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Characteriztion data for ω-cyanocarboxylic acids and dinitriles: 

2-Cyano-2-methylpropionic acid,[1] 224 mg, white solid, m.p. 54-56°C, lit.[1] 54-55°C;  
1H NMR (CDCl3) δ = 1.66 (s, 6H), 9.34 (br, 1H); 13C NMR (CDCl3) δ = 25.0, 39.2, 

120.4, 175.3.   

3-Cyanoacrylic acid,[2, 3] 208 mg, white solid, m.p. 74-76°C, lit.[3] 75-77°C; 1H NMR 

(CDCl3) δ = 6.60 (d, J = 16 Hz, 1H), 6.75 (d, J = 16 Hz, 1H), 9.50 (br, 1H); 13C NMR 

(CDCl3) δ = 115.2, 115.7, 139.0, 168.0.   

3-Cyanopropanoic acid,[4] 240 mg, white solid, m.p. 46-48°C, lit.[4] 49.5-51°C; 1H NMR 

(CDCl3) δ = 2.68 (m, 2H), 2.78 (m, 2H), 9.61 (br, 1H); 13C NMR (CDCl3) δ = 13.1, 30.1, 

118.7, 175.8. 

4-Cyanobutanoic acid,[4] 224 mg, white solid, m.p. 36-38°C, lit.[4] 39.6-40.2°C; 1H 

NMR (CDCl3) δ = 2.01 (m, 2H), 2.50 (m, 2H), 2.59 (m, 2H), 9.64 (br, 1H); 13C NMR 

(CDCl3) δ = 16.8, 20.8, 32.5, 119.4, 178.0. 

5-Cyanopentanoic acid,[4, 5] 227 mg, colorless oil; 1H NMR (CDCl3) δ = 1.77 (m, 4H), 

2.41 (m, 4H), 9.65 (br, 1H); 13C NMR (CDCl3) δ = 17.3, 24.0, 25.0, 33.4, 119.7, 179.1. 

6-Cyanohexanoic acid,[5] 208 mg, colorless oil. 1H NMR (CDCl3) δ = 1.55 (m, 2H), 1.70 

(m, 4H), 2.39 (m, 4H), 9.74 (br, 1H); 13C NMR (CDCl3) δ = 17.4, 24.2, 25.4, 28.4, 34.0, 

120.0, 180.0. 

7-Cyanoheptanoic acid,[5] 200 mg, white solid, m.p. 35-36°C, lit.[5] 38-39°C. 1H NMR 

(CDCl3) δ = 1.25-1.49 (m, 4H), 1.67 (m, 4H), 2.35 (m, 4H), 9.84 (br, 1H); 13C NMR 

(CDCl3) δ = 17.5, 224.6, 25.5, 28.5, 28.7, 34.2, 120.1, 180.2. 
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9-Cyanononanoic acid,[6] 196 mg, white solid, m.p. 48-50°C, lit.[6] 49-50°C. 1H NMR 

(CDCl3) δ = 1.34 (m, 6H), 1.46 (m, 2H), 1.66 (m, 4H), 2.35 (m, 4H), 9.64 (br, 1H); 13C 

NMR (CDCl3) δ = 17.5, 24.9, 25.7, 28.9, 29.0, 29.2, 29.3, 34.4, 120.2, 180.5. 

1-Cyanocyclopentaneacetonitrile,[7, 8] 1H NMR (CDCl3) δ = 1.83 (m, 4H), 1.91 (m, 2H), 

2.27 (m, 2H), 2.74 (s, 2H), 13C NMR (CDCl3) δ = 24.6, 27.0, 38.1, 40.6, 116.2, 122.9. 

1-cyanocyclohexaneacetonitrile,[8, 9] 1H NMR (CDCl3) δ = 1.23 (m, 1H), 1.48 (m, 1H), 

1.66-1.82 (m, 6H), 2.11 (m, 2H), 2.69 (s, 2H), 13C NMR (CDCl3) δ = 23.1, 24.9, 29.4, 

35.3, 37.5, 115.4, 121.2. 

1-Cyanocycloheptaneacetonitrile,[9] 1H NMR (CDCl3) δ = 1.58 (m, 2H), 1.75 (m, 8H), 

2.15 (m, 2H), 2.69 (s, 2H), 13C NMR (CDCl3) δ = 23.7, 27.6, 30.3, 38.1, 40.2, 115.9, 

122.1. 

 

Reaction of ω-cyanocarboxylic acids with nitrilase (Using 5-Cyanopentanoic acid as 

an example). To a solution of 5-cyanopentanoic acid (50 mg, 0.39 mmol) in potassium 

phosphate buffer (50 ml, 100 mM, pH = 7.2), enzyme (5.0 U) was added and the reaction 

mixture was incubated at 30°C for 24 hrs. The mixture was acidified with 1 N HCl 

solution to pH ~ 5, saturated with NaCl and extracted with ethyl acetate. The organic 

extract was dried over anhydrous sodium sulfate. Removal of solvent provided a residue, 

the 1H and 13C NMR of which was identical to the starting mono-acid and no di-acid was 

detected. 
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13C NMR spectra of cyanocarboxylic acids. 
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