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1. General considerations   

Unless otherwise noted, all reagents were purchased from commercial 

suppliers and used without purification. All Suzuki reactions were performed in 

Rotaflo® (England) resealable screw cap Schlenk flask (approx. 20 mL volume) in 

the presence of Teflon coated magnetic stirrer bar (4 mm × 10 mm). 

N,N-Dimethylformamide (DMF) was distilled under calcium hydride under reduced 

pressure. Dioxane and isopropyl alcohol were distilled from sodium under nitrogen. 

tert-butanol was refluxing with sodium and the distillate was stored under CaH2.  It 

was distilled from calcium hydride under nitrogen prior to use.1 New bottle of 

n-butyllithium was used (Note: since the concentration of n-BuLi from old bottle may 

vary, we recommend to perform a titration prior to use). K2CO3 and K3PO4 were 

purchased from Fluka. Thin layer chromatography was performed on Merck 

precoated silica gel 60 F254 plates. Silica gel (Merck, 70-230 and 230-400 mesh) was 

used for column chromatography. 1H NMR spectra were recorded on a Bruker (400 

MHz) spectrometer. Spectra were referenced internally to the residual proton 

resonance in CDCl3 (δ 7.26 ppm), or with tetramethylsilane (TMS, δ 0.00 ppm) as the 

internal standard. Chemical shifts (δ) were reported as part per million (ppm) in δ 

scale downfield from TMS. 13C NMR spectra were referenced to CDCl3 (δ 77.0 ppm, 

the middle peak). Coupling constants (J) were reported in Hertz (Hz). Mass spectra 

(EI-MS and ES-MS) were recorded on a HP 5989B Mass Spectrometer. 

High-resolution mass spectra (HRMS) were obtained on a Brüker APEX 47e FT-ICR 

mass spectrometer (ESIMS). GC-MS analysis was conducted on a HP 5973 GCD 

system using a HP5MS column (30 m × 0.25 mm).  The products described in GC 

yield were accorded to the authentic samples/dodecane calibration standard from HP 
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6890 GC-FID system. Compounds described in the literatures were characterized by 

comparison of their 1H, and/or 13C NMR spectra to the previously reported data. 

2. Preparation of indolyl phosphine ligand   

N
Me

Cy2P

CM-phos  

N-Methyl-2-(2’- Dicyclohexylphosphinophenyl)indole (CM-phos) was prepared 

according to the literature method.2  

3. Preparation of alkenyl tosylates and mesylates substrates 

4-(p-Toluenesulfonyloxy) coumarin, 1-methyl-4-(p-toluenesulfonyloxy)-2-quinolone, 

6-Methyl-4-(p-toluenesulfonyloxy)-2-pyranone, 6-methyl-4-(p-toluenesulfonyloxy) 

coumarin, 6-methyl-4-(p-methanesulfonyloxy) coumarin, 4-(p-methanesulfonyloxy) 

coumarin, 7-mexothyl-4-(p-toluenesulfonyloxy) coumarin, 1-methyl-4- 

(p-methanesulfonyloxy)-2-quinolone, 6-chloro-4-(p-toluenesulfonylox) coumarin 

were prepared from their corresponding precursors with TsCl or MsCl in the presence 

of triethylamine in CH2Cl2 according to the literature method without modifications.3 

1,2-Dihydro-3-naphthyl tosylate, 2-Ethoxycarbonyl- 1-cyclohexenyl tosylate, 

2,2-diphenyl-1-methylethenyl tosylate, 2-phenyl- 1-cyclohexenyl tosylate, 

1,2-dihydro-3-methyl-4-naphthyl tosylate, and 2,2-diphenyl-1-methylethenyl 

mesylate were prepared from their corresponding species according to the literature 

method without modifications.4  
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1,2,3,6- Tetrahydro- 2,2,6,6-tetramethylpyridin-4-yl-4- tosylate 

A round bottom flask was charged with 2,2,6,6-Tetramethyl-4-piperidone (40 mmol) 

and purged with nitrogen. NMP (80 ml) was added and was cooled to -15oC. Solid 

NaOtBu (44 mmol) was added and the solution was stirred at room temperature for 2h. 

The solution was cooled to -40 oC and p-toluenesulfonic anhydride (44 mmol) was 

added in a single portion. The reaction mixture was stirred at -40 oC to r.t. for 

overnight. The tan solution was combined MTBE (300ml) and washed with aq 

NaHCO3 (400ml) and water. The organic phase was concentrated under reduced 

pressure. The crude products were purified by flash column chromatography on silica 

gel (230-400 mesh) to afford the desired product (65%).as tan oil that slowly 

solidified. M.p.: 43.4-47.4 oC; 1H NMR (400 MHz, CDCl3) δ1.07 (s, 6H), 1.09 (s, 6H), 

1.98 (s, 2H), 2.43 (s, 3H), 5.18 (s, 1H), 7.32 (d, J=7.2Hz, 2H), 7.78 (d, J=6.8Hz, 2H); 

13C NMR (100 MHz, CDCl3) δ21.5, 29.9, 30.9, 40.2, 50.9, 51.4, 124.0, 128.3, 129.5, 

133.0, 144.5, 144.9; HRMS: calcd. for C16H24N2O3SH+: 310.1480, found 310.1477. 

 

4. General procedures for reaction conditions screening and 

coupling reactions 

General procedures for screening: Pd(OAc)2 (4.4 mg, 0.020 mmol) and ligand (Pd:L 

= 1:4) were loaded into a Schlenk tube equipped with a Teflon-coated magnetic stir 

bar. The tube was evacuated and flushed with nitrogen for several times. 
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Precomplexation was applied by adding freshly distilled dichloromethane (1 mL) and 

Et3N (100 μL) into the tube. The solution was stirred and warmed using a hair drier 

for about 1 to 2 minutes until the solvent started boiling. The solvent was then 

evaporated under a high vacuum. Alkenyl tosylate (1.0 mmol), phenylboronic acid 

(2.0 mmol) and base (3.0 mmol) were loaded into the tube, and the system was further 

evacuated and flushed with nitrogen for three cycles. The solvent (3.0 mL) was then 

added. The tube was stirred at room temperature for ~5 minutes and then placed into a 

preheated oil bath (50 oC) for 24 hours. After completion of reaction, the reaction tube 

was allowed to cool to room temperature. Ethyl acetate (~10 mL), dodecane (114 μL, 

internal standard) and water (~3 ml) were added. The organic layer was subjected to 

GC analysis. The GC yield obtained was previously calibrated by authentic 

sample/dodecane calibration curve. 

Table S1.  Screening of Reaction Conditions.a 

Pd(OAc)2 (2 mol%)
CM-phos

50 oC, 24 h

OTs B(OH)2

base, solvent

1

N
Me

Cy2P
CM-phos  

entry base solvent yield %b 
1 K3PO4•H2O t-BuOH 95 (91)c 
2 K3PO4 t-BuOH 59 
3 K2CO3 t-BuOH 49 
4 Cs2CO3 t-BuOH 22 
5 K3PO4•H2O toluene 90 
6 K3PO4•H2O DMF 61 
7 K3PO4•H2O dioxane 58 
8 K3PO4•H2O i-PrOH 64 
9d K3PO4•H2O t-BuOH 0 
10e K3PO4•H2O t-BuOH 76 
11f K3PO4•H2O t-BuOH 87 
12g K3PO4•H2O t-BuOH 22 
13h K3PO4•H2O t-BuOH 28 
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14i K3PO4•H2O t-BuOH 19 
aReaction conditions: Pd(OAc)2 (2.0 mol %), CM-phos  (8.0 mol %), 1 (1.0 mmol), ArB(OH)2 (2.0 

mmol), base (3.0 mmol), solvent (3.0 mL) were stirred at 50 °C for 24 h under nitrogen.  bCalibrated 

GC yields were reported using dodecane as the internal standard.  cIsolated yield in parenthesis.  
dReaction was conducted at room temperature for 24 h. eSPhos ligand is used.  fXPhos ligand is used.  
gAd2PBu ligand is used.  htBu3P ligand is used.  iPh3P ligand is used. 

 

 

General procedure for Suzuki reaction of alkenyl mesylates or tosylates: Pd(OAc)2 

and CM-phos (Pd:L = 1:4) were loaded into a Schlenk tube equipped with a 

Teflon-coated magnetic stir bar. The tube was evacuated and flushed with nitrogen for 

several times. Precomplexation was applied by adding freshly distilled 

dichloromethane (1 mL) and Et3N (100 μL) into the tube. The solution was stirred and 

warmed using a hair drier for about 1 to 2 minutes until the solvent started boiling. 

The solvent was then evaporated under a high vacuum. Alkenyl tosylates/mesylate 

(1.0 mmol), aryl boronic acid (2.0 mmol) and K3PO4•H2O (3.0 mmol) were loaded 

into the tube, and the system was further evacuated and flushed with nitrogen for 

several times. The solvent tert-butanol (3.0 mL) was then added. The tube was stirred 

at room temperature for several minutes and then placed into a preheated oil bath 

(50-110 oC) for the time period as indicated in Table. After completion of reaction as 

judged by GC analysis, the reaction tube was allowed to cool to room temperature and 

quenched with water and diluted with EtOAc. The organic layer was separated and 

the aqueous layer was washed with EtOAc. The filtrate was concentrated under 

reduced pressure. The crude products were purified by flash column chromatography 

on silica gel (230-400 mesh) to afford the desired product. 
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5. Characterization data for coupling products 

1,2-Diphenylcyclohex-1-ene (Table 2, Entry 1)5 

Ph  

Hexane, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ2.04-2.05 (s, 4H), 2.68 (s, 4H), 

7.19-7.24 (m, 6H), 7.27-7.29 (m, 4H); 13C NMR (100 MHz, CDCl3) δ23.21, 31.88, 

125.6, 127.5, 128.9, 134.9, 143.8; MS (EI): m/z (relative intensity) 234 (M+, 100), 

191 (20), 178 (5). 

 

Prop-1-ene-1,1,2-triyltribenzene (Table 2, Entry 2 and Table 4, Entry 1)6 

Me
Ph

Ph

 
Hexane, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ2.37 (s, 3H), 7.14-7.23 (m, 5H), 

7.31-7.39 (m, 5H), 7.45-7.54 (m, 5H); 13C NMR (100 MHz, CDCl3) δ23.27, 125.8, 

126.1, 126.5, 127.3, 127.8, 128.0, 129.2, 30.0, 130.8, 135.6, 139.3, 143.0, 143.5, 

143.9; MS (EI): m/z (relative intensity) 270 (M+, 100), 255(50), 239(15). 

 

1,2-Dihydro-3-phenylnaphthalene (Table 2, Entry 3)7 

 
Hexane, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ2.93-2.97 (m, 2H), 3.14-3.18 (m, 2H), 

7.09 (s, 1H), 7.34-7.42 (m, 4H), 7.48-7.52 (m, 1H), 7.57-7.60 (m, 2H), 7.74-7.75 (m, 
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2H) 7.76-7.77 (m, 2H); 13C NMR (100 MHz, CDCl3) δ26.23, 28.07, 125.2, 125.0, 

126.5, 126.9, 127.1, 127.2, 128.4, 134.6, 134.6, 138.5, 141.0; MS (EI): m/z (relative 

intensity) 206 (M+, 100), 191 (20), 178 (5). 

 

3-Methyl-4-phenyl-1,2-dihydronaphthalene (Table 2, Entry 5)8 

Me

 

Hexane, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ1.96 (s, 3H), 2.58-2.62 (m, 2H), 

3.07-3.11(t, J=7.6Hz, 2H), 6.82-6.83 (d, J=4Hz, 1H), 7.21-7.29 (m, 2H), 7.33-7.35 

(m, 3H), 7.38-7.50 (m, 1H), 7.51-7.60 (m,2H); 13C NMR (100 MHz, CDCl3) δ21.34, 

28.24, 30.21, 125.2, 125.7, 126.1, 126.5, 127.0, 128.2, 130.2, 133.6, 133.9, 134.7, 

136.9, 140.0; MS (EI): m/z (relative intensity) 220 (M+, 100), 205 (90), 191 (20). 

 

4-(2-Methoxyphenyl)-3-methyl-1,2-dihydronaphthalene (Table 2, Entry 6) 

Me
MeO

 

EA/Hexane 1:20, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ1.87 (s, 3H), 2.49-2.65 (m, 

2H), 3.04-3.08 (t, J=8Hz, 2H), 3.04-3.08 (m, 2H), 3.84 (s, 3H) 6.71- 6.73 (d, J=7.2Hz, 

1H), 7.10-7.29 (m, 6H), 7.45-7.50 (m, 1H);  13C NMR (100 MHz, CDCl3) δ21.31, 

28.21, 30.03, 55.51, 111.1, 120.6, 124.4, 125.5, 126.0, 127.0,128.2, 128.5, 130.0, 

131.8, 134.5, 134.6, 136.5, 157.5; MS (EI): m/z (relative intensity) 250 (M+,100), 235 

(40), 219 (20).; HRMS: calcd. for C18H19OH+: 251.1441, found 251.1436. 
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Methyl 3-(2-methyl-3,4-dihydronaphthalen-1-yl)benzoate (Table 2, Entry 7) 

Me

CO2Me

 

EA/Hexane 1:10, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ1.80 (s, 3H), 2.45-2.49 (t, 

J=8.4Hz 2H), 2.84-2.97 (s, 2H), 3.97 (s, 3H), 6.58-6.60 (d, J=7.6Hz 1H) 7.06-7.08 (m, 

1H), 7.11-7.15 (m, 1H), 7.19-7.21 (m, 1H), 7.42-7.45 (m, 1H) 7.52-7.56 (m, 1H), 

7.95-7.96 (t, J=1.6Hz, 1H) 8.01-8.10 (m, 1H);  13C NMR (100 MHz, CDCl3) δ21.27, 

28.10, 30.15, 51.94, 125.0, 125.9, 126.1, 127.0, 128.4, 130.3, 131.3, 132.7, 134.7, 

134.7, 134.9, 136.4, 140.2, 167.0; MS (EI): m/z (relative intensity) 278 (M+,100), 263 

(20), 249 (30); HRMS: calcd. for C19H19O2H+: 279.1390, found 279.1385. 

 

Ethyl 2-phenylcyclohex-1-enecarboxylate (Table 2, Entry 8)9 

CO2Et 

EA/Hexane 1:20, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ0.82-0.85 (t, J=6Hz, 3H), 

1.72-1.77 (m, 4H), 2.37-2.45 (m, 4H), 3.85-3.89 (m, 2H), 7.13-7.15 (m, 2H), 

7.23-7.30 (m, 3H);  13C NMR (100 MHz, CDCl3) δ13.31, 21.76, 22.33, 26.40, 32.42, 

59.71, 126.6, 126.7, 127.7, 127.9, 143.4, 145.3, 169.7; MS (EI): m/z (relative intensity) 

230 (M+,68), 201 (10), 184 (100). 

 

1,2,3,6-Tetrahydro-2,2,6,6-tetramethyl-4-o-tolylpyridine (Table 2, Entry 9) 
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NH

Me Me

Me Me

Me  

EA/Hexane 1:2, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ1.27 (s, 6H), 1.3 (s, 6H), 2.12 

(s, 2H), 2.34 (s, 3H), 5.55 (s, 1H), 7.08-7.10 (m, 1H), 7.16-7.18 (m, 3H); 13C NMR 

(100 MHz, CDCl3) δ30.1, 31.4, 42.2, 49.5, 51.1, 125.5, 126.5, 128.1, 130.0, 133.7, 

134.7, 143.2; MS (EI): m/z (relative intensity) 229 (M+,3), 214 (100), 197 (5),; 

HRMS: calcd. for C16H23NH+: 230.1914, found 230.1909. 

 

Tert-butyl 5,6-dihydro-4-phenylpyridine-1(2H)-carboxylate (Table 2, Entry 10)10 

NBoc
 

EA/Hexane 1:4, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ1.53 (s, 9H), 2.54 (s, 2H), 3.66 

(s, 2H), 4.10, (s, 2H), 6.04, (s, 1H), 7.26-7.40 (m, 5H); 13C NMR (100 MHz, CDCl3)  

δ 28.3, 79.4, 124.6, 127.0, 128.1, 140.4, 154.6; MS (EI): m/z (relative intensity) 202 

(M+,100), 186 (10), 159 (60);  

 

4-Phenylcoumarin (Table 3, Entry 1 and Table 4, Entry 3)3 

O O 

EA/Hexane 1:4, Rf=0.45; 1H NMR (400 MHz, CDCl3) δ6.34 (s, 1H), 7.19-7.23 (m, 

1H), 7.35-7.49 (m, 8H); 13C NMR (100 MHz, CDCl3) δ114.9, 117.0, 118.7, 124.0, 

126.8, 128.2, 128.7, 129.5, 131.7, 134.9, 153.9, 155.4, 160.4; MS (EI): m/z (relative 

intensity) 222 (M+, 100), 194 (80), 165 (70). 
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4-(4-Methylphenyl) coumarin (Table 3, Entry 2)11 

O O

Me

 

EA/Hexane 1:4, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ6.25 (s, 1H), 7.13-7.16 (m, 1H), 

7.27-7.30 (m, 5H), 7.44-7.47 (m, 2H); 13C NMR (100 MHz, CDCl3) δ21.02, 114.4, 

115.0, 116.9, 118.6, 123.8, 126.7, 128.1, 129.2, 129.5, 131.5, 131.9, 139.6, 153.8, 

155.3, 160.4; MS (EI): m/z (relative intensity) 236 (M+,100), 221 (70), 208 (80). 

 

4-(2-Methoxyphenyl) coumarin (Table 3, Entry 3)12 

O O

MeO

 

EA/Hexane 1:4, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ3.72 (s, 3H), 6.337 (s, 1H), 

7.03-7.06 (m, 2H), 7.14-7.19 (m, 3H), 7.33 (m, 1H), 7.44-7.46 (m, 2H);  13C NMR 

(100 MHz, CDCl3) δ55.21, 11.0, 115.9, 116.5, 119.1, 120.6, 123.7, 123.8, 127.0, 

129.7, 130.8, 131.3, 153.4, 153.5, 156.1, 160.7; MS (EI): m/z (relative intensity) 252 

(M+,100), 237(20), 221(80). 

 

1-Methyl-4-phenyl-2-quinolone (Table 3, Entry 4)3 

N O
Me  

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011



Supporting Information 

S12 
 

EA/Hexane 1:1, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ3.71 (s, 3H), 6.64 (s, 1H), 

7.09-7.12 (t, J = 7.2Hz, 1H), 7.34-7.37(m, 3H), 7.41-7.50 (m, 3H), 7.52-7.54 (t, 

J=8.4Hz, 2H);  13C NMR (100 MHz, CDCl3) δ29.09, 114.1, 120.0, 120.8, 121.6, 

127.3, 128.2, 128.3, 128.5, 130.4, 136.7, 139.9, 150.5, 161.5; MS (EI): m/z (relative 

intensity) 235 (M+,100), 207 (14). 

 

4-(4-Methoxyphenyl)-1-methyl-2-quinolone (Table 3, Entry 5)3 

N O
Me

OMe

 

EA/Hexane 1:1, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ3.62 (s, 3H), 3.75 (s, 3H), 6.54 

(s, 1H), 6.89-6.91 (m,  2H), 7.02-7.06(m, 1H), 7.22-7.27 (m, 3H), 7.42-7.49 (m, 2H);  

13C NMR (100 MHz, CDCl3) δ28.86, 54.85, 113.5, 114.0, 120.0, 120.4, 121.3, 127.1, 

128.7, 129.7,130.1, 139.8, 150.1, 159.5, 161.4; MS (EI): m/z (relative intensity) 265 

(M+,70), 222 (16), 207 (100). 

 

4-(2-Methoxyphenyl)-1-methyl-2-quinolone (Table 3, Entry 6 and Table 4, Entry 

4)13 

N O
Me

MeO

 

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.67(s, 3H), 3.71 (s, 3H), 6.66 

(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz 1H) 7.24-7.26 (dd, J=1.2, 8Hz, 
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1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H);  13C NMR 

(100 MHz, CDCl3) δ29.00, 55.12, 110.7, 113.9, 120.4, 121.6, 125.6, 

127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity) 

265 (M+,100), 248 (16), 236(20). 

 

4-(2-Biphenyl)-1-methyl-2-quinolone (Table 3, Entry 7) 

N O
Me  

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.67(s, 3H), 3.71 (s, 3H), 6.66 

(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz 1H) 7.24-7.26 (dd, J=1.2, 8Hz, 

1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H);  13C NMR 

(100 MHz, CDCl3) δ29.00, 55.12, 110.7, 113.9, 120.4, 121.6, 125.6, 

127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity) 

310 (M+,100), 294 (50), 267(20). HRMS: calcd. for C22H18NOH+: 312.1388, found 

312.1376. 

 

4-(2,6 -Dimethylphenyl)-1-methyl-2-quinolone (Table 3, Entry 8) 

N O
Me

Me Me

 

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.67(s, 3H), 3.71 (s, 3H), 6.66 

(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz  1H) 7.24-7.26 (dd, J=1.2, 

8Hz, 1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H);  13C 
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NMR (100 MHz, CDCl3) δ29.00, 55.12, 110.7, 113.9, 120.4, 121.6, 125.6, 

127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity) 

263 (M+,100), 248 (60). HRMS: calcd. for C18H18NOH+: 264.1388, found 264.1375. 

 

Methyl 3-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)benzoate (Table 3, Entry 9) 

N O
Me

CO2Me

 

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.74 (s, 3H), 3.89 (s, 3H), 6.64 

(s, 1H), 7.11-7.15 (m, 1H), 7.40-7.43 (m, 2H) 7.53- 7.56 (m, 3H), 8.07-8.12 (m, 2H);  

13C NMR (100 MHz, CDCl3) δ29.28, 52.08, 114.4, 119.9, 121.2, 121.9, 127.1, 128.6, 

129.6, 129.7, 130.4, 130.7, 133.0, 137.1, 140.0, 149.6, 161.5, 166.2; MS (EI): m/z 

(relative intensity) 293 (M+,100), 265 (30); HRMS: calcd. for C18H16NO3H+: 

294.1117, found 294.1130. 

 

1, 4 Dimethyl-2-quinolone (Table 3, Entry 10) 

N O

Me

Me  

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.74 (s, 3H), 3.89 (s, 3H), 6.64 

(s, 1H), 7.11-7.15 (m, 1H), 7.40-7.43 (m, 2H) 7.53- 7.56 (m, 3H), 8.07-8.12 (m, 2H);  

13C NMR (100 MHz, CDCl3) δ29.28, 52.08, 114.4, 119.9, 121.2, 121.9, 127.1, 128.6, 

129.6, 129.7, 130.4, 130.7, 133.0, 137.1, 140.0, 149.6, 161.5, 166.2; MS (EI): m/z 

(relative intensity) 173 (M+,100), 144 (70), 130 (40). HRMS: calcd. for C11H12NOH+: 

174.0919, found 174.0910. 
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6-Methyl-4-phenyl-2-pyranone (Table 2, Entry 11)3 

Me O O 

EA/Hexane 1:4, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ2.23 (s, 3H), 6.25 (d, J=0.4Hz 

2H), 7.38-7.41 (m, 3H), 7.48-7.50 (m, 2H);  13C NMR (100 MHz, CDCl3) δ19.75, 

103.1, 107.6, 126.3, 128.8, 130.3, 135.3, 155.1, 161.8, 170.0; MS (EI): m/z (relative 

intensity) 186 (M+,58), 158 (100), 129 (20). 

 

4-(4-tert-Butylphenyl)-6-methyl-2H-pyran-2-one (Table 3, Entry 12) 

Me O O

t-Bu

 

EA/Hexane 1:4, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ1.35 (s, 9H), 2.32 (s, 3H) 6.31 

(m, 2H), 6.35-6.36 (m, 2H), 7.48-7.53 (m, 4H);  13C NMR (100 MHz, CDCl3) 

δ20.40, 31.37, 35.09, 103.6, 107.7, 126.4, 126.7, 133.0, 154.5, 155.5, 162.2; MS (EI): 

m/z (relative intensity) 242 (M+,78), 227 (19), 214 (20); HRMS: calcd. for 

C16H19O2H+: 243.1379, found 243.1385. 

 

6-Methyl-4-phenyl-2H-chromen-2-one (Table 3 Entry 13 and Table 4, Entry 2)3 

O O

Me
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EA/Hexane 1:4, Rf=0.4; 1H NMR (400 MHz, CDCl3) δ2.29 (s, 3H), 6.27 (s, 1H), 7.20 

(s, 2H), 7.23 (s, 2H), 7.29-7.31 (m, 1H), 7.39-7.41 (m, 2H), 7.47-7.51 (m, 3H);  13C 

NMR (100 MHz, CDCl3) δ20.58, 114.7, 116.6, 118.3, 126.4, 128.1, 128.6, 129.3, 

132.6, 133.6, 135.0, 151.2, 155.2, 160.4; MS (EI): m/z (relative intensity) 236 

(M+,100), 221 (10), 208 (80). 

 

6-Chloro-4-p-tolyl-2H-chromen-2-one (Table 3, Entry 14)14 

O O

Cl

Me

 

EA/Hexane 1:4, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ2.47 (s, 3H), 6.39 (s, 1H), 

7.34-7.750 (m, 7H), 13C NMR (100 MHz, CDCl3) δ 21.2, 115.7, 118.6, 126.3, 128.1, 

129.6, 131.5, 131.6, 140.1, 152.5, 154.5; MS (EI): m/z (relative intensity) 270 

(M+,100), 255 (70), 242 (90);  

 

4-(4-tert-Butylphenyl)-6-methyl-2H-pyran-2-one (Table 3, Entry 14)12 

O OMeO  

EA/Hexane 1:4, Rf=0.5; 1H NMR (400 MHz, CDCl3) δ3.87 (s, 3H), 6.20 (s, 1H), 

6.77-6.87 (m, 2H), 7.37-7.52 (m,6H), 13C NMR (100 MHz, CDCl3) δ 55.6, 100.9, 

111,6, 112.1, 112.3, 127.8, 128.2, 128.6, 129.4, 135.3, 155.6, 155.8, 161.0, 162.6; MS 

(EI): m/z (relative intensity) 252 (M+,100), 224 (95), 209 (80) 
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3-(1-Methyl-2-oxo-1,2-dihydroquinolin-4-yl)benzonitrile (Table 4, Entry 5) 

N O
Me

CN

 

EA/Hexane 1:1, Rf=0.3; 1H NMR (400 MHz, CDCl3) δ3.76 (s, 1H), 6.63 (s, 1H), 

7.19-7.21 (t, J=1.2Hz, 1H), 7.35-7.38 (m, 1H), 7.44-7.46 (d, J=8Hz, 1H), 7.59-7.65 

(m, 4H);  13C NMR (100 MHz, CDCl3) δ29.49, 112.9, 114.7, 119.1, 119.6, 121.6, 

122.2, 126.9, 130.0, 131.1, 132.2, 132.2, 133.1, 138.2, 140.2, 148.4, 161.37; MS (EI): 

m/z (relative intensity) 260 (M+,100), 232 (30), 190 (20). HRMS: calcd. for 

C17H13N2OH+: 261.1028, found 261.1028.
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6. 1H, 13C, NMR, and HRMS spectra 
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