


General Information. All reagents were obtainedoim 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 igh 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 B NMR (25 €). NMR spectra were recorded on solutions in
deuteratedidoroform (CDCt) wi t h r e s i d u@ppm fortHl dNrMRf carb@ghpnlilr 77.. 2
for 23C NMR). Abbreviations for signal coupling are as follows: s, singlet; d, doublet; t, triplet; g,
quartet; m, multiplet, brbroad. ESQTORMS measurements were performed in the pasitivm
mode (m/z 50712000 range). Col umn chromag ographic
(2007 300 mesh ASTM).

Typical procedure (TP1) for the synthesis ofquinoline derivatives from 2-aminobenzyl
alcoholks and ketones through CrCl,-catalyzed aceptorless dehydrogenation.To a clean,
ovendried, screw cap reaction tube was added L£r@.1 mmol, 10 mol%),
6,6-dimethyl2,2-dipyridyl (0.2 mmol, 20 mol%)2-aminobenzyl alcoho{l mmol), ketone(1.2

mmol), t-BuOK (1.2 mmol) andchlorobenzené2 mL) under nitrogen atmosphere. The reaction
mixture was stirred at4D € in an oil bath for24 h. Then, the reaction mixture was diluted with
water (5 mL) and extracted with EtOAc (3 x10 mL). The resultant organic layer was dried over
anhydrous MgS@and thesolvent 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 ofquinoline derivatives from 2-aminobenzyl
alcohols andsecondary alcoholghrough CrCl ,-catalyzed acceptorless dehydrogenatioio a

clean, overdried, screw cap reaction tube was added L£r@.1 mmol, 10 mol%),
6,6-dimethyl2,2-dipyridyl (0.2 mmol, 20 mol%)2-aminobenzyl alcoho{1 mmol), secondry
alcohol (1.2 mmol), t-BuOK (1.2 mmol) andchlorobenzen€2 mL) under nitrogen atmosphere.
The reaction mixture was stirred a0LC in an oil bath for24 h. Then, the reaction mixture was
diluted with water (5 mL) and extracted with EtOAc (3 x10 mLhe resultant organic layer was
dried over anhydrous MgS@nd 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 ofpyrroles through CrCl ,-catalyzed acceptorless
dehydrogenation.To a clean, ovexdried, screw cap reaction tube was added ZfC1 mmol, 10

mol%), 6,6'dimethyt2,2 dipyridyl (0.2 mmol, 20 mol%)h-amino alcoho(1 mmol), ketone (2

mmol), t-BuOK (1.2 mmol) and chlorobenzene (2 mL) under nitrogen atmosphere. The reaction
mixture was stirred at 140 € in an oil bath for 24 h. Then, the reaction mixture was diluted with
water (5 mL) and extracted with EtOAc (3 x10 mL). The resultangianic layer was dried over
anhydrous MgS@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.



Optimization of Cr-catalyzed quinoline synthesis

Table Sl Screening of solverit

CrCl, (10 mol%)
o PPh; (20 mol%)

©\/\OH + LiOH (1.2 equiv) m
NH, solvent (0.5 M) N/ Ph
140°C, 24 h
1a 2a 3

entry solvent yield of 3°

1 toluene trace

2 1,2-dimethylbenzene 38%

3 1,3-dimethylbenzene 33%

4 chlorobenzene 42%

5 1,4dioxane trace

6 acetonitrile 10%

7 dimethylacetarde (DMA) 29%

8 dimethylacetamide (DMF) trace

9 Dimethyl sulfoxide PMSO) 27%

& Reaction conditions2-aminobenzyl alcohol (1 mmol), acetophenone (1.2 mmol, 1.2 equiv),
CrClz (0.1 mmol, 10 mol%)PPh (0.2 mmol, 20 mol%)L.iOH (1.2 mmol, 1.2 equiv), ansblvent
(2 mL), N, 140 €, 24 h."Isolated yield.

Table S Screening of basg
CrCl, (10 mol%)

o PPhs (20 mol%)
©\/\OH . base (1.2 equiv) m
NH, PhCI (0.5 M) N > Ph
140 °C, 24 h
1a 2a 3
entry base yield of 3°

1 LiOH 42%

2 t-BuONa 31%

3 t-BuOLi 45%

4 t-BuOK 49%

5 KOH 31%

6 CsCOs 6%

7 K2COs trace

8 K3sPOy trace

9 pyridine 15%

& Reaction conditions2-aminobenzyl alcohol (1 mmol), acetophenone (1.2 mmol, 1.2 equiv),
CrCk (0.1 mmol, 10 mol%)PPh (0.2 mmol, 20 mol%)base(1.2 mmol, 1.2 equiv), anBhCI (2
mL), Np, 140 €, 24 h.PIsolated yield.



H NMR, ¥C NMR, HRMS and IR Data

N
<
N Ph

Accordingto TP1, the reaction of (Aminophenyl)methangll23mg, 1mmol) with acetophenone
(144 mg, 1.2 mmol) affordeithe desiredproduct3 asawhite solid(146 mg, 71%)mp83i84

'H NMR (400 MHz, CDC{) 81298.12 (m, 4H), 7.87 (d] = 8.6 Hz, 1H), 7.83 (dd] = 8.1, 1.5
Hz, 1H), 7.787.70 (m, 1H), 7.607.43 (m, 4H) *C{*H} NMR (101 MHz, CDC}) 1575, 1484,
1398, 136.9, 129.8, 12978, 1294, 128.9, 127, 1276, 1273, 1264, 119.%
IR (DiamondATR, neat)3007, 1275, 1258819, 750 cnt; Rr 0.71(petroleum ether/EtOAG,0/1).
All the resonances in tHél and®C NMR spectra were consistent with reported valties.
Accordingto TP2, the reaction of (@Aminophenyl)methangl23mg, 1mmol) with
1-phenyletharl-ol (147 mg, 1.2 mmol) affordethedesiredproduct3 asawhite solid(68 mg,
33%).

2-Phenylquinoline 8)

2-(p-Tolyh)quinoline(4).
99
2
T
Me

Accordingto TP1, the reaction of (@&minophenyl)methangl23mg, 1mmol) with
1-(p-tolyl)ethanl-one (161mg, 1.2mmol) affordedthedesiredproduct4asa pale
yellow solid (121 mg, 55%): mp 81182 ; *H NMR (400 MHz, CDCJ) 8i24i8.14 (m, 2H),
8.08 (d,J = 7.9 Hz, 2H),7.87 (d,J = 8.6 Hz, 1H), 7.82 (d) = 8.1 Hz, 1H) 7.76i 7.69 (m, 1H),
7.55(7.48 (m, 1H), 7.34 (dJ = 7.9 Hz, 2H), 2.44 (s, 3H}3C{'H} NMR (101 MHz, CDC})
157.5, 148.4, 138, 1369, 136.8, 1298, 129.2, 1276, 127.2, 12@, 1190, 215;
IR (DiamondATR, neat)2913, 1593, 1429, 811, 746n*; R 0.53 (petroleumether/EtOAc10/1).
All the resonances in tHél and®C NMR spectra were consistent with reported valties.
Accordingto TP2, the reaction of @minophenyl)methangl23mg, 1mmol) with
1-(p-tolyl)ethan1-ol (163 mg, 1.2mmol) affordedhedesiredproduct4 as a pale
yellow solid (64 mg, 29%).

2-(2-Methoxyphenyl)quinolingjf

Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with
1-(2-methoxyphenyl)ethafi-one (180 mg 1.2 mmol) affordedthedesiredproducts as a pale
yellow solid (134 mg, 57%): mp 57159 ; 'H NMR (400 MHz, CDC{) 819 (d,J = 8.4 Hz,
1H), 8.14 (d,J = 8.6 Hz, 1H) 795/ 7.77 (m, 3H), 7.767.67 (m, 1H), 7.5 749 (m, 1H),
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7.477.37 (m, 1H), 7.& 7.09 (m, 1H), 7.04 (d,) = 8.3 Hz, 1H), 3.87 (s, 3H}*C{*H} NMR (101

MHz, CDCk) 1473, 1573, 148.4, 135.2, 131.6, 130.4, 1291298, 129.3, 127.5, 122, 1263,

1236, 1214, 1116, 558; IR (DiamondATR, neat)2921, 1611, 1469, 1252, 1026, 828, 7630

cn®; Rr 0.30(petroleumether/EtOAc,10/1). All the resonances in thel and'*C NMR spectra
were consistent with reported vallBs.

Accordingto TP2, the reaction of Aminophenyl)methangl23mg, 1mmol) with

1-(2-methoxyphenyl)ethat-ol (183 mg 1.2 mmo) affordedthedesiredproduct5as a pale
yellow solid (82 mg, 35%).

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

Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with
1-(2-hydroxyphenyl)ethari-one (163 mg, 1.2 mmol) affordedthedesiredproduct6 as a
brownsolid (104 mg,47%):mp 116 118 ;'H NMR (600 MHz,CDCl;) 1%5.28 (s, 1H), 8.24 (d,
J = 8.9 Hz, 1H), 8.02 (ddj = 8.8, 2.3 Hz, 2H), 7.97.91 (m, 1H), 7.80 (dJ = 8.1 Hz, 1H),
7.767.69 (m, 1H, 7.571 750 (m, 1H), 7.407.33 (m, 1H), 7.10 (d] = 8.2 Hz, 1H), 6.916.92 (m,
1H); 13C{*H} NMR (151 MHz,CDCk) 1612, 1581, 144.8, 137.7, 132, 1306, 12767, 12765,
1271, 1268, 126.6, 119, 1189, 1188, 1173; IR (DiamondATR, neat)3002, 160, 1271, 1260,
820, 750cnT?; R 0.52(petroleumether/EtOAc10/1). All the resonances in tAe and*C NMR
spectra were consistent with reported valties.

2-(2-Chlorophenyl)quinoline 1)

Accordingto TP1, the readbn of (2-aminophenyl)methangl23mg, 1mmol) with
1-(2-chlorophenyl)ethari-one (186 mg, 1.2 mmol) affordedthedesiredproduct7 as a pale
yellow solid (125 mg, 52%): mp 8385 ; *H NMR (400 MHz,CDCl;) 8i22 (d,J = 8.5 Hz,
1H), 8.19 (dJ = 8.5 Hz, 1H), 7.88 (d] = 7.5 Hz, 1H), 7.787.73 (m, 2H), 7.70 (dd] = 7.5, 1.9
Hz, 1H), 761 7.56 (m, 1H), 7.52 (ddJ = 7.7, 1.5 Hz, 1H), 78 7.36 (m, 2H), 13C{'H} NMR
(101 MHz, CDC}) 01575, 1482, 139.7, 135.7, 132.4, 1®81.1302, 129.9 1298, 127.6,1273,
127.2, 128, 122.8 IR (DiamondATR, neat) 2921, 1595, 1257, 1035, 824, 755, 64f?!; R
0.52(petroleumether/EtOAc,10/1). All the resonances in thi# and *C NMR spectrawere
consistent with reported valugk.

Accordingto TP2, the reaction of (@&minophenyl)methangll23mg, 1mmol) with
1-(2-chlorophenyl)ethari-ol (188 mg, 1.2 mmo) affordedthedesiredproduct7 as a pale
yellow solid (77 mg, 32%).



2-(3-Chloropheni)quinoline @)
9§
7 I
o
Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with
1-(3-chlorophenyl)ethari-one (186 mg, 1.2 mmol) affordedthedesiredproduct8 as a pale
yellow solid (146 mg, 61%): mp 136/ 138 ; '*H NMR (400 MHz,CDCl;) 8129 8.13 (m, 3H),
8.08 8.00 (m, 1H), 7.807.80 (m, 2H), 7.9 7.72 (m, 1H), 7.8i 7.52 (m, 1H), 7.507.38 (m, 2H)
BC{*H} NMR (101 MHz, CDC#}) Ui 155.7, 14&, 141.4, 137.0, 134.9, 130.0, 1291298, 1293,
127.7, 125, 127.3, 126.6, 126, 1187; IR (DiamondATR, neat)2917, 1594, 1426, 780, 745,
693, 430cnT’; Rr 0.60 (petroleumether/EtOAc,10/1). All the resonances in th#d and*C NMR
spectra were consistent with reported valtles.
Accordingto TP2, the reaction of (2-aminophenyl)methangll23mg, 1mmol) with

1-(3-chlorophenyl)ethaii-ol (188 mg, 1.2 mmo) affordedthedesiredproduct8as a pale
yellow solid (86 mg,36%).

2-(4-Chlorophenyl)quinoline9)
e
2
T
Cl

Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with

1-(4-chlorophenyl)ethari-one (186 mg, 1.2 mmol) affordedthedesiredproduct9 as a pale
yellow solid (168 mg, 70%): mp 108 110 ; 'H NMR (400 MHz,CDCl;) 8127 8.06 (m, 4H),
7.83 (d,J=8.5Hz, H), 7.8i 7.69 (m 1H), 7.597.45 (m, 3H) 13C{*H} NMR (101 MHz, CDC})

0 156.1, 148.4, 138, 1371, 135.7, 129.9, 129.8, 129.1, 1287.6, 127.3, 126.6, 118.7
IR (DiamondATR, neat) 2925, 1587, 1435, 1090, 816, 751, 476cm?;

Rr 0.78 (petroleumetherEtOAc, 10/1). All the resonances in thtH and'*C NMR spectra were
consistent with reported valués.

Accordingto TP2, the reaction of minophenyl)methangl23mg, 1mmol) with

1-(4-chlorophenyl)ethaii-ol (188 mg, 1.2 mmo) affordedthedesiredproduct9as a pale
yellow solid (72 mg, 30%).

2-(4-Bromophenyl)quinoline 10)
2
2
e
Br

Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with
1-(4-bromophenyl)ethafi-one (239 mg, 1.2 mmol) affordedthedesiredproductlOas a pale
yellow solid (100 mg, 35%): mp 118120 ; *H NMR (400 MHz,CDCl;) 8i24 (d,J = 8.6 Hz,
1H), 8.16 (d,J = 8.5 Hz, 1H), 8.008.04 (m, 2H), 7.84 (dd] = 8.9, 6.5 Hz, 2H), 7.7&.72 (m,
1H), 7.697.63 (m, 2H), 7.587.52 (m, 1H) 3C{*H} NMR (101 MHz, CDC}) U 1562, 1484,
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1387 137.1, 132.1, 129.99, 129.86, 129.2, 127.@274, 1267, 1241, 118.6;
IR (DiamondATR, neat) 3007, 2360, 1277, 1260, 764, 750 cnr;

Rr 0.5 (petroleumether/EtOAc,10/1). All the resonances in thel and'*C NMR spectra were
consistent with reported valués.

Accordingto TP2, the reaction of Aminophenyl)methangl23mg, 1mmol) with

1-(4-bromophenyl)ethai-ol (241 mg, 1.2 mmo) affordedthedesiredproductlOas a pale
yellow solid(51 mg, 20%).

2-(4-Fluorophenyl)quinoline X1)

N
2
T
F

Accordingto TP1, the reaction of (2-aminophenyl)methangl23mg, 1mmol) with

1-(4-fluorophenyl)etharil-one (166 mg, 1.2 mmol) affordedthedesiredoroductll as white

solid (67 mg,30%): mp94i9 5 ; 'H NMR (400 MHz,CDCl;) 8125 8.08 (m, 4H), 7.8i77.78 (m,
2H), 7.%i 7.68 (m, 1H), 7.%i 7.48 (m, 1H), 7.5i 7.16 (m, 2H); 1*C{*H} NMR (101 MHz, CDC})
0163.9 (d,J = 249.0 Hz),156.3, 148.3, 136.9, 135.9 (@@= 3.1 Hz),1299, 129.7, 129.8d, J =

8.4 Hz), 12, 1272, 126.4, 118.71159 (d, J = 21.6 Hz) IR (DiamondATR, neat)3000, 2631,
1276, 1260, 763, 748nT%; R: 0.45(petroleumether/EtOAc,10/1). All the resonances in thel

and®C NMR spectra were consistent with reported valtles.

Accordingto TP2, the reaction of (@minophenyl)methangl23mg, 1mmol) with

1-(4-fluorophenyl)ethasl-ol (168 mg, 1.2 mmo) affordedthedesiredoroductll as white

solid (40 mg, 18%).

2-(4-lodophenyl)quinolinel2)
e
2
T
I

Accordingto TP1, the reaction of (&minophenyl)methangl23mg, 1mmol) with 1(4-
iodophenyl)ethari-one (295 mg, 1.2 mmo) affordedthedesiredoroductl2as a pale
yellow solid (132 mg,40%): mp 144/ 146 ; 'H NMR (600 MHz,CDCl) 8i21 (d,J = 8.5 Hz,
1H), 8.16 (dJ = 8.5 Hz, 1H), 7.91 (d] = 8.3 Hz, 2H), 7.84 (dd] = 20.5, 8.2 Hz, 4H), 761 7.70
(m, 1H), 7.51751 (m, 1H), 3C{*H} NMR (151 MHz, CDCk) i 13518184, 139.3, 134,
137.1, 129.99, 129.85, 129.127.6 127.4, 126.7, 118, 96.0; IR (DiamondATR, neat) 2921,
1583, 1271, 1260, 762, 751n‘1; Rr 0.53(petroleumether/EtOACc,10/1). All the resonances in the
H and"®C NMR spectra were consistent with reported valties.



N,N-Dimethyt4-(quinolin-2-yl)aniline (13)
o
2
e
NMe2

Accordingto TP1, the reaction of Aminophenyl)methangl23mg, 1mmol) with
1-(4-(dimethylamino)phenyl)ethafrone (196 mg, 1.2 mmol)
affordedthe desiredproductl3 asapale yellowsolid (169 mg, 68%): mp 1661 168 ; 'H NMR
(600 MHz, CDCls) 8i188.07 f, 4H), 7.83 (dJ = 8.6 Hz, 1H), 7.77 (dJ = 8.1 Hz, 1H),
7.717.65 (m, 1H), 7.407.42 (m, 1H), 6.8 (d, J = 8.8 Hz 2H), 3.05 (s, 6H)*C{*H} NMR (151
MHz, CDCk) 0 157.5, 151.5, 148.5, 136.5, 129.5, 129.4, 12824.5, 127.5, 126.8, 125.5, 118.4,
112.4, 40.5 IR (DiamondATR, neat) 2919, 1602, 1505, 1360, 1324, 1200, 8tin?;

R 0.47 (petroleum ether/EtOA&/1). All the resonances in th#H and'*C NMR spectra were
consistent with reported valués.

2-([1,1'-Biphenyl}4-yl)quinoline (4)
e
4
T
Ph

Accordingto TP1, the reaction of (@minophenyl)methangl23mg, 1mmol) with
1-([1,1-biphenyl}4-yl)etharl-one 35mg, 1.2 mmol) affordedthe desiredproductl4 asawhite
solid (231 mg, 82%):mp 176/ 177 ; 'H NMR (400 MHz,CDCk) 840 8.10 (m, 4H), 7.93 (d,
J=8.6 Hz, 1H), 7.85 (d] = 8.1 Hz, 1H), 7.827.62 (m, 5H),7.59 7.44 (m, 3H), 743i 7.34 (m,
1H); B3C{*H} NMR (101 MHz, CDCE) U 157.0, 148.4, 143, 140.7, 138.6, 137.0, 129.129.8,
128.9, 128.1, 127.74, 127.71, 1271874, 1273, 1265, 119.0 IR (DiamondATR, neat) 3004
2363, 1276, 819, 750, 6&n!; Rr 0.71(petroleum ether/EtOAd,0/1). All the resonances in the
H and®C NMR spectra were consistent with reported ealth

Accordingto TP2, the reaction of (@minophenyl)methangl23mg, 1mmol) with
1-([1,1-biphenyl}4-yl)ethanl-ol (238 mg, 1.2 mmo) affordedthe desiredproductl4 asawhite
solid (90 mg, 32%).

2-(Naphthalen2-yl)quinoline (L5)

e

Accordingto TP1, the reaction of (@&minophenyl)methangll23mg, 1mmol) with
1-(naphthalef2-yl)ethanl-one @04 mg, 1.2 mmol) affordedthedesiredproductl5 asawhite
solid (167 mg, 65%): mp 159161 ; *H NMR (400 MHz,CDCl) 8i63(d, J = 1.8 Hz, 1H),
8.39 (ddJ= 8.6, 1.8 Hz, 1H), 8.25 (dd,= 8.5, 4.9 Hz, 2H)3.08 7.97 (m, 3H), 7.91 (dd) = 6.1,
3.4 Hz, 1H), 7.84 (d) = 8.1 Hz, 1H),7.80'7.73 (m, 1H), 7.64 7.47 (m, 3H) 13C{*H} NMR (101
MHz, CDCk) U 1573, 1485, 137.0, 13®, 133.9, 133.6, 129.85, 129.82, 128.9, 12827.8,
127.6, 127.33, 127.2126.8, 126.5, 128, 1193; IR (DiamondATR, neat)2925, 1278, 1262, 820,
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765, 751cmt; Ry 0.45(petroleum ether/EtOAd,0/1). All the resonances in thid and*C NMR
spectra \ere consistent with reported vali8s.

Accordingto TP2, the reaction of Aminophenyl)methangl23mg, 1mmol) with
1-(naphthaler2-yl)ethanl-ol (207 mg, 1.2 mmo) affordedthedesiredproductl5 asawhite
solid (33 mg, 13%).

2-(Thiophen2-yl)quinoline (16)

Accordingto TP1, the reaction of (minophenyl)methangl23mg, 1mmol) with
1-(thiophen2-yl)ethanl-one (151 mg, 1.2 mmol) affordedthedesiredproduct16 as a pale
yellow solid(127 mg, 60%):mp 128 130 ; *H NMR (400 MHz,CDCl;) 8i14 (d,J = 8.6 Hz,
1H), 8.09 (dJ = 86 Hz, 1H), 7.847.66 (m, 4H), 7.567.43 (m, 2H), 7.16 (dd] = 5.1, 3.7 Hz,
1H); 13C{*H} NMR (101 MHz, CDCE) U 1525, 148.2, 13@, 129.9, 129, 128.7, 128.2, 127.6,
127.3, 1263, 126.0,117.8; IR (DiamondATR, neat) 3003, 1778, 1261, 824, 763, 7%0;
R 0.54 (petroleum ether/EtOAd,0/1). All the resonances in thel and'®C NMR spectra were
consistent with reported valués.

2-Phenethylquinolinel(y)

Accordingto TP1, the reaction of (@minophenyl)methangl23mg, 1mmol) with

4-phenylbutar2-one (178 mg, 1.2 mmol) affordedthe desiredproductl? as ayellow oil (100 mg,
43%):'H NMR (400 MHz,CDCl) 8107 (d,J= 8.5 Hz, 1H), 7.94 (d] = 8.4 Hz, 1H), 7.787.67
(m, 1H), 7.&®i 7.60 (m, 1H), 7.4 7.39 (m, 1H), 7.247.11 (m, 6H)3.29 3.22 (m, 2H), 3.16 3.08
(m, 2H); 13C{*H} NMR (101 MHz, CDC}) U 1618, 147.9, 141.5, 138, 1294, 1289, 128.5,
128.4,127.5, 126.8, 126, 125.8, 121.5, 40.9, 35.1R (DiamondATR, neat)2965,1589, 1485,
1260, 1215, 749, 63dnT!; R: 0.53(petroleumether/EtOAc,10/1). All the resonances in thiH

and®C NMR spectra were consistent with reported valfles.

Accordingto TP2, the reaction of @minophenyl)methangll23mg, 1mmol) with

4-phenylbutar2-ol (180 mg, 1.2 mmo) affordedthe desiredproductl? as a yellowoil (70 mg,
30%)

2-Pentylquinoline 18)

N
>
N

Accordingto TP1, the readon of (2aminophenyl)methangll23mg, 1mmol) with heptan2-one
(137 mg, 1.2 mmol) affordedthedesiredoroduct18 as a yellow oil (136 mg, 68%): *H NMR
(400 MHz,CDCl;) 817 (d,J = 8.5 Hz, 1H), 8.03 (d] = 8.4 Hz, 1H) 7.75 (d,J = 8.1 Hz, 1H),
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7.701 7.63 (m, 1H), 7.8 7.42(m, 1H), 7.27 (dJ = 8.6 Hz, 1H)3.00'2.93 (m 2H),1.87 1.77(m,
2H), 1.451.34 (m, 4H), 0.91 (tJ = 6.9 Hz, 3H) 3C{*H} NMR (101 MHz, CDCk) U 163.1,
1479, 13&, 129.3, 12&, 127.5, 126.7, 125.6, 124. 394, 31.8, 298, 22.6, 141,
IR (DiamondATR, neat) 3026, 2922, 1599, 1502, 1425, 1261, 819, 748, 694, &h¥,
Rr 0.54 (petroleumether/EtOAc,10/1). All the resonances in thtH and*C NMR spectra were
consistent with reported valués.

Accordingto TP2, the reactiorof (2-aminophenyl)methangll23mg, 1mmol) with heptar-ol
(139 mg, 1.2 mmo) affordedthedesiredproductl8 as a yellowoil (66 mg,33%)

2-Cyclopropylquinoling19)
N

2

N
Accordingto TP1, the reaction of (minophenyl)rathanol(123mg, 1mmol) with
1-cyclopropyletharil-one (101 mg, 1.2 mmol) affordedthedesiredproductl9 as a
yellow oil (105 mg, 62%):*H NMR (400 MHz,CDCl;) 81 7.94(m, 2H), 7.73 (dJ = 80 Hz,
1H), 7.677.60 (m, 1H), 7.4i7.38 (m, 1H), 7.15 (d,J = 8.6 Hz, 1H),2.292.21 (m, 1H),
1.2 1.14(m, 2H),1.13 1.06 (m, 2H); 3C{*H} NMR (101 MHz, CDCE) U 163.5, 1481, 135.9,
1294, 128.7, 12'8, 126.8, 128, 119.4, 18.2, 14@; IR (DiamondATR, neat)3005, 2924, 1602,
1501, 1424, 1023, 818, 7867%; R: 0.50(petroleumether/EtOAc,10/1). All the resonances in the
H and"®C NMR spectra were consistent with reported vales.

7,8,9,10Tetrahydre6H-cyclohepta[b]quinoline Z0)

N
>
N

Accordingto TP1, the reaction of @Aminghenyl)methanol1l23mg, 1mmol) with
cycloheptanong135 mg, 1.2 mmol) affordedthedesiredoroduct20as a whitesolid (107 mg,
54%):mp90i92 ;*H NMR (400 MHz,CDCls) 810 (d,J = 8.4 Hz, 1H), 7.79 (s, 1H), 7.70 (d,
J=8.1Hz, 1H), 7.647.54 (m, 1H), 7.8i 7.39 (m, 1H), 3.263.15 (m, 2H), 2.992.87 (m, 2H),
1.931.70 (m, 6H) *C{*H} NMR (101 MHz, CDC}) U 164.8, 146.3, 136.6, 134.7, 188128.5,
1275, 126.9, 129, 40.1, 35.6, 32, 28.9, 27.1IR (DiamondATR, neat)2917, 2350, 1276, 1260,
763, 749cm?; R 0.28(petroleumether/EtOAc10/1). All the resonances in tAE and*C NMR
spectra were consistent with reported valties.

5,6-Dihydrobenzo[c]acridineZl)

Accordingto TP1, the reaction of @&minophenyl)methangll23mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg, 1.2 mmol) affordedthe desiredproduct2l as a white
solid (178 mg, 77%) mp 67168 ;*H NMR (400 MHz,CDClL) 8158 (ddJ= 7.6, 1.6 Hz, 1H),
8.14 (d,J = 8.5 Hz, 1H), 7.92 (s, 1H), 7.75 (dd,= 8.1, 1.5 Hz, 1H),7.69 7.62 (m, 1H),
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7.511 7.35(m, 3H), 7.28 (dJ = 7.6 Hz, 1H), 3.13 (dd] = 84, 5.5 Hz, 2H), 3.02 (dd] = 84, 5.5

Hz, 2H) 3C{*H} NMR (101 MHz, CDC}) U 153.5, 147.7, 139.6, 134.8, 183130.7, 129.8,
129.5, 128, 1281, 128.0, 12, 1271, 126.2, 28.9, 28;8R (DiamondATR, neat)2920, 1277,
1261, 767, 75@nt’; R: 0.64(petroleum ether/EtOAd,0/1). All the resonances in thel and*C

NMR spectra were consistent with reported valtles.

Accordingto TP2, the reaction of Aminophenyl)methangl23mg, 1mmol) with

1,2,3,4tetrahydronaphthaletrol (178 mg, 1.2 mmo) affordedthedesiredoroduct2l as a white

solid (90 mg, 39%).

2,3-Dimethoxyl1H-indeno[1,2b]quinoline @2)

Accordingto TP1, the reaction of (minophenyl)methangl23mg, 1mmol) with
5,6-dimethoxy2,3-dihydro-1H-inden1-one (231 mg, 1.2 mmol)
afforded the desiredproduct22 as a brownsolid (108 mg, 39%): mp 180/182 ;'H NMR (600
MHz, CDCl;) 85 (d,J = 8.4 Hz, 1H), 8.09 (s, 1H), 7.83.74 (m, 2H), 7/1i 7.65 (m, 1H),
7.51 7.44 (m, 1H), 7.09 (s, 1H), 4.06 (s, 3H), 3.98 (s, 3H), 3.92 (s,2€{)'H} NMR (151 MHz,
CDCls) i 1622, 151.7, 149.6, 148.0, 138.1352, 132.9, 13, 1289, 128.7, 127.9, 126.9, 125.
107.8, 104.1, 56.4, 58. 339; IR (DiamondATR, neat) 3003, 1277, 1219, 1105, 74&n?;
Rr 0.37 (petroleumether/EtOAc,10/1). All the resnances in théH and'*C NMR spectra were
consistent with reported valuék.

3-Ethyl2-phenylquinoline Z3)

2
¢
Accordingto TP1, the reaction of (@minophenyl)methangl23mg, 1mmol) with
1-phenylbutanl-one (178 mg, 1.2 mmol) affordedthe desiredproduct23 as a yellowoil (147 mg,
63%) H NMR (400 MHz,CDCl;) 8113 (d,J = 8.5 Hz, 1H), 8.05 (s, 1H), 7.82 (dil= 8.2, 1.5
Hz, 1H), 7711 7.62 (m, 1H), 7.617.39 (m, 6H), 2.80 (q] = 7.5 Hz, 2H), 1.20 (f) = 7.5 Hz, 3H)
13C{*H} NMR (101 MHz, CDCEk) 11160.8, 1465, 1411, 135.4, 135, 129.4, 128.9, 128.86, 82,
128.2, 12'@, 1271, 126.5, 262, 149; IR (DiamondATR, neat) 2929, 1596, 1487, 1417, 1267,
1017, 910, 750, 697, 618m%; R 0.35(petroleumether/EtOAc10/1). All the resonances in the
and®C NMR spectra were consistent with reported valRles.
Accordingto TP1, the reaction of @minophenyl)methangll23mg, 1mmol) with
1-phenylbutanl-ol (180 mg, 1.2 mmo) affordedthedesiredoroduct23 as a yellowoil (63 mg,
27%)
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3-Phenoxy2-phenylquinoline Z4)

Accordingto TP1, the reaction of Aminophenyl)methangl23mg, 1mmol) with
2-phenoxyl-phenyletharl-one (220 mg, 1 mmo) affordedthedesiredoroduct24 as a white
solid (143 mg,40%): mp 130i 132 ;'H NMR (400 MHz,CDCl;) 8120 (d,J = 8.7 Hz, 1H),
8.128.04 (m, 2H), 7.607.63 (m, 2H), 7.59 (s, 1H), 7.64.42 (m, 4H), AL 7.35 (m, 2H),
7211 7.14 (m, 1H), 7.09 (dJ = 8.0 Hz, 2H) 3*C{*H} NMR (101 MHz, CDCE) U 156.5, 153.0,
1499, 144.8, 13A, 1302, 129.7, 129.5, 129.1, 128.4, 128.31, 128.26,0,21267, 124.1, 121.9,
119.4 R 0.50(petroleum ether/EtOAd,0/1). All the resonances in thE and*C NMR spectra
were consistent with reported valu@s.

Me N
4
N Ph

Accordingto TP1, the reagon of (2amino5-methylphenyl)methano{137mg, 1 mmol) with
acetophenongl44 mg, 1.2 mmo) affordedthe desiredoroduct25 asa paleyellow solid(134 mg,
61%):mp 66/ 68 ; *H NMR (400 MHz,CDCl;) 8119 8.10 (m, 3H), 8.07 (d = 8.5 Hz, 1H),
7.84 (d,J = 8.6 Hz, 1H), 7.607.49 (m, 4H), 7.407.41 (m, 1H), 2.55 (s, 3H}3*C{*H} NMR (101
MHz, CDCk) u 1567, 147.0, 139.9, 136.29, 136.23, 1321296, 1293, 128.9, 127.6, 474,
1265, 119.1, 21.7IR (DiamondATR, neat)2921, 1594, 832, 755, 6&n’; R 0.50(petroleum
ether/EtOAc10/1). All the resonances in tHél and'®*C NMR spectra were consistent with
reported value8!

6-Methyl2-phenylquinoline Z5)

3-Ethyl6-methyi2-phenylquinoline(26)

Me N
4
N Ph

Accordingto TP1, the reaction of (Amina5-methylphenyl)methanol (13ng, 1mmol) with
1-phenylbutanl-one (178 mg, 1.2 mmol) affordedthedesiredproduct26 as a yellow 0il(134 mg,
54%):'H NMR (400 MHz,CDCl;) 84 (d,J = 8.6 Hz, 1H), 7.96 (s, 1H), ®b7.54 (m, 3H),
7.537.39 (m, 4H), 2.79 (¢] = 7.5 Hz, 2H), 2.55 (s, 3H), 1.19 = 7.5 Hz, 3H) *C{'H} NMR
(101 MHz, CDC}) 01598, 145.0, 141.1, 136.2, 13.1344, 1312, 129.0, 128, 128.3, 128.0,
127.8, 129, 261, 21.7, 149; IR (DiamondATR, neat) 3057, 2965, 2871, 1597, 1442, 12686,
1013, 910, 823, 760, 7@M'; R 0.35 petroleum ether/EtOALQ/1). All the resonances in thé
and®C NMR spectra were consistent with reported vaRles.

9-Methyl-5,6-dihydrobenzo[clacridine(27)

S12



Accordingto TP1, the reaction of (Amina5-methylphenyl)methanol (13ng, 1mmol) with
3,4-dihydronaphthaleii (2H)-one (175 mg, 1.2 mmol) affordedthe desiredproduct27 as a white
solid (172 mg,70%):mp 78180 ; *H NMR (600 MHz,CDCl;) 8%5 (d,J = 7.7 Hz, 1H), 8.03
(d,J=8.5Hz, 1H), 7.82 (s, 1H), 7.62.46 (m, 2H), 7.8i 7.40 (m, 1H), 7.38i 7.33 (m, 1H), 7.27
(d,J = 7.8 Hz, 1H), 3.11 (dd] = 85, 55 Hz, 2H), 3.00 (ddJ = 85, 5.5 Hz, 2H), 2.53 (s, 3H)
13C{*H} NMR (151 MHz, CDCE) ti 152.6, 1463, 139.3, 135.9, 134.9, 133.1, 130.9, 130.6, 129.5,
1292, 127.99, 127.97, 127.36, 125.97, 125.94, 28.9, 28.5; IR (DiamondATR, neat) 3005,
2936, 2847, 2334, 1277, 1260, 830, #t'; R 0.63(petroleum ether/EtOAG0/1). All the
resonances in thel and®C NMR spectra were consistent with reported vallies.

N
P
MeO N Ph

Accordingto TP1, the reaction of2-aminc4-methoxphenyl)methanol153 mg, 1 mmol) with
acetophenongl44 mg, 1.2 mmo) affordedthe desiredoroduct28 as a pale yellowsolid (122 mg,
52%): mp 495 2 ; '1H NMR (400 MHz,CDCl;) 87 8.10 (m, 3H), 7.3 7.67 (m, 2H),
7.56'7.50 (m, 3H), 7.4087.43 (m, 1H), 7.19 (dd] = 8.9, 2.4 Hz, 1H), 3.98 (s, 3HFC{'H} NMR

(101 MHz, CDCk) 0 1611, 157.8, 150.1, 140.0, 136.5, 129.3, 128.9, 4,277, 1226, 119.6,
117.0, 107, 557; IR (DiamondATR, neat)2918, 1623, 1599, 1457, 1385, 1214, 1027, 839, 757,
698 cntl; Rr0.35(petroleum ether/EtOAQ,0/1). All the resonances in tHél and *C NMR
spectra were consistent with reported valtles.

7-Methoxy2-phenylquinoline Z8)

5-Chloro-2-phenyquinoline @9)
Cl

N
2
N Ph

Accordingto TP1, the reaction of(2-amina6-chlorophenyl)methandlLl57 mg, 1 mmol) with
acetophenon€l44 mg, 1.2 mmo) affordedthedesiredoroduct29 asa paleyellow solid(96
mg,41%):mp88i90 ' H NMR (400 MHz,CDCl;) 81 (d,J = 8.8 Hz, 1H), 8.2£8.15 (m,
2H), 8.10 (d,J = 8.1 Hz, 1H), 7.96 (d) = 88 Hz, 1H), 7.667.47 (m, 5H) *3*C{*H} NMR (101
MHz, CDCk) U 1581, 1491, 139.1, 133, 131.3, 129.8, 129.5, 129.05, 129.0278, 1264,
125.4, 1199; IR (DiamondATR, neat) 2916, 1459, 1274, 1260, 957, 765, 750, G881
Rr 0.60(petroleumether/EtOAc10/1). All the resonances in th#H and'®C NMR spectra were
consistent with reported valuéd.

7-Chloro-2-phenylquinoline 30)

N
2
Cl N Ph

Accordingto TP1, the reaction of (Amina4-chlorophenyl)methandll57 mg, 1mmol) with
acetophenongl44 mg 1.2 mmo) affordedthedesiral product30 as a white solid(147 mg,62%):
mp 108 110 ; H NMR (600 MHz,CDCl;) 8i25 8.09 (m, 4H), 7.88 (d] = 86 Hz, 1H), 7.76
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(d, J= 8.6 Hz, 1H), 7.8i 7.52 (m 2H), 7.517.44 (m, 2H) *3C{*H} NMR (151 MHz, CDC}) U
1584, 1488, 139.3, 136.7, 135.6, 129.8, 129.0, 128.84, 128179,.7, 127.4, 1238, 1193,
IR (DiamondATR, neat) 3011, 1276, 1260, 764, 747cm?’ R 0.58(petroleum
ether/EtOAc10/1). All the resonances in tHél and®*C NMR spectra were consistent with
reported value8!

7-Chloro-3-ethyt2-phenylquinoline 31)

N
2
Cl N Ph

Accordingto TP1, the reaction of GAmina4-chlorophenyl)methandll57mg, 1mmol) with
1-phenylbutanl-one(178 mg 1.2 mmo) affordedthedesiedproduct3l as a yellow 0il(134 mg,
50%): *H NMR (400 MHz, CDCl;) 8il4 6, 1H), 7.98 (s, 1H), 7.69 (d] = 8.7 Hz, 1H),
7.57i 751 (m, 2H), 7.527.39 (m, 4H), 2.78 (¢] = 7.5 Hz, 2H), 1.18 (t) = 7.5 Hz, 3H) 3C{*H}
NMR (101 MHz, CDC§) U 1616, 146.6, 14®%, 1356, 134.7, 134, 128.6, 128.3, 128.29, 128.1
1273, 126.0, 25.9, 18; IR (DiamondATR, neat)2967, 1606, 1478, 1268, 1066, 906, 761, 700,
595 cm!; HRMS (ESH) calcd for G/Hi.CINNa [M + Na] 290.0712, found 290.08

Rr 0.63(petroleum ether/EtOAZ0/1).

7-Chloro-2-pentylquinoline 32)

m/\/\
2
Cl N

Accordingto TP1, the reaction of (Amina4-chlorophenyl)methandll57 mg, 1mmol) with
heptan2-one (137 mg 1.2 mmo) affordedthe desiredproduct32 as a yellowoil (131 mg,56%):

'H NMR (400 MHz,CDCl;) 804 &, 1H), 8.00 (dJ = 8.5 Hz, 1H), 7.67 (dJ = 8.6 Hz, 1H),
7.41 (dd,J = 8.7, 2.1 Hz, 1H), 7.27 (d, = 8.5 Hz, 1H),2.95i2.90(m, 2H),1.85 1.74 (m,2H),

1.43 1.33(m, 4H), 0.93 0.87 (m, 3H) *3C{*H} NMR (101 MHz, CDC}) i *3C NMR (101 MHz,
Chloroformd) 0 4, 1484, 135.9, 135.1, 128, 128.0, 126.7, 125.1, 1271.394, 31.8, 29.7,
227, 14.1 IR (DiamondATR, neat)22927, 2855, 1610, 1497, 1413, 1276, 1127, 1068, 840, 750,
620cn?; Ry 0.75 petroleum ether/EtOAZQ/1). All the resonances the'H and*C NMR spectra
were consistent with reported valliés.

Br N
4
N Ph

Accordingto TP1, the reaction of (&mino5-bromophenyl)methan¢202mg, 1mmol) with
acetophenongl44 mg 1.2 mmo) affordedthe desiredporoduct33 asawhite solid (201 mg,71%):
mp 1201122 ; 'H NMR (400 MHz,CDCl) 8119 8.09 (m, 3H), 8.04 (d] = 9.0 Hz, 1H), 7.99
(d,J=2.2Hz, 1H), 7.90 (d] = 8.7 Hz, 1H), 7.79 (dd] = 8.9, 22 Hz, 1H), 7.5v7.43 (m, 3H)
13C{*H} NMR (101 MHz, CDC#}) Ui 157.8, 147.0, 139, 135.9, 133, 131.6, 128, 129.6, 1291,
128.4, 127.7, 12Q, 119.9 IR (DiamondATR, neat) 3001, 2365, 1275, 1259, 765, 7867;
Rr 0.56 (petroleumether/EtOAQ,0/1). All the resonances in thtH and'®*C NMR spectra were

6-Bromao-2-phenylquinoline 33)
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consistent with reported valuéd.

6-Bromo 3-ethyt2-phenylquinoline 84)

Br N
2
N Ph

Accordingto TP1, the reaction of (Amina5-bromophenyl)methang202mg, 1mmol) with
1-phenylbutanl-one (178 mg 1.2 mmo) affordedthe desiredproduct34 asawhite solid( 137
mg, 44%):mp 128 130 ; H NMR (600 MHz,CDCls) 81 7.95 (m, 2H), 7.94 (s, 1H), 7.72
(dd,J=9.0, 2.3 Hz, 1H), 7.56¢.52 (m, 2H), B1i 7.47 (m, 2H), 7.45 (d,J= 8.5 Hz, 1H), 2.80 (q,
J=7.6 Hz, 2H), 1.19 (t) = 7.5 Hz, 3H) *C{*H} NMR (151 MHz, CDC}) Ui 161.1, 144.9, 40.6,
1365, 1339, 132.3, 131.1, 129. 128.9, 128.7, 12B, 1284, 1203, 26.1, 147
IR (DiamondATR, neat) 2919, 1476, 1262, 909, 840, 760, 6@&r'; R:0.55(petroleum
ether/EtOAc10/1). All the resonances in tHél and'*C NMR spectra were consistewith
reported value8?

8-Bromo-2-phenylquinoline 5)

N

4
N Ph
Br

Accordingto TP1, the reaction of (&mine3-bromophenyl)methan¢202mg, 1mmol) with
acetophenonél44 mg 1.2 mmo) affordedthe desred product35 as a bravn oil (142 mg, 50%):
'H NMR (400 MHz,CDCl;) 8188 8.27 (m, 2H), 8.18 (d] = 8.6 Hz, 1H), 8.06 (dd] = 7.4, 1.5
Hz, 1H), 7.95 (dJ = 8.6 Hz, 1H), 7.77 (ddl = 8.1, 15 Hz, 1H), 7.8i 7.52 (m, 2H), 7.527.46 (m,
1H), 7.3i7.32 (m, 1H); 3C{*H} NMR (101 MHz, CDCk) Ui 1577, 145.2, 139.0, 137, 133.4,
129.9, 129.0, 128.5, 127.827.4, 126.7, 125.7, 119.IR (DiamondATR, neat)3057, 1595, 1486,
1423, 1280, 1025, 962, 836, 756, 6edr'; R:0.53(petroleum ether/EtOAG0/1). All the
resonances in thél and'*C NMR spectra were consistent with reported valties.

2,4-Diphenylquinoline 36)
Ph

N
P
N Ph

Accordingto TP1, the reaction of amino-Uphenylbenzenemethan@99mg, 1mmol) with
acetophenongl44 mg 1.2 mmo) affordedthedesiredproduct36 as awhite solid (203 mg, 72%):
mp11G' 112 ;H NMR (400 MHz,CDCl) 8125 (d,J = 8.5 Hz, 1H), 8.20 (d] = 7.3 Hz, 2H),
7.91 (d,J = 8.4 Hz, 1H), 7.83 (s, 1HY.77 7.71 (m, 1H), 7.627.41 (m, 9H) BC{'H} NMR (101
MHz, CDCk) G 1571, 149.3, 148.9, 139.8, 138.6, 130129.7, 129.66, 125, 128.9, 128.7, 1286,
127.7,1265, 125.9, 128, 119.5 IR (DiamondATR, neat)3005 1588, 1485, 1403, 765, 700,
588 cnvl; Ry 0.58 (petroleumether/EtOAc10/1). All the resonances in théH and *C NMR
spectra were consistent with reported valfies.
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3-Ethy}2,4-diphenylquinoline 37)
Ph

N
-
N Ph

Accordingto TP1, the reaction of aminoU-phenylbenzenemethand99mg, 1mmol) with
1-phenylbutanl-one (178 mg 1.2 mmo) affordedthedesirel product37 as a white solid(186
mg, 60%):mp 1321133 ; 'H NMR (600 MHz,CDCl;) 818 (d,J = 8.4 Hz, 1H), 7.8i 7.63 (m,
1H), 7.60 (d,J = 7.5 Hz, 2H),7.5% 753 (m, 2H), 7.527.48 (m, 3H), 7.4717.44 (m, 1H),
7411737 (m, 1H),7.3717.32(m, 3H), 2.62 (qJ = 7.5 Hz, 2H), 079 (t, J = 7.5 Hz,3H); 3C{*H}
NMR (151 MHz, CDCEk) U 1612, 1475, 1461, 141.7, 13%A, 1332, 129.5, 129.47, 128, 1287,
128.5, 1281, 128.0, 127@, 1276, 126.3, 126.2, 23.5, 15.IR (DiamondATR, neat)2987, 1275,
762, 749, 700, 608mL; Rr 0.42(petroleum ether/EtOAd,0/1). All the resonances in thie and
I3C NMR spectra were consistent with reported valtfes.

7-Phenyib,6-dihydrobenzo[clacridine 38)

Accordingto TP1, the reaction of aminoU-phenylbenzenemethan@d99mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthe desirel product38 asa white
solid (258 mg, 84%): mp 148 150 ; 'H NMR (600 MHz,CDCk) 8157 8.61 (m, 1H), 8.21 (d,
J = 8.4 Hz, 1H),7.69 7.64 (m, 1H), 760i 7.54 (m 2H), 7.547.50 (m, 1H), 7.487.43 (m, 2H),
7.4%317.37 (m, 2H), 7.367.32 (m, 2H), 7.8i 7.26 (m 1H), 2.922.89 (m, 2H)2.88 2.85 (m, 2H)
1B3C{*H} NMR (151 MHz, CDCE) i 153.2, 147.3, 145, 139.4, 137, 135.2, 12%, 129.7, 129.6,
1287, 1286, 128.2, 128.0,127.9, 127.8, 127, 1265, 1262, 1261, 28.4, 26.6
IR (DiamondATR, neat) 3061, 2955, 2301, 1487, 1275, 1030, 766, 700, G187
R 0.53(petroleum ether/EtOAd,0/1). All the resonances in thel and'®C NMR spectra were
corsistent with reported valués.

Accordingto TP2, the reaction of AmincUphenylbenzenemethan@99mg, 1mmol) with
1,2,3,4tetrahydronaphthalet-ol (178 mg 1.2 mmo) affordedthedesiredproduct38 asa white
solid (120mg, 39%).

4-Methyt2-phenylquinoline 39)
Me

N
-
N Ph

Accordingto TP1, the reation of X(2-aminophenyl)ethad-ol (137 mg, 1mmol) with
acetophenongl44 mg 1.2 mmo) affordedthe desiredoroduct39 asa paleyellow solid (130 mg,
59%):mp 649 67 ;*H NMR (400 MHz,CDCls) 8126 8.12 (m, 3H), 7.99 (ddl = 8.3, 1.5 Hz,
1H), 7.777.69 (m, 2H), 7.607.50 (m, 3H), B1i 7.43 (m, 1H), 2.75 (s, 3HFC{'H} NMR (101
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MHz, CDCk) 011572, 148.2, 144.9, 139.9, 130.129.4, 123, 1289, 127.6, 127.3, 126.1, 123.7,
1199, 19.1 IR (DiamondATR, neat) 3065, 1597, 1350, 1027, 864, 766, 6%0n?;
Rr 0.38 (petroleumether/EtOAc,10/1). All theresonances in thi#H and'®C NMR spectra were
consistent with reported valués.

7-Methyl5,6-dihydrobenzo[clacridine 40)

Accordingto TP1, the reaction of -“[2-aminoghenyl)etharl-ol (137mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthe desiredproduct40 as a white
solid (145 mg,59%): mp 100/102 ; 'H NMR (400 MHz,CDCls) 8158 (d,J = 7.7 Hz, 1H),
8.14 (d,J = 8.5 Hz, 1H), 7.99 (dJ = 8.5 Hz, 1H),7.69 7.61 (m,1H), 755 747 (m, 1H),
7461 7.33 (m,2H), 7.28 (dJ = 7.5 Hz, 1H), 3.14 (dd] = 84, 5.6 Hz, 2H), 3.00 (dd] = 8.4, 5.6
Hz, 2H), 267 (s, 3H) *C{*H} NMR (101 MHz, CDC}) U 152.7, 146.9, 139.8, 139.135.3,
1303, 129.5, 128.5, 128.3, 127.8, 127.6, 127.3, 826259, 123.7, 28, 255, 141,
IR (DiamondATR, neat)3006, 2924, 2367, 1578, 1276, 1260, 753, @23; R:0.56(petrolaim
ether/EtOAc10/1). All the resonances in théH and'*C NMR spectra were consistent with
reportedvaluesi’!

2-([1,1'-Biphenyl}4-yl)-5-phenyt1H-pyrrole (41)

Ph

Accordingto TP3, the reaction of 2-phenylglycinol(137mg, 1mmol) with
1-([1,1-biphenyl}4-ylethanl-one (235 mgl.2 mmo) affordedthedesiredporoduct4l as a pale
yellow solid (159 mg, 54%): mp 212214 ; 'H NMR (600 MHz, CDCL) 863 (s, 1H),
7.677.59 (m, 6H), 7.56 (d] = 7.7 Hz, 2H), 7.8i 7.44 (m, 2H), 7.8i 7.39 (m, 2H), 7.3Bi 7.33 (m,
1H), 7.26( 7.21 (m, 1H), 6.@i 6.59 (m, 2H);, *C{*H} NMR (151 MHz, CDCEk) U 140.7, 132,
133.5, 132.9132.5, 1312, 129.1, 128.9, 128, 127.4, 126.9, 126, 124.2, 123.9, 108.3, 108.2
IR (DiamondATR, neat) 3455 2960, 1257 1016, 751 cm% R:0.54 (petroleum
ether/EtOAc10/1). All the resonances in tHél and'®*C NMR spectra were consistent with
reported value85

2-([1,1'-Biphenyl}-4-yl)-5-phenyt1H-pyrrole (42)

Cl

Accordingto  TP3, the reaction of 2-phenylglycinol(137mg, 1mmol) with
1-(4-chlorophenyl)ethari-one (186 mg, 1.2 mmol) affordedthedesiredproduct42 as white
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solid (28 mg, 11%): mp 152 154 ; *H NMR (600 MHz,CDCls) 854 (s, 1H), 7.53 (dl = 7.7
Hz, 2H), 7.45 (dJ = 8.2 Hz, 2H), 7.2i 7.38 (m, 2H), 7.36 (dJ = 8.2 Hz, 2H), 7.267.19 (m, 1H),
6.62i 6.54 (m, 2H); 3C{*H} NMR (151 MHz, CDCE) G 1337, 1324, 1321, 132.0, 1311, 129.2,
129.1, 126.7, 125, 123.9, 108.5, 108;2R (DiamondATR, neat) 3458, 295, 1275, 7% cn?;
R:0.47 (petroleum ether/EtOAd,0/1). All the resonances in thel and*C NMR spectra were
consistent with reported valuéd.

2-Phenyt4 5-dihydro-1H-benzo[glindole (43)

ph— |
N
H

Accordingto  TP3, the reaction of 2-phenylglycinol(137mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthe desiredproduct43 as a pale
yellow oil (103 mg, 42%): *H NMR (600 MHz,CDCl) 847 (s, 1H), 7.54 (d] = 7.7 Hz, 2H),
7.4417.36(m, 2H),7.29 7.18(m, 4H), 7.4i 7.04(m, 1H), 6.536.35 (m, 1H)3.03i 2.91 (m, 2H),
2.90i 2.68 (m, 2H), *C{*H} NMR (151 MHz, CDCH) i 135.1, 132.7, 129, 128.5, 1267, 126.3
1254, 123.8, 122, 118.3, 10&, 301, 21.9 IR (DiamondATR, neat)3439, 298, 1608, 1506,
1289, 905, 758 cnt!; R:0.45 (petroleum ether/EtOAQ,0/1). All the resonances in thE and*C
NMR spectra were consistent with reported valtiés.

2-Benzyis5-phenytlH-pyrrole (44)
Ph

T=Z" N

Accordingto TP3, the reaction ophenylalanino(152 mg, 1mmol) with acetophenoné€l44 mg
1.2 mmo) affordedthedesiredproduct44 as a white solid(26 mg, 11%): mp86i88 ; H
NMR (600 MHz,CDCl;) 83 (s, 1H), 7.38 (d] = 7.8 Hz, 2H), 7.81 7.28(m, 4H), 7.2 7.2
(m, 3H), 7.8i7.12(m, 1H), 6.416.41(m, 1H), 6.®i 6.03(m, 1H), 4.03 (s, 2H)**C{*H} NMR
(151 MHz, CDCE) 111394, 132.9, 132.1, 131.6, 128.9, 128.82880, 1267, 125.9, 123, 1088,
106.2, 344; IR (DiamondATR, neat) 3437, 1508, 1262, 899, 720 cm?; R:0.50 (petroleum
ether/EtOAc10/1). All the resonances in tHél and'®*C NMR spectra were consistent with
reported value87]

2-Benzyt5-(naphthaler2-yl)-1H-pyrrole (45)

Ph /|

UL
H

Accordingto  TP3, the reaction of phenylalanino(152mg, Immol)  with
1-(naphthaler2-yl)ethanl-one 04 mg, 1.2 mmol) affordedthedesiredproduct45 as a yellow
oil (48 mg, 17%): *H NMR (600 MHz, CDCls) 8121 (s, 1H), 7.807.71 (m, 4H), 7.60 (d] = 8.6
Hz, 1H), 7.4i 7.41 (m, 1H), 740i 7.37 (m, 1H), 7.3i 7.32 (m, 2H), 7.297.24 (m, 3H), 60i 6.55
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(m, 1H), 6121 6.08 (m, 1H), 4.06 (s, 2H)**C{*H} NMR (151 MHz, CDC}) Ui 1394, 133.9, 132.6,
132.0,1317, 1303, 128.86, 128.83, 128.6, 127.8, 127126.72, 126.5, 125.3, 1231205, 109.0,
106.9, 34.4 IR (DiamondATR, neat) 3440, 2®3, 1509, 1260, 1042 855, 764 cnrl
R:0.54 (petroleum ether/EtOAd,0/1). All the resonances in thel and*C NMR gectra were
consistent with reported valué$.

2-Benzyt4,5-dihydro-1H-benzo[glindole (46)
Ph

T=Z" N

Accordingto  TP3, the reaction of phenylalanino(152mg, Immol)  with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthe desiredproduct46 as a pale
yellow oil (114 mg, 44%): 'H NMR (600 MHz, CDCl;) 88 (s, 1H), 7.4/ 7.5/ (m, 2H),
7.56 7.50 (m, 3H), 7.44 (d] = 7.3 Hz, 1H), 7.2 7.37 (m, 1H), 7.317.24 (m, 2H), 6.159 1H),
4.28 (s, 2H), 221 3.15 (m, 2H), 3.01i 2.95 (m, 2H); *C{*H} NMR (151 MHz, CDC}) U 139.4,
1346, 131.7, 12%, 128.84, 128.80, 128.1273, 1267, 1265, 124.7, 120.7, 119, 107.0, 34.5,
30.1, 21.9 IR (DiamondATR, neat)3421, 298, 1506, 1290, 757, 697 cm!; R: 0.40 (petroleum
ether/EtOA, 10/1). All the resonances in tHél and®*C NMR spectra were consistent with
reported value8’]

2-([1,1'-Biphenyl}4-yl)-5-ethyt1H-pyrrole (47)

/]

N
H

Et

Ph

Accordingto TP3, the reaction of 2-amincl-butanol(89 mg, 1mmol) with
1-([1,1-biphenyl}4-ylethanl-one (235 mg 1.2 mmo) affordedthedesiredproduct47 as a
yellow oil (92 mg, 37%): *H NMR (600 MHz,CDCls) 819 (s, 1H)7.64i 7.57 (m, 4H), 7.51 (d,
J=8.1Hz, 2H), 7.4 741 (m, 2H), 7.3i 7.31 (m, 1H), 651V 6.45 (m, 1H), 6.4 5.99 (m, 1H),
2.71 (q,d = 7.6 Hz, 2H), 1.31 (t) = 7.6 Hz, 3H) 3C{*H} NMR (151 MHz, CDC}) U 14009,
138.4, 136.0, 132, 1304, 128.9, 127.6, 127.2, 126.9, 123.8, B)6106.4, 212, 138;
IR (DiamondATR, neat) 3436, 29%64, 1530, 1260, 903 724 cntl; HRMS (ESt) calcd for
CigHi7/NNa [M + Na] 270.1259, found 270.123R 0.51 (petroleum ether/EtOA4,0/1).

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

Et/l
N
H

Accordingto TP3, the reaction of 2-amincl-butanol(89 mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthedesiredporoduct48 as a
yellow oil (20 mg, 10%): *H NMR (600 MHz,CDCl;) 83 (s, 1H)7.21i 7.15 (m, 2H), 7.11 (d,
J=7.5Hz, 1H), 7.6i 7.00 (m, 1H), 5.86 (s, 1H), 26 2.91 (m, 2H),2.75 2.66 (m, 4H), 1.31 (tJ
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= 7.6 Hz, 3H) C{*H} NMR (151 MHz, CDCE) i 135.4, 134.5, 129.6, 128.3, 126.5, 126.4, 124.5,
1207, 117.7, 104.6, 30.2, 22.0, 2113.8 IR (DiamondATR, neat)3419, 2928, 1507, 756 cnt;

R 0.43 (petroleum ether/EtOAd,0/1). All the resonances in tAE and®C NMR spectra were
consistent with reported valué$.

2-Ethyl-5-(naphthaler2-yl)-1H-pyrrole (49)
Et— |

N
L

Accordingto TP3, the reaction of 2-amincl-butanol(89 mg, 1mmol) with
1-(naphthaler2-yl)ethanl-one (204 mg 1.2 mmo) affordedthedesiredproduct49 as a pale
yellow oil (31 mg, 14%): *H NMR (600 MHz,CDCls) 8.30 (s, 1H), 7.837.78 (m, 4H), 7.65 (dd,
J=8.6, 1.9 Hz, 1H), 79744 (m, 1H), 7.8 7.38 (m 1H), 6.8i6.54 (m, 1H), 6.®i 6.03 (m,
1H), 2.74 (9J = 7.6 Hz, 2H), 1.34 (t) = 7.6 Hz, 3H) *C{*H} NMR (151 MHz, CDCE) U 13C
NMR (151 MHz, Chloréorm-d) 1863, 133.9, 131.9, 130.7, 130.5, 128.6, B271.277, 126.5,
125.2, 1233, 1203, 106.9, 106.6, 21.2, 18.IR (DiamondATR, neat) 3430, 2967, 1507,1200,
1038, 853,760 cm; Ry 0.58 (petroleum ether/EtOAG,0/1). All the resonances in thid and'*C
NMR spectra were consistent with reported valtiés.

2-([1,1'-Biphenyl}-4-yl)-5-methyt1H-pyrrole (50)

Ph

Accordingto TP3, the reaction of 2-amincl-propanol75 mg, 1mmol) with
1-([1,1-biphenyl}4-ylethanl-one (235 mg 1.2 mmo) affordedthedesiredproduct50as a
colorlessoil (21 mg, 9%): *H NMR (600 MHz,CDCls) 118.17 (s, 1H), ®&3i 7.57 (m, 4H), 7.50 (d,
J=8.0 Hz, 2H), 7.4 7.42 (m, 2H), 7.3i 7.31 (m, 1H), 6.45 (dJ = 3.1 Hz, 1H), 5.98 (dJ = 3.1
Hz, 1H), 2.36 (s, 3H)**C{*H} NMR (151 MHz, CDC}) U 140.8, 1381, 132.0, 130.6, 129.4,
128.9, 127.6, 127.2, 1257.1238, 1083, 1066, 134; IR (DiamondATR, neat)3395 291, 1493
1037, 756 cm?; R: 0.50 (petroleum ether/EtOAd,0/1). All the resonances in thid and*C NMR
spectra were consistent with reported valtiés.

2-Methyt4,5-dihydro-1H-benzo[glindole (51)

Me/l
N
H

Accordingto TP3, the reaction of 2-amincl-propanol(75 mg, 1mmol) with
3,4-dihydronaphthaleri(2H)-one (175 mg 1.2 mmo) affordedthedesiredporoduct51 as a
yellow oil (38 mg, 21%): *H NMR (600 MHz,CDCl;) 789 (s, 1H), 7.217.15 (m, 2H), 7.09 (d,
J=7.4 Hz, 1H), 7.6i 7.00 (m, 1H), 5.83 (s, 1H), 2.92 (#,= 7.6 Hz, 2H), 2.71t(J= 7.6 Hz, 2H),
2.34 (s, 3H)3C{*H} NMR (151 MHz, CDCE) Ui 1345, 129.6, 128, 1284, 1266, 126.5, 124.5,
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120.9, 117.71064, 30.2, 21.9, 13;.9R (DiamondATR, neat)3415, 2926, 1506, 1286,787, 755
cmt®; Rr 0.55 (petroleum ether/EtOAd,0/1). All the resonances in tAel and®*C NMR spectra
were consistent with reported valls.
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Gram-scalesynthesisof 2-([1,1'-Biphenyl]-4-yl)quinoline (14)

CrCl, (10 mol%)
O  6,6-dmbpy (20 mol%) N
©\AOH +-BUOK (1.2 equiv) _
+ - N
NH, PhCI (0.5 M) O
Ph Ph

1a 140°C, 24 h 14: 739
. 0
(10 mmol, 1.23 g) 2k (2.05 g)

To a clean, ovedried, screw cap reaction tube was added L£HTR3 mg, 1 mmol),
6,6-dimethyl2,2-dipyridyl (368 mg, 2mmol), 2-aminobenzyl alcohol(1.23 g, 10 mmol),
1-([1,1-biphenyl}4-yhethanl-one @.35 g, 12 mmol) t-BuOK (1.35 g, 12 mmo]) and
chlorobenzene (20 mlynder nitrogen atmosphere. The reaction mixture was stirre4D&t In

an oil bath for24 h. Then, the reaction mixture was diluted with wa2rriL) and extracted with
EtOAc (3 x30 mL). The resultant organic layer was dried over anhydrous ig8®the solvent

was evaporated under reduced pressure. The crude mixture was purified by silica gel column
chromatography using petroleum ether/EtOAc as the eluting systerexpeeted produdt4 was
afforded in the yield of 36 (2.05 Q).
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Gas Chromatography analysis

The reactions were set up following the general procedurthdamynthesis ofjuinolinesthrough
CrCl-catalyzed acceptorless dehydrogenatiss depicted in Fjure S1, Hwas detected by GC
analysis (TCD detection) of the reaction headspace, which was performed on a SCIGRE 436

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

0] X
OH standard conditions _
+ > N + Hp T
NH»
ph (

Ph detected by GC)
1a 2k 14: 82%

35,000
30,000
25,000
20,000
15,000

10,000

H2

5,000

i oFF|

-5,000
-10,000
-15,000
-20,000

-25,000

oo o1 012 014 016 018 02 022 024 026 028 03 032 034 036 038 04 042 044 0456 D048 05 052 054 0
i Mame [ Time [Min] | Cuarbty %] [ Height[uv] [ AreafuvMin] | AreaZ %] |
P 1 |HZ 0.3 0.04 3811.0 1088 100.000
| | Total 0.04 3811.0 1088 100.000

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

a) Dehydrogenative reaction of 2aminobenzylalcohol

CrCl, (10 mol%)
6,6'-dmbpy (20 mol%)

©\/\OH £BuOK (1.2 equiv) ©\Ao
NH, PhCI (0.5 M) NH,

140 °C, 24 h

1a 52a: 53%

To a clean, ovedried, screw cap reaction tube was added £KC2.3 mg, 0.1 mmol),
6,6-dimethyl2,2-dipyridyl (36.8 mg,0.2 mmol), 2-aminobenzyl alcoho(123 mg,1 mmol),
t-BuOK (13.5 mg,1.2 mmol) andchlorobenzen€2 mL) under nitrogen atmosphere. The reaction
mixture was stirred at4D € in an oil bath for24 h. Then, the reaction mixture waituted with

water (5 mL) and extracted with EtOAc (3 x10 mL). The resultant organic layer was dried over
anhydrous MgS@and the solvent was evaporated under reduced pressure. The crude mixture was
purified by silica gel column chromatography using petrol ether/EtOAc as the eluting system.
2-Amino-benzaldehydés2a was affordedin the yield of 53% (64 mg) 'H NMR (600 MHz,
CDClz) 119.87 (s, 1H), 7.48 (d] = 7.8 Hz, 1H), 7.8i 7.28 (m, 1H), 6.8i 6.71 (m, 1H), 6.65 (dJ

= 8.3 Hz, 1H), 6.12 (s, 2H)3C{'H} NMR (151 MHz, CDC}) 194.2, 150.0, 139, 135.3, 118.9,
116.5, 116.1IR (DiamondATR, neat) 3395, 2921, 1493, 1037, 756crll the resonances in
the'H and®C NMR spectra were consistent with reported vakfes.

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

CrCl, (10 mol%
OH 2 °) 0

6,6'-dmbpy (20 mol%)
/@)\ t-BuOK (1.2 equiv) /©)J\
Ph PhCI (0.5 M) Ph

140 °C, 24 h 2k: 62%

To a clean, ovedried, screw cap reaction tube was addexCl (12.3 mg, 0.1 mmol),
6,6-dimethyl2,2-dipyridyl (36.8 mg,0.2 mmol),1-([1,1-biphenyl}4-yl)ethanl-ol (1.2 mmol),

t-BuOK (13.5 mg, 12 mmol) andchlorobenzen€2 mL) under nitrogen atmosphere. The reaction
mixture was stirred at4D € in an oil bath fa 24 h. Then, the reaction mixture was diluted with
water (5 mL) and extracted with EtOAc (3 x10 mL). The resultant organic layer was dried over
anhydrous MgS@and the solvent was evaporated under reduced pressure. The crude mixture was
purified by sili@a gel column chromatography using petroleum ether/EtOAc as the eluting system.
1-([1,1-Biphenyl}4-ylethanl-one2k wasaffordedin in theyield of 626 (122 mg).

¢) Proposed intermediates
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CrCl, (10 mol%)

O 6,6'-dmbpy (20 mol%) X
@O t-BUOK (1.2 equiv) _
+ N
NH, PhCI (0.5 M) O
Ph Ph

140 °C, 24 h
52a 2k 14: 79%

To a clean, ovedried, screwcap reaction tube was addé€drCl, (12.3 mg, 0.1 mmol),
6,6-dimethyl2,2-dipyridyl (36.8 mg, 0.2 mmol) 2-amincbenzaldehydg121 mg, 1 mmol),
1-([1,1-biphenyl}4-yletharl-one (235 mg, 1.2 mmol), t-BuOK (13.5 mg, 12 mmol) and
chlorobenzené2 mL) unde nitrogen atmosphere. The reaction mixture was stirred@tlin

an oil bath for24 h. Then, the reaction mixture was diluted with water (5 mL) and extracted with
EtOAc (3 x10 mL). The resultant organic layer was dried over anhydrous Mg$Dthe salent

was evaporated under reduced pressure. The crude mixture was purified by silica gel column
chromatography using petroleum ether/EtOAc as the eluting sy$teardesired iwduct14 was
obtained intheyield of 79% (221 mg).
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H and 3C{*H} NMR Spectra of Compounds
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Figure S25. 13C{*H} NMR (101 MHz) spectrum of compoundl4 in CDCls;
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Figure S27. 13C{*H} NMR (101 MHz) spectrum of compound15 in CDCl3
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Figure S29. 13C{*H} NMR (101 MHz) spectrum of compound16 in CDCl3
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Figure S33. 13C{*H} NMR (101 MHz) spectrum of compound18in CDCl3
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Figure S35. 13C{*H} NMR (101 MHz) spectrum of compound19 in CDCl3
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Figure $47. 13C{*H} NMR (101 MHz) spectrum of compound25 in CDCl3
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Figure $49. 13C{*H} NMR (101 MHz) spectrum of compound26 in CDCl3
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Figure S50. *H NMR (600 MHz) spectrum of compound27 in CDCls
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Figure S51. 3C{*H} NMR (151 MHz) spectrum of compound27 in CDCl3
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Figure S52. 'H NMR (400 MHz) spectrum of compound28in CDCl3
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Figure S54. 'H NMR (400 MHz) spectrum of compound29 in CDCl3
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Figure S57. 13C{*H} NMR (151 MHz) spectrum of compound30in CDCl3
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Figure S60. 'H NMR (400 MHz) spectrum of compound32 in CDCl3

Figure S61. 3C{*H} NMR (101 MHz) spectrum of compound32 in CDCl3
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