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. General Remarks

All chemicals were obtained from commercial sources and were used as received unless otherwise
noted. Diphenylacetylenes,' [Cp*CoCl,],> were prepared by following literature reports. Reactions
for synthesis of quinolines were carried out under air. NMR Spectra were recorded on a 400 MHz
NMR spectrometer in the solvent indicated. The chemical shift is given in dimensionless J values
and is frequency referenced relative to TMS in 'H and *C NMR spectroscopy. HRMS data were
obtained on a Thermo Scientific LTQ Orbitrap Discovery spectrometer (Bremen, Germany).
Column chromatography was performed on silica gel (300-400 mesh) using ethyl acetate

(EA)/petroleum ether (PE) and ethyl acetate (EA)/triethylamine.

1. General procedures for the synthesis of compound 3
Amides (0.2 mmol), alkynes (0.24 mmol), [Cp*CoCl,], (6 mol %), AgNTf, (0.2 mmol), and DCE
(4.0 mL) were charged into the pressure tube. The reaction mixture was stirred under air at 130 °C
for 16 h. After the solvent was removed under reduced pressure, the residue was purified by silica
gel chromatography using PE/EA and EA/triethylamine to afford the product 3.
N._Me
N
Ph
2-Methyl-3,4-diphenylquinoline (3aa)
3aa was obtained according to the general procedure in 93% yield (54.8 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) ¢ 8.12 (d, J = 8.4 Hz, 1H), 7.68 (t,J = 7.6 Hz, 1H), 7.50 (d, /= 8.3 Hz,
1H), 7.38 (t, J = 7.6 Hz, 1H), 7.28-7.14 (m, 6H), 7.10-7.05 (m, 4H), 2.54 (s, 3H). °C NMR (100
MHz, CDCl3) 6 157.9, 147.1, 146.6, 138.7, 136.8, 134.1, 130.1, 130.1, 129.1, 128.6, 127.9, 127.7,
127.2, 126.8, 126.6, 126.3, 125.9, 25.5. HRMS: [M + H]" calculated for Co,H;gN": 296.1434,
found: 296.1435.
N._Me
N
MemPh
Ph
2,6-Dimethyl-3,4-diphenylquinoline (3ba)

3ba was obtained according to the general procedure in 62% yield (38.6 mg). yelow solid; 'H
NMR (400 MHz, CDCls) ¢ 8.01 (d, J = 8.5 Hz, 1H), 7.52 (dd, J = 8.6, 1.6 Hz, 1H), 7.27-7.12 (m,
7H), 7.11-7.01 (m, 4H), 2.52 (s, 3H), 2.40 (s, 3H). °C NMR (100 MHz, CDCl;) 6 156.7, 145.9,
145.7, 138.8, 137.0, 135.6, 134.0, 131.3, 130.1, 130.0, 128.4, 127.8, 127.6, 127.1, 126.7, 126.2,

125.3,25.3,21.7. HRMS: [M + H]" calculated for C»3H,oN": 310.1590, found: 310.1594.
N Me
AN
& Ph
Ph
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6-(Tert-butyl)-2-methyl-3,4-diphenylquinoline (3ca)

3ca was obtained according to the general procedure in 94% yield (66.1 mg). "H NMR (400 MHz,
CDCly) 6 8.06 (d, J = 8.9 Hz, 1H), 7.79 (dd, J = 8.9, 2.1 Hz, 1H), 7.43 (d, J = 1.7 Hz, 1H),
7.27-7.13 (m, 6H), 7.12-7.07 (m, 2H), 7.07-7.02 (m, 2H), 2.52 (s, 3H), 1.27 (s, 9H). °C NMR
(100 MHz, CDCl3) ¢ 157.1, 148.6, 146.6, 145.6, 139.0, 136.9, 134.0, 130.2, 130.1, 128.2, 128.0,
127.9, 127.6, 127.2, 126.7, 125.8, 121.6, 34.9, 31.1, 25.4. HRMS: [M + H]" calculated for
C,3H,7F3NO™: 352.2060, found: 352.2061.

N Me
N
Fscomph

Ph
2-Methyl-3,4-diphenyl-6-(trifluoromethoxy)quinoline (3da)

3da was obtained according to the general procedure in 63% yield (47.5 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) ¢ 8.14 (d, J = 9.0 Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.32-7.22 (m, 7H),
7.13-7.00 (m, 4H), 2.54 (s, 3H). °C NMR (100 MHz, CDCl3) d 158.7, 146.6, 146.56, 146.5, 145.4,
138.2, 136.0, 135.0, 130.8, 130.0, 129.9, 128.0, 127.9, 127.6, 127.1, 126.7, 123.0, 117.5, 25.5. '°F
NMR (376 MHz, CDCls) § - 57.79. HRMS: [M + H] calculated for C3H,7F;NO": 380.1257,
found: 380.1257.

N._Me

N

ClmPh

Ph
6-Chloro-2-methyl-3,4-diphenylquinoline (3ea)

3ea was obtained according to the general procedure in 88% yield (58.0 mg). brown solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.04 (d, J = 8.9 Hz, 1H), 7.61 (dd, J = 8.9, 2.2 Hz, 1H), 7.46 (d, J =
2.2 Hz, 1H), 7.29-7.14 (m, 6H), 7.10-7.01 (m, 4H), 2.53 (s, 3H). *C NMR (100 MHz, CDCl;) ¢
158.3, 145.9, 145.5, 138.3, 136.1, 134.9, 131.7, 130.4, 130.02, 130.0, 129.9, 128.0, 127.9, 127.6,
127.1, 127.0, 125.4, 25.5. HRMS: [M + H]" calculated for CyH;;CIN": 330.1044, found:
330.1045.

6-Bromo-2-methyl-3,4-diphenylquinoline (3fa), 79% yield

3fa was obtained according to the general procedure in 79% yield (59.1 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) 6 7.97 (d, J = 8.9 Hz, 1H), 7.74 (dd, J = 8.9, 2.1 Hz, 1H), 7.63 (d, J =
2.1 Hz, 1H), 7.29-7.14 (m, 6H), 7.10-7.01 (m, 4H), 2.52 (s, 3H). *C NMR (100 MHz, CDCl;) ¢
158.5, 145.8, 145.7, 138.2, 136.0, 134.9, 132.6, 130.5, 130.0, 129.9, 128.7, 128.0, 127.9, 127.6,
127.6, 127.0, 119.9, 25.5. HRMS: [M + HJ" calculated for C,H;;BrN": 374.0539, found:
374.0539.
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6-lodo-2-methyl-3,4-diphenylquinoline (3ga)

3ga was obtained according to the general procedure in 88% yield (74.5 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) 6 7.92-7.90 (m, 1H), 7.88-7.79 (m, 2H), 7.31-7.13 (m, 6H), 7.11-6.98 (m,
4H), 2.51 (s, 3H) *C NMR (100 MHz, CDCl3) & 158.7, 146.1, 145.52, 138.2, 137.9, 136.0, 135.3,
134.8, 130.5, 130.1, 129.9, 128.2, 128.0, 127.9, 127.6, 127.0, 91.6, 25.6. HRMS: [M + H]"
calculated for Cp,H;,IN": 422.0400, found: 422.0400.

N._Me
N
Ph
2-Methyl-3,4-diphenyl-6-(trifluoromethyl)quinoline (3ha)

3ha was obtained according to the general procedure in 72% yield (51.8 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.22 (d, J = 8.7 Hz, 1H), 7.86 (dd, J = 8.8, 1.6 Hz, 1H), 7.82 (s, 1H),
7.31-7.17 (m, 6H), 7.11-7.03 (m, 4H), 2.57 (s, 3H). >C NMR (100 MHz, CDCls) J 160.5, 148.0,
147.4, 138.0, 135.7, 135.3, 128.0, 129.9, 129.8, 128.0, 127.9, 127.7, 127.6 (q, Jcr = 32.5 Hz),
127.1, 125.5, 124.8 (q, Jcr = 2.9 Hz), 124.1 (q, Jcr = 273.6 Hz), 124.5 (q, Jcr = 4.5 Hz), 25.6.
HRMS: [M + H]+ calculated for Cp;H;,F3N": 364.1308, found: 364.1309.

N._Me
N
Ph
2-Methyl-6-nitro-3,4-diphenylquinoline (3ia)

3ia was obtained according to the general procedure in 34% yield (23.0 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.49-8.42 (m, 2H), 8.21 (d, J = 9.0 Hz, 1H), 7.33-7.21 (m, 6H),
7.11-7.04 (m, 4H), 2.59 (s, 3H). *C NMR (100 MHz, CDCl;) 6 162.4, 149.2, 148.4, 145.2, 137.6,
136.0, 135.2, 130.5, 130.0, 129.7, 128.2, 128.19, 128.1, 127.4, 125.6, 123.8, 122.7, 25.9. HRMS:
[M + H]" calculated for C»,H;7N,0,": 341.1285, found: 341.1285.

N\ Me
O Z ph

O Ph

Ethyl 2-methyl-3,4-diphenylquinoline-6-carboxylate (3ja)
3ja was obtained according to the general procedure in 90% yield (66.3 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.30-8.27 (m, 2H), 8.13 (d, J = 8.5 Hz, 1H), 7.25-7.18 (m, 6H),
7.10-7.05 (m, 4H), 4.34 (q, J = 6.5 Hz, 2H), 2.56 (s, 3H), 1.34 (t, J = 6.5 Hz, 3H). °C NMR (100
MHz, CDCl;) 6 166.5, 160.5, 149.1, 147.9, 138.3, 136.1, 135.0, 130.2, 130.1, 130.0, 129.1, 128.8,
128.1, 128.0, 127.9, 127.7, 127.1, 1258, 61.3, 25.9, 14.4. HRMS: [M + H]" calculated for
C,sH»NO, ™ 368.1645, found: 368.1647.
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2,7-Dimethyl-3,4-diphenylquinoline (3ka)
3ka was obtained according to the general procedure in 75% yield (46.5 mg). yelow solid; 'H
NMR (400 MHz, CDCls) 6 7.90 (s, 1H), 7.38 (d, J = 8.5 Hz, 1H), 7.28-7.12 (m, 7H), 7.10-7.02 (m,
4H), 2.55 (s, 3H), 2.52 (s, 3H). >C NMR (100 MHz, CDCls) 6 157.7, 147.3, 146.4, 139.4, 138.8,
137.0, 133.3, 130.2, 130.1, 128.1, 127.9, 127.8, 127.7, 127.2, 126.8, 126.3, 124.3, 25.5, 21.7.
HRMS: [M + H]" calculated for Co3H5N": 310.1590, found: 310.1589.
MeO N._Me
N
Ph
7-Methoxy-2-methyl-3,4-diphenylquinoline (3la)
3la was obtained according to the general procedure in 58% yield (37.7 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) 6 7.47 (d, J = 2.5 Hz, 1H), 7.38 (d, J=9.2 Hz, 1H), 7.24-7.12 (m, 6H),
7.08-7.02 (m, 5H), 3.97 (s, 3H), 2.52 (s, 3H). °C NMR (100 MHz, CDCls) 6 160.5, 158.0, 148.7,
146.6, 138.7, 136.9, 132.0, 130.2, 130.0, 127.8, 127.7, 127.6, 127.1, 126.7, 121.2, 118.7, 106.7,
55.5,25.2. HRMS: [M + H]" calculated for C»3H,0NO": 326.1539, found: 326.1540.
Cl N._Me
N
Ph
7-Chloro-2-methyl-3,4-diphenylquinoline (3ma)
3ma was obtained according to the general procedure in 66% yield (43.4 mg). pink solid; 'H
NMR (400 MHz, CDCls) ¢ 8.11 (d, J = 1.9 Hz, 1H), 7.43 (d, J = 8.9 Hz, 1H), 7.31 (dd, J = 8.9,
1.8 Hz, 1H), 7.28-7.14 (m, 6H), 7.07-7.05 (m, 4H), 2.53 (s, 3H). *C NMR (100 MHz, CDCl;) ¢
159.2, 147.5, 146.6, 138.3, 136.3, 135.0, 134.3, 130.0, 129.9, 128.1, 128.0, 127.8, 127.6, 127.5,
127.0, 126.8, 124.8, 25.5. HRMS: [M + H]" calculated for CyH;,CIN": 330.1044, found:
330.1045.

7-Bromo-2-methyl-3,4-diphenylquinoline (3na)

3na was obtained according to the general procedure in 60% yield (44.6 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.30 (d, J = 1.8 Hz, 1H), 7.45 (dd, J = 8.9, 1.5 Hz, 1H), 7.36-7.34 (m,
1H), 7.27-7.15 (m, 6H), 7.07-7.03 (m, 4H), 2.53 (s, 3H). °C NMR (100 MHz, CDCl3) ¢ 159.2,
147.7, 146.7, 138.3, 136.3, 134.4, 131.0, 130.0, 129.9, 129.3, 128.1, 128.0, 127.9, 127.5, 127.0,
125.1, 123.3, 25.5. HRMS: [M + H]" calculated for Co,H;7BrN": 374.0539, found: 374.0541.
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FsC N\ Me
Ph

2-Methyl-3,4-diphenyl-7-(trifluoromethyl)quinoline (30a)
30a was obtained according to the general procedure in 62% yield (45.4 mg). yelow solid; 'H
NMR (400 MHz, CDCls) ¢ 8.43 (s, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.55 (dd, J = 8.8, 1.7 Hz, 1H),
7.30-7.16 (m, 3H), 7.09-7.05 (m, 2H), 2.57 (s, 1H). >C NMR (100 MHz, CDCl;) d 159.7, 146.5,
146.1, 138.0, 136.1, 135.9, 130.8 (q, Jcr = 32.7 Hz), 130.0, 129.8, 128.1, 128.01, 128.0 127.9,
127.6, 127.2, 126.5 (q, Jcr = 4.4 Hz), 124.0 (q, Jcr = 273.4 Hz), 121.4 (q, Jcr = 3.0 Hz), 25.6.
HRMS: [M + H]+calcu1ated for Co3H7F3N": 364.1308, found: 364.1309.

N._Me

N

/Ph

F  Ph
5-Fluoro-2-methyl-3,4-diphenylquinoline (3pa), major : minor =1.2 : 1

3pa was obtained according to the general procedure in 81% yield (50.5 mg). yellow solid;
selected major signals,: '"H NMR (400 MHz, CDCl;) 6 7.94 (d, J = 8.5 Hz, 1H), 7.74 (dd, J=10.1, 2.6
Hz, 1H), 7.60 (td, J = 8.1, 5.4 Hz, 1H), 7.48 (dd, J=9.2, 6.2 Hz, 1H), 7.28-7.12 (m, 13H), 7.11-6.97 (m,
9H), 2.53 (s, 2H), 2.50 (s, 3H). Selected major signals *C NMR (100 MHz, CDCl3) J 163.0 (d, Jo=
250.6 Hz), 159.9, 159.3, 157.3, 148.5, 148.1 (d, Jc.r= 12.8 Hz), 138.4, 136.6, 133.5 (d, Jc.r= 2.6 Hz),
130.1, 128.9, 128.87, 127.9, 127.1, 125.1 (d, Jcr= 4.2 Hz), 116.1 (d, Jcr= 24.9 Hz), 112.3 (d, Jcr=
20.2 Hz), 25.5. HRMS: [M + H]" calculated for C,,H;,FN": 314.1340, found: 314.1338.

N\ Et

Ph
2-Ethyl-3,4-diphenylquinoline (3qa)
3ga was obtained according to the general procedure in 78% yield (48.0 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.15 (d, J = 8.4 Hz, 1H), 7.69-7.65 (m, 1H), 7.48 (dd, J = 8.4, 0.8 Hz,
1H), 7.38-7.34 (m, 1H), 7.26-7.12 (m, 6H), 7.08-7.06 (m, 4H), 2.84 (q, J = 7.5 Hz, 2H), 1.23 (t, J
= 7.5 Hz, 3H). °C NMR (100 MHz, CDCl3) § 162.3, 147.3, 146.9, 138.5, 137.0, 133.8, 130.3,
130.1, 129.1, 128.9, 127.8, 127.7, 127.2, 126.8, 126.6, 126.2, 125.9, 30.7, 13.8. HRMS: [M + H]"

calculated for Cp3H,oN": 310.1590, found: 310.1592.
N
N
Z Ph
Ph

3.,4-Diphenyl-2-propylquinoline (3ra)

3ra was obtained according to the general procedure in 81% yield (52.7 mg). yelow solid; 'H
NMR (400 MHz, CDCly) 0 8.14 (d, J = 8.4 Hz, 1H), 7.67 (t, /= 7.6 Hz, 1H), 7.48 (d, /= 8.2 Hz,
1H), 7.37 (t, J = 7.6 Hz, 1H), 7.26-7.12 (m, 6H), 7.09-7.05 (m, 4H), 2.78 (t, J = 7.8 Hz, 2H),
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1.78-1.65 (m, 2H), 0.86 (t, J = 7.3 Hz, 3H). °*C NMR (100 MHz, CDCL;) J 161.2, 147.2, 146.8,
138.5, 137.0, 133.9, 130.3, 130.1, 129.0, 128.8, 127.63, 127.6, 127.1, 126.7, 126.6, 126.1, 125.8,
39.3,22.9, 14.2. HRMS: [M + H]" calculated for CosH»N": 324.1747, found: 324.1747.

N

N

Zph

Ph
2-Isopropyl-3.,4-diphenylquinoline (3sa)
3sa was obtained according to the general procedure in 61% yield (39.7 mg). yelow solid; 'H
NMR (400 MHz, CDCly) ¢ 8.15 (d, J = 8.4 Hz, 1H), 7.70-7.63 (m, 1H), 7.45 (d, J = 7.7 Hz, 1H),
7.38-7.33 (m, 1H), 7.24-7.15 (m, 6H), 7.09-7.04 (m, 4H), 3.14 (hept, /= 6.8 Hz, 1H), 1.29 (d, J =
6.7 Hz, 3H). *C NMR (100 MHz, CDCl;) 6 165.6, 147.5, 146.6, 138.7, 137.3, 133.3, 130.3, 130.1,
129.2, 128.7, 127.6, 127.6, 127.0, 126.6, 126.5, 126.0, 125.7, 32.8, 22.4. HRMS: [M + H]
calculated for Cp4H,)N": 324.1747, found: 324.1748.

N\ Ph

Ph
2,3,4-Triphenylquinoline (3ta)
3ta was obtained according to the general procedure in 60% yield (42.6 mg). yelow solid; 'H
NMR (400 MHz, CDCls) 6 8.26 (d, J = 8.4 Hz, 1H), 7.75-7.66 (m, 1H), 7.58 (d, J = 8.3 Hz, 1H),
7.46-7.35 (m, 3H), 7.30-7.16 (m, 6H), 7.13-7.11 (m, 2H), 7.02-6.94 (m, 3H), 6.90-6.87 (m, 2H).
C NMR (100 MHz, CDCls) d 158.9, 147.5, 1472, 141.1, 138.2, 136.8, 132.8, 131.2, 130.2,
129.8, 129.6, 129.2, 127.7, 127.5, 127.5, 127.2, 127.1, 126.5, 126.5, 126.4, 126.2. HRMS: [M +
H]+ calculated for Cp7H,oN": 358.1590, found: 358.1593.

Me N._Me

N
2,6,7-Trimethyl-3,4-diphenylquinoline (3wa), major : minor =17 : 1
3wa was obtained according to the general procedure in 54% yield (34.9 mg). yelow solid; 'H
NMR (400 MHz, CDCly) 6 7.88 (s, 1H), 7.30-7.11 (m, 7H), 7.08-7.03 (m, 4H), 2.50 (s, 3H), 2.46
(s, 3H), 2.30 (s, 3H). °C NMR (100 MHz, CDCl;) 6 156.7, 146.2, 145.7, 139.3, 139.0, 137.1,
135.7, 133.3, 130.2, 130.15, 128.2, 127.8, 127.7, 127.1, 126.7, 125.7, 124.7, 25.3, 20.3, 20.2.
HRMS: [M + H] calculated for C,4H,N": 324.1747, found: 324.1749.
Cl N.__Me

N
ClmPh

Ph

6,7-Dichloro-2-methyl-3,4-diphenylquinoline (3xa), major : minor =20 : 1
3xa was obtained according to the general procedure in 68% yield (49.3 mg). yelow solid; 'H
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NMR (400 MHz, CDCly) 6 8.22 (s, 1H), 7.58 (s, 1H), 7.33-7.15 (m, 6H), 7.06-7.02 (m, 4H), 2.51
(s, 3H). °C NMR (100 MHz, CDCls) ¢ 159.7, 145.8, 145.7, 138.0, 135.7, 135.1, 133.5, 130.3,
129.9, 129.8, 129.8, 128.1, 128.0, 127.8, 127.4, 127.2, 125.8, 25.5. HRMS: [M + H]" calculated
for CooH6CLN": 364.0654, found: 364.0654.

2-Methyl-3,4-di-m-tolylquinoline (3ab)

3ab was obtained according to the general procedure in 67% yield (43.4 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.19 (d, J = 8.4 Hz, 1H), 7.79-7.70 (m, 1H), 7.59 (d, J = 7.7 Hz, 1H),
7.47-7.43 (m, 1H), 7.25-7.14 (m, 2H), 7.10-7.04 (m, 2H), 7.02-6.90 (m, 4H), 2.63 (s, 3H), 2.32 (s,
6H). *C NMR (100 MHz, CDCls) 6 157.9, 147.0, 146.7, 138.6, 137.3, 137.2, 137.1, 137.0, 136.7,
134.1, 134.1, 130.8, 130.74, 130.72, 130.7, 128.9, 128.5, 127.8, 127.8, 127.7, 127.6, 127.5, 127 .4,
127.2, 127.1, 127.09, 127.06, 126.7, 126.5, 126.4, 125.7, 25.4, 21.3, 21.27. HRMS: [M + H]"
calculated for Co4H,oN": 324.1747, found: 324.1750.

3,4-Bis(3-fluorophenyl)-2-methylquinoline (3ac)

3ac was obtained according to the general procedure in 85% yield (56.6 mg). yelow solid; 'H
NMR (400 MHz, CDCl5) ¢ 8.19 (d, J = 8.4 Hz, 1H), 7.77 (t, J = 7.2 Hz, 1H), 7.57-7.44 (m, 2H),
7.35-7.25 (m, 2H), 7.06-6.83 (m, 6H), 2.62 (s, 3H). *C NMR (100 MHz, CDCl3) 6 162.4 (d, Je.r=
247.9 Hz) 162.36 (d, Jcr=247.7 Hz), 162.2 (d, J = 247.5 Hz), 162.19 (d, Jcr= 248.2 Hz), 157.3,
147.2, 145.2 (d, Jcr= 3.1 Hz), 140.5 (d, Jor= 7.8 Hz), 138.6(d, Jcr= 7.8 Hz), 132.7, 129.8,
129.7 (d, Jcr = 1.4 Hz), 129.6, 129.5, 129.4, 128.8, 126.3, 126.2, 125.8, 125.79, 125.77, 125.7,
117.03 (d, Jcr= 22.6 Hz), 117.0 (d, Jc.r= 22.0 Hz), 116.9 (d, Jo.r= 21.5 Hz), 114.51 (d, JcF
=21.4 Hz), 114.5 (d, Jer=21.1 Hz), 114.1 (d, Jor= 20.9 Hz), 25.2. HRMS: [M + H]  calculated
for Co,H 6F,N": 332.1245, found: 332.1248.

3,4-Bis(3-chlorophenyl)-2-methylquinoline (3ad)
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3ad was obtained according to the general procedure in 94% yield (68.7 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.12 (d, J = 8.4 Hz, 1H), 7.72-7.68 (m, 1H), 7.48-7.38 (m, 2H),
7.26-7.06 (m, 6H), 6.99-6.94 (m, 2H), 2.54 (s, 3H). >C NMR (100 MHz, CDCl;) § 157.3, 147.2,
145.2, 140.1, 138.3, 134.1, 134.0, 133.97, 133.9, 132.6, 130.0, 129.98, 129.92, 129.9, 129.6, 129.5,
129.4, 129.36, 129.2, 128.9, 128.3, 128.2, 127.8, 127.4, 126.4, 126.3, 125.7, 25.4. HRMS: [M +
H]" calculated for Co,H;sCLN": 364.0564, found: 364.0563.

3,4-Bis(3-bromophenyl)-2-methylquinoline (3ae)

3ae was obtained according to the general procedure in 58% yield (52.4 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) 6 8.12 (d, J = 8.4 Hz, 1H), 7.73-7.69 (m, 1H), 7.47-7.43 (m, 2H), 7.40 (d,
J=28.0 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 7.30-7.24 (m, 2H), 7.19-7.10 (m, 2H), 7.06-6.97 (m, 2H),
2.55 (s, 3H). °C NMR (100 MHz, CDCl3) § 157.3, 147.2, 145.1, 140.4, 140.3, 138.5, 138.45,
132.9, 132.8, 132.6, 130.7, 130.4, 129.8, 129.7, 129.61, 129.6, 129.4, 128.8, 128.7, 128.6, 126.4,
126.3, 125.7, 122.3, 122.1, 122.0, 25.4. HRMS: [M + H] calculated for C»H¢Br,N": 451.9644,
found: 451.9641.

3,4-Bis(4-fluorophenyl)-2-methylquinoline (3af)

3af was obtained according to the general procedure in 87% yield (57.9 mg). yelow solid; 'H
NMR (400 MHz, CDCl) o 8.12 (d, J = 8.4 Hz, 1H), 7.74-7.66 (m, 1H), 7.48-7.39 (m, 2H),
7.06-6.92 (m, 8H), 2.53 (s, 3H). °C NMR (100 MHz, CDCl3) § 161.7 (d, J.r = 248.1 Hz), 161.7
(d, Jor = 247.6 Hz), 157.8, 147.2, 145.9, 134.4 (d, Jor = 3.6 Hz), 133.3, 132.6 (d, Jc.r = 3.6 Hz),
131.7 (d, Jcr = 8.1 Hz), 131.6 (d, Jc.r = 8.1 Hz), 129.4, 128.8, 126.3, 126.2, 126.1, 115.2 (d, Jcr
=21.5 Hz), 115.0 (d, Jcr = 21.6 Hz), 25.4. HRMS: [M + H]+ calculated for CoH 6FoN": 332.1245,
found: 332.1248.

N. _Me

N

— S
W

2

2-Methyl-3,4-di(thiophen-2-yl)quinoline (3ag)

3ag was obtained according to the general procedure in 96% yield (58.9 mg). yelow solid; 'H
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NMR (400 MHz, CDCls) 6 8.09 (d, J = 8.4 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.70 (t, J = 7.6 Hz,
1H), 7.44 (t, J=7.6 Hz, 1H), 7.35 (d, J= 5.0 Hz, 1H), 7.29 (d, J = 5.1 Hz, 1H), 7.03-6.99 (m, 1H),
6.98-6.96 (m, 2H), 6.86 (dd, J = 3.3, 0.7 Hz, 1H), 2.66 (s, 3H). °C NMR (100 MHz, CDCl3) &
158.6, 147.4, 141.9, 138.9, 136.6, 129.8, 129.6, 128.8, 128.7, 128.3, 127.2, 126.7, 126.7, 126.6,
126.58, 126.5, 126.4, 25.4. HRMS: [M + HJ" calculated for C;gH4NS,": 308.0562, found:
308.0563.
N Me
N

NS
ph s

2-Methyl-4-phenyl-3-(thiophen-2-yl)quinoline (3ah), major : minor =15 : 1
3ah was obtained according to the general procedure in 88% yield (52.9 mg). yelow solid; 'H
NMR (400 MHz, CDCls) 0 8.18 (d, J = 8.3 Hz, 1H), 7.76 (t, J = 7.4 Hz, 1H), 7.56 (d, J = 8.4 Hz,
1H), 7.45 (t, J="17.5 Hz, 1H), 7.36 (t, J = 7.5 Hz, 3H), 7.31-7.18 (m, 3H), 6.97-6.94 (m, 1H), 6.84
(s, 1H), 2.74 (s, 3H). °C NMR (100 MHz, CDCl;) ¢ 158.7, 148.8, 147.3, 139.1, 136.7, 129.8,
129.8, 129.6, 128.7, 128.5, 128.0, 127.7, 127.5, 126.8, 126.6, 126.2, 126.0, 25.3. HRMS: [M +
H]" calculated for CoH;¢NS™: 302.0998, found: 302.0999.
N._Me
N
Me
Ethyl 2,4-dimethylquinoline-3-carboxylate (3ai), major : minor = 14 : 1
3ai was obtained according to the general procedure in 87% yield (42.2 mg). yelow solid; 'H
NMR (400 MHz, CDCl;) ¢ 8.02-7.97 (m, 2H), 7.70 (t, J = 7.6 Hz, 1H), 7.53 (t, /= 7.6 Hz, 1H),
4.49 (q, J=17.1 Hz, 2H), 2.71 (s, 3H), 2.65 (s, 3H), 1.44 (t, J = 7.1 Hz, 3H). *C NMR (100 MHz,
CDCl;) 0 169.2, 154.3, 147.1, 141.4, 130.0, 129.3, 128.0, 126.3, 125.8, 124.0, 61.7, 23.8, 15.7,
14.2. HRMS: [M + H]" calculated for C14H;¢NO,": 230.1176, found: 230.1177.
N._Me
N
Ph
Ethyl 2-methyl-4-phenylquinoline-3-carboxylate (3aj), major : minor =4 : 1
3aj was obtained according to the general procedure in 77% yield (44.8 mg). yelow solid; 'H
NMR (400 MHz, CDCl3) ¢ 8.09 (d, J = 8.1 Hz, 1H), 7.82 (d, J= 8.2 Hz, 1H), 7.73 (t, J= 7.3 Hz,
1H), 7.56 (d, J= 7.2 Hz, 1H), 7.51-7.39 (m, 4H), 7.33-7.31 (m, 2H), 4.12 (q, J = 6.9 Hz, 2H), 2.55
(s, 3H), 0.95 (t, J = 6.9 Hz, 3H). °C NMR (100 MHz, CDCl3) § 167.3, 157.8, 147.0, 138.8, 137.4,
132.0, 129.8, 129.3, 129.0, 128.4, 128.0, 127.0, 124.8, 122.6, 61.6, 24.8, 13.7. HRMS: [M + H]"
calculated for C1oH;sNO,": 292.1332, found: 292.1334.
N._Me
N
CLL,
Me
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2,4-Dimethyl-3-phenylquinoline (3ak), major : minor =10 : 1
3ak was obtained according to the general procedure in 95% yield (44.5 mg). yelow solid; 'H
NMR (400 MHz, CDCls) ¢ 8.06 (d, J = 8.4 Hz, 1H), 7.98 (d, J = 8.3 Hz, 1H), 7.68 (t, J = 7.3 Hz,
1H), 7.54-7.39 (m, 4H), 7.21-7.19 (m, 2H), 2.43 (s, 3H), 2.38 (s, 3H). >*C NMR (100 MHz, CDCls)
0 157.6, 146.7, 141.2, 139.6, 134.9, 129.3, 129.2, 128.9, 128.7, 127.4, 126.8, 125.8, 124.1, 25.5,
15.9. HRMS: [M + H]+ calculated for C;7H;(N": 234.1277, found: 234.1279.

Ny -Me

Et
4-Ethyl-2-methyl-3-phenylquinoline (3al), major : minor =8 : 1
3al was obtained according to the general procedure in 92% yield (45.4 mg). yelow oil; 'H NMR
(400 MHz, CDCl3) ¢ 8.07 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 8.3 Hz, 1H), 7.67 (t, J= 7.6 Hz, 1H),
7.54-7.40 (m, 4H), 7.24-7.20 (m, 2H), 2.81 (q, J = 7.6 Hz, 2H), 2.39 (s, 3H), 1.14 (t, /= 7.6 Hz,
3H). >C NMR (100 MHz, CDCl;) 6 157.8, 147.3, 147.0, 139.4, 134.3, 129.5, 129.2, 128.8, 128.7,
127.4, 125.8, 125.6, 124.1, 25.5, 22.6, 15.1. HRMS: [M + H]" calculated for C gH gN": 248.1434,
found: 248.1436.

2-Methyl-3-phenyl-4-propylquinoline (3am), major : minor =11 : 1

3am was obtained according to the general procedure in 88% yield (46.0 mg). brown solid; 'H
NMR (400 MHz, CDCl3) 6 8.06 (d, J = 8.3 Hz, 1H), 7.99 (d, J = 8.3 Hz, 1H), 7.70-7.64 (m, 1H),
7.54-7.40 (m, 4H), 7.24-7.19 (m, 2H), 2.78-2.71 (m, 2H), 2.39 (s, 3H), 1.64-1.50 (m, 2H), 0.86 (t,
J =173 Hz, 3H). "C NMR (100 MHz, CDCl3) & 157.8, 147.1, 145.7, 139.4, 134.5, 129.3, 129.3,
128.8, 128.6, 127.4, 125.9, 125.7, 124.2, 31.6, 25.5, 24.2, 14.6. HRMS: [M + H]" calculated for
C1oH 0N "2 262.1590, found: 262.1593.

1. Derivatization Reactions

B 0
? Ph—=—Ph py, Ph
NarMe o cpea NarMe [RhCp*Clylo/AgSbF N.  Me
Q;;[Ph ©;;[Ph AcOH, dj)oxane /\
Ph Ph 1;2%(3 Ph
Ph
3aa 4

Quinoline 3aa was oxidized by m-CPBA.* The N-oxide product was allowed to react with
diphenylacetylene by following our previously reported procedures.>
2-(2-Methyl-3,4-diphenylquinolin-8-yl)-1,2-diphenylethan-1-one (4), 82% yield, white solid. 'H
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NMR (400 MHz, CDCl3) § 8.25-8.17 (m, 2H), 7.55-7.52 (m, 2H), 7.51-7.46 (m, 1H), 7.45-7.36
(m, 6H), 7.34-7.11 (m, 9H), 7.10-7.06 (m, 1H), 7.05-6.98 (m, 3H), 2.27 (s, 3H). *C NMR (100
MHz, CDCl3) 6 199.9, 156.7, 146.7, 144.2, 139.2, 138.8, 138.0, 137.8, 137.1, 134.0, 132.4, 130.2,
130.1, 130.07, 130.02, 129.1, 128.9, 128.4, 127.9, 127.86, 127.7, 127.6, 127.3, 127.2, 126.8, 126.2,

125.8,125.5, 54.7,25.3. HRMS: [M + H]+ calculated for C3sH,sNO™: 490.2165, found: 490.2168.
V. Mechanistic Studies

1. KIE measurements of reaction for quinolines

¥ ¥ [Cp*CoClyl, (6 mol %) Ny Me Ny Me
S S e
An equimolar mixture of acetanilide (0.2 mmol, 27.0 mg) and acetanilide-ds (0.2 mmol, 28.0 mg),
diphenylacetylene (0.2 mmol, 35.6 mg), [Cp*CoCl,], (6.0 mol %, 6.4 mg), AgNTf, (0.2 mmol,
77.6 mg), and DCE (4.0 mL) were charged into a pressure tube under air. The reaction mixture
was stirred at 100 °C for 30 min. The solvent was rapidly removed under reduced pressure and the
residue was purified by silica gel chromatography using PE/EA and EA/triethylamine to afford the

mixed product. KIE value (ky/kp = 5.3) was determined on the basis of 'H NMR analysis.

3 LigEe g

X QO ONQ S

o [oNeNaRIRS o
‘

T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
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[Cp*CoCl5], (6 mol %)

¥ AgNTH, (1 equiv) Ny Me
+ —P
©/ j)]/ Ph " bCE, 100 °C, 15 min Z>pn
under air Ph
H [Cp*CoCl,]; (6 mol %)

N . N _Me
X AgNTf; (1 equiv X
Ds@/ T+ ey fANTallewm) o
2 DCE, 100 °C, 15 min NP ph
under air Ph

A mixture of acetanilide (0.2 mmol, 27.0 mg), diphenylacetylene (0.2 mmol, 35.6 mg),
[Cp*CoCl;], (6 mol %, 6.4 mg), AgNTf, (0.2 mmol, 77.6 mg), and DCE (4.0 mL) were charged
into a pressure tube under air. In another tube were added a mixture of acetanilide-ds (0.2 mmol,
28.0 mg), diphenylacetylene (0.2 mmol, 35.6 mg), [Cp*CoCl,], (6.0 mol %, 6.4 mg), AgNTf, (0.2
mmol, 77.6 mg), and DCE (4.0 mL). These two reaction mixtures were stirred side-by-side in the
same oil bath at 100 °C for 15 min. These two mixtures were rapidly combined and all the
volatiles were rapidly removed under reduced pressure. The residue was purified by silica gel
chromatography using PE/EA and EA/triethylamine to afford the mixed product. KIE value (ku/kp
= 3.4) was determined on the basis of '"H NMR analysis.

| 3.001

9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.0 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 0.5

1.5
f1 (ppm)

2. Competitive Experiment
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[CP*CoClyl, (6 mol%)

H H AGNT. (1 equiv) Ny Me Ny -Me
NT( N A uiv/
+ + Ph———Ph — > _ + _
/© ° /©/ 70( DCE, 130°C, 8 h FngPh Memph
FsC Me

under air Ph Ph

3ha 3ba
3ha/3ba = 1:4

An equimolar mixture of acetanilide 1h (0.2 mmol, 30.0 mg) and 1b (0.2 mmol, 40.6 mg),
diphenylacetylene (0.24 mmol, 42.8 mg), [Cp*CoCl,], (6.0 mol %, 6.4 mg), AgNTf, (0.2 mmol,
77.6 mg), and DCE (4.0 mL) were charged into a pressure tube under air. The reaction mixture
was stirred at 130 °C for 8 h. The solvent was rapidly removed under reduced pressure and the
residue was purified by silica gel chromatography using PE/EA and EA/triethylamine to afford the
mixed product. The yield ratio (3ha/3ba = 1:4) was determined on the basis of "H NMR analysis.

ST 9 JdON~N ~ oo
W ® NN o~
NI o NNNOO ~ oo
N @ WL oo
0 oo N N NN
N~ = NS
=) o o @ ©
< < S @ =
e T T — O <
8.30 8.20 8.10 8.00 90 8 0 60 0 10

A A L,J
woo © 3
9, 9.0 8. 8.0 0 6, 6.0 o 1(.]]';]“” 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
3. Studies of a possible intermediate
[Cp*CoCly], (6 mol %) \/‘ﬁo
©/\Nj'f AgNTf, (1 equiv) mPh
Z~p, DCE, 130°C, 16 h
under air
5 67% 6

Compound 5 was prepared by following a literature report.® 5 was subjected to the reaction under
optimized conditions to afford 6. 1-(2-Phenylindolin-1-yl)ethan-1-one (6), 67% yield, white solid.
'H NMR (400 MHz, CDCls) 6 8.32 (d, J = 8.0 Hz, 1H), 7.32-7.24 (m, 4H), 7.17-7.11 (m, 3H),
7.07-7.03 (m, 1H), 5.37 (d, J = 9.9 Hz, 1H), 3.79 (dd, J = 15.7, 10.4 Hz, 1H), 2.97 (dd, J = 16.0,
1.8 Hz, 1H), 2.03 (s, 3H). HRMS: [M + H]" calculated for C;H;sNO": 238.1226, found: 238.1227.
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The NMR datas agree with those in a literature report.3
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