/EtOAc, 10/1). All the resonances in the 

1H and l3C NMR spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-([1,1'-biphenyl]-4-yl)ethan-1-ol (238 mg, 1.2 mmol) afforded the desired product 14 as a white 

solid (90 mg, 32%). 

 

2-(Naphthalen-2-yl)quinoline (15) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(naphthalen-2-yl)ethan-1-one (204 mg, 1.2 mmol) afforded the desired product 15 as a white 

solid (167 mg, 65%): mp 159ï161 ; 1H NMR (400 MHz, CDCl3) ŭ 8.63 (d, J = 1.8 Hz, 1H), 

8.39 (dd, J = 8.6, 1.8 Hz, 1H), 8.25 (dd, J = 8.5, 4.9 Hz, 2H), 8.08ï7.97 (m, 3H), 7.91 (dd, J = 6.1, 

3.4 Hz, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.80ï7.73 (m, 1H), 7.64ï7.47 (m, 3H); 13C{1H} NMR (101 

MHz, CDCl3) ŭ 157.3, 148.5, 137.0, 136.9, 133.9, 133.6, 129.85, 129.82, 128.9, 128.7, 127.8, 

127.6, 127.33, 127.27, 126.8, 126.5, 125.2, 119.3; IR (Diamond-ATR, neat) 2925, 1278, 1262, 820, 
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765, 751 cm-1; Rf 0.45 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(naphthalen-2-yl)ethan-1-ol (207 mg, 1.2 mmol) afforded the desired product 15 as a white 

solid (33 mg, 13%). 

 

2-(Thiophen-2-yl)quinoline (16) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-(thiophen-2-yl)ethan-1-one (151 mg, 1.2 mmol) afforded the desired product 16 as  a pale 

yellow solid (127 mg, 60%): mp 128ï130 ; 1H NMR (400 MHz, CDCl3) ŭ 8.14 (d, J = 8.6 Hz, 

1H), 8.09 (d, J = 8.6 Hz, 1H), 7.84ï7.66 (m, 4H), 7.53ï7.43 (m, 2H), 7.16 (dd, J = 5.1, 3.7 Hz, 

1H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 152.5, 148.2, 136.8, 129.9, 129.4, 128.7, 128.2, 127.6, 

127.3, 126.3, 126.0, 117.8; IR (Diamond-ATR, neat) 3003, 1778, 1261, 824, 763, 750 cm-1; 

Rf 0.54 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

 

2-Phenethylquinoline (17) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

4-phenylbutan-2-one (178 mg, 1.2 mmol) afforded the desired product 17 as  a yellow oil (100 mg, 

43%): 1H NMR (400 MHz, CDCl3) ŭ 8.07 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.73ï7.67 

(m, 1H), 7.66ï7.60 (m, 1H), 7.46ï7.39 (m, 1H), 7.24ï7.11 (m, 6H), 3.29ï3.22 (m, 2H), 3.16ï3.08 

(m, 2H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 161.8, 147.9, 141.5, 136.2, 129.4, 128.9, 128.5, 

128.4, 127.5, 126.8, 126.0, 125.8, 121.5, 40.9, 35.9; IR (Diamond-ATR, neat) 2965, 1589, 1485, 

1260, 1215, 749, 634 cm-1; Rf 0.53 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H 

and l3C NMR spectra were consistent with reported values.[3] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

4-phenylbutan-2-ol (180 mg, 1.2 mmol) afforded the desired product 17 as  a yellow oil (70 mg, 

30%) 

 

2-Pentylquinoline (18) 

  

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with heptan-2-one 

(137 mg, 1.2 mmol) afforded the desired product 18 as  a yellow oil (136 mg, 68%): 1H NMR 

(400 MHz, CDCl3) ŭ 8.07 (d, J = 8.5 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.1 Hz, 1H), 
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7.70ï7.63 (m, 1H), 7.49ï7.42 (m, 1H), 7.27 (d, J = 8.6 Hz, 1H), 3.00ï2.93 (m, 2H), 1.87ï1.77 (m, 

2H), 1.45ï1.34 (m, 4H), 0.91 (t, J = 6.9 Hz, 3H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 163.1, 

147.9, 136.2, 129.3, 128.9, 127.5, 126.7, 125.6, 121.4, 39.4, 31.8, 29.8, 22.6, 14.1; 

IR (Diamond-ATR, neat) 3026, 2922, 1599, 1502, 1425, 1261, 819, 748, 694, 617 cm-1; 

Rf 0.54 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[4] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with heptan-2-ol 

(139 mg, 1.2 mmol) afforded the desired product 18 as  a yellow oil (66 mg, 33%) 

 

2-Cyclopropylquinoline (19) 

 
According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-cyclopropylethan-1-one (101 mg, 1.2 mmol) afforded the desired product 19 as  a 

yellow oil (105 mg, 62%): 1H NMR (400 MHz, CDCl3) ŭ 8.01ï7.94 (m, 2H), 7.73 (d, J = 8.0 Hz, 

1H), 7.67ï7.60 (m, 1H), 7.46ï7.38 (m, 1H), 7.15 (d, J = 8.6 Hz, 1H), 2.29ï2.21 (m, 1H), 

1.21ï1.14 (m, 2H), 1.13ï1.06 (m, 2H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 163.5, 148.1, 135.9, 

129.4, 128.7, 127.6, 126.8, 125.3, 119.4, 18.2, 10.4; IR (Diamond-ATR, neat) 3005, 2924, 1602, 

1501, 1424, 1023, 818, 750 cm-1; Rf 0.50 (petroleum ether/EtOAc, 10/1). All the resonances in the 

1H and l3C NMR spectra were consistent with reported values.[5] 

 

7,8,9,10-Tetrahydro-6H-cyclohepta[b]quinoline (20) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

cycloheptanone (135 mg, 1.2 mmol) afforded the desired product 20 as  a white solid (107 mg, 

54%): mp 90ï92 ; 1H NMR (400 MHz, CDCl3) ŭ 8.00 (d, J = 8.4 Hz, 1H), 7.79 (s, 1H), 7.70 (d, 

J = 8.1 Hz, 1H), 7.64ï7.54 (m, 1H), 7.48ï7.39 (m, 1H), 3.26ï3.15 (m, 2H), 2.99ï2.87 (m, 2H), 

1.93ï1.70 (m, 6H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 164.8, 146.3, 136.6, 134.7, 128.6, 128.5, 

127.5, 126.9, 125.9, 40.1, 35.6, 32.4, 28.9, 27.1; IR (Diamond-ATR, neat) 2917, 2350, 1276, 1260, 

763, 749 cm-1; Rf 0.28 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[1] 

 

5,6-Dihydrobenzo[c]acridine (21) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 21 as  a white 

solid (178 mg, 77%): mp 67ï68 ; 1H NMR (400 MHz, CDCl3) ŭ 8.58 (dd, J = 7.6, 1.6 Hz, 1H), 

8.14 (d, J = 8.5 Hz, 1H), 7.92 (s, 1H), 7.75 (dd, J = 8.1, 1.5 Hz, 1H), 7.69ï7.62 (m, 1H), 
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7.51ï7.35 (m, 3H), 7.28 (d, J = 7.6 Hz, 1H), 3.13 (dd, J = 8.4, 5.5 Hz, 2H), 3.02 (dd, J = 8.4, 5.5 

Hz, 2H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 153.5, 147.7, 139.6, 134.8, 133.9, 130.7, 129.8, 

129.5, 128.8, 128.1, 128.0, 127.5, 127.1, 126.2, 28.9, 28.5; IR (Diamond-ATR, neat) 2920, 1277, 

1261, 767, 750 cm-1; Rf 0.64 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C 

NMR spectra were consistent with reported values.[1] 

According to TP2, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1,2,3,4-tetrahydronaphthalen-1-ol (178 mg, 1.2 mmol) afforded the desired product 21 as  a white 

solid (90 mg, 39%). 

 

2,3-Dimethoxy-11H-indeno[1,2-b]quinoline (22) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

5,6-dimethoxy-2,3-dihydro-1H-inden-1-one (231 mg, 1.2 mmol) 

afforded the desired product 22 as  a brown solid (108 mg, 39%): mp 180ï182 ; 1H NMR (600 

MHz, CDCl3) ŭ 8.15 (d, J = 8.4 Hz, 1H), 8.09 (s, 1H), 7.83ï7.74 (m, 2H), 7.71ï7.65 (m, 1H), 

7.51ï7.44 (m, 1H), 7.09 (s, 1H), 4.06 (s, 3H), 3.98 (s, 3H), 3.92 (s, 2H); 13C{1H} NMR (151 MHz, 

CDCl3) ŭ 162.2, 151.7, 149.6, 148.0, 138.7, 135.2, 132.9, 130.7, 128.9, 128.7, 127.9, 126.9, 125.4, 

107.8, 104.1, 56.4, 56.3, 33.9; IR (Diamond-ATR, neat) 3003, 1277, 1219, 1105, 745 cm-1; 

Rf 0.37 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[6] 

 

3-Ethyl-2-phenylquinoline (23) 

 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-phenylbutan-1-one (178 mg, 1.2 mmol) afforded the desired product 23 as  a yellow oil (147 mg, 

63%): 1H NMR (400 MHz, CDCl3) ŭ 8.13 (d, J = 8.5 Hz, 1H), 8.05 (s, 1H), 7.82 (dd, J = 8.2, 1.5 

Hz, 1H), 7.71ï7.62 (m, 1H), 7.61ï7.39 (m, 6H), 2.80 (q, J = 7.5 Hz, 2H), 1.20 (t, J = 7.5 Hz, 3H); 

13C{1H} NMR (101 MHz, CDCl3) ŭ 160.8, 146.5, 141.1, 135.4, 135.1, 129.4, 128.9, 128.86, 128.4, 

128.2, 127.9, 127.1, 126.5, 26.2, 14.9; IR (Diamond-ATR, neat) 2929, 1596, 1487, 1417, 1267, 

1017, 910, 750, 697, 616 cm-1; Rf 0.35 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H 

and l3C NMR spectra were consistent with reported values.[3] 

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

1-phenylbutan-1-ol (180 mg, 1.2 mmol) afforded the desired product 23 as  a yellow oil (63 mg, 

27%) 
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3-Phenoxy-2-phenylquinoline (24) 

   

According to TP1, the reaction of (2-aminophenyl)methanol (123 mg, 1 mmol) with 

2-phenoxy-1-phenylethan-1-one (220 mg, 1 mmol) afforded the desired product 24 as  a white 

solid (143 mg, 40%): mp 130ï132 ; 1H NMR (400 MHz, CDCl3) ŭ 8.20 (d, J = 8.7 Hz, 1H), 

8.12ï8.04 (m, 2H), 7.69ï7.63 (m, 2H), 7.59 (s, 1H), 7.54ï7.42 (m, 4H), 7.41ï7.35 (m, 2H), 

7.21ï7.14 (m, 1H), 7.09 (d, J = 8.0 Hz, 2H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 156.5, 153.0, 

149.9, 144.8, 137.5, 130.2, 129.7, 129.5, 129.1, 128.4, 128.31, 128.26, 127.0, 126.7, 124.1, 121.9, 

119.4; Rf 0.50 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra 

were consistent with reported values.[7] 

 

6-Methyl-2-phenylquinoline (25) 

 

According to TP1, the reaction of (2-amino-5-methylphenyl)methanol (137 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 25 as a pale yellow solid (134 mg, 

61%): mp 66ï68 ; 1H NMR (400 MHz, CDCl3) ŭ 8.19ï8.10 (m, 3H), 8.07 (d, J = 8.5 Hz, 1H), 

7.84 (d, J = 8.6 Hz, 1H), 7.61ï7.49 (m, 4H), 7.49ï7.41 (m, 1H), 2.55 (s, 3H); 13C{1H} NMR (101 

MHz, CDCl3) ŭ 156.7, 147.0, 139.9, 136.29, 136.23, 132.1, 129.6, 129.3, 128.9, 127.6, 127.4, 

126.5, 119.1, 21.7; IR (Diamond-ATR, neat) 2921, 1594, 832, 755, 692 cm-1; Rf 0.50 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[1] 

 

3-Ethyl-6-methyl-2-phenylquinoline (26) 

  

According to TP1, the reaction of (2-amino-5-methylphenyl)methanol (137 mg, 1 mmol) with 

1-phenylbutan-1-one (178 mg, 1.2 mmol) afforded the desired product 26 as  a yellow oil (134 mg, 

54%): 1H NMR (400 MHz, CDCl3) ŭ 8.04 (d, J = 8.6 Hz, 1H), 7.96 (s, 1H), 7.59ï7.54 (m, 3H), 

7.53ï7.39 (m, 4H), 2.79 (q, J = 7.5 Hz, 2H), 2.55 (s, 3H), 1.19 (t, J = 7.5 Hz, 3H); 13C{1H} NMR 

(101 MHz, CDCl3) ŭ 159.8, 145.0, 141.1, 136.2, 135.3, 134.4, 131.2, 129.0, 128.9, 128.3, 128.0, 

127.8, 125.9, 26.1, 21.7, 14.9; IR (Diamond-ATR, neat) 3057, 2965, 2871, 1597, 1442, 1266, 

1013, 910, 823, 760, 707 cm-1; Rf 0.35 petroleum ether/EtOAc, 10/1). All the resonances in the 1H 

and l3C NMR spectra were consistent with reported values.[8] 

 

9-Methyl-5,6-dihydrobenzo[c]acridine (27) 
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According to TP1, the reaction of (2-amino-5-methylphenyl)methanol (137 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 27 as  a white 

solid (172 mg, 70%): mp 78ï80 ; 1H NMR (600 MHz, CDCl3) ŭ 8.55 (d, J = 7.7 Hz, 1H), 8.03 

(d, J = 8.5 Hz, 1H), 7.82 (s, 1H), 7.52ï7.46 (m, 2H), 7.45ï7.40 (m, 1H), 7.38ï7.33 (m, 1H), 7.27 

(d, J = 7.8 Hz, 1H), 3.11 (dd, J = 8.5, 5.5 Hz, 2H), 3.00 (dd, J = 8.5, 5.5 Hz, 2H), 2.53 (s, 3H); 

13C{1H} NMR (151 MHz, CDCl3) ŭ 152.6, 146.3, 139.3, 135.9, 134.9, 133.1, 130.9, 130.6, 129.5, 

129.2, 127.99, 127.97, 127.36, 125.97, 125.94, 28.9, 28.5, 21.7; IR (Diamond-ATR, neat) 3005, 

2936, 2847, 2334, 1277, 1260, 830, 751 cm-1; Rf 0.63 (petroleum ether/EtOAc, 10/1). All the 

resonances in the 1H and l3C NMR spectra were consistent with reported values.[9] 

 

7-Methoxy-2-phenylquinoline (28) 

 

According to TP1, the reaction of (2-amino-4-methoxyphenyl)methanol (153 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 28 as  a pale yellow solid (122 mg, 

52%): mp 49ï52; 1H NMR (400 MHz, CDCl3) ŭ 8.17ï8.10 (m, 3H), 7.75ï7.67 (m, 2H), 

7.56ï7.50 (m, 3H), 7.49ï7.43 (m, 1H), 7.19 (dd, J = 8.9, 2.4 Hz, 1H), 3.98 (s, 3H); 13C{1H} NMR 

(101 MHz, CDCl3) ŭ 161.1, 157.8, 150.1, 140.0, 136.5, 129.3, 128.9, 128.6, 127.7, 122.6, 119.6, 

117.0, 107.8, 55.7; IR (Diamond-ATR, neat) 2918, 1623, 1599, 1457, 1385, 1214, 1027, 839, 757, 

698 cm-1; Rf 0.35 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[1] 

 

5-Chloro-2-phenylquinoline (29) 

 

According to TP1, the reaction of (2-amino-6-chlorophenyl)methanol (157 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 29 as a pale yellow solid (96 

mg, 41%): mp 88ï90 ̕1H NMR (400 MHz, CDCl3) ŭ 8.61 (d, J = 8.8 Hz, 1H), 8.22ï8.15 (m, 

2H), 8.10 (d, J = 8.1 Hz, 1H), 7.96 (d, J = 8.8 Hz, 1H), 7.66ï7.47 (m, 5H); 13C{1H} NMR (101 

MHz, CDCl3) ŭ 158.1, 149.1, 139.1, 133.8, 131.3, 129.8, 129.5, 129.05, 129.03, 127.8, 126.4, 

125.4, 119.9; IR (Diamond-ATR, neat) 2916, 1459, 1274, 1260, 957, 765, 750, 689 cm-1; 

Rf 0.60 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[10] 

 

7-Chloro-2-phenylquinoline (30) 

 

According to TP1, the reaction of (2-amino-4-chlorophenyl)methanol (157 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 30 as  a white solid (147 mg, 62%): 

mp 108ï110 ; 1H NMR (600 MHz, CDCl3) ŭ 8.25ï8.09 (m, 4H), 7.88 (d, J = 8.6 Hz, 1H), 7.76 
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(d, J = 8.6 Hz, 1H), 7.57ï7.52 (m, 2H), 7.51ï7.44 (m, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 

158.4, 148.8, 139.3, 136.7, 135.6, 129.8, 129.0, 128.84, 128.79, 127.7, 127.4, 125.7, 119.3; 

IR (Diamond-ATR, neat) 3011, 1276, 1260, 764, 747 cm-1; Rf  0.58 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[1] 

 

7-Chloro-3-ethyl-2-phenylquinoline (31) 

 

According to TP1, the reaction of (2-amino-4-chlorophenyl)methanol (157 mg, 1 mmol) with 

1-phenylbutan-1-one (178 mg, 1.2 mmol) afforded the desired product 31 as  a yellow oil (134 mg, 

50%): 1H NMR (400 MHz, CDCl3) ŭ 8.14 (s, 1H), 7.98 (s, 1H), 7.69 (d, J = 8.7 Hz, 1H), 

7.57ï7.51 (m, 2H), 7.52ï7.39 (m, 4H), 2.78 (q, J = 7.5 Hz, 2H), 1.18 (t, J = 7.5 Hz, 3H); 13C{1H} 

NMR (101 MHz, CDCl3) ŭ 161.6, 146.6, 140.5, 135.6, 134.7, 134.4, 128.6, 128.3, 128.29, 128.19, 

127.3, 126.0, 25.9, 14.6; IR (Diamond-ATR, neat) 2967, 1606, 1478, 1268, 1066, 906, 761, 700, 

595 cm-1; HRMS (ESI+) calcd for C17H14ClNNa [M + Na] 290.0712, found 290.0708; 

Rf 0.63(petroleum ether/EtOAc, 10/1). 

 

7-Chloro-2-pentylquinoline (32) 

 

According to TP1, the reaction of (2-amino-4-chlorophenyl)methanol (157 mg, 1 mmol) with 

heptan-2-one (137 mg, 1.2 mmol) afforded the desired product 32 as  a yellow oil (131 mg, 56%): 

1H NMR (400 MHz, CDCl3) ŭ 8.04 (s, 1H), 8.00 (d, J = 8.5 Hz, 1H), 7.67 (d, J = 8.6 Hz, 1H), 

7.41 (dd, J = 8.7, 2.1 Hz, 1H), 7.27 (d, J = 8.5 Hz, 1H), 2.95ï2.90 (m, 2H), 1.85ï1.74 (m, 2H), 

1.43ï1.33 (m, 4H), 0.93ï0.87 (m, 3H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 13C NMR (101 MHz, 

Chloroform-d) ŭ 164.4, 148.4, 135.9, 135.1, 128.8, 128.0, 126.7, 125.1, 121.7, 39.4, 31.8, 29.7, 

22.7, 14.1; IR (Diamond-ATR, neat) 22927, 2855, 1610, 1497, 1413, 1276, 1127, 1068, 840, 750, 

620 cm-1; Rf 0.75 petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra 

were consistent with reported values.[11] 

 

6-Bromo-2-phenylquinoline (33) 

 

According to TP1, the reaction of (2-amino-5-bromophenyl)methanol (202 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 33 as a white solid (201 mg, 71%): 

mp 120ï122 ; 1H NMR (400 MHz, CDCl3) ŭ 8.19ï8.09 (m, 3H), 8.04 (d, J = 9.0 Hz, 1H), 7.99 

(d, J = 2.2 Hz, 1H), 7.90 (d, J = 8.7 Hz, 1H), 7.79 (dd, J = 8.9, 2.2 Hz, 1H), 7.57ï7.43 (m, 3H); 

13C{1H} NMR (101 MHz, CDCl3) ŭ 157.8, 147.0, 139.4, 135.9, 133.3, 131.6, 129.8, 129.6, 129.1, 

128.4, 127.7, 120.2, 119.9; IR (Diamond-ATR, neat) 3001, 2365, 1275, 1259, 765, 750 cm-1; 

Rf 0.56 (petroleumether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 
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consistent with reported values.[10] 

 

6-Bromo-3-ethyl-2-phenylquinoline (34) 

 

According to TP1, the reaction of (2-amino-5-bromophenyl)methanol (202 mg, 1 mmol) with 

1-phenylbutan-1-one (178 mg, 1.2 mmol) afforded the desired product 34 as a white solid ( 137 

mg, 44%): mp 128ï130 ; 1H NMR (600 MHz, CDCl3) ŭ 8.01ï7.95 (m, 2H), 7.94 (s, 1H), 7.72 

(dd, J = 9.0, 2.3 Hz, 1H), 7.56ï7.52 (m, 2H), 7.51ï7.47 (m, 2H), 7.45 (d, J = 8.5 Hz, 1H), 2.80 (q, 

J = 7.6 Hz, 2H), 1.19 (t, J = 7.5 Hz, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 161.1, 144.9, 140.6, 

136.5, 133.9, 132.3, 131.1, 129.1, 128.9, 128.7, 128.5, 128.4, 120.3, 26.1, 14.7; 

IR (Diamond-ATR, neat) 2919, 1476, 1262, 909, 840, 760, 693 cm-1; Rf 0.55 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[12] 

 

8-Bromo-2-phenylquinoline (35) 

 

According to TP1, the reaction of (2-amino-3-bromophenyl)methanol (202 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 35 as  a brown oil (142 mg, 50%): 

1H NMR (400 MHz, CDCl3) ŭ 8.38ï8.27 (m, 2H), 8.18 (d, J = 8.6 Hz, 1H), 8.06 (dd, J = 7.4, 1.5 

Hz, 1H), 7.95 (d, J = 8.6 Hz, 1H), 7.77 (dd, J = 8.1, 1.5 Hz, 1H), 7.59ï7.52 (m, 2H), 7.52ï7.46 (m, 

1H), 7.39ï7.32 (m, 1H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 157.7, 145.2, 139.0, 137.4, 133.4, 

129.9, 129.0, 128.5, 127.8, 127.4, 126.7, 125.7, 119.3; IR (Diamond-ATR, neat) 3057, 1595, 1486, 

1423, 1280, 1025, 962, 836, 756, 691 cm-1; Rf 0.53 (petroleum ether/EtOAc, 10/1). All the 

resonances in the 1H and l3C NMR spectra were consistent with reported values.[13] 

 

2,4-Diphenylquinoline (36) 

 

According to TP1, the reaction of 2-amino-Ŭ-phenylbenzenemethanol (199 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 36 as  a white solid (203 mg, 72%): 

mp 110ï112 ; 1H NMR (400 MHz, CDCl3) ŭ 8.25 (d, J = 8.5 Hz, 1H), 8.20 (d, J = 7.3 Hz, 2H), 

7.91 (d, J = 8.4 Hz, 1H), 7.83 (s, 1H), 7.77ï7.71 (m, 1H), 7.62ï7.41 (m, 9H); 13C{1H} NMR (101 

MHz, CDCl3) ŭ 157.1, 149.3, 148.9, 139.8, 138.6, 130.3, 129.7, 129.66, 129.5, 128.9, 128.7, 128.6, 

127.7, 126.5, 125.9, 125.8, 119.5̕ IR (Diamond-ATR, neat) 3005, 1588, 1485, 1403, 765, 700, 

588 cm-1; Rf 0.58 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[9] 
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3-Ethyl-2,4-diphenylquinoline (37) 

 

According to TP1, the reaction of 2-amino-Ŭ-phenylbenzenemethanol (199 mg, 1 mmol) with 

1-phenylbutan-1-one (178 mg, 1.2 mmol) afforded the desired product 37 as  a white solid (186 

mg, 60%): mp 132ï133 ; 1H NMR (600 MHz, CDCl3) ŭ 8.18 (d, J = 8.4 Hz, 1H), 7.67ï7.63 (m, 

1H), 7.60 (d, J = 7.5 Hz, 2H), 7.57ï7.53 (m, 2H), 7.52ï7.48 (m, 3H), 7.47ï7.44 (m, 1H), 

7.41ï7.37 (m, 1H), 7.37ï7.32 (m, 3H), 2.62 (q, J = 7.5 Hz, 2H), 0.79 (t, J = 7.5 Hz, 3H); 13C{1H} 

NMR (151 MHz, CDCl3) ŭ 161.2, 147.5, 146.1, 141.7, 137.5, 133.2, 129.5, 129.47, 128.8, 128.7, 

128.5, 128.4, 128.0, 127.9, 127.6, 126.3, 126.2, 23.5, 15.2; IR (Diamond-ATR, neat) 2987, 1275, 

762, 749, 700, 609 cm-1; Rf 0.42 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and 

l3C NMR spectra were consistent with reported values.[14] 

 

7-Phenyl-5,6-dihydrobenzo[c]acridine (38) 

 

According to TP1, the reaction of 2-amino-Ŭ-phenylbenzenemethanol (199 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 38 as a white 

solid (258 mg, 84%): mp 148ï150 ; 1H NMR (600 MHz, CDCl3) ŭ 8.67ï8.61 (m, 1H), 8.21 (d, 

J = 8.4 Hz, 1H), 7.69ï7.64 (m, 1H), 7.60ï7.54 (m, 2H), 7.54ï7.50 (m, 1H), 7.48ï7.43 (m, 2H), 

7.41ï7.37 (m, 2H), 7.36ï7.32 (m, 2H), 7.28ï7.26 (m, 1H), 2.92ï2.89 (m, 2H), 2.88ï2.85 (m, 2H); 

13C{1H} NMR (151 MHz, CDCl3) ŭ 153.2, 147.3, 145.5, 139.4, 137.1, 135.2, 129.8, 129.7, 129.6, 

128.7, 128.6, 128.2, 128.0, 127.9, 127.8, 127.4, 126.5, 126.2, 126.1, 28.4, 26.6; 

IR (Diamond-ATR, neat) 3061, 2955, 2301, 1487, 1275, 1030, 766, 700, 613 cm-1; 

Rf 0.53 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

According to TP2, the reaction of 2-amino-Ŭ-phenylbenzenemethanol (199 mg, 1 mmol) with 

1,2,3,4-tetrahydronaphthalen-1-ol (178 mg, 1.2 mmol) afforded the desired product 38 as a white 

solid (120 mg, 39%). 

 

4-Methyl-2-phenylquinoline (39) 

 

According to TP1, the reaction of 1-(2-aminophenyl)ethan-1-ol (137 mg, 1 mmol) with 

acetophenone (144 mg, 1.2 mmol) afforded the desired product 39 as a pale yellow solid (130 mg, 

59%): mp 65ï67 ; 1H NMR (400 MHz, CDCl3) ŭ 8.26ï8.12 (m, 3H), 7.99 (dd, J = 8.3, 1.5 Hz, 

1H), 7.77ï7.69 (m, 2H), 7.60ï7.50 (m, 3H), 7.51ï7.43 (m, 1H), 2.75 (s, 3H); 13C{1H} NMR (101 
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MHz, CDCl3) ŭ 157.2, 148.2, 144.9, 139.9, 130.4, 129.4, 129.3, 128.9, 127.6, 127.3, 126.1, 123.7, 

119.9, 19.1; IR (Diamond-ATR, neat) 3065, 1597, 1350, 1027, 864, 766, 690 cm-1; 

Rf 0.38 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[1] 

 

7-Methyl-5,6-dihydrobenzo[c]acridine (40) 

 

According to TP1, the reaction of 1-(2-aminophenyl)ethan-1-ol (137 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 40 as  a white 

solid (145 mg, 59%): mp 100ï102 ; 1H NMR (400 MHz, CDCl3) ŭ 8.58 (d, J = 7.7 Hz, 1H), 

8.14 (d, J = 8.5 Hz, 1H), 7.99 (d, J = 8.5 Hz, 1H), 7.69ï7.61 (m, 1H), 7.55ï7.47 (m, 1H), 

7.46ï7.33 (m, 2H), 7.28 (d, J = 7.5 Hz, 1H), 3.14 (dd, J = 8.4, 5.6 Hz, 2H), 3.00 (dd, J = 8.4, 5.6 

Hz, 2H), 2.67 (s, 3H); 13C{1H} NMR (101 MHz, CDCl3) ŭ 152.7, 146.9, 139.8, 139.2, 135.3, 

130.3, 129.5, 128.5, 128.3, 127.8, 127.6, 127.3, 126.5, 125.9, 123.7, 28.3, 25.5, 14.1; 

IR (Diamond-ATR, neat) 3006, 2924, 2367, 1578, 1276, 1260, 753, 720 cm-1; Rf 0.56 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[1] 

 

2-([1,1'-Biphenyl]-4-yl)-5-phenyl-1H-pyrrole (41) 

 

According to TP3, the reaction of 2-phenylglycinol (137 mg, 1 mmol) with 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (235 mg, 1.2 mmol) afforded the desired product 41 as  a pale 

yellow solid (159 mg, 54%): mp 212ï214 ; 1H NMR (600 MHz, CDCl3) ŭ 8.63 (s, 1H), 

7.67ï7.59 (m, 6H), 7.56 (d, J = 7.7 Hz, 2H), 7.49ï7.44 (m, 2H), 7.43ï7.39 (m, 2H), 7.38ï7.33 (m, 

1H), 7.26ï7.21 (m, 1H), 6.68ï6.59 (m, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 140.7, 139.2, 

133.5, 132.9, 132.5, 131.2, 129.1, 128.9, 127.8, 127.4, 126.9, 126.6, 124.2, 123.9, 108.3, 108.2; 

IR (Diamond-ATR, neat) 3455, 2960, 1257, 1016, 751 cm-1; Rf 0.54 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[15] 

 

2-([1,1'-Biphenyl]-4-yl)-5-phenyl-1H-pyrrole (42) 

 

According to TP3, the reaction of 2-phenylglycinol (137 mg, 1 mmol) with 

1-(4-chlorophenyl)ethan-1-one (186 mg, 1.2 mmol) afforded the desired product 42 as  white 
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solid (28 mg, 11%): mp 152ï154 ; 1H NMR (600 MHz, CDCl3) ŭ 8.54 (s, 1H), 7.53 (d, J = 7.7 

Hz, 2H), 7.45 (d, J = 8.2 Hz, 2H), 7.42ï7.38 (m, 2H), 7.36 (d, J = 8.2 Hz, 2H), 7.26ï7.19 (m, 1H), 

6.62ï6.54 (m, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 133.7, 132.4, 132.1, 132.0, 131.1, 129.2, 

129.1, 126.7, 125.1, 123.9, 108.5, 108.2; IR (Diamond-ATR, neat) 3458, 2925, 1275, 756 cm-1; 

Rf 0.47 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[16] 

 

2-Phenyl-4,5-dihydro-1H-benzo[g]indole (43) 

 

According to TP3, the reaction of 2-phenylglycinol (137 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 43 as  a pale 

yellow oil (103 mg, 42%): 1H NMR (600 MHz, CDCl3) ŭ 8.47 (s, 1H), 7.54 (d, J = 7.7 Hz, 2H), 

7.44ï7.36 (m, 2H), 7.29ï7.18 (m, 4H), 7.14ï7.04 (m, 1H), 6.53ï6.35 (m, 1H), 3.03ï2.91 (m, 2H), 

2.90ï2.68 (m, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 135.1, 132.7, 129.1, 128.5, 126.7, 126.3, 

125.4, 123.8, 122.4, 118.3, 106.2, 30.1, 21.9; IR (Diamond-ATR, neat) 3439, 2928, 1608, 1506, 

1289, 905, 758 cm-1; Rf 0.45 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C 

NMR spectra were consistent with reported values.[17] 

 

2-Benzyl-5-phenyl-1H-pyrrole (44) 

 

According to TP3, the reaction of phenylalaninol (152 mg, 1 mmol) with acetophenone (144 mg, 

1.2 mmol)  afforded the desired product 44 as  a white solid (26 mg, 11%): mp 86ï88 ; 1H 

NMR (600 MHz, CDCl3) ŭ 8.03 (s, 1H), 7.38 (d, J = 7.8 Hz, 2H), 7.35ï7.28 (m, 4H), 7.27ï7.22 

(m, 3H), 7.18ï7.12 (m, 1H), 6.47ï6.41 (m, 1H), 6.09ï6.03 (m, 1H), 4.03 (s, 2H); 13C{1H} NMR 

(151 MHz, CDCl3) ŭ 139.4, 132.9, 132.1, 131.6, 128.9, 128.83, 128.80, 126.7, 125.9, 123.6, 108.8, 

106.2, 34.4; IR (Diamond-ATR, neat) 3437, 1508, 1262, 899, 720 cm-1; Rf 0.50 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[17] 

 

2-Benzyl-5-(naphthalen-2-yl)-1H-pyrrole (45) 

 

According to TP3, the reaction of phenylalaninol (152 mg, 1 mmol) with 

1-(naphthalen-2-yl)ethan-1-one (204 mg, 1.2 mmol) afforded the desired product 45 as  a yellow 

oil (48 mg, 17%): 1H NMR (600 MHz, CDCl3) ŭ 8.21 (s, 1H), 7.80ï7.71 (m, 4H), 7.60 (d, J = 8.6 

Hz, 1H), 7.45ï7.41 (m, 1H), 7.40ï7.37 (m, 1H), 7.36ï7.32 (m, 2H), 7.29ï7.24 (m, 3H), 6.60ï6.55 
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(m, 1H), 6.12ï6.08 (m, 1H), 4.06 (s, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 139.4, 133.9, 132.6, 

132.0, 131.7, 130.3, 128.86, 128.83, 128.6, 127.8, 127.7, 126.72, 126.5, 125.3, 123.2 120.5, 109.0, 

106.9, 34.4; IR (Diamond-ATR, neat) 3440, 2923, 1509, 1260, 1042, 855, 764 cm-1; 

Rf 0.54 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[17] 

 

2-Benzyl-4,5-dihydro-1H-benzo[g]indole (46) 

 

According to TP3, the reaction of phenylalaninol (152 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 46 as  a pale 

yellow oil (114 mg, 44%): 1H NMR (600 MHz, CDCl3) ŭ 8.18 (s, 1H), 7.64ï7.57 (m, 2H), 

7.56ï7.50 (m, 3H), 7.44 (d, J = 7.3 Hz, 1H), 7.42ï7.37 (m, 1H), 7.31ï7.24 (m, 2H), 6.15 (s, 1H), 

4.28 (s, 2H), 3.22ï3.15 (m, 2H), 3.01ï2.95 (m, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 139.4, 

134.6, 131.7, 129.5, 128.84, 128.80, 128.4, 127.3, 126.7, 126.5, 124.7, 120.7, 117.9, 107.0, 34.5, 

30.1, 21.9; IR (Diamond-ATR, neat) 3421, 2928, 1506, 1290, 757, 697 cm-1; Rf 0.40 (petroleum 

ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were consistent with 

reported values.[17] 

 

2-([1,1'-Biphenyl]-4-yl)-5-ethyl-1H-pyrrole (47) 

 

According to TP3, the reaction of 2-amino-1-butanol (89 mg, 1 mmol) with 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (235 mg, 1.2 mmol) afforded the desired product 47 as  a 

yellow oil (92 mg, 37%): 1H NMR (600 MHz, CDCl3) ŭ 8.19 (s, 1H), 7.64ï7.57 (m, 4H), 7.51 (d, 

J = 8.1 Hz, 2H), 7.47ï7.41 (m, 2H), 7.36ï7.31 (m, 1H), 6.51ï6.45 (m, 1H), 6.04ï5.99 (m, 1H), 

2.71 (q, J = 7.6 Hz, 2H), 1.31 (t, J = 7.6 Hz, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 140.9, 

138.4, 136.0, 132.1, 130.4, 128.9, 127.6, 127.2, 126.9, 123.8, 106.6, 106.4, 21.2, 13.8; 

IR (Diamond-ATR, neat) 3436, 2964, 1530, 1260, 903, 724 cm-1; HRMS (ESI+) calcd for 

C18H17NNa [M + Na] 270.1259, found 270.1255; Rf 0.51 (petroleum ether/EtOAc, 10/1).  

 

2-Ethyl-4,5-dihydro-1H-benzo[g]indole (48) 

 

According to TP3, the reaction of 2-amino-1-butanol (89 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 48 as  a 

yellow oil (20 mg, 10%): 1H NMR (600 MHz, CDCl3) ŭ 8.03 (s, 1H), 7.21ï7.15 (m, 2H), 7.11 (d, 

J = 7.5 Hz, 1H), 7.06ï7.00 (m, 1H), 5.86 (s, 1H), 2.96ï2.91 (m, 2H), 2.75ï2.66 (m, 4H), 1.31 (t, J 
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= 7.6 Hz, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 135.4, 134.5, 129.6, 128.3, 126.5, 126.4, 124.5, 

120.7, 117.7, 104.6, 30.2, 22.0, 21.3, 13.8; IR (Diamond-ATR, neat) 3419, 2928, 1507, 756 cm-1; 

Rf 0.43 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra were 

consistent with reported values.[17] 

 

2-Ethyl-5-(naphthalen-2-yl)-1H-pyrrole (49) 

 

According to TP3, the reaction of 2-amino-1-butanol (89 mg, 1 mmol) with 

1-(naphthalen-2-yl)ethan-1-one (204 mg, 1.2 mmol) afforded the desired product 49 as  a pale 

yellow oil (31 mg, 14%): 1H NMR (600 MHz, CDCl3) ŭ 8.30 (s, 1H), 7.83ï7.78 (m, 4H), 7.65 (dd, 

J = 8.6, 1.9 Hz, 1H), 7.49ï7.44 (m, 1H), 7.43ï7.38 (m, 1H), 6.59ï6.54 (m, 1H), 6.08ï6.03 (m, 

1H), 2.74 (q, J = 7.6 Hz, 2H), 1.34 (t, J = 7.6 Hz, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 13C 

NMR (151 MHz, Chloroform-d) ŭ 136.3, 133.9, 131.9, 130.7, 130.5, 128.6, 127.9, 127.7, 126.5, 

125.2, 123.3, 120.3, 106.9, 106.6, 21.2, 13.8; IR (Diamond-ATR, neat) 3430, 2967, 1507, 1200, 

1038, 853, 760 cm-1; Rf 0.58 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C 

NMR spectra were consistent with reported values.[17] 

 

2-([1,1'-Biphenyl]-4-yl)-5-methyl-1H-pyrrole (50) 

 

According to TP3, the reaction of 2-amino-1-propanol (75 mg, 1 mmol) with 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (235 mg, 1.2 mmol) afforded the desired product 50 as  a 

colorless oil (21 mg, 9%): 1H NMR (600 MHz, CDCl3) ŭ 8.17 (s, 1H), 7.63ï7.57 (m, 4H), 7.50 (d, 

J = 8.0 Hz, 2H), 7.47ï7.42 (m, 2H), 7.36ï7.31 (m, 1H), 6.45 (d, J = 3.1 Hz, 1H), 5.98 (d, J = 3.1 

Hz, 1H), 2.36 (s, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 140.8, 138.4, 132.0, 130.6, 129.4, 

128.9, 127.6, 127.2, 126.9, 123.8, 108.3, 106.6, 13.4; IR (Diamond-ATR, neat) 3395, 2921, 1493, 

1037, 756 cm-1; Rf 0.50 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR 

spectra were consistent with reported values.[18] 

 

2-Methyl-4,5-dihydro-1H-benzo[g]indole (51) 

 

According to TP3, the reaction of 2-amino-1-propanol (75 mg, 1 mmol) with 

3,4-dihydronaphthalen-1(2H)-one (175 mg, 1.2 mmol) afforded the desired product 51 as  a 

yellow oil (38 mg, 21%): 1H NMR (600 MHz, CDCl3) ŭ 7.99 (s, 1H), 7.21ï7.15 (m, 2H), 7.09 (d, 

J = 7.4 Hz, 1H), 7.05ï7.00 (m, 1H), 5.83 (s, 1H), 2.92 (t, J = 7.6 Hz, 2H), 2.71 (t, J = 7.6 Hz, 2H), 

2.34 (s, 3H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 134.5, 129.6, 128.8, 128.4, 126.6, 126.5, 124.5, 
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120.9, 117.7, 106.4, 30.2, 21.9, 13.5; IR (Diamond-ATR, neat) 3415, 2926, 1506, 1286, 787, 755 

cm-1; Rf 0.55 (petroleum ether/EtOAc, 10/1). All the resonances in the 1H and l3C NMR spectra 

were consistent with reported values.[19] 
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Gram-scale synthesis of 2-([1,1'-Biphenyl]-4-yl)quinoline (14) 

 

 

To a clean, oven-dried, screw cap reaction tube was added CrCl2 (123 mg, 1 mmol), 

6,6'-dimethyl-2,2'-dipyridyl (368 mg, 2 mmol), 2-aminobenzyl alcohol (1.23 g, 10 mmol), 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (2.35 g, 12 mmol), t-BuOK (1.35 g, 12 mmol), and 

chlorobenzene (20 mL) under nitrogen atmosphere. The reaction mixture was stirred at 140 °C in 

an oil bath for 24 h. Then, the reaction mixture was diluted with water (20 mL) and extracted with 

EtOAc (3 × 30 mL). The resultant organic layer was dried over anhydrous MgSO4 and the solvent 

was evaporated under reduced pressure. The crude mixture was purified by silica gel column 

chromatography using petroleum ether/EtOAc as the eluting system. The expected product 14 was 

afforded in the yield of 73% (2.05 g). 
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Gas Chromatography analysis 

The reactions were set up following the general procedure for the synthesis of quinolines through 

CrCl2-catalyzed acceptorless dehydrogenation. As depicted in Figure S1, H2 was detected by GC 

analysis (TCD detection) of the reaction headspace, which was performed on a SCION 436-GC 

instrument equipped with dual TCD detectors and nitrogen as the carrier gas. 

 

 

Figure S1. Evidence for H2 evolution via GC analysis 
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Identification of reaction intermediates 

 

a) Dehydrogenative reaction of 2-aminobenzylalcohol 

 

To a clean, oven-dried, screw cap reaction tube was added CrCl2 (12.3 mg, 0.1 mmol), 

6,6'-dimethyl-2,2'-dipyridyl (36.8 mg, 0.2 mmol), 2-aminobenzyl alcohol (123 mg, 1 mmol), 

t-BuOK (13.5 mg, 1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. The reaction 

mixture was stirred at 140 °C in an oil bath for 24 h. Then, the reaction mixture was diluted with 

water (5 mL) and extracted with EtOAc (3 × 10 mL). The resultant organic layer was dried over 

anhydrous MgSO4 and the solvent was evaporated under reduced pressure. The crude mixture was 

purified by silica gel column chromatography using petroleum ether/EtOAc as the eluting system. 

2-Amino-benzaldehyde 52a was afforded in the yield of 53% (64 mg): 1H NMR (600 MHz, 

CDCl3) ŭ 9.87 (s, 1H), 7.48 (d, J = 7.8 Hz, 1H), 7.35ï7.28 (m, 1H), 6.79ï6.71 (m, 1H), 6.65 (d, J 

= 8.3 Hz, 1H), 6.12 (s, 2H); 13C{1H} NMR (151 MHz, CDCl3) ŭ 194.2, 150.0, 135.9, 135.3, 118.9, 

116.5, 116.1; IR (Diamond-ATR, neat) 3395, 2921, 1493, 1037, 756 cm-1. All the resonances in 

the 1H and l3C NMR spectra were consistent with reported values.[20] 

 

b) Dehydrogenative reaction of 1-([1,1'-biphenyl]-4-yl)ethan-1-ol 

 

To a clean, oven-dried, screw cap reaction tube was added CrCl2 (12.3 mg, 0.1 mmol), 

6,6'-dimethyl-2,2'-dipyridyl (36.8 mg, 0.2 mmol), 1-([1,1'-biphenyl]-4-yl)ethan-1-ol (1.2 mmol), 

t-BuOK (13.5 mg, 1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. The reaction 

mixture was stirred at 140 °C in an oil bath for 24 h. Then, the reaction mixture was diluted with 

water (5 mL) and extracted with EtOAc (3 × 10 mL). The resultant organic layer was dried over 

anhydrous MgSO4 and the solvent was evaporated under reduced pressure. The crude mixture was 

purified by silica gel column chromatography using petroleum ether/EtOAc as the eluting system. 

1-([1,1'-Biphenyl]-4-yl)ethan-1-one 2k was afforded in in the yield of 62% (122 mg). 

 

c) Proposed intermediates 
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To a clean, oven-dried, screw cap reaction tube was added CrCl2 (12.3 mg, 0.1 mmol), 

6,6'-dimethyl-2,2'-dipyridyl (36.8 mg, 0.2 mmol), 2-amino-benzaldehyde (121 mg, 1 mmol), 

1-([1,1'-biphenyl]-4-yl)ethan-1-one (235 mg, 1.2 mmol), t-BuOK (13.5 mg, 1.2 mmol) and 

chlorobenzene (2 mL) under nitrogen atmosphere. The reaction mixture was stirred at 140 °C in 

an oil bath for 24 h. Then, the reaction mixture was diluted with water (5 mL) and extracted with 

EtOAc (3 × 10 mL). The resultant organic layer was dried over anhydrous MgSO4 and the solvent 

was evaporated under reduced pressure. The crude mixture was purified by silica gel column 

chromatography using petroleum ether/EtOAc as the eluting system. The desired product 14 was 

obtained in the yield of 79% (221 mg). 
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1H and 13C{1H} NMR Spectra of Compounds 

 

1H and 13C{ 1H}  NMR spectra of compound 3 

 Figure S2. 1H NMR  (400 MHz) spectrum of compound 3 in CDCl3 

 

 Figure S3. 13C{1H} NMR (101 MHz) spectrum of compound 3 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 4 

 

Figure S4. 1H NMR (400 MHz) spectrum of compound 4 in CDCl3 

 Figure S5. 13C{1H} NMR (101 MHz) spectrum of compound 4 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 5 

 

Figure S6. 1H NMR  (400 MHz) spectrum of compound 5 in CDCl3 

 

 Figure S7. 13C{1H} NMR (101 MHz) spectrum of compound 5 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 6 

 

 Figure S8. 1H NMR  (600 MHz) spectrum of compound 6 in CDCl3 

 Figure S9. 13C{1H} NMR (151 MHz) spectrum of compound 6 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 7 

 

 

Figure S10. 1H NMR  (400 MHz) spectrum of compound 7 in CDCl3 

 

Figure S11. 13C{1H} NMR (101 MHz) spectrum of compound 7 in CDCl3 

 

 



S32 

 

1H and 13C{ 1H}  NMR spectra of compound 8 

 

 

Figure S12. 1H NMR  (400 MHz) spectrum of compound 8 in CDCl3 

 

Figure S13. 13C{1H} NMR (101 MHz) spectrum of compound 8 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 9 

 

 

Figure S14. 1H NMR  (400 MHz) spectrum of compound 9 in CDCl3 

 

Figure S15. 13C{1H} NMR (101 MHz) spectrum of compound 9 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 10 

 

 

Figure S16. 1H NMR  (400 MHz) spectrum of compound 10 in CDCl3 

 

Figure S17. 13C{1H} NMR (101 MHz) spectrum of compound 10 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 11 

 

 

Figure S18. 1H NMR  (400 MHz) spectrum of compound 11 in CDCl3 

 

Figure S19. 13C{1H} NMR (101 MHz) spectrum of compound 11 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 12 

 

 

Figure S20. 1H NMR  (600 MHz) spectrum of compound 12 in CDCl3 

 

Figure S21. 13C{1H} NMR (151 MHz) spectrum of compound 12 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 13 

 

 

Figure S22. 1H NMR  (600 MHz) spectrum of compound 13 in CDCl3 

 

 

Figure S23. 13C{1H} NMR (151 MHz) spectrum of compound 13 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 14 

 

 

Figure S24. 1H NMR  (400 MHz) spectrum of compound 14 in CDCl3 

 

Figure S25. 13C{1H} NMR (101 MHz) spectrum of compound 14 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 15 

 

 

Figure S26. 1H NMR  (400 MHz) spectrum of compound 15 in CDCl3 

 

Figure S27. 13C{1H} NMR (101 MHz) spectrum of compound 15 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 16 

 

 

Figure S28. 1H NMR  (400 MHz) spectrum of compound 16 in CDCl3 

 

Figure S29. 13C{1H} NMR (101 MHz) spectrum of compound 16 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 17 

 

 

Figure S30. 1H NMR  (400 MHz) spectrum of compound 17 in CDCl3 

 

Figure S31. 13C{1H} NMR (101 MHz) spectrum of compound 17 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 18 

 

 

Figure S32. 1H NMR  (400 MHz) spectrum of compound 18 in CDCl3 

 

Figure S33. 13C{1H} NMR (101 MHz) spectrum of compound 18 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 19 

 

 Figure S34. 1H NMR  (400 MHz) spectrum of compound 19 in CDCl3 

 

Figure S35. 13C{1H} NMR (101 MHz) spectrum of compound 19 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 20 

 

 

Figure S36. 1H NMR  (400 MHz) spectrum of compound 20 in CDCl3 

 

Figure S37. 13C{1H} NMR (101 MHz) spectrum of compound 20 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 21 

 

 

Figure S38. 1H NMR  (400 MHz) spectrum of compound 21 in CDCl3 

 

Figure S39. 13C{1H} NMR (101 MHz) spectrum of compound 21 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 22 

 

 

Figure S40. 1H NMR  (600 MHz) spectrum of compound 22 in CDCl3 

 

Figure S41. 13C{1H} NMR (151 MHz) spectrum of compound 22 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 23 

 

 

Figure S42. 1H NMR  (400 MHz) spectrum of compound 23 in CDCl3 

 

Figure S43. 13C{1H} NMR (101 MHz) spectrum of compound 23 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 24 

 

 

Figure S44. 1H NMR  (400 MHz) spectrum of compound 24 in CDCl3 

 

Figure S45. 13C{1H} NMR (101 MHz) spectrum of compound 24 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 25 

 

 

Figure S46. 1H NMR  (400 MHz) spectrum of compound 25 in CDCl3 

 

Figure S47. 13C{1H} NMR (101 MHz) spectrum of compound 25 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 26 

 

 

Figure S48. 1H NMR  (400 MHz) spectrum of compound 26 in CDCl3 

 

Figure S49. 13C{1H} NMR (101 MHz) spectrum of compound 26 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 27 

 

 

Figure S50. 1H NMR  (600 MHz) spectrum of compound 27 in CDCl3 

 

Figure S51. 13C{1H} NMR (151 MHz) spectrum of compound 27 in CDCl3 

 

 



S52 

 

1H and 13C{ 1H}  NMR spectra of compound 28 

 

 

Figure S52. 1H NMR  (400 MHz) spectrum of compound 28 in CDCl3 

 

Figure S53. 13C{1H} NMR (101 MHz) spectrum of compound 28 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 29 

 

 

Figure S54. 1H NMR  (400 MHz) spectrum of compound 29 in CDCl3 

 

Figure S55. 13C{1H} NMR (101 MHz) spectrum of compound 29 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 30 

 

 

Figure S56. 1H NMR  (600 MHz) spectrum of compound 30 in CDCl3 

 

Figure S57. 13C{1H} NMR (151 MHz) spectrum of compound 30 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 31 

 

 

Figure S58. 1H NMR  (400 MHz) spectrum of compound 31 in CDCl3 

 

Figure S59. 13C{1H} NMR (101 MHz) spectrum of compound 31 in CDCl3 
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1H and 13C{ 1H}  NMR spectra of compound 32 

 

 

Figure S60. 1H NMR  (400 MHz) spectrum of compound 32 in CDCl3 

 

Figure S61. 13C{1H} NMR (101 MHz) spectrum of compound 32 in CDCl3 

 

 


