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1. General Information:

All the reagents were purchased commercially and used without further purification. 1H NMR and 13C NMR were recorded with Bruker 400 

MHz.1H NMR (400MHz) and 13C NMR (100MHz) spectra were recorded in CDCl3, CD3OD or DMSO-d6 with tetramethylsilane as the internal 

standard. Multiplicities are reported using the following abbreviations: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, sep = 

septet, br = broad resonance. All the NMR spectra were acquired at ambient temperature. Analytical thin layer chromatography (TLC) was 

performed using Silica Gel 60 Å F254 pre-coated plates (0.25 mm thickness). Visualization of I2 stained TLC plate was accomplished by a UV 

lamp and single-crystal data were collected from a Bruker-APEX-II CCD X-ray diffractometer.

2.A. General experimental procedure for preparation of Ir-catalyzed product [7A1-7A33, 9A1-9A21, 12AA-12CH, 14AA-14AG]:

Amino alcohol (1mmol), ketone or secondary alcohol (1.1 mmol), Ir(III) complex (0.003 mmol), KOH (0.2 mmol) without any solvent were 

placed in a 5 ml screw-capped vial and allowed to react at 90°C for 2 h. The progress of the reaction was monitored by TLC. After completion of 

starting material, the reaction mass was evaporated, and the residue was purified with column chromatography over silica gel where 

hexane/ethyl acetate mixture was used as eluent.

2.B. General experimental procedure for preparation of Ir (III) catalyzed product [17AA-17GA, 20AA-20CQ and 23AA-23BR]:

Amino alcohol (1 mmol), ketone or secondary alcohol (1.1 mmol), Ir(III) complex (0.003 mmol), KOH (0.2 mmol) without any solvent were 

placed in a 5 ml screw-capped vial and allowed to react at 110°C for 2-8 h. The progress of the reaction was monitored by TLC. After 



completion of starting material, the reaction mass was evaporated, and the residue was purified with column chromatography over silica gel 

where hexane/ethyl acetate mixture was used as eluent.

General experimental procedure for preparation of ligands (1.A.):

In a round bottom flask to a stirred solution of picolinic acid (500 mg, 4.065 mmol,1.0 eq) and TEA (0.571 mL, 4.065 mmol,1.0eq) in THF (4 mL/mmol) at 

0°C under argon atmosphere was added ClCOOEt (0.435 mL, 4.065 mmol, 1.0eq). The reaction mixture was stirred at 0°C to 10°C for 1h, followed by 

naphthalene-1- amine (581 mg, 4.065 mmol, 1.0 eq) was added to the reaction mixture by dissolving in THF (2 mL). The reaction mixture was heated at 80°C 

under stirring for 2-3h. The completion of the reaction was monitored by silica TLC. The reaction mixture was cooled to rt and diluted with ethyl acetate (10 

mL) solid formed which was filtered out, The Filtrate was evaporated under reduced pressure to get the crude, which was purified by silica gel column 

chromatography using MeOH in DCM. Yield 852 mg (85%).

Following this general procedure (A) prepared all three ligands (3a-3c).

#General experimental procedure for preparation of Ir (III)-Complexes (1.B.):

In a round bottom flask to a stirred solution of [Cp*IrCl2]2 (2.0 mmol) [Cp* = 1,2,3,4,5-pentamethylcyclopentadienyl] and picolinamide 3 (4.0 mmol) in DCM 

(25 mL) was added Et3N (4.0 mmol) under argon atmosphere. The resulting solution was stirred at room temperature for 16h. The progress of the reaction 

was monitored by silica TLC. After completion, the reaction mixture was diluted with DCM (50 mL) and combined organic layer was washed with water 

(2×30 mL). The organic layer was separated and dried over anhydrous sodium sulphate, filtered and removed under reduced pressure to get the crude 

compound. The crude was washed with di ethyl ether (25x2) filtered and collected solid, which was dried under reduced pressure to get the desired Ir(III)- 

complex. Yield: 85-90%.

(Following this general procedure prepared all three-iridium complex 4a-Ir-4c-Ir).



3. Characterization data of Ir catalysed compounds (7A1-7A33, 12AA-12CH, 9A1-9A21, 14AA-14AG, 7A20-H-7A28-Me, 17AA-17GA, 

20AA-20CQ and 23AA-23BR).

All the reactions were carried out in 1 mmol scale of amino alcohol and according to the general procedure 2.A.

2-phenylquinoline(7A1)1:Yield 199 mg, 97%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.46 (d, J = 8.6 Hz, 1H), 8.27 (d, J = 7.4 Hz, 2H), 8.15 (d, J = 8.6 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H), 
8.00 (d, J = 8.0 Hz, 1H), 7.78 (t, J = 7.3 Hz, 1H), 7.62-7.50 (m, 4H).

2-(o-tolyl) quinoline(7A2)2:Yield202 mg,92%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.20 (d,J = 8.8 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.73 (t, J = 7.6 Hz, 1H), 7.57-
7.48 (m, 3H), 7.32 (m, 3H), 2.40 (s, 3H).

2-(m-tolyl) quinoline(7A3)3: Yield195 mg, 89%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.22-8.18 (m, 2H), 8.00 (br, 1H), 7.91 (d, J = 7.3 Hz, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.82 (d, J = 7.72 Hz, 
1H), 7.72 (t, J = 7.3 Hz, 1H), 7.52 (t, J = 7.4 Hz, 1H), 7.41 (t, J = 7.6 Hz, 1H), 7.28-7.24 (m, 1H), 2.47 (s, 3H).

2-(2-methoxyphenyl) quinoline(7A4)3: Yield 205 mg, 87%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.18-8.13 (m, 2H), 7.88-7.81 (m, 3H), 7.70 (t, J = 7.08 Hz, 1H), 7.52 (t, J = 7.48 Hz, 1H), 7.43-7.39 (m, 
1H), 7.12 (t, J = 7.36 Hz, 1H), 7.03 (d, J = 8.28 Hz, 1H), 3.90 (s, 3H).

2-(3-methoxyphenyl) quinoline(7A5)3: Yield207 mg, 88%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.23 (d, J = 8.5 Hz, 2H), 7.87-7.82 (m, 2H), 7.77-7.29 (m, 3H), 7.53 (t, J = 7.32 Hz, 1H), 7.43 (t, J = 
7.96 Hz, 1H), 7.03-7.01 (m, 1H), 3.93 (s, 3H).

2-(2-fluorophenyl) quinoline(7A6)3: yield182 mg, 81%



1H NMR (400 MHz, MeOD): δ (ppm) = 8.39 (d, J = 8.56 Hz, 1H), 8.10 (d, J = 8.52 Hz, 1H), 7.97-7.91 (m, 2H), 7.87-7.84 (dd, J1 = 2.52 Hz, J2 
= 8.52 Hz, 1H),7.78 (t, J = 7.44 Hz, 1H), 7.62 (t, J = 7.6 Hz, 1H), 7.54-7.49 (m, 1H), 7.36 (t, J = 7.48 Hz, 1H), 7.30-7.25 (m, 1H).

2-(3-fluorophenyl) quinoline(7A7)2: Yield 204 mg,92%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.24 (d, J = 8.8 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.92 (d, J = 8.0 Hz, 2H), 7.86-7.82 (m, 2H), 7.72 (t, J 
= 7.4 Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.48-7.45 (m, 1H), 7.15 (t, J =7.6 Hz, 1H).

2-(4-fluorophenyl) quinoline (7A8)2: Yield190 mg, 85%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.22 (d, J = 8.6 Hz, 1H), 8.17-8.14 (m, 3H), 7.84-7.82 (m, 2H), 7.74-7.71 (m, 1H), 7.54-7.51 (m, 1H), 
7.23-7.18 (m, 2H).

2-(4-(trifluoromethyl) phenyl) quinoline(7A9)3: Yield, 210 mg,77%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.29-8.27 (m, 3H), 8.19 (d, J = 8 Hz, 1H), 7.90-7.84 (m, 2H), 7.78-7.73 (m, 3H), 7.58-7.50 (m, 1H), 

2-(3,5-difluorophenyl) quinoline(7A10)4: Yield, 205 mg,85%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.26 (d, J = 8.4 Hz, 1H), 8.18 (d, J = 8.52 Hz, 1H),7.85-7.80 (m, 2H), 7.77-7.71 (m, 3H), 7.56 (d, J = 
7.2 Hz, 1H), 6.90 (t, J = 8.6 Hz, 1H).

2-(2-chlorophenyl) quinoline(7A11)5: Yield, 198 mg,83%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.26-8.20 (m, 2H), 7.90 (d, J = 8.0 Hz, 1H), 7.78-7.71 (m, 3H), 7.60 (d, J = 6.8 Hz, 1H), 7.53 (d, J = 7.2 
Hz, 1H), 7.43-7.40 (m, 2H).

2-(2-bromophenyl) quinoline (7A12)6:Yield,216 mg,76%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.22-8.16 (m, 2H), 7.87(d, J = 8.0 Hz, 1H), 7.76-7.69 (m, 3H), 7.63 (d, J = 7.6 Hz, 1H), 7.59-7.56 (m, 
1H), 7.44 (t, J = 7.2 Hz, 1H), 7.31-7.27(m, 1H).

2-(3-bromophenyl) quinoline (7A13)2: Yield 242 mg, 85%



1H NMR (400 MHz, CDCl3): δ (ppm) = 8.35 (br,1H), 8.23 (d,J = 8.6 Hz, 1H), 8.17 (d, J = 8.48 Hz, 1H), 8.07 (d, J = 7.8Hz, 1H), 7.76-7.72 (m, 
1H), 7.83 (d, J = 8.56 Hz, 2H), 7.59-7.52(m, 2H), 7.38 (t, J = 7.84 Hz, 1H).

2-(4-bromophenyl) quinoline (7A14)2: Yield 202 mg, 71%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.23 (d, J = 8.6 Hz, 1H), 8.16 (d, J = 8.32 Hz, 1H),8.05 (d, J = 8.52 Hz, 2H), 7.85-7.81(m, 2H), 7.73(t, J 
= 6.8 Hz, 1H),7.64(d, J = 8.32 Hz, 2H), 7.53 (t, J = 7.6 Hz, 1H).

4-(quinolin-2-yl) benzonitrile (7A15)7: Yield120 mg,52%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.54(d, J = 8.48 Hz, 1H), 8.48 (d, J = 7.2 Hz, 2H), 8.26 (d, J = 8.56 Hz, 1H), 8.12 (d, J = 8.48 
Hz,1H), 8.04-8.02 (m, 3H),7.83 (t, J = 7.36 Hz, 1H), 7.65 (t, J = 7.24 Hz, 1H).

4-(quinolin-2-yl) benzamide(7A15’)8: Yield95 mg,38%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.50 (d, J = 8.56 Hz, 1H), 8.36 (d, J = 8.2 Hz, 2H), 8.23 (d, J = 8.64 Hz, 1H), 8.10 (d, J = 7.92 Hz, 
2H), 8.06-8.01 (m, 3H), 7.80 (t, J = 7.76 Hz, 1H), 7.62 (t, J = 7.72 Hz, 1H), 7.46 (br, 1H).

1H NMR (400 MHz, DMSO-d6, D2O exchange): δ (ppm) = 8.48 (d, J = 8.64 Hz, 1H), 8.31 (d, J = 8.36 Hz, 2H), 8.17 (d, J = 8.64 Hz, 1H), 8.09 
(d, J = 8.48 Hz, 2H), 8.02-7.99 (m, 3H), 7.80 (t, J = 8.28 Hz, 1H), 7.61 (t, J = 7.88 Hz, 1H),

2-(2-nitrophenyl) quinoline(7A16)9: Yield153 mg,61%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.53 (d, J = 8.52 Hz, 1H), 8.05 (t, J = 6.56 Hz, 2H), 7.94-7.89 (m, 2H), 7.87-7.80 (m, 2H), 7.78-7.74 

(m, 1H) 7.72-7.68 (m, 1H) 7.68-7.64(m,1H).

2-(3-nitrophenyl) quinoline(7A17)5: Yield160 mg, 64%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 9.10 (br, 1H), 8.73 (d, J = 7.48 Hz, 1H), 8.56 (d, J = 8.48 Hz, 1H), 8.37-8.31 (m, 2H), 8.16 (d, J = 
8.4 Hz, 1H), 8.06 (d, J = 7.88 Hz, 1H), 7.89-7.82 (m, 2H), 7.66 (t, J = 7.28 Hz, 1H).



2-(naphthalen-1-yl) quinoline(7A18)6: Yield 227 mg, 90%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.31-8.25 (m, 2H), 8.11 (d, J = 8.4 Hz, 1H), 7.96-7.90 (m, 3H), 7.80-7.70(m,3H), 7.61-7.58 (m, 2H), 
7.53-7.44 (m, 2H).

2-phenethylquinoline (7A19)1: Yield 215 mg, 92%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.25 (d, J = 8.44 Hz, 1H), 7.96 (d, J = 8.48 Hz, 1H), 7.92 (d, J = 8.04 Hz, 1H), 7.74-7.70 (m, 1H), 
7.56-7.52 (m, 1H), 7.45 (d, J = 6.24 Hz, 1H), 7.27-7.24 (m, 4H), 7.18-7.16 (m, 1H), 3.24-3.20 (m, 2H), 3.12-3.08 (m, 2H).

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.21 (br, 1H), 8.11 (d, J = 7.92 Hz, 1H), 7.80 (d, J = 7.8 Hz, 1H), 7.74 (t, J = 6.88 Hz, 1H), 7.53 (t, J = 
7.04 Hz, 1H), 7.25-7.18 (m, 6H) 3.37-3.35 (m, 2H), 3.17 (t, J = 8.32 Hz, 2H).

2-(3,4-dimethoxyphenethyl) quinoline(7A20)1: Yield 261 mg,89%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.25 (d, J = 8.44 Hz, 1H), 7.97-7.91 (m, 2H), 7.74-7.70 (m, 1H), 7.55-7.53 (m, 1H), 7.45 (d,J = 8.44 
Hz, 1H), 6.87-6.86 (m, 1H), 6.82 (d, J = 8.16 Hz, 1H),6.77-6.75 (m, 1H) 3.69 (s, 6H), 3.22-3.18 (m, 2H), 3.05-3.01 (m, 2H).

2-(pyridin-2-yl) quinoline(7A21)2: Yield 165 mg,80%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.74-8.72 (m, 1H), 8.64 (d, J = 7.92 Hz, 1H), 8.56-8.53 (m, 1H), 8.29-8.25 (m, 1H), 8.17 (d, J = 8.56 
Hz, 1H), 7.89-7.83 (m, 2H), 7.74-7.69 (m, 1H), 7.56-7.52 (m, 1H), 7.37-7.32 (m, 1H).

2-(pyridin-3-yl) quinoline (7A22)5: Yield157 mg,76%

1H NMR (400 MHz, MeOD): δ (ppm) = 9.334-9.33 (m, 1H), 8.65-8.63 (m, 1H), 8.62-8.59 (m, 1H), 8.44 (d, J = 8.64 Hz, 1H), 8.13 (d, J = 8.48 
Hz, 1H), 8.06 (d, J = 8.6 Hz, 1H), 7.96 (d, J = 8.16 Hz, 1H), 7.81-7.77 (m, 1H), 7.63-7.60 (m, 2H).

2-(pyridin-4-yl) quinoline(7A23)10: Yield151 mg, 73%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.79-8.77 (m, 2H), 8.29 (d, J = 8.52 Hz,1H), 8.19 (d, J = 8.48 Hz, 1H), 8.07 (d, J = 4.68 Hz, 2H), 7.92-
7.85 (m, 2H), 7.77 (t, J = 7.32 Hz, 1H), 7.59 (t,J = 7.56 Hz, 1H).



2-(4-(1H-imidazol-1-yl) phenyl) quinoline (7A24): Yield 221 mg, 81%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.41 (d, J = 8.6 Hz,1H), 8.33 (d, J = 8.56 Hz,2H), 8.27(br,1H), 8.12 (d, J = 8.52 Hz, 1H), 8.04 (d, J = 
8.64 Hz, 1H), 7.95 (d, J = 8.12 Hz, 1H), 7.80-7.75 (m, 3H), 7.69 (br, 1H), 7.59 (t, J = 7.6 Hz, 1H), 7.19 (br,1H).

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.31 (d, J = 9.2 Hz, 2H), 8.26 (d, J = 8.68 Hz, 1H), 8.17(d, J = 8.6 Hz, 1H), 8.02 (br 1H), 7.89 (d, J = 
8.6 Hz, 1H), 7.85 (d, J = 8.56 Hz, 1H), 7.75 (t, J = 6.72 Hz, 1H), 7.56-7.54 (m, 3H), 7.40 (br, 1H), 7.29 (m, 1H); 13C{1H} NMR (100 MHz, 
CDCl3):δ (ppm) =155.56, 148.19, 138.64,137.90, 136.95, 135.43, 130.60, 130.22, 129.84, 129.64, 129.25, 128.96, 127.43, 127.19, 126.53, 
121.33, 118.41, 117.97; HRMS (ESI) m/z: [M+ H] − Calcd for C18H14N3 272.1188; Found 272.1184

2-methylquinoline (7A25)1: Yield 106 mg, 74%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.07-8.03 (m, 2H), 7.77(d, J = 8.0 Hz, 1H), 7.68 (t, J = 7.84 Hz, 1H),7.48 (t, J = 7.60 Hz, 1H), 7.29 (d, J 
= 8.36 Hz, 1H), 2.75 (s, 3H).

2-isopropylquinoline(7A26)1: Yield 142 mg, 81%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.09-8.03 (m, 2H), 7.76 (d, J = 7.8 Hz, 1H), 7.68-7.64 (m,1H), 7.46 (d, J = 7.28 Hz, 1H), 7.33 (d, J = 
8.44 Hz, 1H), 3.33-3.21 (m, 1H), 1.39-1.38 (m, 6H).

2-(tert-butyl) quinoline (7A27)2: Yield135 mg,73%

1H NMR (400 MHz, CDCl3): δ (ppm) = = 8.05 (br, 2H), 7.75 (d, J = 7.88 Hz, 1H), 7.67-7.64 (m, 1H), 7.52 (d, J = 8.76 Hz, 1H), 7.48-7.44 (m, 
1H), 1.46 (s, 9H).

2-pentylquinoline (7A28)1: Yield187 mg, 94%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.07 (d, J = 8.32Hz, 2H), 7.77 (d, J = 8.04 Hz, 1H), 7.68 (t, J = 7.6 Hz, 1H),7.48 (t, J = 7.48 Hz, 1H), 
7.30 (d, J = 8.4 Hz,1H), 2.97 (t, J = 7.8 Hz, 2H), 1.85 (m, 2H), 1.43-1.37 (m, 4H), 0.9-0.85 (m, 3H).

3-methyl-2-phenylquinoline (7A29)5: Yield172 mg,78%



1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.26 (br,1H), 7.97-7.92 (m,2H), 7.72-7.69 (m,1H), 7.63-7.56 (m,3H), 7.51-7.47 (m, 3H), 2.44 (s, 
3H).

3-ethyl-2-phenylquinoline (7A30)2: Yield178 mg,76%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.18-8.07(br, 2H), 7.81(d, J = 8.12 Hz,1H), 7.67 (t, J = 7.44 Hz, 1H), 7.55-7.41(m, 6H), 2.82-2.76(q,J = 
7.46 Hz,2H), 1.23-1.12(m,3H).

3-butyl-2-phenylquinoline (7A31)11: Yield187 mg,72%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.24(s,1H), 7.99(d, J = 8.44 Hz, 1H),7.91(d, J = 8.12 Hz, 1H),7.70 (t, J = 7.92 Hz,1H), 7.57(t, J = 7.6 
Hz, 1H), 7.51-7.49 (m, 5H), 2.77(t, J = 7.76 Hz, 2H ), 1.53-1.45 (m, 2H), 1.27-1.19 (m, 2H), 0.79(t, J = 7.36 Hz, 3H).

3-pentyl-2-phenylquinoline (7A32)12: Yield 201 mg,73%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.14 (br, 1H), 8.04 (s, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.66 (t, J = 7.2 Hz, 1H), 7.54-7.52 (m, 6H), 2.75 (t, 
J = 8.0 Hz, 2H), 1.55-1.53 (m, 2H), 1.24-1.21 (m, 4H), 0.87-0.80 (m, 3H). 

2-(4-chlorophenyl)-3-methylquinoline (7A33)13: Yield208 mg,82%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.19-8.17 (m, 1H), 8.06 (s,1H), 7.79 (d, J = 8.48 Hz, 1H), 7.72-7.62 (m, 1H), 7.56-7.54 (m, 3H), 7.48-
7.45 (m, 2H), 2.46 (s, 3H).

2,7-diphenylquinoline(12AA)14: 256 mg, 91%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.40 (d, J = 8.56 Hz, 1H), 8.32 (br, 1H), 8.14-8.12 (m,2H), 8.02-7.96 (m, 2H), 7.90-7.87 (dd, J1= 
1.76Hz,J2= 8.48 Hz, 1H), 7.82-7.80 (m, 2H), 7.57-7.48 (m,5H), 7.41(t, t, J = 7.36 Hz, 1H).

7-phenyl-2-(o-tolyl) quinoline (12AB): 260mg, 88%



1H NMR (400 MHz, MeOD): δ (ppm) = 8.48 (d, J = 8.44 Hz, 1H), 8.26 (br, 1H), 8.07 (d, J = 8.52 Hz, 1H), 7.95-7.93 (dd, J1= 1.6 Hz, J2= 8.48 
Hz, 1H), 7.82-7.80 (m, 2H), 7.60 (d, J = 8.44 Hz, 1H), 7.51(t, J = 7.44 Hz, 2H), 7.46-7.41 (m, 2H), 7.39-7.34 (m, 3H), 2.35 (s, 3H);13C{1H} 
NMR (100 MHz, CDCl3): δ (ppm) = 160.63, 147.97, 142.43, 140.28, 153.98, 153.91, 130.86, 129.66, 128.96, 128.57, 127.89, 127.85, 127.43, 
127.06, 126.09, 126.0, 125.81, 20.33. HRMS (ESI) m/z: [M+ H] − Calcd for C22H18N 296.1439; Found 296.1436

2-pentyl-7-phenylquinoline(12AC): 212 mg, 77%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.27 (d, J = 8.4 Hz, 1H), 8.18 (br, 1H), 7.96 (d, J = 8.44 Hz, 1H), 7.86-7.83 (dd, J1= 1.68 Hz, J2= 8.44 
Hz, 1H), 7.78-7.76 (m, 2H), 7.50 (t, J = 7.36 Hz, 2H), 7.45-7.38(m, 2H),  2.97 (t,J = 7.68 Hz,2H), 1.86-1.78 (m, 2H),1.44-1.39 (m, 4H), 0.93-
0.89 (m, 3H);13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 163.43, 128.90, 127.84, 127.79, 127.41, 121.26, 31.68, 29.68, 22.51, 13.95. HRMS 
(ESI) m/z: [M+ H] − Calcd for C20H22N 276.1752; Found 276.1748

2-(4-chlorophenyl)-3-methyl-7-phenylquinoline (12AD): 280 mg, 85%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.28 (br, 1H), 8.24 (br, 1H), 8.00 (d, J = 8.52 Hz, 1H), 7.93-7.91 (dd, J1= 1.72 Hz, J2= 8.52 Hz, 1H), 
7.81-7.79 (m, 2H), 7.63-7.61 (m,2H), 7.58-7.56 (m, 2H), 7.52 (t,J = 7.36 Hz, 2H), 7.43-7.40 (m, 1H),  2.48 (s, 3H);  13C{1H} NMR (100 MHz, 
CDCl3): δ (ppm) = 159.52, 146.75, 141.64, 140.26, 139.03, 136.80, 134.38, 130.30, 128.93, 128.50, 127.31, 127.12, 126.69, 126.27, 20.52. 
HRMS (ESI) m/z: [M+ H] − Calcd for C22H17ClN 330.1050; Found 330.1044

7-phenyl-2-(pyridin-2-yl) quinoline(12AE)49: 234 mg, 83%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.74 (m, 1H), 8.67 (d, J = 9.48 Hz, 1H), 8.55 (d, J = 8.68 Hz, 1H), 8.41 (br, 1H), 8.30 (d, J = 8.6 Hz, 
1H), 7.91 (t,J = 8.72 Hz,  2H), 7.86-7.78 (m, 3H), 7.51 (t, J = 7.76 Hz, 2H), 7.43-7.35 (m, 2H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 
156.38, 156.03, 149.07, 148.03, 142.35, 140.26, 137.03, 136.62, 128.93, 127.98, 127.83, 127.43, 127.27, 126.48, 124.08, 121.92, 118.93. HRMS 
(ESI) m/z: [M+ H] − Calcd for C20H15N2 283.1235; Found 283.1227

7-bromo-2-phenylquinoline(12BA)5: 262 mg, 92%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.39 (d, J = 8.52 Hz, 1H), 8.28 (s, 1H), 8.14 (d, J = 7.16 Hz, 1H), 8.03 (d, J = 8.68 Hz, 1H), 7.86 (d, J = 
8.64 Hz, 1H), 7.68 (d, J = 8.76 Hz, 1H), 7.56-7.50 (m, 3H).



7-cyclopropyl-2-phenylquinoline (12CA): 218mg, 89%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.33 (d, J = 8.56 Hz, 1H), 8.09 (d, J = 7.04 Hz, 2H), 7.88 (d, J = 8.56 Hz, 1H), 7.83 (d, J = 8.48 Hz, 
1H), 7.80  (br, 1H), 7.57-7.50 (m,  3H), 7.34-7.32 (m, 1H), 2.25-2.16 (m,1H), 1.14-1.11 (m, 2H), 0.92-0.88(M, 2H);  13C{1H} NMR (100 MHz, 
CDCl3): δ (ppm) = 157.41, 148.43, 146.32, 139.77, 136.43, 129.18, 128.77, 127.52, 127.12, 126.46, 125.62, 125.36, 124.66, 118.06, 15.81, 9.93. 
HRMS (ESI) m/z: [M+ H] − Calcd for C18H16N 246.1283; Found 246.1273

7-cyclopentyl-2-phenylquinoline (12DA)50: 238 mg, 87%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.32 (d, J = 8.56 Hz, 1H), 8.08-8.06 (m, 2H), 7.94 (br, 1H), 7.89 (d, J = 8.52 Hz, 1H), 7.84 (d, J = 8.4 
Hz, 1H), 7.55-7.43 (m, 4H), 3.29-3.25 (m, 1H), 2.19-2.15 (m, 2H), 1.92-1.85 (m, 2H), 1.83-1.72 (m, 4H).

7-(4-methoxyphenyl)-2-phenylquinoline (12EA): 280 mg, 90%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.39 (d, J = 8.72 Hz, 1H), 8.27 (s,1H), 8.13-8.11 (m, 2H), 7.99-7.94 (m, 2H), 7.88-7.86 (dd, J1 = 1.72 
Hz, J2 = 8.6 Hz, 1H), 7.76  (d, J = 8.8 Hz, 2H), 7.57-7.50 (m,  3H), 7.08 (d,J = 8.76 Hz, 2H), 3.86 (s, 3H);  13C{1H} NMR (100 MHz, CDCl3): δ 
(ppm) = 159.58, 157.69, 148.55, 141.97, 139.60, 136.49, 132.76, 129.32, 128.81, 128.48, 127.75, 127.55, 126.40, 125.90, 125.71, 118.67, 
114.38, 55.33. HRMS (ESI) m/z: [M+ H] − Calcd for C22H18NO 312.1388 Found 312.1396

2-(4-chlorophenyl)-3-methyl-7-(naphthalen-1-yl) quinoline (12FD): 349 mg, 92%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.35 (br, 1H), 8.11 (br, 1H), 8.04(d, J = 8.72 Hz, 1H), 7.95 (t,J = 8.16 Hz, 2H), 7.86 (d, J = 8.12 Hz, 
1H), 7.72 (d, J = 6.96 Hz, 1H), 7.62-7.52 (m,  6H), 7.49-7.44 (m, 2H), 2.50 (s, 3H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 159.54, 
146.51, 141.70, 139.43, 139.02, 136.98, 134.46, 133.82, 131.39, 130.37, 129.80, 129.42, 129.11, 128.53, 128.33, 128.14, 128.05, 127.33, 
126.71, 126.42, 126.22, 125.88, 125.43, 20.59. HRMS (ESI) m/z: [M+ H] − Calcd for C26H19ClN 380.1206; Found 380.1194

3-ethyl-7-(naphthalen-1-yl)-2-phenylquinoline (12FF): 294 mg, 82%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.37 (br, 1H), 8.10 (br, 1H), 8.07 (d, J = 8.36 Hz, 1H), 7.94 (t, J = 8.0 Hz, 2H), 7.86 (d, J = 8.48 Hz, 
1H), 7.73-7.71 (dd, J1 = 1.52 Hz, J2= 8.44Hz, 1H), 7.60-7.49 (m, 8H), 7.46-7.44 (m, 1H), 2.84(q,  J = 7.52 Hz, 2H), 1.21 (t, J = 7.48 Hz, 3H);  
13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 160.79, 141.83, 139.45, 135.57, 133.82, 131.39, 129.34, 128.80, 128.33, 128.17, 128.04, 127.36, 



127.22, 126.84, 126.61, 126.47, 126.21, 125.92, 125.86, 125.44, 26.01, 14.78. HRMS (ESI) m/z: [M+ H] − Calcd for C27H22N 360.1752; 
Found 360.1751

7-(naphthalen-1-yl)-2-(pyridin-2-yl) quinoline(12FE): 279 mg, 84%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.76-8.75 (m, 1H), 8.68-8.62 (m, 2H), 8.36-8.34 (m,2H), 7.99-7.91 (m,4H), 7.85 (t, J = 7.6 Hz, 1H), 
7.71 (d, J = 8.16 Hz, 1H), 7.60-7.57 (m, 2H), 7.52 (t, J = 7.2 Hz, 1H), 7.44 (t,  J = 7.72 Hz, 1H), 7.36-7.33 (m,1H);  13C{1H} NMR (100 MHz, 
CDCl3): δ (ppm) = 156-53, 156.23, 149.12, 147.91, 142.23, 139.42, 136.93, 136.59, 133.79, 131.44, 130.47, 129.40, 128.32, 128.07, 127.29, 
127.26, 126.25, 125.89, 125.39, 124.03, 121.81, 119.04. HRMS (ESI) m/z: [M+ H] − Calcd for C24H17N2 333.1392; Found 333.1388

2-(tert-butyl)-7-(3,5-difluorophenyl) quinoline (12GH): 259 mg, 87%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.27 (br, 1H), 8.24 (d, J = 8.68 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.44 Hz, 1H), 7.67 (d, J = 
8.68 Hz, 1H), 7.41 (d, J = 7.6 Hz, 2H),  6.98 (t,  J = 8.96 Hz, 1H), 1.48 (s,9H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 170.21, 164.64, 
164.51, 162.18, 162.05, 147.50, 144.09, 144.00, 143.90, 139.25, 139.22, 139.20, 135.54, 128.02, 127.57, 126.14, 124.50, 118.76, 110.36, 
110.29, 110.17, 110.10, 103.06, 102.80, 102.55, 38.21, 30.07. HRMS (ESI) m/z: [M+ H] − Calcd for C19H18F2N 298.1407; Found 298.1400

7-bromo-2-(tert-butyl) quinoline(12BH)15: 247 mg, 93%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.21-8.19 (m, 2H), 7.76 (d, J = 8.64 Hz, 1H), 7.66 (d, J = 8.72 Hz, 1H), 7.62-7.59(m, 1H), 1.44 (s, 9H).

2-(tert-butyl)-7-(naphthalen-1-yl) quinoline (12FH): 236 mg, 76%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.30 (d,J = 8.72 Hz, 1H), 8.12 (br, 1H), 7.98-7.92 (m,3H), 7.88 (d, J = 8.44 Hz, 1H), 7.70 (d, J = 8.76 
Hz, 1H), 7.65-7.62 (dd, J1 = 1.48 Hz, J2= 8.20 Hz, 1H), 7.58 (t, J = 7.12 Hz, 1H), 7.53-7.49 (m, 2H), 7.46-7.42 (m,1H), 1.49 (s,9H);  13C{1H} 
NMR (100 MHz, CDCl3): δ (ppm) = 169.65, 147.42, 141.88, 139.65, 135.78, 131.50, 130.02, 128.30, 127.98, 127.34, 126.82, 126.15, 125.99, 
125.82, 125.57, 125.39, 118.34, 38.19, 30.13. HRMS (ESI) m/z: [M+ H] − Calcd for C23H22N 312.1752; Found 312.1754. 

2-(tert-butyl)-7-cyclopropylquinoline (12CH): 185 mg, 82%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.11 (d,J = 8.68 Hz, 1H), 7.71-7.69 (m, 2H), 7.52 (d, J = 8.64 Hz, 1H), 7.25-7.23 (dd, J1 = 1.52 Hz, J2= 
8.36 Hz, 1H), 2.12-2.08 (m, 1H), 1.44 (s, 9H), 1.10-1.05 (m, 2H), 0.85-0.81 (m,2H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 169.27, 



147.55, 145.52, 135.60, 126.92, 124.95, 124.62, 124.52, 117.18, 38.02, 29.95, 15.77, , 14.10, 9.63. HRMS (ESI) m/z: [M+ H] − Calcd for 
C16H20N 226.1596; Found 226.1593

2-phenylquinoline (9A1)11: Yield190 mg,92%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.39 (d, J = 8.6 Hz, 1H), 8.12-8.10 (m, 3H), 7.98 (d, J = 8.6 Hz, 1H), 7.94 (d, J = 6.24 Hz, 1H), 7.79-
7.74 (m, 1H), 7.60-7.47 (m, 4H). 

2-(o-tolyl) quinoline(9A2)2: Yield 193 mg, 88%

1H NMR (400 MHz, MeOD): δ (ppm) =8.41 (d, J = 6.8 Hz, 1H), 8.04(d, J = 8.52 Hz, 1H), 7.98(d, J = 8.12 Hz, 1H), 7.80-7.76 (m, 1H), 7.64-
7.59 (m, 2H), 7.43-7.59 (m, 1H), 7.37-7.30 (m, 3H), 2.32 (s3H).

2-(m-tolyl) quinoline (9A3)3: Yield 184 mg, 84%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.45(d, J = 8.6 Hz, 1H), 8.14 (d, J=  8.16 Hz, 1H), 8.11 (br,1H), 8.06 (t, J = 8.2 Hz,2H), 8.0 (d, J = 
9.6 Hz, 1H),7.80-7.76 (m, 1H), 7.61-7.57 (m,1H), 7.44 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 7.44 Hz, 1H ), 2.44 (s, 3H).

2-(p-tolyl) quinoline (9A4)5: Yield 178 mg, 81%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.36 (d, J = 8.64 Hz, 1H), 8.08 (d, J = 8.56 Hz, 1H),8.00 (d, J = 8.04 Hz, 2H), 7.96-7.91 (m, 2H), 7.75 
(t, J = 7.16 Hz, 1H), 7.56(t, J = 7.2 Hz, 1H), 7.35 (d, J = 7.88 Hz, 2H), 2.42 (s, 3H).

2-(2-methoxyphenyl) quinoline(9A5)3: Yield 193 mg, 82%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.29 (d, J = 8.52 Hz, 1H), 8.06 (d, J = 8.48 Hz, 1H), 7.93 (d, J = 8.12 Hz, 1H), 7.83 (d, J = 8.56 Hz, 
1H), 7.77-7.72 (m, 1H), 7.65-7.57 (m, 2H), 7.49-7.44 (m, 1H), 7.17-7.09 (m, 2H), 3.86 (s, 3H).

2-(3-methoxyphenyl) quinoline (9A6)3: Yield 201 mg, 85%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.46 (d, J = 8.64 Hz, 1H), 8.16 (d, J = 8.64 Hz,  1H), 8.08 (d, J = 8.44 Hz, 1H), 8.00 (d, J = 7.56 Hz, 
1H), 7.85-7.83 (m, 2H), 7.80-7.76(m, 1H), 7.62-7.58(m, 1H), 7.47 (t, J = 7.92 Hz, 1H), 7.09-7.07 (dd, J1 = 2.16 Hz, J2 = 7.72 Hz, 1H), 3.88 (s, 
3H);



2-(4-methoxyphenyl) quinoline (9A7)5: Yield 205 mg, 87%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.33 (d, J = 8.56 Hz, 1H), 8.08-8.05 (m,3H), 7.96-7.89 (m,2H), 7.73 (t, J = 7.28 Hz, 1H), 7.54 (t, J = 
7.68 Hz, 1H), 7.08 (d, J = 8.68 Hz, 2H), 3.87 (s, 3H).

2-(2-chlorophenyl) quinoline (9A8)5: Yield 180 mg, 75%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.48 (d, J = 8.48 Hz, 1H), 8.09 (d, J = 8.52 Hz, 1H), 8.04-8.01 (m,1H), 7.85-7.81 (m,1H), 7.76 (d, J = 
8.48 Hz, 1H), 7.66 (t, J = 7.2 Hz, 1H), 7.64-7.62 (m, 1H), 7.60-7.58 (m,1H), 7.50-7.48 (m, 2H).

2-(3-fluorophenyl) quinoline (9A9)2: Yield 198 mg, 89%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.39 (d, J = 8.64 Hz, 1H), 8.11 (d, J = 8.48 Hz, 1H), 8.0-7.90 (m,4H), 7.75 (t, J = 7.04 Hz,1H), 7.61-
7.52 (m,2H), 7.24-7.18 (m,1H).

2-(2-fluorophenyl) quinoline (9A10)3: Yield 172 mg, 77%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.40 (d, J = 8.56 Hz, 1H), 8.10 (d, J = 8.52 Hz, 1H), 7.98-7.93 (m, 2H), 7.87-7.84 (dd, J1 = 2.68 Hz, J2 = 
5.88 Hz, 1H),7.81-7.77 (m, 1H), 7.62 (t, J = 7.16 Hz, 1H), 7.53-7.49 (m,1H), 7.38-7.34 (m, 1H), 7.30-7.25(m, 1H).

2-(4-fluorophenyl) quinoline (9A11)2: Yield 187 mg, 83%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.37 (d, J = 8.6 Hz, 1H), 8.19-8.15 (m, 2H), 8.08 (d, J = 8.52 Hz, 1H), 7.96 (d, J = 8.6 Hz, 1H), 7.92 (d, 
J = 8.24 Hz, 1H), 7.78-7.74 (m, 1H), 7.59-7.55 (m, 1H), 7.28-7.24(m, 2H).

2-(4-(trifluoromethyl) phenyl) quinoline (9A12)3: Yield 202 mg, 74%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.43 (d,J = 8.52 Hz, 1H), 8.35 (d, J = 7.84 Hz, 2H), 8.15 (d,J = 8.2 Hz, 1H), 8.06 (d, J = 8.6 Hz, 1H), 
7.96 (d, J = 7.92 Hz, 1H), 7.85-7.77 (m,3H), 7.61 (t, J = 7.44 Hz, 1H).

2-(2-bromophenyl) quinoline (9A13)6: Yield 215 mg, 76%



1H NMR (400 MHz, MeOD): δ (ppm) = 8.40 (d, J = 8.56 Hz, 1H), 8.35-8.34 (m, 1H), 8.12-8.08 (m, 2H), 7.98 (d, J = 8.6 Hz, 1H), 7-94 (d, J = 8.08 Hz, 1H), 
7.80-7.75 (m, 1H), 7.65-7.63 (m, 1H), 7.61-7.57 (m, 1H), 7.46 (t, J = 7.88 Hz, 1H).

2-(3-bromophenyl) quinoline(9A14)2: Yield 227 mg, 80%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.41 (d, J = 8.48 Hz, 1H), 8.06 (d,J = 8.48 Hz, 1H), 7.99 (d, J = 8.2 Hz,1H), 7.82-7.76 (m, 1H), 7.75-
7.74(m, 1H), 7.69-7.63 (m, 2H), 7.60-7.54 (m, 1H), 7.53-7.49 (m, 1H), 7.41-7.37 (m, 1H).

2-(4-bromophenyl) quinoline(9A15)2: Yield 224 mg, 79%

1H NMR (400 MHz, CD3OD): δ (ppm) = 8.39 (d, J = 8.64 Hz,1H), 8.10-8.06 (m, 3H), 7.98 (d, J = 8.6 Hz,1H), 7.94-7.92 (m, 1H),7.77-7.74 (m, 
1H), 7.71-7.69 (m, 2H), 7.61-7.59 (m, 1H).

2-(naphthalen-1-yl) quinoline (9A16)6: Yield 230 mg, 90%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.49 (d, J = 8.4 Hz, 1H), 8.10 (d, J = 8.44 Hz, 1H), 8.05-7.95 (m, 3H), 7.92 (d, J = 8.4 Hz, 1H), 7.82(t, J 
= 7.44 Hz, 1H), 7.76 (d, J = 8.4 Hz, 1H), 7.69-7.61 (m,3H ), 7.56-7.52 (m,1H), 7.50-7.46(m, 1H).

2-(pyridin-2-yl) quinoline (9A17)2: Yield 158mg, 76%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.70 (d, J = 4.56 Hz, 1H), 8.54 (d, J = 7.96 Hz, 1H), 8.45-8.40 (m, 2H), 8.14 (d, J = 8.52 Hz, 1H), 8.01-
7.94 (m, 2H), 7.80-7.94 (m, 1H), 7.62-7.58 (m, 1H), 7.50-7.46(m,1H).

2-(pyridin-3-yl) quinoline (9A18)5: Yield 152 mg, 74%

1H NMR (400 MHz, MeOD): δ (ppm) = 9.32 (br, 1H), 8.65-8.63 (m, 1H), 8.61-8.59 (m, 1H), 8.43 (d, J = 8.56 Hz, 1H),8.13 (d, J = 8.48 Hz, 
1H), 8.05 (d, J = 8.56 Hz,1H), 7.95 (d, J = 8.12 Hz, 1H), 7.81-7.77 (m, 1H), 7.63-7.59 (m, 2H).

2-(pyridin-4-yl) quinoline (9A19)10: Yield 160 mg, 77%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.73 (d, J = 5.64 Hz, 2H), 8.48 (d, J = 8.56 Hz, 1H), 8.24 (d, J = 5.92 Hz, 2H), 8.18-8.12 (m, 2H), 7.83 
(t, J = 7.32 Hz, 1H), 7.66 (t,J = 7.36 Hz, 1H), 8.00 (d, J = 8.16 Hz, 1H).



3-ethyl-2-phenylquinoline (9A20)2: Yield 184 mg, 79%

1H NMR (400 MHz, MeOD): δ (ppm) = 8.26 (br, 1H), 7.99 (d, J = 8.52 Hz, 1H), 7.93 (d, J = 8.12 Hz, 1H), 7.72-7.68 (m, 1H), 7.60-7.55 
(m,1H), 7.53-7.48 (m,5H), 2.81-2.76 (m, 2H), 1.16(t, J = 7.52 Hz, 3H).

3-butyl-2-phenylquinoline (9A21)11:Yield 202 mg, 77% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.24 (br, 1H), 7.99 (d,J = 8.52 Hz, 1H), 7.92 (d, J = 8.04 Hz,1H), 7.79-7.69 (m, 1H), 7.60-7.58 (m, 1H), 
7.53-7.51 (s, 5H), 2.78 (t, J = 7.76 Hz, 2H), 1.51-1.47 (m, 2H), 1.27-1.20 (m,2H ), 0.77 (t, J = 7.36 Hz, 3H).

11H-indeno[1,2-b] quinoline (14AA)16: Yield 163mg, 75%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 8.46 (s,1H), 8.16-8.14 (m,1H), 8.10 (d, J = 8.4 Hz, 1H), 8.00 (d,J = 8.0 Hz,1H), 7.76-7.71(m, 2H), 
7.59-5.58 (m, 1H), 7.56-7.53 (m, 2H), 4.14 (s, 2H).

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.33 (br, 1H), 8.22-8.20 (m, 2H), 7.83 (d, J = 8.0 Hz, 1H), 7.70 (t, J = 7.2 Hz, 1H), 7.62-7.60 (m, 1H), 
7.53-7.47 (m, 3H), 4.05 (s, 2H).

5,6-dihydrobenzo[b] [1,10] phenanthroline (14AB)16: Yield 183 mg, 78%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.80 (m,1H), 8.39-8.37 (m, 1H), 8.00 (br,1H), 7.83-7.76 (m, 1H), 7.67-7.62 (m, 2H), 7.55-7.52 (m, 1H), 
7.34-7.29 (m, 1H), 32.5-3.07 (m, 4H).

5,6-dihydrobenzo[c]acridine (14AC)2: Yield 190 mg, 82%

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.58 (d,J = 6.12 Hz, 1H), 8.13 (br,1H), 7.92 (br, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.64 (t,J = 7.28 Hz, 1H), 
7.49-7.35 (m,3H), 7.28-7.24 (m, 1H) 3.13 (t, J = 5.88 Hz, 2H), 3.00 (t, J = 7.28 Hz, 2H),

1H NMR (400 MHz, MeOD): δ (ppm) = 8.42 (m, 1H), 8.09 (br, 1H), 8.06 (d, J = 8.6 Hz, 1H), 7.84 (d, J = 8.16 Hz, 1H), 7.67 (t, J = 7.68 Hz, 
1H), 7.51 (t, J = 7.44 Hz, 1H), 7.40-7.37 (m, 2H), 7.33-7.32 (m, 1H), 3.12 (t, J = 6.16 Hz, 2H), 3.00 (t, J = 7.3 Hz, 2H),

2,3-dihydro-1H-cyclopenta[b]quinoline (14AD)17: Yield 156 mg, 92%



1H NMR (400 MHz, MeOD): δ (ppm) = 8.06 (br, 1H), 7.90 (d,J = 8.4 Hz,1H), 7.83 (d,J = 8.08 Hz, 1H), 7.64 (t, J = 7.72 Hz, 1H), 7.49 (t, J = 
7.52 Hz, 1H), 3.12 (t, J = 7.64 Hz, 4H), 2.22 (t, J = 7.48 Hz, 2H).

1,2,3,4-tetrahydroacridine (14AE)18: Yield 165 mg, 90%

1H NMR (400 MHz, MeOD): δ (ppm) = 7.99 (br, 1H), 7.88 (d, J = 8.48 Hz, 1H), 7.79 (d, J = 8.08 Hz, 1H), 7.63 (t, J = 7.92 Hz, 1H), 7.47 (t, J = 
7.56 Hz, 1H), 3.08 (t, J = 6.36 Hz, 2H), 3.01 (t, J = 6.32 Hz, 2H), 2.01-1.97 (m, 2H), 1.93-1.89 (m, 2H); 

7,8,9,10-tetrahydro-6H-cyclohepta[b]quinoline (14AF)18:Yield172 mg, 77% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.01 (br, 1H), 7.93 (d, J = 8.48 Hz, 1H), 7.82 (d, J = 8.04 Hz, 1H), 7-81-7.64 (m, 1H), 7.54-7.52(m, 
1H), 3.22-3.20 (m, 2H), 3.03-3.00 (m, 2H), 1.95-1.94 (m, 2H), 1.81-1.77 (m, 4H).

6,7,8,9,10,11-hexahydrocycloocta[b]quinoline (14AG)17: Yield 178 mg,84% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.04 (br, 1H), 7.94 (d, J = 8.48 Hz, 1H), 7.83 (d, J = 8.16 Hz, 1H), 7.65 (t, J = 7.96 Hz, 1H), 7.50 (t, J = 
7.64 Hz, 1H), 3.18-3.15 (m, 2H), 3.04-3.00 (m, 2H), 1.88 (br, 2H), 1.80 (br, 2H), 1.42 (br, 4H);

All the reactions were carried out in a 1.0 mmol scale of amino alcohol and according to the general procedure 2.B. 

1-methyl-2-phenyl-1H-pyrrole (17BA)19: Yield 105 mg,67% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.39-7.36 (m, 4H), 7.30-7.28 (m, 1H), 6.70 (br, 1H), 6.20 (d, J = 7.88 Hz, 2H), 3.66 (s, 3H).

1-methyl-2-(o-tolyl)-1H-pyrrole (17BF)20: Yield 118 mg,69% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.25-7.20 (m, 4H), 6.69 (br, 1H), 6.20 (br, 1H), 6.05 (br, 1H), 3.39 (s, 3H), 2.18 (s, 3H).

1-methyl-2-(m-tolyl)-1H-pyrrole (17BG)20: Yield 112 mg,65% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.29-7.17 (m, 3H), 7.10 (d, J = 6.96 Hz, 1H), 6.69 (br, 1H), 6.18 (br, 2H), 3.65 (s, 3H), 2.37 (s, 3H).

2-(2-fluorophenyl)-1-methyl-1H-pyrrole (17BH)19: Yield 117 mg,67% 



1H NMR (400 MHz, CDCl3): δ (ppm) = 7.35-7.29 (m, 2H), 7.18-7.10 (m, 2H), 6.75 (br, 1H), 6.21 (br, 2H), 3.56 (s, 3H).

2-(4-fluorophenyl)-1-methyl-1H-pyrrole (17BI)19: Yield 123 mg,70% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.35-7.32 (m, 2H), 7.07 (t, J = 8.56 Hz, 2H), 6.69 (br, 1H), 6.17 (br, 2H), 3.51 (s,3H).

2-(2-methoxyphenyl)-1-methyl-1H-pyrrole (17BJ)20: Yield 135 mg,72% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.33 (t, J = 7.28 Hz, 1H), 7.28-7.24 (m, 1H), 7.00-6.93 (m,2H), 6.71 (br, 1H), 6.209-6.023- (m, 1H), 
6.13-6.12 (m, 1H), 3.80 (s, 3H), 3.47 (s, 3H).

2-(3-methoxyphenyl)-1-methyl-1H-pyrrole (17BC)21: Yield 122 mg,65% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.31-7.27 (m, 1H), 6.97 (d, J = 7.28 Hz, 1H), 6.93 (s, 1H), 6.84 (d, J = 6.6 Hz, 1H), 6.69 (br, 1H), 6.21 
(d, J = 13.52 Hz, 2H), 3.82 (s, 3H), 3.62 (s, 3H). 

2-(4-methoxyphenyl)-1-methyl-1H-pyrrole (17BK)20: Yield 133 mg,71% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.31 (d, J = 8.44 Hz, 2H), 6.92 (d, J = 8.4 Hz, 2H), 6.67 (br, 1H), 6.16 (d, J = 10.32 Hz, 2H), 3.8 (s, 3H), 
3.61 (s, 3H). 

1-methyl-2-(naphthalen-1-yl)-1H-pyrrole (17BL)19: Yield 151 mg,73% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.87 (t,J = 7.36 Hz, 2H), 7.70 (d, J = 8.24, Hz, 1H), 7.52-7.43 (m, 4H), 6.80 (br, 1H), 6.30-6.25 (m, 2H), 
3.38 (s, 3H). 

2-(1-methyl-1H-pyrrol-2-yl) pyridine (17BM)22: Yield 97 mg,61% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.55 (br, 1H), 7.63-7.62 (m, 1H), 7.52 (d, J = 8.36 Hz, 1H), 7.07 (m, 1H), 6.72 (br,1H), 6.56 (br,1H), 
6.17 (br, 1H), 3.98 (s, 3H).

1,3-dimethyl-2-phenyl-1H-pyrrole (17BD)23: Yield 113 mg,66% 



1H NMR (400 MHz, CDCl3): δ (ppm) = 7.40 (t, J = 7.6 Hz, 2H), 7.32-7.28 (m, 3H), 6.61 (br, 1H), 6.06 (br, 1H), 3.47 (s, 3H), 2.06 (s, 3H). 

3-ethyl-1-methyl-2-phenyl-1H-pyrrole (17BN): Yield 115 mg, 62% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.40 (t,J = 7.48 Hz,2H), 7.33-7.24 (m, 3H), 7.639-7.633 (m, 1H), 6.129-6.124 (m, 1H), 3.49(s, 3H), 
2.45-2.40 (m, 2H),1.13 (t, J = 7.56 Hz, 3H);13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 132.77, 130.43, 128.13, 126.89, 124.07, 121.58, 
107.07, 34.66, 29.68, 19.55, 15.95

3-butyl-1-methyl-2-phenyl-1H-pyrrole (17BO): Yield 128 mg, 60% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.40 (t, J = 7.32 Hz, 2H), 7.33-7.27 (m, 3H), 6.62-6.61 (m, 1H), 6.094-6.090 (m, 1H), 3.47 (s, 3H), 
2.38( t, J = 7.64 Hz, 2H), 1.54-1.45 (m, 2H), 1.32-1.23 (m, 2H), 0.83 (t, J = 7.28 Hz, 3H); 13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 132.84, 
130.75, 130.48, 128.11, 126.87, 121.46, 107.57, 34.66, 33.75 29.68, 26.07, 22.57, 13.94

1-methyl-3-pentyl-2-phenyl-1H-pyrrole (17BP): Yield 141 mg, 62% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.40 (t, J = 8.72 Hz, 2H), 7.33-7.25 (m, 3H), 6.62 (br, 1H), 6.09 (s, 1H), 3.47 (s, 3H), 2.37 ( t, J = 7.6 
Hz, 2H), 1.53-1.47 (m, 2H), 1.26-1.24 (m, 4H), 0.83 (t, J = 6.8 Hz, 3H); 13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 132.83, 130.73, 130.47, 
128.11, 126.87, 122.61, 121.47, 34.67, 31.74, 31.26, 29.68, 26.33, 22.51, 14.02.

2-(4-chlorophenyl)-1,3-dimethyl-1H-pyrrole (17BE)24: Yield 137 mg, 67% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.38 (d, J = 8.32 Hz, 2H), 7.22 (t, J = 8.4 Hz, 2H), 6.61 (s, 1H), 6.05 (s, 1H), 3.84 (s, 3H), 2.04 (s, 3H).

1-butyl-2-phenyl-1H-pyrrole (17CA)25: Yield 116 mg, 58% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.39-7.32 (m, 4H), 7.28-7.25 (m, 1H), 6.76 (br, 1H), 6.09-6.05 (m, 2H), 3.95 (t, J = 7.2 Hz, 2H), 1.57-
1.50 (m, 2H), 1.16-1.11 (m, 2H), 0.77 (t, J = 7.36 Hz, 3H).

1-benzyl-2-phenyl-1H-pyrrole (17DA)25: Yield 142 mg, 61% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 7.36-7.30 (m, 4H), 7.26 (t, J = 7.44 Hz, 3H), 7.21-7.18 (m, 1H), 6.93-6.89 (m, 3H), 6.21-6.20 (m, 
1H), 6.16-6.15 (m, 1H), 5.21 (s, 2H).



1-(2-chloro-6-fluorobenzyl)-2-phenyl-1H-pyrrole (17EA): Yield 160 mg, 56% 

1H NMR (400 MHz, MeOD): δ (ppm) = 7.46-7.37 (m, 4H), 7.34-7.30 (m, 2H), 7.22 (d, J = 8.04 Hz, 1H), 7.07 (t, J = 9.08 Hz, 1H), 6.48 (br, 
1H), 6.066-6.061(m,2H), 5.25 (s, 2H);13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 162.15, 136.13, 135.14, 135.04, 134.7, 130.83, 130.78, 
130.14, 129.96, 129.60, 128.41, 128.28, 126.84, 126.70, 125.89, 125.85, 124.44, 116.98, 116.73, 110.52, 109.73, 45.29, 45.24.  HRMS (ESI) 
m/z: [M+ H] − Calcd for C17H14ClFN 286.0799 Found 286.0797.

1-(2-chloro-6-fluorobenzyl)-2-phenyl-1H-pyrrole (17FA): Yield 148 mg, 52% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 7.38-7.27 (m, 6H), 7.19 (d, J = 6.8 Hz, 1H), 6.939-6.934 (m, 1H), 6.60 (t, J = 8.28 Hz, 1H), 6.21-
6.17 (m, 2H), 5.24 (s, 2H).

1H NMR (400 MHz, MeOD): δ (ppm) = 7.33-7.29 (m, 2H), 7.26 (d, J = 7.16 Hz, 3H), 7.09 (d, J = 10.2 Hz, 1H), 7.04 (d, J = 8.28 Hz, 1H), 6.81 
(br, 1H), 7.599(t, J = 8.2 Hz, 1H), 6.19-6.18 (m, 2H), 5.19 (s, 2H); 13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 160.61, 134.95, 134.01, 133.91, 
132.92, 129.27, 129.22, 128.80, 128.47, 127.32, 127.20, 124.80, 124.77, 122.77, 116.09, 115.85, 109.32, 108.90, 44.24, 44.20. HRMS (ESI) 
m/z: [M+ H] − Calcd for C17H14ClFN 286.0799; Found 286.0785

1-(4-chloro-2-fluorobenzyl)-2-phenyl-1H-pyrrole (17GA): Yield 163 mg, 55% 

1H NMR (400 MHz, MeOD): δ (ppm) = 7.82-7.80 (m, 1H), 7.78-7.75 (m, 2H), 7.60 (d, J = 7.84 Hz, 2H), 7.48 (t, J = 7.56 Hz, 2H), 7.39-7.33 
(m, 4H), 6.14 (br, 1H), 6.11 (br, 1H), 7.94 (br, 1H), 5.54 (s, 2H), 2.40 (s, 3H). 

1H NMR (400 MHz, CDCl3): δ (ppm) = 7.82-7.80 (m, 1H), 7.77 (d, J = 8.2 Hz, 2H), 7.64 (d, J = 7.36 Hz, 2H), 7.50 (t, J = 7.04 Hz, 2H), 7.43-
7.34 (m, 4H), 6.28 (br, 1H), 6.22 (br, 1H), 6.05 (br, 1H), 5.53 (s, 2H), 2.45 (s, 3H); 13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 135-84, 134.51, 
133.65, 132.73, 132.43,129.23, 129.16, 129.03, 128.65, 128.50, 127.01, 126.83, 124.95, 123.01, 120.81, 44.62, 19.93, HRMS (ESI) m/z: [M+ H] 
− Calcd for  C22H20N 298.1596; Found 298.1583.

2,5-diphenyl-1H-pyrrole (20AA)26: Yield 158 mg, 72% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.60-8.57 (br, 1H), 7.52 (d, J = 7.68 Hz, 4H), 7.38 (t, J = 7.64 Hz, 4H), 7.24-7.20 (m,2H), 6.57 (s, 2H).

2-phenyl-5-(o-tolyl)-1H-pyrrole (20AB)27: Yield 152 mg, 65% 



1H NMR (400 MHz, MeOD): δ (ppm) = 7.61 (d, J = 7.04 Hz,2H), 7.41 (d, J = 7.04 Hz, 1H), 7.31 (t, J = 7.6 Hz, 2H), 7.23-7.11 (m,4H), 6.53 (d, 
J = 3.48 Hz, 1H), 6.23 (d, J = 3.52 Hz, 1H), 2.42 (s, 3H).

2-phenyl-5-(m-tolyl)-1H-pyrrole (20AC)27: Yield 145 mg, 62% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.19 (br, 1H), 7.76 (d, J = 7.64 Hz, 2H), 7.60(s, 1H), 7.55 (d, J = 7.8 Hz, 1H), 7.36 (t, J = 7.64 Hz, 
2H), 7.25 (t, J = 7.6 Hz, 1H), 7.17 (t, J = 7.32 Hz, 1H), 7.00 (d, J = 7.44 Hz, 1H), 6.59-6.56 (m, 2H), 2.34 (s, 3H).

2-(3-fluorophenyl)-5-phenyl-1H-pyrrole (20AD)27: Yield 169 mg, 67% 

1H NMR (400 MHz, MeOD): δ (ppm) = 7.67-7.65 (m, 2H), 7.48-7.46 (m, 1H), 7.44-7.40 (m, 1H), 7.36-7.29 (m, 3H), 7.18-7.15 (m, 1H) 6.88-
6.83 (m, 1H), 6.57 (d, J = 3.76 Hz, 1H), 6.52 (d, J = 3.6 Hz, 1H).

2-phenyl-5-(4-(trifluoromethyl) phenyl)-1H-pyrrole (20AE)27:Yield 213 mg, 74% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.46 (br, 1H), 7.98 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 7.56 Hz, 2H), 7.71 (d, J = 8.0 Hz, 2H), 7.40 (t, 
J = 7.56 Hz, 2H), 7.22 (t,J = 7.24 Hz, 2H), 6.80 (br, 1H), 6.66 (br, 1H).

2-(2-bromophenyl)-5-phenyl-1H-pyrrole (20AF)27: Yield 188 mg, 63% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.34 (br, 1H), 7.74-7.69 (m, 3H), 7.61-7.59 (dd, J1 = 1.48 Hz, J2 = 7.72 Hz, 1H), 7.46-7.42 (m, 
1H), 7.36 (t, J = 7.56 Hz, 2H), 7.23-7.16 (m, 2H), 6.62-6.60 (m, 1H), 6.55-6.53 (m, 1H).

2-(3-bromophenyl)-5-phenyl-1H-pyrrole(20AG)27: Yield 194 mg, 65% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.32 (br, 1H), 8.04 (br, 1H), 7.78-7.76 (m, 3H), 7.40-7.29 (m,4H), 7.20 (t, J = 7.24 Hz, 1H), 6.70 
(br, 1H), 6.61 (br, 1H).

2-(naphthalen-1-yl)-5-phenyl-1H-pyrrole (20AH)28: Yield 197 mg, 73% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.56 (br, 1H), 8.31-8.30 (m, 1H), 7.97 (m, 1H), 7.89 (d, J = 7.36 Hz, 2H), 7.77 (d, J = 7.36 Hz, 
1H), 7.63-7.55 (m, 4H), 7.36 (t, J = 7.44 Hz, 2H), 7.17 (t, J = 6.6 Hz, 1H), 6.72 (br, 1H), 6.43 (br, 1H).



2-phenethyl-5-phenyl-1H-pyrrole (20AI)29: Yield 158 mg, 64% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.96 (br, 1H), 7.57 (d, J = 7.32 Hz, 2H), 7.32 (d, J = 7.64 Hz, 2H), 7.29-7.28 (m, 1H), 7.27-7.24 
(m, 3H), 7.19-7.18 (m, 1H), 7.09 (t,J = 7.36 Hz, 1H), 6.36 (t, J = 2.92 Hz, 1H), 5.84-5.82 (m, 1H),2.94-2.90 (m, 2H), 2.87-2.83 (m, 2H).

3-(5-phenyl-1H-pyrrol-2-yl) pyridine (20AJ)30: Yield 123 mg, 56% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.41 (br, 1H), 9.00 (br, 1H), 8.37-8.36 (m, 1H), 8.12 (d, J = 7.04 Hz, 1H), 7.77 (d, J = 7.28 Hz, 
2H), 7.40-7.37 (m, 3H), 7.22-7.20 (m, 1H), 6.73 (br, 1H), 6.64 (br, 1H).

2-isopropyl-5-phenyl-1H-pyrrole (20AK)26: Yield 109 mg, 59% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.78 (br, 1H), 7.58 (d, J = 8.4 Hz, 2H),  7.30 (t, J = 7.56 Hz, 2H), 7.08 (t, J = 7.32 Hz, 1H), 7.33 (t, 
J = 3.08 Hz, 1H), 5.79 (t, J = 2.68 Hz, 1H), 2.94-2.87 (m, 1H), 1.22 (d, J = 6.88 Hz, 6H).

2-(tert-butyl)-5-phenyl-1H-pyrrole (20AL)31: Yield 122 mg, 61% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.54 (br, 1H), 7.62 (d, J = 7.44 Hz, 2H), 7.31 (d, J = 7.6 Hz, 2H), 7.10 (t, J = 7.32 Hz, 1H), 6.29 (t, 
J = 3.0 Hz, 1H), 5.78 (t, J = 3.0 Hz, 1H), 1.26 (s, 9H).

2-pentyl-5-phenyl-1H-pyrrole (20AM)32: Yield 145mg, 68% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.85 (br, 1H), 7.55 (d, J = 7.36 Hz, 2H), 7.29 (t, J = 7.56 Hz, 2H), 7.07 (t, J = 7.32 Hz, 1H), 6.35 (t, 
J = 2.92 Hz, 1H), 5.79-5.78 (m, 1H), 2.56-2.49 (m, 2H), 1.59 (t, J = 7.52 Hz, 2H), 1.32-1.28 (m, 4H), 0.87 (t, J = 6.8 Hz, 3H).

3-methyl-2,5-diphenyl-1H-pyrrole (20AN)33: Yield 142 mg, 61% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.00 (br, 1H), 7.71 (d, J = 7.48 Hz, 2H), 7.55 (d, J = 7.48 Hz, 2H), 7.42 (t, J = 7.48 Hz, 2H), 7.33 
(t, J = 7.28 Hz, 2H), 7.23 (t,J = 7.44 Hz,1H), 7.14 (t, J = 6.96 Hz, 1H), 6.46 (br, 1H), 2.20 (s, 3H).

2-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrrole (20AO): Yield 195 mg, 73% 



1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.04 (br, 1H), 7.71 (d, J =  7.56 Hz, 2H), 7.58 (d, J = 8.32 Hz, 2H), 7.47 (d, J = 8.28 Hz, 2H), 7.34 
(t, J = 7.48 Hz, 2H), 7.16 (t, J = 7.12 Hz, 1H), 6.46 (br, 1H), 2.20 (s, 3H); 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 132.22, 131.78, 131.73, 
129.03, 128.89, 128.81, 128.23, 127.32, 126.33, 123.66, 118.59, 110.09, 12.56. HRMS (ESI) m/z: [M+ H] − Calcd for C17H15ClN 268.0893; 
Found 268.0883

2-(4-chlorophenyl)-5-isopropyl-3-methyl-1H-pyrrole (20BO)34: Yield 149 mg, 64% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.51 (br, 1H), 7.45-7.38 (q, J = 8.94 Hz, 4H), 5.68-5.67 (m, 1H), 2.88-2.81 (m, 1H), 2.13 (s,3H), 
1.19 (d, J = 6.88 Hz,6H).

2-ethyl-5-phenyl-1H-pyrrole (20CA)26: Yield 116 mg, 68% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.88 (br, 1H), 7.57-7.55 (m, 2H), 7.30(t, J = 7.52 Hz, 2H), 7.08 (t, J = 7.32 Hz, 1H), 6.35 (t, J = 
2.92 Hz, 1H), 5.81-5.79 (m, 1H), 2.61-2.55 (q, J = 7.56 Hz, 2H), 1.19 (t, J = 7.56 Hz, 3H).

2-(4-chlorophenyl)-5-ethyl-3-methyl-1H-pyrrole (20CO)34: Yield 156 mg, 71% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.59 (br, 1H), 7.44-7.38 (m, 4H), 5.68 (br, 1H), 2.66-2.48 (m, 2H), 2.13 (s, 3H), 1.16 (t, J = 7.48 
Hz, 3H).

4-(5-ethyl-1H-pyrrol-2-yl) benzonitrile (20CP): Yield 102 mg, 52% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.20 (br, 1H), 7.72 (s, 4H), 6.63 (t, J = 3.04 Hz, 1H), 5.91-5.89 (m, 1H), 2.63-2.57 (q, J = 7.56 Hz, 
2H), 1.23-1.18 (m, 3H); 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 138-28, 137.07, 132.93, 129.02, 128.78, 126.87, 126.51, 123.24, 119.55, 
109.38, 108.21, 107.65, 21.25, 13.70.

2-ethyl-4,5-dihydro-1H-benzo[g]indole (20CQ)35: Yield 134 mg, 68% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 10.79 (br, 1H), 7.33 (d, J = 7.32 Hz, 1H), 7.13-7.10 (m, 2H), 6.91 (t, J = 7.2 Hz, 1H), 5.66 (br,1H), 
2.77 (d, J = 7.28 Hz, 2H), 2.59-2.49 (m, 4H), 1.19 (t,J = 7.52 Hz,3H).



1H NMR (400 MHz, DMSO-d6): δ (ppm) = 7.28 (d, J = 7.16 Hz, 1H), 7.09 (t, J = 7.24 Hz, 2H), 6.90 (t, J = 5.88 Hz, 1H), 5.64 (br, 1H), 2.75 (t, 
J = 7.32 Hz, 2H), 2.56-2.50 (m, 3H), 1.17-1.13 (m, 3H).

2-phenyl-1H-pyrrole (20DA)36: Yield 106 mg, 74% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.24 (br, 1H), 7.60 (d, J = 7.6 Hz, 2H), 7.33 (t, J = 7.52 Hz, 2H), 7.13 (t, J = 7.32 Hz, 1H), 6.83 
(br, 1H), 6.49 (br, 1H), 6.106-6.10 (m, 1H). 

2-(3-fluorophenyl)-1H-pyrrole(20DD)36: Yield 110 mg, 68% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 11.35 (br, 1H), 7.46-7.42 (m, 2H), 7.38-7.33 (m, 1H), 6.96-6.91 (m, 1H), 6.88-6.87 (m, 1H), 6.60-
6.58 (m, 1H), 6.13-6.11 (m, 1H). 

2-(3-methoxyphenyl)-1H-pyrrole(20DR)37: Yield 121 mg, 70% 

1H NMR (400 MHz, MeOD): δ (ppm) = 11.25 (br, 1H), 7.25-7.19 (m, 3H), 6.83 (br, 1H), 6.71 (d, J = 7.6 Hz, 1H), 7.50 (br, 1H), 6.09 (br, 1H), 
3.78 (s, 3H).

3-methyl-2-phenyl-1H-pyrrole (20DN)23: Yield 109 mg, 69% 

1H NMR (400 MHz, MeOD): δ (ppm) = 10.87 (br, 1H), 7.45 (d, J = 7.64 Hz, 2H), 7.38 (t, J = 7.48 Hz, 2H), 7.17 (t, J = 7.24 Hz, 1H), 6.72-6.70 
(m, 1H), 5.96-5.95 (m, 1H), 2.19 (s, 3H).

2-(4-chlorophenyl)-3-methyl-1H-pyrrole (20DO)24: Yield 136 mg, 71% 

1H NMR (400 MHz, MeOD): δ (ppm) = 10.96 (br, 1H), 7.47-7.41 (m, 4H), 6.74 (br, 1H), 5.96 (br, 1H), 2.18 (s, 3H).

2,6-diphenylpyridine (23AA)38: Yield 187 mg, 81% 

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.15 (br, 3H), 7.82-7.79 (m, 1H), 7.71-7.68 (m,2H), 7.50-7.49 (m,3H), 7.43-7.41 (m,2H), 3.18-3.15 (m, 
2H), 3.04-3.00 (m, 2H), 1.88 (br, 2H), 1.80 (br, 2H), 1.42 (br, 4H);

2-phenyl-6-(m-tolyl) pyridine (23AB)38: Yield 186 mg, 76% 



1H NMR (400 MHz, MeOD): δ (ppm) = 8.13-8.11 (m, 2H), 7.95 (br, 1H), 7.89 (d, J = 7.72 Hz, 2H), 7.79-7.76 (dd, J1 = 2.52 Hz,J2 = 10.28 
Hz,2H), 7.49 (t, J = 7.08 Hz, 2H), 7.43 (d, J = 7.24 Hz, 1H), 7.37 (t,J = 7.64 Hz, 1H), 7.25 (d, J = 7.44 Hz, 1H), 2.44 (s, 3H).

2-(2-fluorophenyl)-6-phenylpyridine (23AC)39: Yield 181 mg, 72% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.10-8.06 (m, 3H), 7.92 (t, J= 7.76 Hz, 1H), 7.83 (d, J = 7.32 Hz, 1H), 7.75-7.73 (m, 1H), 7.50-7.40 (m, 
4H), 7.34-7.30 (m, 1H), 7.25-7.20(m, 1H).

1H NMR (400 MHz, DMSO): δ (ppm) = 8.18 (d, J = 7.2 Hz, 2H), 8.10 (t, J = 6.6 Hz, 1H), 8.02-7.99 (m, 2H), 7.77-7.76 (m, 1H), 7.54-7.45 (m, 
4H), 7.40-7034 (m, 2H).

2-(2-methoxyphenyl)-6-phenylpyridine (23AD)38: Yield 191 mg, 73% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.14 (d, J = 7.24 Hz, 2H), 7.92-7.89 (m, 3H), 7.83-7.80 (dd, J1 = 2.22 Hz, J2 = 6.24 Hz, 1H), 7.51 (t, J = 
7.6 Hz, 2H), 7.46-7.41 (m,2H), 7.18 (t, J = 8.2 Hz, 1H), 7.10 (d,J = 7.44 Hz, 1H), 3.86 (s, 3H).

2-(4-(1H-imidazol-1-yl) phenyl)-6-phenylpyridine (23AE): Yield 244 mg, 82% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.36 (d, J = 8.68 Hz, 2H), 8.25 ( br, 1H), 7.8.18 (d, J = 7.2 Hz, 2H), 7.96 (t, J = 7.76 Hz, 1H), 7.89-7.85 
(m,2H), 7.73 (d, J = 8.6 Hz, 2H), 7.68 (br, 1H), 7.52 (t,J = 7.04 Hz, 2H), 7.47-7.45 (m, 1H), 7.20 (s, 1H);13C{1H} NMR (100 MHz, CDCl3): δ 
(ppm) = 157.02, 155.21, 139.15, 138.72, 137.65, 137.53, 135.43, 130.15, 129.13, 128.71, 128.44, 126.91, 121.39, 119.04, 118.42, 118.15. 
HRMS (ESI) m/z: [M+ H] − Calcd for C20H16N3 298.1344; Found 298.1337

3-methyl-2,6-diphenylpyridine (23AF)40: Yield 179 mg, 73% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.10 (d,J = 7.28 Hz,2H), 7.87 (d, J = 8.00 Hz, 1H), 7.81 (d, J = 8.00 Hz, 1H), 7.64 (d, J = 7.08 Hz, 2H), 
7.53-7.39 (m,6H), 2.36 (s, 3H).

3-ethyl-2,6-diphenylpyridine (23AG)41: Yield 184 mg, 71% 

1H NMR (400 MHz, MeOD): δ (ppm) = 7.95 (d, J = 7.04 Hz, 2H), 7.82 (d, J = 7.96 Hz, 1H), 7.75 (d, J = 8.08 Hz, 1H), 7.52-7.36 (m,8H), 2.71-
2.66 (m, 2H), 1.14 (t,J = 7.6 Hz,3H).



2-(4-chlorophenyl)-3-methyl-6-phenylpyridine (23AH)38: Yield 232 mg, 83% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.00 (d, J = 7.08 Hz, 2H), 7.80 (d, J = 8.04 Hz, 1H), 7.75 (d, J = 8.00 Hz, 1H), 7.61 (t, J = 8.48 Hz, 2H), 
7.51 (d, J = 8.52 Hz, 2H), 7.49 (t,J = 7.6 Hz, 2H), 7.42-7.40 (m, 1H), 2.38 (s, 3H).

2-phenyl-5,6-dihydrobenzo[h]quinoline (23AI)42: Yield 175 mg, 68% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.43-8.41(m, 1H), 8.16-8.13 (m, 2H), 7.70 (q, J = 7.05 Hz, 2H), 7.50 (t, J = 7.16 Hz, 2H), 7.42 (d, J = 
7.24 Hz, 1H), 7.40-7.38 (m, 1H), 7.36-7.25 (m, 2H), 2.99 (s, 4H).

2-phenyl-5,6-dihydro-1,10-phenanthroline (23AJ)43: Yield 191 mg, 74% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.59-8.58 (m, 1H), 8.22 (d, J = 7.36 Hz, 2H), 7.83 (d, J = 7.96 Hz,1H), 7.78 (d, J = 7.96 Hz, 2H), 7.48 
(t, J = 7.16 Hz, 2H), 7.43-7.37 (m, 2H), 3.05 (s, 4H).

2-phenyl-5,6-dihydro-1,10-phenanthroline(23AK)44: Yield 136 mg, 65% 

1H NMR (400 MHz, MeOD): δ (ppm) = 7.48 (d,J = 9.16 Hz,2H), 7.52 (q, J = 8.09 Hz, 2H), 7.46-7.38 (m,3H), 2.94 (t, J = 6.12 Hz, 2H), 2.82 (t, 
J = 6.28 Hz, 2H), 1.96-1.91 (m, 2H), 1.87-1.83 (m, 2H).

2-(o-tolyl) pyridine(23BL)45: Yield 122 mg, 72% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.58-8.57 (m, 1H), 7.93-7.89 (m, 1H), 7.48 (d, J = 7.84 Hz, 1H), 7.41-7.38 (m,1H), 7.32-7.27 (m, 4H), 
2.26 (s, 3H).

2-(3-methoxyphenyl) pyridine (23BM)46: Yield 130 mg, 70% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.59-8.58 (m, 1H), 7.88 (t, J = 7.4 Hz, 1H), 7.83 (d, J = 7.8 Hz, 1H), 7.49-7.46 (m,2H), 7.40-7.34 (m, 
2H), 7.00 (d,J = 7.04 Hz,1H), 3.86 (s, 3H).

2-(4-bromophenyl) pyridine (23BN)47: Yield 158 mg, 68% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.60 (br, 1H), 7.88-7.86 (m, 4H), 7.64 (d, J = 8.00 Hz, 2H), 7.37 (br, 1H).



2-(4-(trifluoromethyl) phenyl) pyridine(23BO)45: Yield 167 mg, 75% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.66-8.65 (m, 1H), 8.15 (d, J = 8.16 Hz, 2H), 7.94-7.93 (m, 2H), 7.78 (d, J = 8.24 Hz, 2H), 7.43-7.40 
(m, 1H).

2-(naphthalen-1-yl) pyridine (23BP)48: Yield 146 mg, 71% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.68-8.67 (m, 1H), 8.02-8.00 (dd, J1 = 1.76 Hz,J2= 9.48 Hz, 1H), 7.98-7.94 (m, 2H), 7.85 (d, J = 8.36 
Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.59 (d, J = 7.04 Hz, 1H), 7.56-7.51 (m, 1H), 7.50-7.46 (m, 3H).

3-butyl-2-phenylpyridine (23BQ): Yield 163 mg, 77% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.38-8.37 (m, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.49-7.25 (m, 6H), 2.62 (t, J = 7.8 Hz, 2H), 1.48-1.41 (m, 
2H), 1.33-1.11 (m, 2H), 0.86-0.71 (m, 3H); 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 158.81, 146.69, 140.69, 137.24, 135.63, 128.79, 
128.18, 128.07, 127.72, 122.13, 33.04, 31.98, 22.35, 13.73. HRMS (ESI) m/z: [M+ H] − Calcd for C15H18N 212.1439; Found 212.1441

3-pentyl-2-phenylpyridine (23BR): Yield 167 mg, 74% 

1H NMR (400 MHz, MeOD): δ (ppm) = 8.38-8.37 (m, 1H), 7.78 (d, J = 7.48 Hz, 1H), 7.49-7.33 (m, 6H), 2.62 (t, J = 7.72 Hz, 2H), 1.49-1.44 
(m, 2H), 1.28-1.17 (m, 4H), 0.79 (t, J = 5.88 Hz, 3H); 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 158.79, 146.67, 140.67, 137.24, 135.67, 
128.77, 128.06, 127.72, 122.13, 32.25, 31.44, 30.52, 29.65, 22.24, 13.85. HRMS (ESI) m/z: [M+ H] − Calcd for C16H20N 226.1596; Found 
226.1595.

4. Characterization data of Natural product:

2-pentyl-1,2,3,4-tetrahydroquinoline (7A28-H)1: Yield 152 mg, 75% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 6.82-6.79 (m, 2H), 6.46 (d, J = 7.92 Hz, 1H), 6.37 (t, J = 7.28 Hz, 1H), 5.44 (br, 1H), 3.13 (br, 1H), 
2.72-2.56 (m, 2H), 1.89-1.84 (m, 1H), 1.47-1.31 (m, 5H), 1.28-1.17 (m, 4H), 0.89-0.79 (m,3H).

1H NMR (400 MHz, DMSO-d6, D2O exchange): δ (ppm) = 6.81-6.78 (m, 2H), 6.44 (d, J = 8.28 Hz, 1H), 6.38 (t, J = 7.16 Hz, 1H), 3.15-3.05 
(m, 1H), 2.64-2.58 (m, 2H), 1.85-1.81 (m, 1H), 1.44-1.38 (m, 5H), 1.29-1.19 (m, 4H), 0.85-0.82 (m, 3H).



1-methyl-2-pentyl-1,2,3,4-tetrahydroquinoline (7A28-Me)1: Yield 199 mg, 92%

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 6.96 (t, J = 7.68 Hz, 1H), 6.87 (d, J = 7.2 Hz, 1H), 6.49-6.47 (m, 2H), 3.23-3.22 (m, 1H), 2.89 (br, 
3H), 2.80-2.72 (m, 1H), 2.62-2.58 (m, 1H), 1.91-1.79 (m, 2H), 1.58-1.55 (m, 1H), 1.38-1.31(m, 7H), 0.90-.85 (m, 3H).

Chiral HPLC data: Column:I CELLULOSE J, Co Solvent 0.5% IPamine_MeOH; Proc. Chnl. Descr.: PDA Spectrum PDA 254.0 nm, 
temperature 25°C, Run time 10 min, Rt for peak1 = 2.741 min (area% 49.65) and for peak2 = 2.898 min (area% 50.35).

2-(3,4-dimethoxyphenethyl)-1,2,3,4-tetrahydroquinoline (7A20-H)1: Yield 237 mg,80% 

1H NMR (400 MHz, DMSO-d6): δ (ppm) = 6.85-6.80 (m, 4H), 6.75-6.72 (dd, J1= 1.84 Hz,J2 = 8.08 Hz, 1H), 6.49 (t, J = 7.76 Hz, 1H), 6.39(t,J 
= 7.32 Hz,  1H), 5.55 (br, 1H), 3.73 (s, 3H), 3.69 (s, 3H), 3.16-3.15 (m, 1H), 2.68-2.61 (m, 4H), 1.89-1.88 (m, 1H), 1.75-1.67 (m, 2H), 1.50-
1.23( m, 1H).

1H NMR (400 MHz, DMSO-d6, D2O exchange): δ (ppm) 6.84-6.80 (m, 4H), 6.74-6.71 (m, 1H), 6.48 (t, J = 7.56 Hz, 1H), 6.41-6.37 (m, 1H),  
3.71 (s, 3H), 3.68 (s, 3H), 3.14-3.11 (m, 1H), 2.66-2.58 (m, 4H), 1.90-1.86 (m, 1H), 1.73-1.63 (m, 2H), 1.50-1.48( m, 1H).

2-(3,4-dimethoxyphenethyl)-1-methyl-1,2,3,4-tetrahydroquinoline (7A20-Me)121: Yield 289 mg,93% 

1H NMR (400 MHz, MeOD): δ (ppm) = 6.97 (t, J = 7.48 Hz, 1H), 6.89 (d, J = 7.36 Hz, 1H), 6.84 (d, J = 8.16 Hz, 1H), 6.80-6.79 (m, 1H), 6.74-
6.72 (m, 1H), 6.51-6.48 (, 2H),  3.79-3.78(m, 6H), 3.29-3.23 (m, 1H), 2.87 (s, 3H), 2.83-2.79 (m, 1H), 2.78-2.60 (m, 2H), 2.55-2.50 (m, 1H), 
2.01-1.98 (m, 1H), 1.97-1.84( m, 2H), 1.70-1.66 (m, 1H).

Chiral HPLC data: Column: CHIRALCEL OD-H (250X4.6) mm,5μ, M.P.- Hexane/EtOH/IPAmine: 80/20/0.1; PDA Multi 1 254nm,4nm, Flow 
Rate - 1.0 ml/min, temperature 25°C, Run time 14 min, Rt for peak1 = 6.082 min (area% 50.112) and for peak2 = 6.824 min (area% 49.888).

5. Characterization data of Control experiment:

2-amino-4-bromobenzaldehyde (10C): 1H NMR (400 MHz, CDCl3): δ (ppm) = 9.80 (s, 1H), 7.31(d, J = 8.24 Hz, 1H), 6.87-6.83 (m, 2H), 6.16 
(br, 2H).



1-phenylpent-4-en-1-one (10G): 1H NMR (400 MHz, DMSO-d6): δ (ppm) = 7.97 (d,J = 7.16 Hz, 2H), 7.65-7.61 (m, 1H), 7.52 (t, J = 7.8 Hz, 
2H), 5.92-5.82 (m, 1H), 5.09-5.04 (m, 1H), 4.98-4.95 (m, 1H), 3.13 (t,J = 7.24 Hz, 2H), 2.39-2.34 (m, 2H).

1-phenylpentan-1-one (10H): 1H NMR (400 MHz, DMSO-d6): δ (ppm) = 7.96 (d, J = 7.56 Hz, 2H), 7.62 (t, J = 7.36 Hz, 1H), 7.51 (t, J = 7.64 
Hz, 2H), 3.01 (t, J = 7.24Hz, 2H), 1.62-1.55 (m, 2H), 1.38-1.29 (m, 2H), 0.900 (t,J = 7.32 Hz,3H); GCMS calculated m/z = 162.10, observed 
m/z = 162.2

#. Characterization data of ligands (3a-3c):

All the reaction was carried out according to the general procedure (1.A.)

N-(naphthalen-1-yl) picolinamide(3a)

1H NMR (400 MHz, CDCl3): δ (ppm) = 10.75 (s, 1H), 8.71 (d, J = 4.6 Hz, 1H), 8.40-8.35 (m, 2H), 8.1 (d, J = 8.1 Hz, 1H), 7.95 (t, J = 6.2 Hz, 
1H), 7.89 (d, J = 7.9 Hz, 1H), 7.70 (d, J = 8.2 Hz, 1H), 7.60-7.52 (m, 4H);  13C{1H} NMR (100 MHz, CDCl3):δ (ppm) =162.1, 149.9, 148, 
137.6, 134, 132.3, 128.7, 126.4, 126.2, 126.1, 125.9, 124.9, 122.3, 120.3, 118.4.

N-(naphthalen-2-yl) picolinamide (3b)

1H NMR (400 MHz, CDCl3): δ (ppm) = 10.2 (s, 1H), 8.64 (d, J = 7.5 Hz, 1H), 8.5 (s, 1H), 8.33 (d, J = 7.7 Hz, 1H), 7.94 (t, J = 6.4 Hz, 1H), 7.86 
(d, J = 5.2 Hz, 2H), 7.80 (d, J = 7.7 Hz, 1H), 7.71 (d, J = 6.9 Hz, 1H), 7.51-7.45 (m, 2H), 7.43-7.39 (m, 1H);  13C{1H} NMR (100 MHz, 
CDCl3):δ (ppm) =162, 149.7, 147.9, 137.6, 135.1, 133.9, 130.6, 128.7, 127.6, 127.5, 126.44, 126.41, 124.9, 122.3, 119.7, 116.3.

N-(2,5-dimethylphenyl)picolinamide (3c)

1H NMR (400 MHz, CDCl3): δ (ppm) = 10.03 (s, 1H), 8.61 (d, J = 4.4 Hz, 1H), 8.29 (d, J = 7.7 Hz, 1H), 8.11 (s, 1H), 7.9 (t, J = 7.7 Hz, 1H), 
7.48-7.45 (m, 1H), 7.09 (d, J = 7.6 Hz, 1H), 6.89 (d, J = 7.4 Hz, 1H), 2.36 (s, 6H);  13C{1H} NMR (100 MHz, CDCl3):δ (ppm) = 161.6, 150, 
147.9, 137.4, 136.4, 135.5, 130, 126.2, 125.1, 124.7, 122.1, 121.7, 21.1, 17.1.

 Characterization data of Ir(III) complexes (4a-Ir-4c-Ir):



All the reaction was carried out according to the general procedure (1.B.)

[N-(naphthalen-1-yl) picolinamide] Cp*Ir(III) chloride (4a-Ir)

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.61 (d, J = 5.2 Hz, 1H), 8.21 (d, J = 7.5 Hz, 1H), 7.96-7.92 (m, 2H), 7.85-7.84 (m, 2H), 7.65 (d, J = 7.8 
Hz, 1H), 7.52-7.40 (m, 4H), 1.29 (s, 15H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 168.8, 155.1, 149.6, 146, 138.5, 133.6, 130.2, 128.2, 
127.5, 127.4, 127.2, 126.6, 126.4, 126.1, 125.8, 125.2, 125.1, 125, 124.1, 122.4, 87.8, 86.7, 86.4, 84.6, 8.7, 8.6, 8.5, 8.

[N-(naphthalen-2-yl) picolinamide] Cp*Ir(III) chloride (4b-Ir)

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.62 (d, J = 5.2 Hz, 1H), 8.21 (d, J = 7.8 Hz, 1H), 813 (s, 1H), 7.96 (t, J = 7.1 Hz, 1H), 7.90-7.87 (m, 
1H), 7.84-7.78 (m, 3H), 7.52 (t, J = 6.9 Hz, 1H), 7.44-7.37 (m, 2H), 1.40 (s, 15H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 168.7, 155.7, 
149.7, 145.9, 138.7, 133.8, 131.1, 127.7, 127.5, 127.1, 126.4, 125.6, 124.6, 123.9, 86.7, 8.5.

[N-(2, 5-dimethylphenyl)picolinamide] Cp*Ir(III) chloride (4c-Ir)

1H NMR (400 MHz, CDCl3): δ (ppm) = 8.57 (d, J = 5.2 Hz, 1H), 8.17 (d, J = 7.7 Hz, 1H), 8.90 (t, J = 6.9 Hz, 1H), 7.49 (s, 1H), 7.46 (t, J = 6.7 
Hz, 1H), 7.05 (d, J = 7.5 Hz, 1H), 6.84 (d, J = 8.1 Hz, 1H), 2.25-2.21(m, 6H), 1.41 (s, 15H);  13C{1H} NMR (100 MHz, CDCl3): δ (ppm) = 
167.5, 155.4, 149.1, 146.6, 138.3, 135.3, 131.4, 129, 127, 126.6, 126.5, 125.5, 86.7, 29.5, 29.2, 20.8, 18.5, 8.45, 8.15.

6. Copies of 1H NMR of 1H NMR, 13C NMR Spectra
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7. Crystallographic data and refinement details of 4a-Ir.

Crystal Structure Determination: The single-crystal data for 4a-Ir were collected on a Bruker-

APEX-II CCD X-ray diffractometer. 

X-ray determined molecular structure of 4a-Ir (CCDC  2165585).
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