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(1) General methods:

Aniline, alkyl halides and peroxides were purchased from commercial sources (Sigma-Aldrich, 

Alfa Aesar, Merck) and used without purification. All solvents were purchased from 

Spectrochem , India; dried and distilled immediately prior to use under nitrogen atmosphere. All 

other reagents were used as it from commercial sources. All reactions were performed in oven-

dried glassware. Melting points were determined in open capillaries and are uncorrected. 1H 

NMR and 13C NMR spectra were recorded on a Bruker DPX-400 spectrometer in CDCl3 with 

TMS as internal standard (chemical shift in ). Chemical shifts of common trace PMR impurities 

(CDCl3, ppm) in some samples: H2O: ~1.58-1.68; CHCl3: ~7.26. MS were recorded on a waters 

Q-TOF microTm instrument. Silica gel [(60-120mesh), Rankem, India; (230-400 mesh) 

Spectrochem , India] was used for chromatographic separation. Silica gel G (CDH, India) was 

used for TLC. Petroleum ether refers to the fraction boiling between 60 C and 80 C.

(2) General procedure for the preparation of starting material (1) and products (2):

(a) Synthesis of compound 1:

1 equiv. of aniline (A) was taken in a 250 ml round bottom flask and dissolved it in 100 ml dry 

DCM; then 1.5 equiv. of PCl5 was added to it. The mixture was refluxed for 30 minutes with 

stirring. After that the mixture was cooled to room temperature and 1.2 equiv. of acid (B) was 

added to it and refluxed for additional 1.5 h. The reaction mixture was cooled to room 

temperature and completion of the reaction was checked by TLC. Excess PCl5 was neutralized 

by sodium bicarbonate and washed with water for three times. The organic layer was dried over 

Na2SO4, concentrated to afford compound 1' (sufficiently pure) which was used for the next step 

without purification. 3 mmol of compound 1' was dissolved in dry DMF and 3.6 mmol of tBuOK 

was added to it and stirred at room temperature for 15 minutes. After that 4.5 mmol of alkyl 

halide was added to it under stirring condition and stirred for overnight. Completion of reaction 

was checked by TLC, diluted with water and 50 ml of DCM, washed with H2O (3 ×20 ml) and 

saturated NaCl (aq) (1 ×20 ml). The organic part was dried over Na2SO4, concentrated and 

purified by flash chromatography, using ethyl acetate/petroleum ether (2:8) as the eluent to 

afford product 1 in upto 84 % yield.
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.

(b) Synthesis of compound 2:

1 mmol of β-N-arylamido nitrile or ester, 3 mmol of di-tert-butyl peroxide (DTBP) and 4 ml 

DCE were taken in a sealed tube and the mixture was degassed with nitrogen for twice. Then the 

reaction mixture was heated at 110 oC for 15 h. The reaction mixture was cooled to room 

temperature and diluted with DCM. The mixture was then transferred to a 100 ml round bottom 

flask. The solvent was evaporated under reduced pressure and purified by flash coloumn 

chromatography, using ethyl acetate/petroleum ether (2:8) as the eluent to afford the product 2.
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(4) (a) Experimental characterization data of starting material (1):

All reactions were performed according to general procedure

2-Cyano-N-methyl-N-phenylpropanamide (1a):

White solid; MP: 60-62oC 

1H-NMR (400 MHz, CDCl3, ppm): δ 1.45 (d, J = 7.2 Hz, 3H); 3.32 (s, 3H); 3.47 (q, J = 7.2 Hz, 
1H); 7.29 (d, J = 7.6 Hz, 2H); 7.44 (t, J = 7.6 Hz, 1H); 7.51 (t, J = 8.0 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 15.9, 29.5, 38.2, 118.4, 127.3, 129.0, 130.4, 142.3, 165.6.

HRMS calcd. for C11H12N2ONa [M + Na]+: 211.0847; found: 211.0842

2-Cyano-N-methyl-N-phenylbutanamide (1b):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.96 (t, J = 7.6 Hz, 3H); 1.87-1.94 (m, 2H); 3.29 (t, J = 7.2 
Hz, 1H); 3.32 (s, 3H); 7.26 (d, J = 7.6 Hz, 2H); 7.44 (t, J = 7.2 Hz); 7.50 (t, J = 7.6Hz, 2H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 11.5, 24.2, 36.7, 38.1, 117.6, 127.3, 128.9, 130.4, 142.4, 
165.0.

HRMS calcd. for C12H14N2ONa [M + Na]+: 225.1004; found: 225.1007

2-Cyano-N-ethyl-N-phenylpropanamide (1c):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.51(t, J = 7.2 Hz, 3H); 1.44 (d, J = 7.2 Hz, 3H); 3.41 (q, J 
= 7.2 Hz, 1H); 3.69-3.76 (m, 1H); 3.80-3.87 (m, 1H); 7.27 (d, J = 7.2 Hz, 2H); 7.44-7.54 (m, 
3H).

13C-NMR (100 MHz, CDCl3, ppm): δ 12.6, 15.8, 29.8, 45.1, 118.5, 128.3, 129.0, 130.3, 140.5, 
165.0

HRMS calcd. for C12H14N2ONa [M + Na]+: 225.1004; found: 225.1009

2-cyano-N-ethyl-N-phenylbutanamide (1d):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.95 (t, J = 7.6 Hz, 3H); 1.15 (t, J = 7.2 Hz, 3H); 1.84-1.93 
(m, 2H); 3.28 (t, J = 7.6 Hz, 1H); 3.67-3.76 (m, 1H); 3.81-3.90 (m, 1H); 7.28 (d, J = 7.6 Hz, 2H); 
7.46 (t, J = 7.2 Hz, 1H); 7.53 (t, J = 7.6 Hz, 2H).
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13C-NMR (100 MHz, CDCl3, ppm): δ 11.3, 12.6, 24.0, 36.9, 44.8, 117.6, 128.2, 128.8, 130.2, 
140.6, 164.3.

HRMS calcd. for C13H16N2ONa [M + Na]+: 239.1160; found: 239.1154

N-(4-chlorophenyl)-2-cyano-N-methylpropanamide (1e):

White soilid; MP: 50-52oC

1H-NMR (400 MHz, CDCl3, ppm): δ 1.46 (d, J = 6.8 Hz, 3H); 3.30 (s, 3H); 3.46 (q, J = 6.8 Hz, 
1H); 7.27 (d, J = 8.4 Hz, 2H); 7.48 (d, J = 8.4 Hz, 2H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 15.8, 29.5, 38.2, 118.3, 128.8, 130.6, 134.9, 140.7, 165.3.

HRMS calcd. for C11H11ClN2ONa [M + Na]+: 245.0458; found: 245.0462

N-(4-chlorophenyl)-2-cyano-N-methylbutanamide (1f):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.98 (t, J = 7.2 Hz, 3H); 1.90 (quintet, J = 7.2 Hz, 2H); 
3.26-3.36 (m, 4H, one NMe and one C-H); 7.27 (d, J = 8.4 Hz, 2H); 7.49 (d, J = 8.4 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 11.5, 24.1, 36.7, 38.1, 117.4, 128.8, 130.6, 134.7, 140.8, 
164.8.

HRMS calcd. for C12H13ClN2ONa [M + Na]+: 259.0614; found:259.0609

2-Cyano-N-methyl-N-(4-nitrophenyl)propanamide (1g):

Pale yellow solid; MP: 118-120oC

1H-NMR (400 MHz, CDCl3, ppm): δ 1.51 (d, J = 6.8 Hz, 3H); 3.40 (s, 3H); 3.51 (brs, 1H); 7.54 
(d, J = 8.8 Hz); 8.37 (d, J = 8.8 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 15.6, 29.8, 38.3, 117.8, 125.7, 128.3, 147.3, 147.9, 164.9.

HRMS calcd. for C11H11N3O3Na [M + Na]+: 256.0698; found: 256.0695

2-Cyano-N-ethyl-3-methyl-N-phenylbutanamide (1h):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.90 (d, J = 6.4 Hz, 3H); 1.07 (d, J = 6.4 Hz, 3H); 2.27-2.36 
(m, 1H); 3.15 (d, J = 8.4 Hz, 1H); 3.33 (s, 3H); 7.26 (d, J = 7.6 Hz, 2H); 7.45 (t, J = 8.0 Hz, 1H); 
7.51 (t, J = 8.0 Hz, 2H). 
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13C-NMR (100 MHz, CDCl3, ppm): δ 19.7, 20.6, 30.3, 38.0, 42.6, 117.0, 127.2, 128.9, 130.4, 
142.5, 164.9.

HRMS calcd. for C13H16N2ONa [M + Na]+: 239.1160; found: 239.1166

2-Cyano-N-ethyl-N,3-diphenylpropanamide (1i):

White solid; MP: 88-90oC

1H-NMR (400 MHz, CDCl3, ppm): δ 1.06 (t, J = 7.2 Hz, 3H); 3.06 (q, J = 6.4 Hz, 1H); 3.69 (q, J 
= 6.8 Hz, 2H); 7.06 (m, 2H); 7.25-7.29 (m, 4H); 7.38 (m, 4H).

13C-NMR (100 MHz, CDCl3, ppm): δ 12.7, 36.8, 37.3, 45.0, 117.4, 124.6, 128.2, 128.7, 129.0, 
129.2, 130.2, 136.1, 140.5, 163.9.

HRMS calcd. for C18H18N2ONa [M + Na]+: 301.1317; found: 301.1320

2-Cyano-N-ethyl-N-phenylhexanamide (1j):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.84 (t, J = 7.2 Hz, 3H);  1.17-1.34 (m, 4H);  1.86 (q, J = 
7.6 Hz, 2H); 3.32 (s, 3H); 3.36 (t, J = 7.6 Hz, 1H); 7.27 (d, J = 7.2 Hz, 2H); 7.44-7.46 (m, 1H);  
7.51 (t, J = 7.6 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 13.6, 21.8, 28.9, 30.2, 35.1, 38.1, 117.7, 127.2, 128.9, 
130.4, 142.4, 165.2.

HRMS calcd. for C14H18N2ONa [M + Na]+: 253.1317; found: 253.1312

2-Cyano-N-ethyl-N-phenylpent-4-enamide (1k):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 2.53-2.67 (m, 2H); 3.32 (s, 3H); 3.41 (t, J = 7.6 Hz, 1H); 
5.10-5.15 (m, 2H); 5.61-5.71 (m, 1H); 7.27 (d, J = 7.6 Hz, 2H); 7.44 (t, J = 7.2 Hz, 1H); 7.50 (t, J 
= 7.6 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 34.3, 35.0, 38.1, 117.2, 119.3, 127.3, 129.0, 130.4, 132.2, 
142.2, 164.3.

HRMS calcd. for C13H14N2ONa [M + Na]+: 237.1004; found: 237.1007

Ethyl 2-(ethyl(phenyl)carbamoyl)butanoate (1l):

Colourless gummy
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1H-NMR (400 MHz, CDCl3, ppm): δ 0.85 (t, J = 6.4 Hz, 3H); 1.16 (t, J = 6.8 Hz, 3H); 1.25 (t, J 
= 6.8 Hz, 3H); 1.82-1.87 (m, 1H); 1.91-1.96 (m, 1H); 3.18 (dd, J = 8.8Hz and 2.4 Hz, 2H); 3.69-
3.78 (m, 1H); 3.82-3.91 (m, 1H); 4.12 (q, J = 7.2 Hz, 2H); 7.25 (d, J = 7.2 Hz, 2H); 7.39 (t, J = 
7.2 Hz, 1H); 7.46 (t, J = 7.6 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 11.8, 12.8, 13.9, 22.5, 44.3, 50.7, 60.8, 128.2, 128.7, 
129.6, 141.7, 168.3, 17.0.

HRMS calcd. for C15H21NO3Na [M + Na]+: 286.1419; found: 286.1416

Ethyl 3-(ethyl(phenyl)amino)-2-methyl-3-oxopropanoate (1m):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.15 (t, J = 7.2 Hz, 3H); 1.24 (t, J = 6.8 Hz, 3H); 1.30 (d, J 
= 7.2 Hz, 3H); 3.34 (q, J = 7.2 Hz, 1H); 3.68-3.77 (m, 1H); 3.80-3.89 (m, 1H); 4.11 (q, J = 7.2 
Hz, 2H); 7.25 (d, J = 7.2 Hz, 2H); 7.40 (t, J = 7.6 Hz, 1H); 7.46 (t, J = 7.6 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 12.7, 13.9, 43.7, 44.2, 60.9, 128.2, 128.4, 129.7, 141.7, 
169.4, 170.7.

HRMS calcd. for C14H19NO3Na [M + Na]+: 272.1263; found: 272.1259

Ethyl 2-benzyl-3-(methyl(phenyl)amino)-3-oxopropanoate (1n):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.25 (t, J = 7.2 Hz, 3H); 3.07 (dd, J = 13.2 Hz and 4.8 Hz, 
1H); 3.17 (s, 3H); 3.22 (dd, J = 13.2 Hz and 6.4 Hz, 1H); 3.55 (q, J = 4.8 Hz, 1H); 4.11-4.18 (m, 
2H); 6.64 (brs, 1H); 7.02-7.04 (m, 2H); 7.23-7.36 (m, 7H).

13C-NMR (100 MHz, CDCl3, ppm): δ 14.1, 35.2, 37.4, 51.0, 61.3, 126.6, 127.6, 128.0, 128.4, 
129.2, 129.5, 138.4, 143.1, 168.5, 169.4.

HRMS calcd. for C19H21NO3Na [M + Na]+: 334.1419; found: 334.1411

 Ethyl 2-(methyl(phenyl)carbamoyl)butanoate (1o):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.84 (t, J = 7.6 Hz, 3H); 1.24 (t, J = 7.2 Hz, 3H);  1.81-1.97 
(m, 2H); 3.25-3.29 (m, 1H); 3.32 (s, 3H); 4.08-4.15 (m, 2H); 7.26 (d, J = 7.6 Hz, 2H); 7.38 (t, J = 
7.6 Hz, 1H); 7.46 (t, J = 7.6 Hz, 2H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 11.8, 14.0, 22.7, 37.5, 50.4, 60.9, 127.6, 128.1, 129.8, 
143.4, 169.0, 169.9.
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HRMS calcd. for C14H19NO3Na [M + Na]+: 272.1263; found: 272.1267

Ethyl 2-methyl-3-(methyl(phenyl)amino)-3-oxopropanoate (1p):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.23 (t, J = 7.2 Hz, 3H); 1.30 (d, J = 7.2 Hz, 3H); 3.31 (s, 
3H); 3.42 (q, J = 6.8 Hz, 1H); 4.07-4.14 (m, 2H); 7.27 (d, J = 7.2 Hz, 2H); 7.38 (t, J = 7.2 Hz, 
1H); 7.46 (t, J = 7.6 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 14.0, 14.0, 37.5, 43.4, 61.1, 127.4, 128.2, 129.9, 143.4, 
170.1, 170.7.

HRMS calcd. for C13H17NO3Na [M + Na]+: 258.1106; found: 258.1101

2-Cyano-N-methyl-N-phenylhept-6-enamide (1q):

Gummy liquid

1H-NMR (400 MHz, CDCl3, ppm): δ 1.34-1.50 (m, 2H); 1.85-1.91 (m, 2H); 1.94-1.99 (m, 2H); 
3.32 (s, 3H); 3.36 (t, J = 7.6 Hz, 1H); 4.90-4.92 (m, 1H); 4.95 (s, 1H); 5.63-5.73 (m, 1H); 7.25 
(d, J = 7.2 Hz, 2H); 7.42-7.46 (m, 1H); 7.50 (t, J = 8.0 Hz, 2H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 26.0, 29.8, 32.7, 34.9, 38.1, 115.5, 117.6, 127.2, 129.0, 
130.4, 137.3, 142.4, 165.0.

HRMS calcd. for C15H19N2O [M + H]+: 243.1497; found: 243.1495.

Diethyl 1-(methyl(phenyl)amino)-1-oxopropan-2-ylphosphonate (1r):

Gummy liquid

1H-NMR (400 MHz, CDCl3, ppm): δ 1.25 (t, J = 7.6 Hz, 3H); 1.28-1.38 (m, 6H); 3.05 (dq, J = 
13.2 and 7.2 Hz, 1H); 3.30 (d, J = 1.2 Hz, 3H); 4.01-4.11 (m, 2H); 4.13-4.26 (m, 2H); 7.31 (d, J 
= 7.2 Hz, 2H); 7.34-7.38 (m, 1H); 7.44 (t, J = 7.2 Hz, 2H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 13.1 (d, J = 7.0 Hz), 16.2 (d = 6.0 Hz), 16.4 (d, J = 6.0 
Hz), 36.0, 37.4 (d, J = 260.0 Hz), 62.0 (d, J = 7 Hz), 62.9 (d, J = 6.0 Hz), 127.4, 128.1, 129.9, 
143.7, 169.5 (d, J = 4.0 Hz).

HRMS calcd. for C14H23NO4P [M + H]+: 300.1365; found: 300.1363.

2-Cyano-N-(4-methoxyphenyl)propanamide (1s):

White solid; MP: 137-139 oC
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1H-NMR (400 MHz, CDCl3, ppm): δ 1.66 (d, J = 7.6 Hz, 3H); 3.56 (q, J = 7.6 Hz, 3H); 3.80 (s, 
3H); 6.87 (d, J = 8.8 Hz, 2H); 7.39 (d, J = 8.8 Hz, 2H); 7.84 (brs, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 15.7, 32.9, 55.5, 114.3, 118.9, 122.5, 129.5, 157.3, 163.0.

HRMS calcd. for C11H13N2O2 [M + H]+: 205.0977; found: 205.0971.

2-Cyano-N-methyl-N-phenylacetamide1, 2 (1a'):

White solid; MP: 82-84oC

1H-NMR (400 MHz, CDCl3, ppm): δ 3.25 (s, 2H); 3.32 (s, 3H); 7.25 (d, J = 7.6 Hz, 2H); 7.43 (t, 
J = 7.2 Hz, 1H); 7.49 (t, J = 8.0 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 25.5, 37.9, 114.2, 127.1, 129.1, 130.5, 142.4, 161.8.

HRMS calcd. for C10H10N2ONa [M + Na]+: 197.0691; found:197.0687

(b) Experimental characterization data of products (2):

All reactions were performed according to general procedure

1,3-Dimethyl-2-oxoindoline-3-carbonitrile1 (2a):

Colourless solid; MP: 77-79oC

1H-NMR (400 MHz, CDCl3, ppm): δ 1.82 (s, 3H); 3.27 (s, 3H); 6.91 (d, J = 8.0 Hz, 1H); 7.18 (t, 
J = 7.6 Hz, 1H); 7.39-7.44 (m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 23.4, 27.0, 42.1, 109.2, 117.7, 123.8, 123.9, 126.8, 130.3, 
142.6, 171.0.

HRMS calcd. for C11H10N2ONa [M + Na]+: 209.0691; found: 209.0684

3-Ethyl-1-methyl-2-oxoindoline-3-carbonitrile (2b):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.99 (t, J = 7.2 Hz, 3H); 2.16-2.26 (m, 2H); 3.26 (s, 3H); 
6.90 (d, J = 8.4 Hz, 1H); 7.17 (t, J = 7.6 Hz, 1H); 7.39-7.43 (m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 8.4, 26.9, 30.8, 47.1, 109.0, 117.1, 123.7, 124.1, 125.2, 
130.3, 143.1, 170.5.

HRMS calcd. for C12H12N2ONa [M + Na]+: 223.0847; found: 223.0841
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1-Ethyl-3-methyl-2-oxoindoline-3-carbonitrile (2c):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.30 (t, J = 7.2 Hz, 3H); 1.81 (s, 3H); 3.80 (quintet, J = 7.2 
Hz, 2H); 6.92 (d, J = 7.6 Hz, 1H); 7.14-7.18 (m, 1H); 7.38-7.44 (m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 12.0, 23.0, 35.1, 41.6, 108.8, 117.2, 123.2, 123.4, 127.2, 
129.8, 141.2, 170.1.

HRMS calcd. for C12H12N2ONa [M + Na]+: 223.0847; found: 223.0854

1,3-Diethyl-2-oxoindoline-3-carbonitrile (2d):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.90 (t, J = 7.6 Hz, 3H); 1.29 (t, J = 7.2 Hz, 3H); 2.17-2.28 
(m, 2H); 3.71-3.79 (m, 1H); 3.80-3.88 (m, 1H); 6.93 (d, J = 8.0 Hz, 1H); 7.16 (t, J = 7.2 Hz, 1H); 
7.40 (t, J = 7.2 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 8.2, 12.5, 30.9, 35.5, 47.0, 109.2, 117.2, 123.5, 124.3, 
125.3, 130.2, 142.3, 170.0.

HRMS calcd. for C13H15N2O [M + H]+: 215.1184; found: 215.1180

5-Chloro-1,3-dimethyl-2-oxoindoline-3-carbonitrile (2e): 

White solid; MP: 124-126oC 

H-NMR (400 MHz, CDCl3, ppm): δ 1.82 (s, 3H); 3.25 (s, 3H); 6.85 (d, J = 8.0 Hz, 1H); 7.39 (dd, 
J = 8.0 Hz and 2.0 Hz, 1H); 7.42 (d, J = 2.0 Hz, 1H);   

13C-NMR (100 MHz, CDCl3, ppm): δ 23.3, 27.2, 42.1, 110.3, 117.1, 124.3, 128.1, 129.2, 130.4, 
141.1, 170.5.

HRMS calcd. for C11H10ClN2O [M + H]+: 221.0482; found: 221.0484

5-Chloro-3-ethyl-1-methyl-2-oxoindoline-3-carbonitrile (2f):

White solid; MP: 82-84oC

1H-NMR (400 MHz, CDCl3, ppm): δ 0.99 (t, J = 7.6 Hz, 3H); 2.13-2.28 (m, 2H), 3.25 (s, 3H); 
6.85 (d, J = 8.8 Hz, 1H); 7.39-7.40 (m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 8.3, 27.1, 30.8, 47.1, 110.1, 116.5, 124.6, 126.6, 129.1, 
130.3, 141.7, 169.9.
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HRMS calcd. for C12H12ClN2O [M + H]+: 235.0638; found: 235.0642

1,3-Dimethyl-5-nitro-2-oxoindoline-3-carbonitrile (2g):

White solid; MP: 162-164oC

1H-NMR (400 MHz, CDCl3, ppm): δ 1.89 (s, 3H); 3.36 (s, 3H); 7.05 (d, J = 8.8 Hz, 1H); 8.35 (d, 
J = 2.0 Hz, 1H); 8.39 (dd, J = 8.8 Hz and 2.0 Hz, 1H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 23.2, 27.5, 41.8, 109.1, 116.2, 119.9, 127.3, 127.4, 144.2, 
148.0, 170.9.

HRMS calcd. for C11H10N3O3 [M + H]+: 232.0722; found: 232.0727

1-Ethyl-3-isopropyl-2-oxoindoline-3-carbonitrile (2h):

White solid; MP: 82-84 oC 

1H-NMR (400 MHz, CDCl3, ppm): δ 0.90 (d, J = 6.8 Hz, 3H); 1.18 (d, J = 6.8 Hz, 3H); 2.58 
(septet, J = 6.8 Hz, 1H); 3.24 (s, 3H); 6.92 (d, J = 8.0 Hz, 1H); 7.16 (t, J = 7.2 Hz, 1H); 7.39-7.44 
(m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 16.4, 17.4, 26.8, 36.2, 51.2, 109.0, 117.2, 123.5, 123.8, 
124.6, 130.3, 143.5, 170.2.

HRMS calcd. for C13H15N2O [M + H]+: 215.1184; found: 215.1189

3-Benzyl-1-ethyl-2-oxoindoline-3-carbonitrile (2i):

White solid, MP: 118-120oC; 

1H-NMR (400 MHz, CDCl3, ppm): δ 0.94 (t, J = 7.2 Hz, 3H); 3.40 (d, J = 12.8 Hz, 1H); 3.43-
3.52 (m, 1H); 3.54 (d, J = 13.2 Hz, 1H); 3.67-3.74 (m, 1H); 6.71 (d, J = 7.6 Hz, 1H); 6.93 (d, J = 
7.2 Hz, 2H); 7.13 (t, J = 7.2 Hz, 3H); 7.17-7.19 (m, 1H); 7.22 (dd, J  = 8.0 Hz and 1.2 Hz, 1H); 
7.33 (dt, J = 7.6 Hz and 0.8 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 12.0, 35.3, 42.8, 47.7, 109.0, 117.1, 123.2, 124.5, 124.9, 
127.9, 128.1, 130.3, 132.2, 142.2, 169.4.

HRMS calcd. for C18H17N2O [M + H]+: 277.1341; found: 277.1338.

3-Butyl-1-ethyl-2-oxoindoline-3-carbonitrile (2j):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.87 (t, J = 7.2 Hz, 3H); 1.28-1.36 (m, 4H); 2.09-2.18 (m, 
2H); 3.25 (s, 3H); 6.91 (d, J = 8.0 Hz, 1H); 7.17 (t, J = 8.0 Hz, 1H); 7.39-7.43 (m, 2H).
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13C-NMR (100 MHz, CDCl3, ppm): δ 13.7, 22.2, 25.8, 26.9, 36.9, 46.5, 109.1, 117.2, 123.7, 
124.1, 125.4, 130.3, 143.0, 170.5.

HRMS calcd. for C14H16N2ONa [M +H]+: 251.1160; found: 251.1167

3-Allyl-1-ethyl-2-oxoindoline-3-carbonitrile (2k):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 2.73 (dd, J = 13.6 Hz and 8.0 Hz, 1H); 3.00 (dd, J = 13.6 
Hz and 6.4 Hz, 1H); 3.25 (s, 3H); 5.15-5.21 (m, 2H); 5.63-5.69 (m, 1H); 6.90 (d, J = 8.0 Hz, 
1H); 7.16 (t, J = 7.6 Hz, 1H); 7.39-7.43 (m, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 13.6, 22.1, 26.0, 28.4, 28.6, 29.8, 31.2, 50.0, 63.4, 86.3, 
112.9, 122.2, 126.5, 128.9, 138.1, 143.0, 155.2.

HRMS calcd. for C13H13N2O [M + H]+: 213.1028; found: 213.1023

Ethyl 1,3-diethyl-2-oxoindoline-3-carboxylate (2l):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.63 (t, J = 7.6 Hz, 3H); 1.25 (J = 6.8 Hz, 3H); 1.27 (t, J = 
7.6 Hz, 3H); 2.23-2.34 (m, 2H); 3.77-3.85 (m, 2H); 4.06-4.17 (m, 2H); 6.88 (d, J = 7.6 hz, 1H); 
7.06 (dt, J = 7.6 Hz and 0.8 Hz, 1H); 7.24-7.26 (m, 1H); 7.32 (dt, J = 7.6 Hz and 1.2 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 7.9, 12.5, 13.8, 27.1, 34.8, 60.0, 61.7, 108.3, 122.5, 123.4, 
128.1, 128.8, 143.4, 169.6, 173.9.

HRMS calcd. for C15H19NO3Na [M + H]+: 284.1263; found: 284.1271

Ethyl 1-ethyl-3-methyl-2-oxoindoline-3-carboxylate (2m):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.14 (t, J = 7.2 Hz, 3H); 1.28 (t, J = 7.2 Hz, 3H); 1.65 (s, 
3H); 3.73-3.88 (m, 2H); 4.04-4.17 (m, 2H); 6.90 (d, J = 8.0 Hz, 1H); 7.05 (dt, J = 7.6 Hz and 0.8 
Hz, 1H); 7.26 (d, J = 6.8 Hz, 1H); 7.32 (dt, J = 7.6 Hz and 0.8 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 14.4, 54.3, 61.1, 63.7, 85.9, 111.6, 122.9, 125.2, 128.0, 
128.8, 129.2, 131.6, 134.4, 140.9, 143.8, 160.2, 164.9.

HRMS calcd. for C14H17NO3Na [M + H]+: 270.1106; found: 270.1113

Ethyl 3-benzyl-1-methyl-2-oxoindoline-3-carboxylate (2n):

White solid, mp: 124-126 oC
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1H-NMR (400 MHz, CDCl3, ppm): δ 1.19 (t, J = 7.2 Hz, 3H); 2.94 (s, 3H); 3.54 (s, 2H); 4.15-
4.22 (m, 2H); 6.56 (d, J = 7.6 Hz, 1H); 6.84 (d, J = 6.8 Hz, 2H); 6.98-7.08 (m, 4H); 7.21 (t, J = 
7.6 Hz, 1H); 7.33 (d, J = 7.6 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 14.0, 26.1, 40.0, 60.9, 62.1, 108.1, 122.5, 123.8, 126.7, 
127.4, 127.5, 129.0, 129.9, 134.4, 144.0, 169.3, 173.5.

HRMS calcd. for C19H19NO3Na [M + Na]+: 332.1263; found: 332.1248

Ethyl 3-ethyl-1-methyl-2-oxoindoline-3-carboxylate (2o):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 0.65 (t, J = 7.6 Hz, 3H); 1.16 (t, J = 7.2 Hz, 3H); 2.22-2.35 
(m, 2H); 3.25 (s, 3H); 4.08-4.17 (m, 2H); 6.87 (d, J = 8.0 Hz, 1H); 7.08 (t, J = 7.2 Hz, 1H); 7.25 
(d, J = 7.2 Hz, 1H); 7.33 (dt, J = 8.0 Hz and 0.8 Hz, 1H). 

13C-NMR (100 MHz, CDCl3, ppm): δ 8.0, 13.9, 26.4, 27.4, 60.0, 61.8, 108.2, 122.8, 123.3, 
127.9, 128.9, 144.3, 169.5, 174.2.

HRMS calcd. for C14H17NO3Na [M + Na]+: 270.1106; found: 270.1113

Ethyl 1,3-dimethyl-2-oxoindoline-3-carboxylate3, 4 (2p):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.15 (t, J = 7.2 Hz, 3H); 1.66 (t, J = 8.4 Hz, 3H); 3.26 (s, 
3H); 4.07-4.17 (m, 2H); 6.88 (d, J = 7.6 Hz, 1H); 7.07 (dt, J = 7.6 Hz and 0.8 Hz, 1H); 7.26 (d, J 
= 7.2 Hz, 1H); 7.33 (dt, J = 8.0 Hz and 1.2 Hz. 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 13.9, 20.1, 26.5, 55.0, 61.9, 108.4, 122.9, 129.0, 130.2, 
143.6, 169.7, 175.2.

HRMS calcd. for C13H15NO3Na [M + Na]+: 256.0950; found: 256.0954

1-Methyl-2-oxo-3-(pent-4-enyl)indoline-3-carbonitrile (2q):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.44-1.52 (m, 2H); 2.05 (q, J = 7.2 Hz, 2H); 2.10-2.20 (m, 
2H); 3.25 (s, 3H); 4.95-5.00 (m, 2H); 5.69 (dd, J = 17.2 Hz and 10.4 Hz); 6.90 (d, J = 8.0 Hz, 
1H); 7.17 (t, J = 8.0 Hz, 1H); 7.41 (t, J = 6.8 Hz, 2H).

13C-NMR (100 MHz, CDCl3, ppm): δ 23.0, 26.9, 33.0, 36.5, 46.4, 109.1, 115.8, 117.1, 123.7, 
124.1, 125.3, 130.3, 137.1, 143.0, 170.4.

HRMS calcd. for C15H17N2O [M + H]+: 241.1341; found: 241.1346
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Diethyl 1,3-dimethyl-2-oxoindolin-3-ylphosphonate (2r):

Colourless gummy

1H-NMR (400 MHz, CDCl3, ppm): δ 1.08 (t, J = 7.2 Hz, 3H); 1.34 (t, J = 7.2 Hz, 3H); 1.72 (d, J 
= 17.2 Hz, 3H); 3.24 (s, 3H); 3.83-3.90 (m, 1H); 3.94-4.00 (m, 1H); 4.16-4.23 (m, 2H); 6.85 (d, J 
= 8.0 Hz, 1H); 7.10 (t, J = 7.6 Hz, 1H); 7.30-7.34 (m, 1H); 7.48 (d, J = 7.6 Hz, 1H).

13C-NMR (100 MHz, CDCl3, ppm): δ 16.1 (d, J = 6.0 Hz), 16.4 (d, J = 6.0 Hz), 18.5 (d, J = 6.0 
Hz), 26.6, 49.3 (d, J = 145.0 Hz), 63.2 (d, J = 7.0 Hz); 64.0 (d, J = 6.0 Hz), 108.0, 122.7 (d, J = 
3.0 Hz), 125.2 (d, J = 4.0 Hz), 127.8 (d, J = 6.0 Hz), 128.8 (d, J = 4.0 Hz), 143.8, 174.8.

HRMS calcd. for C14H21NO4P [M + H]+: 298.1208; found: 298.1214.

Reference:

1. S. Ghosh, S. De, B. N. Kakde, S. Bhunia, A. Adhikary and A. Bisai, Org. Lett., 2012, 14, 
5864-5867.

2. Y. Kobayashi  and T. Harayama Org. Lett., 2009, 11, 1603-1606.
3. S. Bhunia , S. Ghosh , D. Dey , and A. Bisai Org. Lett., 2013, 15, 2426-2429.
4. X. Ju, Y. Liang, P. Jia, W. Lia and W. Yu Org. Biomol. Chem., 2012, 10, 498-501.

http://pubs.acs.org/action/doSearch?ContribStored=Kobayashi%2C+Y
http://pubs.acs.org/action/doSearch?ContribStored=Harayama%2C+T
http://pubs.acs.org/action/doSearch?ContribStored=Bhunia%2C+S
http://pubs.acs.org/action/doSearch?ContribStored=Ghosh%2C+S
http://pubs.acs.org/action/doSearch?ContribStored=Dey%2C+D
http://pubs.acs.org/action/doSearch?ContribStored=Bisai%2C+A
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Copies of NMR (1H & 13C) spectra of starting material:
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2-Cyano-N-methyl-N-phenylpropanamide (1a):
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2-Cyano-N-methyl-N-phenylbutanamide (1b):
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2-Cyano-N-ethyl-N-phenylpropanamide (1c):
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2-Cyano-N-ethyl-N-phenylbutanamide (1d):
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N-(4-chlorophenyl)-2-cyano-N-methylpropanamide (1e):
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N-(4-chlorophenyl)-2-cyano-N-methylbutanamide (1f):
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2-Cyano-N-methyl-N-(4-nitrophenyl)propanamide (1g):
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2-Cyano-N-ethyl-3-methyl-N-phenylbutanamide (1h):



38



39



40

2-Cyano-N-ethyl-N,3-diphenylpropanamide (1i):
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2-Cyano-N-ethyl-N-phenylhexanamide (1j):
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2-Cyano-N-ethyl-N-phenylpent-4-enamide (1k):
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Ethyl 2-(ethyl(phenyl)carbamoyl)butanoate (1l):
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Ethyl 3-(ethyl(phenyl)amino)-2-methyl-3-oxopropanoate (1m):
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Ethyl 2-benzyl-3-(methyl(phenyl)amino)-3-oxopropanoate (1n):
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Ethyl 2-(methyl(phenyl)carbamoyl)butanoate (1o):



59



60



61

Ethyl 2-methyl-3-(methyl(phenyl)amino)-3-oxopropanoate (1p):
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2-Cyano-N-methyl-N-phenylhept-6-enamide (1q):

N
O

Me

NC
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Diethyl 1-(methyl(phenyl)amino)-1-oxopropan-2-ylphosphonate (1r):

N

Me
PO(OEt)2

O

Me
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2-Cyano-N-(4-methoxyphenyl)propanamide (1s):

N
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CN
Me

O
MeO
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2-Cyano-N-methyl-N-phenylacetamide (1a'):
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Copies of NMR (1H & 13C) spectra of products:

1,3-Dimethyl-2-oxoindoline-3-carbonitrile (2a): 
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3-Ethyl-1-methyl-2-oxoindoline-3-carbonitrile (2b):
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1-Ethyl-3-methyl-2-oxoindoline-3-carbonitrile (2c):

N
O

Me CN

Et
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1,3-Diethyl-2-oxoindoline-3-carbonitrile (2d):
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5-Chloro-1,3-dimethyl-2-oxoindoline-3-carbonitrile (2e): 
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5-Chloro-3-ethyl-1-methyl-2-oxoindoline-3-carbonitrile (2f):
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1,3-Dimethyl-5-nitro-2-oxoindoline-3-carbonitrile (2g):
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1-Ethyl-3-isopropyl-2-oxoindoline-3-carbonitrile (2h):
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3-Benzyl-1-ethyl-2-oxoindoline-3-carbonitrile (2i):
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3-Butyl-1-ethyl-2-oxoindoline-3-carbonitrile (2j):
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3-Allyl-1-ethyl-2-oxoindoline-3-carbonitrile (2k):
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Ethyl 1,3-diethyl-2-oxoindoline-3-carboxylate (2l):
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Ethyl 1-ethyl-3-methyl-2-oxoindoline-3-carboxylate (2m):
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Ethyl 3-benzyl-1-methyl-2-oxoindoline-3-carboxylate (2n):
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Ethyl 3-ethyl-1-methyl-2-oxoindoline-3-carboxylate (2o):
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Ethyl 1,3-dimethyl-2-oxoindoline-3-carboxylate (2p):
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1-Methyl-2-oxo-3-(pent-4-enyl)indoline-3-carbonitrile (2q):

N
O

Me

NC
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Diethyl 1,3-dimethyl-2-oxoindolin-3-ylphosphonate (2r):

N

Me
PO(OEt)2

O

Me
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