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EXPERIMENTAL SECTION 

General Information. 
1
H NMR , 

13
C NMR and 

19
F NMR spectra were recorded at 400 MHz , 100 

MHz and 376 MHz respectively using tetramethylsilane as an internal reference. Chemical shifts 

(δ) and coupling constants (J) were expressed in parts per million and hertz, respectively. Melting 

points were uncorrected. High-resolution mass spectrometry (HRMS) was performed on an 

ESI-TOF spectrometer. Chemicals were commercially available and used without purification. 

Chromatography: Column chromatography was performed with silica gel (200-300 mesh ASTM). 

1.1 Synthesis of N-benzylic sulfonamides
1 

 

To an over-dried, argon purged round flask containing the aldehyde (5 mmol) in the THF (10 mL) 

at room temperature, was added phenylmagnesium bromide (15 mmol) dropwise over 5 minutes. 

The reaction was then allowed to stir overnight. The reaction mixture was quenched by addition of 

the saturated aqueous ammonium chloride (40 mL) and extracted with ethyl ether (2× 40 mL). 

The combined organic layers were washed with brine, dried with Na2SO4. Purification was 

performed by flash column chromatography on silica gel when needed. 

 

To a stirred solution of diphenylmethanol (1 mmol) in 10 mL anhydrous CH3CN was added 

4-methylbenzenesulfonamide (1.1 mmol) and FeCl3 (0.1 mmol) successively at 80 
o
C. After 7 

hours, the crude product was purified by column chromatography on silica gel to afford the 

corresponding product. 
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1.2 Synthesis of substituted cyanoacetates
2 

A solution of cyanoethyl acetate (20 mmol) in 20 mL THF was added to a suspension of sodium 

hydride (7 mmol) and THF (10 mL) under argon atmosphere at 0 
o
C. After 30 min, a solution of 

hydrocarbon bromide (7 mmol) in THF was slowly added and after stirring the suspension for 15 

min at 0 
o
C, the reaction mixture was removed to warm temperature and stirring for 8 h. The 

reaction was then quenched with 1M HCl and extracted using EtOAc (3×50 mL). The organic 

layer was dried by Na2SO4. Purification was performed by flash column chromatography on silica 

gel when needed. 

1.3 Synthesis of 2-nitroesters
3
 

The alkyl 2-bromoalkanoate (60 mmol) was added to a suspension of sodium hydride (104 mmol) 

and phloroglucinol dehydrate (52 mol) in dry DMF (40 mL) at room temperature. After 2.5 h, the 

reaction was then quenched with ice water (200 mL) and extracted using EtOAc (3×50 mL). The 

organic layer was dried by Na2SO4. Purification was performed by flash column chromatography 

on silica gel when needed. 

1.4 Synthesis of substituted malononitrile 
4
 

A solution of malononitrile (20 mmol) in 20 mL THF was added to a suspension of sodium 

hydride (7 mmol) and THF (10 mL) under argon atmosphere at 0 
o
C. After 30 min, a solution of 

hydrocarbon bromide (7 mmol) in THF was slowly added and after stirring the suspension for 15 

min at 0 
o
C, the reaction mixture was removed to warm temperature and stirring for 8 h. The 

reaction was then quenched with 1M HCl and extracted using EtOAc (3×50 mL). The organic 

layer was dried by Na2SO4. Purification was performed by flash column chromatography on silica 

gel when needed. 

1.5 Synthesis of substituted diethyl malonate
 5

 

To a solution of diethyl malonate (20 mmol) in 20 mL THF was added to a suspension of sodium 
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hydride (7 mmol) and THF (10 mL) under argon atmosphere at 0 
o
C. After 30 min, a solution of 

hydrocarbon bromide (7 mmol) in THF was slowly added and after stirring the suspension for 15 

min at 0 
o
C, the reaction mixture was removed to warm temperature and stirring for 8 h. The 

reaction was then quenched with 1M HCl and extracted using EtOAc (3×50 mL). The organic 

layer was dried by Na2SO4. Purification was performed by flash column chromatography on silica 

gel when needed. 

1.6 General Experimental Procedures and Characterizations. 

2-subsituted cyanoacetates (0.25 mmol, 1 equiv), N-benzylic sulfonamides (0.3 mmol, 1.2 equiv), 

AlCl3 (100 mol %), dry CHCl3 (1 mL) and a stir bar were added to a sealed tube. After being 

stirred at 80 
o
C for indicated time, the mixture was evaporated under vacuum. The corresponding 

product was isolated by silica gel column chromatography with a dichloromethane/petroleum 

ether mixture as eluent. 
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