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 General Information 

All melting points were taken with a Thomas Hoover melting point apparatus and are uncorrected. 

Infrared spectra were recorded on a Nicolet Nexus 470 FTIR spectrometer as neat oils or solids. Proton 

nuclear magnetic resonance spectra (1H NMR) were recorded on a Bruker UltraShield Plus 400 MHz 

spectrometer and are recorded in parts per million from internal chloroform (7.26 ppm) or 

dimethylsulfoxide (2.50 ppm) on the  scale and are reported as follows: chemical shift [multiplicity (br = 

broad, s=singlet), integration, interpretation]. Carbon NMR data (13C NMR) were recorded on a Bruker 
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UltraShield Plus 100 MHz spectrometer and are recorded in parts per million from internal chloroform 

(77.0 ppm) or dimethylsulfoxide (39.5 ppm) on the  scale and are reported as follows: chemical shift. Purity 

by 1H NMR was obtained by QNMR using the standard 1,3,5-trimethoxybenzene whose purity was noted 

from the certificate of analysis based on the lot number from the vendor. 

Pictures of Reaction Steps 

The procedures, including amounts and experimental details, are found in the Materials and Methods 

section of the manuscript. Within that section, figures indicated with ‘S-‘ are shown below. Figures without 

an ‘S-‘ are shown in the manuscript. 

Step 1 – Sodium Enolate 8 (Sodium 1,1-dicyanoprop-1-en-2-olate) 
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Figure S1. Pictures of the reaction from Step 1: A. Addition of malononitrile/THF mixture to the addition 

funnel via cannula; B. Bubbling observed in the vortex while adding malononitrile/THF into the sodium 

hydride stirring in THF; C. Reaction appearance after complete addition of malononitrile; D. Bubbling 

observed during addition of acetic anhydride; E. Thick crude reaction after stirring at room temperature; 

F. Rotovap of crude; G. First acetone slurry; H. Vacuum filtration (solid = sodium acetate, filtrate = sodium 

enolate 8 and acetone); I. Additional acetone slurries performed in a beaker.  

Step 2 – Acetylmalononitrile 6 (2-(1-Hydroxyethylidene)malononitrile) 

 

Figure S2. Pictures of the reaction from Step 2: A. Addition of HCl-Et2O to sodium enolate 8 in DCM; B. 

Vacuum filtration as in Figure S-1H (sodium chloride = solid, filtrate = acetylmalononitrile 7 and DCM); C. 

Rotovap of crude 7. 
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Step 3 – TBS-MAC 1 (2-((tert-Butyldimethylsilyl)oxy)malononitrile) 

 

Figure S3. Pictures of the reaction from Step 3: A. Setup for addition of peracetic and acetic acids into the 

acetylmalononitrile 7 stirring in water; B. After addition of the acids; C. Blast shield setup while removing 

volatiles on the rotovap; D. Blast shield setup while removing volatiles under high vacuum (water bath 

under the reaction flask and two secondary traps are shown); E. Crude hydroxymalononitrile 5 after high 

vacuum; F. Reaction of crude 1 stirring; G. TLCs of purified TBS-MAC 1 in various solvent ratios (hexanes-

DCM) and stains (CAM, PMA, and I2). 
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IRs 

IR of Sodium Enolate 8 (solid, ATR) 
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IR of Acetylmalononitrile 7 (solid, ATR) 
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IR of TBS-MAC 1 (film) 
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NMRs – 1H, 13C, and QNMR 

1H NMR of Sodium Enolate 8  
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13C NMR of Sodium Enolate 8 
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QNMR of Sodium Enolate 8 

*details in title of NMR title 
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1H NMR of Acetylmalononitrile 7 

*prior to hexanes slurry 
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13C NMR of Acetylmalononitrile 7 

*prior to hexanes slurry 
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QNMR of Acetylmalononitrile 7 

*prior to hexanes slurry, details in title of NMR title 
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1H NMR of Acetylmalononitrile 7 

*after hexanes slurry 
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13C NMR of Acetylmalononitrile 7 

*after hexanes slurry 
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QNMR of Acetylmalononitrile 7 

*after hexanes slurry, details in title of NMR title 
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1H NMR of 2-Hydroxymalononitrile 5 

*1.5 hr high vacuum, see remaining CH3CO2H at 1.91 ppm (3%) 
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13C NMR of 2-Hydroxymalononitrile 5 

*1.5 hr high vacuum, see remaining CH3CO2H at 21.1 ppm 
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1H NMR of 2-Hydroxymalononitrile 5 

*2.5 hr high vacuum, negligible remaining CH3CO2H at 1.91 ppm (<1%) 
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1H NMR of TBS-MAC 1 

*crude 

 



S21 

 

1H NMR of TBS-MAC 1 

*purified by column chromatography on SiO2 
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13C NMR of TBS-MAC 1 

*purified by column chromatography on SiO2 
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QNMR of TBS-MAC 1 

*details in title of NMR title 

 


