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General.  The 1H and 13C NMR spectra were recorded at 300 and 75.5 MHz or 400 

and 100 MHz respectively. Chemical shifts are reported in parts per million (ppm) downfield 

from TMS. Thin layer chromatography was performed using commercially prepared 60-

mesh silica gel plates, and visualization was effected with short wavelength UV light (254 

nm). All reagents were used directly as obtained commercially unless otherwise noted. THF 

and CH2Cl2 were distilled from sodium/benzophenone or CaH2 respectively, under an 

atmosphere of argon prior to use. All glassware and stirring bars were oven dried prior to use.  

HPLC analysis was carried out using an XBridge MS C-18 column (5 µM, 4.6 × 150 

mm) with gradient elution (5% CH3CN to 100% CH3CN) on a Waters Alliance 2795 

Separation Module with a Waters 2996 Photodiode Array UV detector and a 

Waters/Micromass LCT Premier (TOF) detector. Purification was carried out using an 

XBridge MS C-18 column (5 µM, 19 × 150 mm) with a gradient elution (a narrow CH3CN 

gradient was chosen based on the targets retention time from the LCMS analysis of the crude 

sample) on a Mass Directed Fractionation instrument with a Waters 2767 sample manager, a 

Waters 2525 HPLC pump, a Waters 2487 dual λ absorbance detector, and a 

Waters/Micromass ZQ (quadrupole) detector.  Fractions were triggered using a MS and/or 

UV threshold determined by an LCMS analysis of the crude sample. One of three aqueous 

mobile phases were chosen for both analysis and purification to promote the targets neutral 

state (water, 0.05% formic acid or pH 9.8 1mM HCO2NH4). High resolution mass spectra 

(HRMS) were obtained using a Waters/Micromass LCT Premier (TOF instrument). 

[2-(4-Methoxyphenylethynyl)phenyl]dimethylamine was prepared by a literature 

procedure.1 
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General procedure for the palladium/copper-catalyzed synthesis of the N,N-

dialkyl-o-(1-alkynyl)anilines.2  In a 100 ml round bottom flask, PdCl2(PPh3)2 (0.2 mmol, 

140.2 mg) and CuI (0.1 mmol, 19.0 mg) was added to a solution of N,N-dimethyl-o-

iodoaniline (10.0 mmol, 2.47 g) in Et3N (15 ml).  The flask was then sealed and flushed with 

Ar.  The reaction mixture was stirred for 20 min at room temperature.  A solution of the 

corresponding alkyne (12.0 mmol) in Et3N (10 mL) and DMF (10 ml) was then added 

dropwise and the reaction mixture was allowed to stir at 50 oC until completion of the 

reaction, which was monitored by TLC analysis.  After the reaction was over, the resulting 

solution was diluted with H2O (25 ml) and extracted with EtOAc (3 x 20 mL).  The 

combined EtOAc fractions were dried over anhydrous Na2SO4 and concentrated under 

vacuum to yield the crude product.  The crude product was purified by flash chromatography 

on silica gel using ethyl acetate/hexanes as the eluent to afford the desired N,N-dialkyl-o-(1-

alkynyl)aniline. 

N
Me

Me

CN

 

  4-[2-(Dimethylamino)phenylethynyl]benzonitrile.  Purification by flash 

chromatography (2:1 hexanes/EtOAc) afforded 1.67 g (68%) of the product: 1H NMR 

(CDCl3, 400 MHz) δ 2.99 (s, 6H), 6.88-6.95 (m, 2H), 7.25-7.31 (m, 1H), 7.47-7.49 (dd, J = 

7.6, 1.4 Hz, 1H), 7.58-7.63 (m, 4H); 13C NMR δ 43.72, 93.20, 93.83, 111.21, 113.94, 117.22, 

118.83, 120.65, 128.98, 130.35, 131.81, 132.19, 134.72, 155.23; HRMS Calcd for C17H14N2: 

246.11570.  Found: 246.11610. 
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General procedure for iodocyclization.  To a solution of the N,N-dialkyl-o-(1-

alkynyl)aniline (1.0 mmol) in CH2Cl2 (10 ml), I2 (2 mmol, 508 mg) dissolved in CH2Cl2 (10 

mL) was added gradually.  The reaction mixture was allowed to stir at room temperature for 

the desired time.  The reaction was monitored by TLC analysis.  After completion of the 

reaction, the excess I2 was removed by washing with satd aq Na2S2O3.  The mixture was then 

extracted by CH2Cl2 (3 x 10 mL).  The combined CH2Cl2 layers were dried over anhydrous 

Na2SO4 and concentrated under vacuum to yield the crude product, which was purified by 

flash chromatography on silica gel using hexanes/ethyl acetate as the eluent to afford the 

desired 3-iodoindole. 

N

I

Me

OMe

2{2}  

  3-Iodo-2-(4-methoxyphenyl)-1-methyl-1H-indole 2{2}.  Purification by flash 

chromatography (10:1 hexanes/EtOAc) afforded 0.28 g (79%) of the product: 1H NMR 

(CDCl3, 400 MHz) δ 3.65 (s, 3H), 3.87 (s, 3H), 7.01-7.04 (d, J = 8.6 Hz, 2H), 7.20-7.24 (m, 

1H), 7.28-7.29 (d, J = 3.6 Hz, 2H), 7.36-7.39 (d, J = 8.7 Hz, 2H), 7.47-7.49 (d, J = 7.8 Hz, 

1H); 13C NMR δ 32.14, 55.53, 58.95, 109.96, 114.04, 120.79, 121.45, 122.88, 123.92, 

130.47, 132.31, 137.81, 141.81, 160.05; HRMS Calcd for C16H14ONI: 363.01202.  Found: 

363.01253. 
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N

I

Me

CN

2{3}  

  4-(3-Iodo-1-methyl-1H-indol-2-yl)benzonitrile 2{3}.  Purification by flash 

chromatography (20:1 hexanes/EtOAc) afforded 0.17 g (48%) of the product: 1H NMR 

(CDCl3, 400 MHz) δ 3.66 (s, 3H), 7.23-7.27 (m, 1H), 7.30-7.36 (m, 2H), 7.49-7.51 (d, J = 7.8 

Hz, 1H), 7.56-7.59 (d, J = 8.2 Hz, 2H), 7.76-7.78 (d, J = 8.3 Hz, 2H); 13C NMR δ 32.40, 

60.39, 110.20, 112.47, 118.65, 121.32, 121.96, 123.93, 130.44, 131.70, 132.32, 136.33, 

138.23, 139.45; HRMS Calcd for C16H11N2I: 357.99670.  Found: 357.99728. 

N
H

I
OH

2{6}  

Procedure for the preparation of (3-iodo-1H-indol-2-yl)methanol 2{6}.  A 

modified literature procedure was used.3  In a 100 mL flask to a solution of 3-iodo-1H-

indole-2-carbaldehyde (3.0 mmol, 0.825 g) in anhydrous THF (20 ml), NaBH4 (6.0 mmol) 

was added and the reaction mixture was refluxed for 5h.  After completion of the reaction, 

which was monitored by TLC analysis, the reaction mixture was cooled to room temperature 

and the excess NaBH4 was quenched by slow addition of water (20 ml).  THF was removed 

under reduced pressure.  The solid residue was filtered, washed with cold water and dried to 

afford 0.60 g (74%) of the desired (3-iodo-1H-indol-2-yl)methanol: 1H NMR (CDCl3, 400 

MHz) δ 4.82 (s, 2H), 7.15-7.28 (m, 4H), 7.39-7.41 (d, J = 7.5 Hz, 1H), 8.84 (s, 1H); 13C 

NMR δ 57.75, 59.18, 111.53, 120.96, 121.03, 123.50, 130.42, 136.15, 137.95; HRMS Calcd 

for C9H9ONI: 273.96507.  Found: 273.96562. 
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General procedure for the Sonogashira coupling in solution phase.  To a 4-dram 

vial was added the appropriate 3-iodoindole (0.2 mmol), PdCl2(PPh3)2 (0.01 mmol, 7.0 mg), 

CuI (0.005 mmol, 1.0 mg), Et3N (1.5 mL), DMF (1.5 mL) and the acetylene (0.3 mmol).  The 

reaction mixture was flushed with argon and stirred for 10 minutes at room temperature.  The 

reaction was then heated to 65 oC until TLC analysis revealed complete conversion of the 

starting material.  After the reaction was over, the resulting solution was diluted with H2O 

(10 ml) and extracted with EtOAc (2 x 10 mL).  The combined EtOAc fractions were dried 

over anhydrous Na2SO4 and concentrated under vacuum to yield the crude product.  The 

residue was purified by preparative HPLC.  

 

General procedure for the Suzuki-Miyaura cross-coupling in solution phase.  To 

a 4-dram vial was added the appropriate 4-iodoindole (0.2 mmol), the arylboronic acid (0.3 

mmol), Pd(PPh3)4 (0.02 mmol, 23.1 mg) and KOH (1.6 mmol, 89.6 mg) in 5:1 PhCH3:EtOH 

(3.0 mL).  A few drops of water were added to the reaction mixture, which was stirred at 90 

oC until TLC analysis revealed complete conversion of the starting material.  The reaction 

mixture was cooled, diluted with EtOAc (15 ml) and filtered through celite.  The celite-bed 

was washed with EtOAc.  The filtrate was dried over Na2SO4 and concentrated under 

reduced pressure.  The residue was purified by preparative HPLC. 

 

General procedure for coupling the acid to the polymer-bound 4-

(benzyloxy)benzyl chloride resin.  Chlorinated Wang resin (3.73 g, 0.75 mmol/g) was 

placed in dry DMF (40 mL) for 10 min.  After addition of 3-iodo-4-



 S7

[methyl(phenyl)amino]benzoic acid (1.25 g, 1.5 equiv), Cs2CO3 (2.8 g, 3.0 equiv) and KI 

(0.23 g, 0.5 equiv), the mixture was stirred at 80 °C for 2 d.  The reaction mixture was 

allowed to cool to room temperature and the resin was then filtered, washed with water (4 x), 

DMF (4 x), methanol (4 x) and DCM (4 x), and dried under vacuum overnight.  

 

General procedure for the palladium/copper-catalyzed synthesis of N,N-dialkyl-

o-(1-alkynyl)anilines on a solid support.  In a 100 mL round bottom flask were placed the 

acid coupled polymer-bound resin (1.0 g, 0.6 mmol), PdCl2(PPh3)2 (23 mg, 5 mol %) and CuI 

(12.5 mg, 10 mol %). Toluene (13 mL) was added and the reaction mixture was shaken for 5 

min. HNEt2 (13 mL) and the terminal acetylene (5.0 equiv) were added and the mixture was 

shaken at room temperature for 2 d. The polymer was filtered, washed successively with 

DMF (4 x), MeOH (4 x) and DCM (4 x), and dried under vacuum overnight. 

 

General procedure for iodocyclization on a solid support.  The appropriate 

polymer bound N,N-dialkyl-o-(1-alkynyl)aniline (800 mg) was placed in DCM (20 mL) for 5 

min. I2 (0.52 g, 4.0 equiv) was added and the mixture was shaken at room temperature for 24 

h. The polymer was filtered, washed successively with DMF (4 x), MeOH (4 x) and DCM (4 

x), and dried under vacuum overnight. 

 

General procedure for Sonogashira cross-coupling on a solid support.  In a 100 

mL round bottom flask were placed the appropriate polymer-bound 3-iodoindole (0.5 g, ~0.3 

mmol), PdCl2(PPh3)2 (12 mg, 5 mol %) and CuI (6.0 mg, 10 mol %). Toluene (7 mL) was 

added and the reaction mixture was shaken for 5 min. HNEt2 (7 mL) and the terminal 
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acetylene (5.0 equiv) were added and the mixture was stirred at 65 oC for 2 d. The polymer 

was filtered, washed successively with DMF (4 x), MeOH (4 x) and DCM (4 x), and dried 

under vacuum overnight. 

 

 General procedure for Suzuki-Miyaura cross-coupling on a solid support.  In a 

100 mL round bottom flask were placed the appropriate polymer-bound 3-iodoindole (0.5 g, 

~0.3 mmol), Pd(OAc)2 (7.3 mg, 10 mol %), PPh3 (16.7 mg, 20 mol %), CsF (14.2 mg, 4.4 

equiv) and the arylboronic acid (2.5 equiv). DME (15 mL) was added and the reaction 

mixture was heated at 90 °C for 48 h.  The polymer was filtered, washed successively with 

DMF (4 x), MeOH (4 x) and DCM (4 x), and dried under vacuum overnight. 

 

General procedure for cleavage by lithium aluminum hydride.  A solution of 

LAH in THF (1.0 M, 2 mL) was added to a stirred suspension of the appropriate resin-bound 

indole (200 mg) in THF (4 mL) at 0 oC under an inert atmosphere.  The mixture was stirred 

at 0 oC for 2 h, diluted with THF (2 mL), and quenched with a saturated solution of Na+K+ 

tartrate (8.0 mL). The reaction was warmed to room temperature and stirred vigorously for 2 

h.  The resulting mixture was filtered and the resin was washed with CH2Cl2.  The biphasic 

filtrate was separated and the aqueous phase was extracted with CH2Cl2.  The combined 

organic layers were washed with brine, dried over Na2SO4, and concentrated under reduced 

pressure.  The residue was purified either by flash chromatography or by preparative HPLC 

to give the final isolated yield of product based upon the loading of resin.  
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General procedure for cleavage by an alkyl magnesium bromide.  A solution of 

alkyl magnesium bromide in THF (2.0 M, 1 mL) was added to a stirred suspension of the 

appropriate resin bound indole (200 mg) in THF (4 mL) at 0 oC under an inert atmosphere.  

The mixture was gradually warmed to room temperature and stirred for 5 h.  It was then 

quenched with a satd aq solution of NH4Cl (10 mL).  The resulting mixture was filtered and 

the resin was washed with CH2Cl2.  The biphasic filtrate was separated and the aqueous 

phase was extracted with CH2Cl2.  The combined organic layers were dried over Na2SO4 and 

concentrated under reduced pressure.  The residue was purified either by flash 

chromatography or by preparative HPLC to give the final isolated yield of product based 

upon the loading of the resin. 

 

Characterization data for representative library compounds. 

N
Me

MeO
OMe

5{2}  

3-(3,5-Dimethoxyphenylethynyl)-1-methyl-2-phenyl-1H-indole 5{2}. Yield = 38%; 

1H NMR (CDCl3, 400 MHz) δ 3.76 (s, 3H), 3.78 (s, 6H), 6.38-6.39 (t, J = 2.4 Hz, 1H), 6.59-

6.596 (d, J = 2.4 Hz, 2H), 7.24-7.33 (m, 2H), 7.37-7.39 (m, 1H), 7.43-7.47 (m, 1H), 7.51-

7.55 (m, 2H), 7.66-7.69 (m, 2H), 7.83-7.86 (m, 1H); 13C NMR δ 31.89, 55.59, 84.22, 91.98, 

96.83, 100.91, 109.10, 110.06, 120.27, 121.06, 123.14, 126.06, 128.58, 128.75, 128.94, 
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130.49, 130.96, 137.39, 144.27, 160.64; HRMS Calcd for C25H22NO2: 368.1572 [M + H]+. 

Found: 368.1666. 

 

N
Me

F

Me

5{3}  

3-(4-Fluoro-3-methylphenylethynyl)-1-methyl-2-phenyl-1H-indole 5{3}. Yield = 

47%; 1H NMR (CDCl3, 400 MHz) δ 2.24 (d, J = 2.0 Hz, 3H), 3.75 (s, 3H), 6.89-6.94 (t, J = 

9.6 Hz, 1H), 7.19-7.20 (m, 1H), 7.24-7.27 (m, 2H), 7.29-7.33 (m, 1H), 7.36-7.38 (m, 1H), 

7.43-7.47 (m, 1H), 7.51-7.55 (m, 2H), 7.66-7.68 (m, 2H), 7.81-7.83 (m, 1H); 13C NMR δ 

14.61, 14.64, 31.87, 83.52, 91.01, 96.92, 110.05, 115.12, 115.35, 120.22, 120.39, 120.43, 

121.00, 123.12, 125.02, 125.20, 128.59, 128.72, 128.97, 130.39, 130.46, 131.03, 134.34, 

134.39, 137.38, 143.92, 159.58, 162.03 (extra peaks due to C-F splitting); HRMS Calcd for 

C24H19FN: 340.1423 [M + H]+. Found: 340.1522. 

N
Me

OH
Me Me

OMe

5{13}  
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4-[2-(4-Methoxyphenyl)-1-methyl-1H-indol-3-yl]-2-methylbut-3-yn-2-ol 5{13}. 

Yield = 33%; 1H NMR (CDCl3, 400 MHz) δ 1.59 (s, 6H), 3.71 (s, 3H), 3.88 (s, 3H), 7.01-

7.04 (m, 2H), 7.18-7.29 (m, 3H), 7.32-7.34 (m, 1H), 7.52-7.55 (m, 2H), 7.69-7.71 (m, 1H); 

13C NMR δ 31.74, 31.93, 55.56, 66.16, 68.69, 95.61, 96.20, 109.86, 113.97, 119.85, 120.83, 

122.76, 123.24, 129.01, 131.64, 137.15, 143.98, 159.94; HRMS Calcd for C21H22NO2: 

320.1572 [M + H]+. Found: 320.1656. 

N
Me

C N

5{14}  

4-(1-Methyl-3-phenylethynyl-1H-indol-2-yl)benzonitrile 5{14}. Yield = 45%; 1H 

NMR (CDCl3, 400 MHz) δ 3.75 (s, 3H), 7.24-7.37 (m, 6H), 7.42-7.44 (m, 2H), 7.80 (s, 4H), 

7.84-7.86 (dt, J = 7.6, 0.8 Hz, 1H); 13C NMR δ 32.11, 83.38, 92.86, 98.73, 110.25, 112.03, 

118.91, 120.65, 121.48, 124.10, 127.91, 128.56, 128.78, 130.85, 131.34, 132.34, 135.60, 

137.91, 141.32; HRMS Calcd for C24H17N2: 333.1313 [M + H]+. Found: 333.1408. 

N
CHO

Me
5{15}  

1-Methyl-3-phenylethynyl-1H-indole-2-carbaldehyde 5{15}. Yield = 89%; 1H 

NMR (CDCl3, 400 MHz) δ 4.06 (s, 3H), 7.23-7.26 (m, 1H), 7.34-7.39 (m, 4H), 7.43-7.46 (m, 
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1H), 7.57-7.59 (m, 2H), 7.87-7.89 (m, 1H), 10.25 (s, 1H); 13C NMR δ 31.96, 80.48, 97.08, 

110.69, 111.97, 121.82, 122.32, 123.17, 127.72, 127.92, 128.64, 128.71, 131.68, 135.47, 

139.62, 182.44; HRMS Calcd for C18H14NO: 260.0997 [M + H]+. Found: 260.1087. 

 

N
CHO

Me
5{17}

OMe

 

3-(3-Methoxyphenylethynyl)-1-methyl-1H-indole-2-carbaldehyde 5{17}. Yield = 

79%; 1H NMR (CDCl3, 400 MHz) δ 3.83 (s, 3H), 4.07 (s, 3H), 6.91-6.93 (m, 1H), 7.09-7.10 

(m, 1H), 7.17-7.19 (m, 1H), 7.23-7.30 (m, 3H)(one extra proton due to overlap with the 

CDCl3 peak), 7.35-7.37 (d, J = 6.8 Hz, 1H), 7.44-7.47 (m, 1H), 7.88-7.90 (m, 1H), 10.2 (s, 

1H); 13C NMR δ 31.98, 55.50, 80.32, 97.01, 100.93, 110.71, 111.89, 115.34, 116.32, 121.85, 

122.34, 124.27, 127.74, 127.95, 129.73, 135.54, 139.64, 159.54, 182.46; HRMS Calcd for 

C19H16NO2: 290.1102 [M + H]+. Found: 290.1197. 

N
CHO

Me
5{18}

OMe
MeO
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3-(3,5-Dimethoxyphenylethynyl)-1-methyl-1H-indole-2-carbaldehyde 5{18}. 

Yield = 94%; 1H NMR (CDCl3, 400 MHz) δ 3.81 (s, 6H), 4.06 (s, 3H), 6.48-6.49 (t, J = 2.0 

Hz, 1H), 6.71-6.73 (m, 2H), 7.23-7.26 (m, 2H)(one extra proton due to overlap with the 

CDCl3 peak), 7.35-7.36 (d, J = 6.8 Hz, 1H), 7.43-7.46 (m, 1H), 7.88-7.89 (d, J = 6.8 Hz, 1H), 

10.25 (s, 1H); 13C NMR δ 31.95, 55.62, 80.08, 97.08, 102.13, 109.34, 110.70, 111.76, 

121.84, 122.31, 124.43, 127.71, 127.93, 135.57, 139.61, 160.74, 182.42; HRMS Calcd for 

C40H38N3O6: 656.2416 [2M + NH4]+. Found: 656.2715. 

N
CHO

Me
5{19}

N

N

Me

 

1-Methyl-3-(3-methyl-3H-imidazol-4-ylethynyl)-1H-indole-2-carbaldehyde 

5{19}. Yield = 82%; 1H NMR (CDCl3, 400 MHz) δ 3.77 (s, 3H), 4.06 (s, 3H), 7.25-7.28 (m, 

1H), 7.37-7.41 (m, 2H), 7.45-7.49 (m, 1H), 7.53 (s, 1H), 7.81-7.83 (m, 1H), 10.20 (s, 1H); 

13C NMR δ 31.96, 32.33, 84.29, 87.55, 110.79, 116.27, 122.03, 127.43, 128.02, 128.57, 

132.11, 134.71, 135.28, 138.73, 139.50, 181.84; HRMS Calcd for C16H14N3O: 264.105862 

[M + H]+. Found: 264.1145. 

N
CHO

Me
5{20}

OH
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3-(3-Hydroxy-3-methylbut-1-ynyl)-1-methyl-1H-indole-2-carbaldehyde 5{20}. 

Yield = 77%; 1H NMR (CDCl3, 400 MHz) δ 1.70 (s, 6H), 3.21 (broad s, 1H), 3.93 (s, 3H), 

7.16-7.19 (m, 1H), 7.22-7.24 (d, J = 6.8 Hz, 1H), 7.36-7.39 (m, 1H), 7.72-7.74 (m, 1H), 

10.08 (s, 1H); 13C NMR δ 31.70, 65.89, 72.93, 98.43, 101.94, 110.52, 111.49, 121.61, 

122.02, 127.55, 127.80, 135.35, 139.35, 182.51; HRMS Calcd for C30H34N3O4: 500.2204 

[2M + NH4]+. Found: 500.2557. 

N
CHO

H
5{21}  

3-Phenylethynyl-1H-indole-2-carbaldehyde 5{21}. Yield = 52%; 1H NMR (CDCl3, 

400 MHz) δ 7.26-7.29 (m, 1H), 7.39-7.48 (m, 5H), 7.61-7.63 (m, 2H), 7.92-7.93 (dd, J = 6.4, 

0.4 Hz, 1H), 9.43 (broad s, 1H), 10.16 (s, 1H); 13C NMR δ 80.19, 96.88, 110.21, 112.90, 

122.10, 122.48, 123.04, 128.39, 128.73, 128.80, 128.95, 131.87, 136.32, 137.17, 181.29; 

HRMS Calcd for C17H12NO: 246.0840 [M + H]+. Found: 246.0935. 

N
CHO

H
5{23}

N

N

Me

 

3-(3-Methyl-3H-imidazol-4-ylethynyl)-1H-indole-2-carbaldehyde 5{23}. Yield = 

36%; 1H NMR (CDCl3, 400 MHz) δ 3.82 (s, 3H), 7.22-7.30 (m, 2H) (one extra proton due to 
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overlap with the CDCl3 peak), 7.45-7.47 (m, 3H), 7.58 (s, 1H), 7.86-7.87 (d, J = 6.4 Hz, 1H), 

9.27 (broad s, 1H), 10.12 (s, 1H); 13C NMR δ 68.20, 84.16, 98.66, 108.16, 112.94, 122.27, 

122.39, 128.52, 128.59, 130.44, 135.17, 136.26, 136.95, 138.95, 180.74; HRMS Calcd for 

C15H12N3O: 250.0902 [M + H]+. Found: 250.0982. 

N
CHO

H
5{25}

OH

 

3-(3-Hydroxy-3-methylbut-1-ynyl)-1H-indole-2-carbaldehyde 5{25}. Yield = 

43%; 1H NMR (CDCl3, 400 MHz) δ 1.71 (s, 6H), 7.41-7.55 (m, 3H), 7.65-7.69 (m, 1H), 

7.79-7.81 (dd, J = 6.4, 0.8 Hz, 1H), 9.29 (broad s, 1H), 10.03 (s, 1H); 13C NMR δ 31.79, 

66.17, 101.44, 108.16, 109.43, 112.80, 122.04, 128.31, 128.68, 132.27, 136.41, 136.96, 

181.21; HRMS Calcd for C14H17N2O2: 245.0946 [M + NH4]+. Found: 245.1307. 

N
Me

OMe

5{30}  

3-(4-Methoxyphenyl)-1-methyl-2-phenyl-1H-indole 5{30}.  Yield = 23%; 1H NMR 

(CDCl3, 400 MHz) δ 3.67 (s, 3H), 3.79 (s, 3H), 6.81-6.83 (m, 2H), 7.16-7.24 (m, 3H), 7.27-

7.41 (m, 7H), 7.74-7.76 (d, J = 8.0 Hz, 1H); 13C NMR δ 31.37, 55.30, 109.72, 113.96, 

114.94, 119.80, 120.21, 122.33, 127.35, 127.76, 128.12, 128.59, 131.12, 131.43, 132.26, 

137.64, 157.80, 167.48; HRMS Calcd for C22H20NO: 314.1466 [M + H]+. Found: 314.1535. 
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N
Me

OMe

OMeF

5{32}  
 

3-(3-Fluoro-4-methoxyphenyl)-2-(4-methoxyphenyl)-1-methyl-1H-indole 5{32}. 

Yield = 42%; 1H NMR (CDCl3, 400 MHz) δ 3.64 (s, 3H), 3.83 (s, 3H), 3.86 (s, 3H), 6.84-

6.93 (m, 3H), 6.99-7.04 (m, 2H), 7.15-7.282 (m, 3H), 7.285-7.30 (m, 1H), 7.37-7.39 (d, J = 

8.0 Hz, 1H), 7.72-7.74 (m, 1H); 13C NMR δ 31.02, 55.46, 56.41, 109.76, 113.44, 113.46, 

113.57, 114.20, 117.39, 117.57, 119.37, 120.40, 122.27, 123.98, 125.61, 125.64, 127.03, 

128.87, 128.94, 132.45, 137.29, 137.80, 145.55, 145.66, 151.15, 153.58, 159.70 (extra peaks 

due to fluorine splitting); HRMS Calcd for C23H21FNO2: 362.1478 [M + H]+. Found: 

362.1552. 

N

N

Me

OMe

OMe

5{33}  

2-(4-Methoxyphenyl)-3-(6-methoxypyridin-3-yl)-1-methyl-1H-indole 5{33}. Yield 

= 50%; 1H NMR (CDCl3, 400 MHz) δ 3.66 (s, 3H), 3.83 (s, 3H), 3.93 (s, 3H), 6.66-6.68 (dd, 

J = 8.8, 0.8 Hz, 1H), 6.91-6.93 (m, 2H), 7.16-7.28 (m, 3H), 7.29-7.31 (m, 1H), 7.39-7.41 (d, 

J = 8.0 Hz, 1H), 7.45-7.47 (dd, J = 8.8, 2.4 Hz, 1H), 7.70-7.72 (d, J = 8.0 Hz, 1H), 8.17 (dd, 

J = 2.4, 0.4 Hz, 1H); 13C NMR δ 31.05, 53.61, 55.47, 109.82, 110.58, 111.17, 114.29, 
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119.21, 120.50, 122.37, 123.76, 124.67, 127.10, 132.44, 137.34, 138.10, 140.37, 147.23, 

159.77, 162.24; HRMS Calcd for C22H21N2O2: 345.1524 [M + H]+. Found: 345.1609. 

N
Me

OMe

O

O

5{34}  

3-Benzo[1,3]dioxol-5-yl-2-(4-methoxyphenyl)-1-methyl-1H-indole 5{34}. Yield = 

39%;  1H NMR (CDCl3, 400 MHz) δ 3.64 (s, 3H), 3.84 (s, 3H), 5.92 (s, 2H), 6.75-6.77 (m, 

3H), 6.91-6.93 (d, J = 8.8 Hz, 2H), 7.16-7.24 (m, 4H), 7.27-7.37 (m, 1H), 7.72-7.74 (d, J = 

8.0 Hz, 1H); 13C NMR δ 31.05, 55.46, 100.91, 108.47, 109.68, 110.55, 114.12, 114.64, 

119.57, 120.24, 122.16, 123.39, 124.19, 127.26, 129.45, 132.47, 137.25, 137.58, 145.60, 

147.56, 159.58; HRMS Calcd for C23H20NO3: 358.1364 [M + H]+. Found: 358.1408. 

N
CHO

H

O

O

5{43}  

3-Benzo[1,3]dioxol-5-yl-1H-indole-2-carbaldehyde 5{43}. Yield = 9%;  1H NMR 

(CDCl3, 400 MHz) δ 6.07 (s, 2H), 6.97-6.98 (d, J = 6.4 Hz, 1H), 7.04-7.09 (m, 2H), 7.18-

7.22 (m, 1H), 7.41-7.48 (m, 2H), 7.79-7.81 (dd, J = 6.4, 0.8 Hz, 1H), 9.14 (broad s, 1H), 9.86 

(s, 1H); 13C NMR δ 101.62, 109.04, 110.77, 112.59, 121.61, 122.45, 124.55, 125.72, 127.01, 

127.99, 129.46, 131.91, 137.30, 147.96, 148.37, 182.80; HRMS Calcd for C16H12NO3: 

266.0738 [M + H]+. Found: 266.0845. 



 S18

N

5{49}

HO

 

(1,2,3-Triphenyl-1H-indol-5-yl)methanol 5{49}. Yield = 60%;  1H NMR (CDCl3, 

400 MHz) δ 4.78 (s, 2H), 7.06-7.39 (m, 18H), 7.77 (s, 1H); 13C NMR δ 66.47, 111.13, 

117.00, 118.68, 122.79, 126.24, 127.43, 127.60, 127.86, 128.09, 128.39, 128.53, 129.30, 

130.41, 131.32, 131.60, 133.89, 134.92, 137.76, 137.79, 138.23; HRMS Calcd for 

C27H21NO: 375.1623 [M]+. Found: 375.1625. 

N

5{50}

HO

O

O

 

[3-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1,2-diphenyl-1H-indol-5-yl]methanol 

5{50}. Yield = 54%;  1H NMR (CDCl3, 400 MHz) δ 4.24-4.27 (m, 4H), 4.76 (s, 2H), 6.74-

6.80 (m, 2H), 6.941-6.945 (d, J = 1.6 Hz, 1H), 7.07-7.09 (m, 2H), 7.13-7.15 (m, 3H), 7.18-

7.20 (m, 3H), 7.22-7.25 (dd, J = 7.2, 1.6 Hz, 2H) (one extra proton due to overlap with the 

CDCl3 peak), 7.29-7.30 (m, 2H), 7.33-7.36 (m, 2H), 7.75-7.76 (d, J = 0.8 Hz, 1H); 13C NMR 

δ 64.53, 66.33, 68.15, 108.10, 110.99, 116.36, 117.31, 118.67, 118.90, 122.72, 123.70, 

127.32, 127.53, 127.90, 128.06, 128.33, 129.25, 131.25, 131.58, 133.79, 137.47, 137.56, 

138.22, 142.14, 143.46; HRMS Calcd for C29H24NO3: 434.1677 [M + H]+. Found: 434.1767. 
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N

5{51}

HO

OMe

 

[3-(4-Methoxyphenylethynyl)-1,2-diphenyl-1H-indol-5-yl]methanol 5{51}. Yield 

= 64%;  1H NMR (CDCl3, 400 MHz) δ 3.77 (s, 3H), 4.80 (s, 2H), 6.83-6.85 (m, 2H), 7.18-

7.33 (m, 9H), 7.35-7.38 (m, 2H), 7.42-7.47 (m, 4H), 7.87 (s, 1H); 13C NMR δ 55.44, 66.06, 

82.26, 92.81, 99.18, 108.10, 111.14, 114.06, 116.52, 118.98, 123.39, 127.69, 128.01, 128.03, 

128.07, 129.52, 130.20, 130.83, 132.81, 134.41, 137.43, 138.00, 142.75, 159.19; HRMS 

Calcd for C30H24NO2: 430.1728 [M + H]+. Found: 430.1826. 
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