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General Considerations 

All reactions were performed under an atmosphere of argon in oven-dried glassware. 

Toluene was freshly distilled over sodium/benzophenone and stored over 4 Å molecular 

sieves under an argon atmosphere. 1H and 13C NMR spectra were recorded at 300 and 

75.5 MHz, respectively. Thin layer chromatography (TLC) was performed using 

commercially prepared 60 mesh silica gel plates visualized with short-wavelength UV 

light (254 nm). For convenience, stock solutions of ligands (2 mM) were prepared in 

toluene and stored under argon. Celite 521 (Aldrich) was used for the purification of 

enamines. Electron impact ionization experiments were performed on a Finnigan 

TSQ700 triple quadrupole mass spectrometer (Finnigan MAT, San Jose, CA) fitted with 

a Finnigan EI/CI ion source. Accurate mass measurements were performed using a 

double focusing Kratos MS-50 mass spectrometer (Kratos, NJ). The reported yields are 

isolated yields and are the average of two runs. All commercially available reagents were 

used as received. Ligands 1a, 1b and 1d were received from Aldrich and used without 

purification, ligands 1c and 1e were prepared according to our previous procedures.1 All 

compounds described in Tables 1-4 and Scheme 1 are known in the literature (unless 

stated otherwise) and were characterized by comparing their 1H and 13C NMR to the 

previously reported data. In all cases, the comparisons were very favorable. Compound 

5e is new and it was characterized by 1H, 13C, mass (EI) and HRMS analysis. Compound 

8b is known, but since data are not available it was characterized in the same manner as 

5e.  

 

Experimental Procedures  

General Procedure for the Synthesis of Enamines from Vinyl Bromides. An oven-

dried Schlenk flask equipped with a magnetic stirring bar was charged with NaO-t-Bu 

(1.4 equiv.) and Pd(OAc)2 or Pd2(dba)3 (0.25 mol %) inside a nitrogen-filled glove box. 

The flask was capped with a rubber septum, and then it was removed from the glove box. 

Alkenyl bromide (3.0 mmol), amine (3.0 mmol), ligand (0.5 mol %)  and toluene (5 mL) 
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were then successively added. The Schlenk flask was degassed and refilled with argon. 

Then the flask was placed in an 80 ºC oil bath, and the reaction mixture was stirred until 

the starting material had been completely consumed as judged by TLC. After completion 

of the reaction, the mixture was cooled to room temperature, diluted with 30 mL of 

hexanes and filtered through Celite. Solvents were evaporated under reduced pressure to 

afford a residue that consisted of the essentially pure enamine (1H and 13C NMR).  

General Procedure for the Synthesis of Imines from Vinyl Bromides. An oven-dried 

Schlenk flask equipped with a magnetic stirring bar was charged with NaO-t-Bu (1.4 

equiv.) and Pd2(dba)3 (0.25 mol %) inside a nitrogen-filled glove box. The flask was 

capped with a rubber septum, and then it was removed from the glove box. Alkenyl 

bromide (3.0 mmol), amine (3.0 mmol), ligand (0.5 mol %) and toluene (5 mL) were then 

successively added. The Schlenk flask was degassed and refilled with argon. Then the 

flask was placed in an 80 ºC oil bath, and the reaction mixture was stirred until the 

starting material had been completely consumed as judged by TLC. After completion of 

the reaction, the mixture was cooled to room temperature, diluted with 30 mL of hexanes 

and filtered through Celite. Solvents were evaporated under reduced pressure to afford a 

residue that consisted of the essentially pure enamine (1H and 13C NMR).  

Compound 7d was purified as follows:  After completion of the reaction, the mixture was 

cooled to room temperature, diluted with 30 mL of hexanes and filtered through Celite. 

Solvents were evaporated, the obtained residue was separated by flash chromatography 

through neutral alumina (25 g) treated with Et3N (5 g), and then eluted with 200 mL 

hexanes.  

General Procedure for the Synthesis of Enamines from Vinyl Chloride 8. An oven-

dried Schlenk flask equipped with a magnetic stirring bar was charged with NaO-t-Bu 

(1.4 equiv.) and Pd2(dba)3 (2.5 mol %) inside a nitrogen-filled glove box. The flask was 

capped with a rubber septum, and then it was removed from the glove box. Vinyl 

chloride 8 (3.0 mmol), amine (3.0 mmol), ligand (5 mol %) and toluene (5 mL) were then 

successively added. The Schlenk flask was degassed and refilled with argon. Then, the 

flask was placed in a 115 ºC oil bath and the reaction mixture was stirred until the starting 
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material had been completely consumed as judged by TLC. After completion of the 

reaction, the mixture was cooled to room temperature, diluted with 30 mL of hexanes and 

filtered through Celite. Solvents were evaporated under reduced pressure to afford a 

residue, which consisted of the essentially pure enamine (1H and 13C NMR).  

General Procedure for the Synthesis of 1H-Indole 11 by Palladium Catalyzed 

Cascade Reaction of Alkenyl Bromide 2 with o-Bromoaniline 10. An oven-dried 

Schlenk flask equipped with a magnetic stirring bar was charged with NaO-t-Bu (2.8 

equiv.), o-bromoaniline 10 (3 mmol) and Pd2(dba)3 (4.0 mol %) inside a nitrogen-filled 

glove box. The flask was capped with a rubber septum, and removed from the glove box. 

α-Bromostyrene 2 (3.0 mmol), ligand 1d (4 mol %) and toluene (5 mL) were then 

successively added. The Schlenk flask was degassed and refilled with argon. The flask 

was then placed in an 80 ºC oil bath and the reaction mixture was stirred until 10 had 

been completely consumed as judged by TLC. The temperature was then raised to 120 ºC 

and after completion of the reaction (16 h), the mixture was cooled to room temperature, 

diluted with 50 mL of hexanes and filtered through Celite. Solvents were evaporated 

under reduced pressure. Purification by silica gel flash chromatography (hexanes/ethyl 

acetate, 10:1) afforded 1H-indole 11.  

(1) Su, W.; Urgaonkar, S.; McLaughlin, P. A.; Verkade, J. G. J. Am. Chem. Soc. 2004, 

126, 16433. 
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