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1. General information: All reagents were purchased from commercial suppliers and used without 
further purification. Column chromatography was performed on silica gel (200−300 mesh), eluting 
with ethyl acetate and petroleum ether. Thin layer chromatography was carried out using Merck 
silica gel GF254 plates. 1H NMR spectra were recorded at 400 MHz and 13C NMR spectra were 
recorded at 100 MHz (Bruker DPX) with CDCl3 or DMSO-d6 as solvent. Chemical shifts are 
reported in parts per million (ppm) down field from TMS with the solvent resonance as the internal 
standard. Coupling constants (J) are reported in Hz and refer to apparent peak multiplications. 
 
 
2. General procedure for the synthesis of Ligands L1-L8[1,2] 
 
Ligands were prepared as previously described:1,2disodium salicylaldehyde 5-sulfonates (20 mmol) 
was heated to reflux temperature and then diamine (10 mmol) was drop-wise added in methanol 
(25 mL) and stirred at reflux temperature for 2-3 h. The reaction mixture was then cooled to 0ºC. 
A precipitate was formed. After filtration and washed by cold methanol, L1–L8 were obtained in 
yields ranging from 78% to 92%. 
 
 
3. General procedure for the catalyzed three-component reaction between indole, aldehyde, 
and malononitrile in water 

N

CHO

NC CN
CN

CN

N
Cu-L, KH2PO4

H2O, 60oC, 6h
R1

R2

R3

R3

R2

R1

+ +

 
In a typical procedure, Cu(OAc)2 (0.19 mg, 0.001 mmol) and ligand 0.001 mmol was added 3.0 mL 
water and the mixture was stirred at room temperature for 2 hrs. Then, 13.6 mg KH2PO4 (0.1 mmol), 
aldehyde (0.1 mmol), the malononitrile (0.11mmol), and indole (0.11 mmol) was added sequentially 
to form clear yellow solution. The resulting mixture was stirred at 60ºC for 6hrs and then cooled to 
room temperature and extracted with ethyl acetate. The organic layer was dried over Na2SO4 and the 
solvent was removed under reduced pressure. The residue was purified by silica gel flash column 
chromatography (petroleum ether/AcOEt: 8:1 to 4:1) to give the desired product. 
 

Besides the ligands L1-L8, the following ligands L9-L12 were also tried in this work, and the 
related results were listed below in Table 1. 
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Table 1. Screening of other ligands for the catalytic three-component reaction 

N
H

COOH

L10 L11L9
N N N N

L12

N(H)MeMe(H)N

 

Entry Metal(mol%) L ( mol%) Base/acid Yield(%)b 

1 Cu(OAc)2(5) L9(5) KH2PO4 79 

2 Cu(OAc)2(5) L10(5) KH2PO4 63 

3 Cu(OAc)2(5) L11(5) KH2PO4 48 

4 Cu(OAc)2(5) L12(5) KH2PO4 72 

 
a Unless otherwise specified, all reactions were carried out using metal salt

and ligand 5 mol%, 1.0 equiv of acid/base, benzaldehyde 0.1 mmol,

propanedinitrile 0.11 mmol, indole 0.11 mmol in water (3 mL) at 60 °C for 6

hours. b Isolated yield. 

 
4. Experimental procedures and characterization data 
2-((1H-indol-3-yl)(phenyl)methyl)malononitrile 

CN

CN

HN

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 96% yield.  
1H NMR (400 MHz, DMSO-d6) δ = 11.23(s, 1H), 7.57(d, J = 2.4 Hz, 1H), 7.52(d, J = 8.0 Hz, 2H), 7.48(d, J = 8.0 

Hz, 1H), 7.40-7.36(m, 3H), 7.31-7.27(m, 1H), 7.10(t, J = 8.0 Hz, 1H), 6.96(t, J = 7.6 Hz, 1H), 5.86(d, J = 9.2 Hz, 1H), 

5.22(d, J = 9.6 Hz, 1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 139.2, 136.0, 128.6, 128.0, 125.9, 122.7, 121.6, 118.9, 118.5, 114.1, 113.8, 

112.3, 111.7, 42.4, 28.6 ppm;  

MS (EI, m/z): 271 [M+] 

 

2-((1H-indol-3-yl)(4-nitrophenyl)methyl)malononitrile 

CN

CN

HN

O2N  

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 97% yield.  
1H NMR (400 MHz, DMSO-d6) δ = 11.34(bs, 1H), 8.27(d, J = 8.8 Hz, 2H), 7.82(d, J = 8.8 Hz, 2H), 7.64(d, J = 7.6 

Hz, 1H), 7.50(d, J = 8.0 Hz, 1H), 7.42(d, J = 8.0 Hz,1H), 7.12(t, J = 7.2 Hz, 1H), 6.99(t, J = 7.6 Hz, 1H), 6.01(d, J = 

9.2 Hz, 1H), 5.52(d, J = 9.6 Hz,1H) ppm.  
13C NMR (100 MHz, DMSO-d6) δ = 147.5, 147.1, 136.6, 129.9, 126.2, 124.4, 123.6, 122.4, 119.6, 118.8, 114.0, 

112.3, 111.7, 42.3, 28.6 ppm. 
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MS (EI, m/z): 316 [M+] 

 

2-((1H-indol-3-yl)(2-nitrophenyl)methyl)malononitrile 

CN

CN

HN

NO2  

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 93% yield.  
1H NMR (400 MHz, DMSO-d6) δ =11.35(s, 1H), 8.01(d, J = 8.0 Hz, 1H), 7.84-7.77(m, 2H), 7.61(t, J = 7.6 Hz, 1H), 

7.54(s, 1H), 7.40(t, J = 7.6 Hz, 2H), 7.12(t, J = 7.6 Hz, 1H), 6.98(t, J = 7.6 Hz, 1H), 5.97(d, J = 9.2 Hz, 1H), 5.76(d, 

J = 8.8 Hz,1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 149.7, 136.5, 134.1, 132.9, 130.1, 130.0, 126.1, 125.5, 124.6, 122.4, 119.8, 

118.7, 114.0, 113.9, 112.3, 111.0, 38.0, 28.9 ppm. 

MS (EI, m/z): 316 [M+] 

 
2-((1H-indol-3-yl)(3-nitrophenyl)methyl)malononitrile 

CN

CN

HN

O2N

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 94% yield.  
1H NMR (400 MHz, DMSO-d6) δ =11.34(s, 1H), 8.45(s, 1H), 8.18(d, J = 8.0 Hz, 1H), 8.02(d, J = 7.2 Hz, 2H), 

7.73-7.67(m, 2H), 7.52(d, J = 8.0 Hz, 1H), 7.41(d, J = 8.0 Hz, 1H), 7.12(t, J = 7.6 Hz, 1H), 6.99(t, J = 7.6 Hz, 1H), 

6.03(d, J = 9.2 Hz, 1H), 5.55(d, J = 9.6 Hz,1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 148.4, 141.9, 136.6, 135.3, 130.8, 126.2, 123.6, 123.4, 123.3, 122.4, 119.6, 

118.8, 114.2, 114.0, 112.3, 111.8, 42.1, 28.8 ppm. 

MS (EI, m/z): 316 [M+] 

 
2-((1H-indol-3-yl)(4-methoxyphenyl)methyl)malononitrile 

CN

CN

HN

H3CO  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a pale-yellow solid in 68% yield.  
1H NMR (400 MHz, DMSO-d6) δ = 11.20(s, 1H), 7.54(d, J = 2.4 Hz, 1H), 7.44-7.38(m, 4H), 7.09(t, J = 8.0 Hz, 1H), 

6.97-6.91(m, 3H), 5.77(d, J = 9.2 Hz, 1H), 5.14(d, J = 9.2 Hz, 1H), 3.73(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 159.2, 136.6, 131.6, 129.7, 126.4, 123.0, 122.1, 119.3, 119.1, 114.6, 114.4, 

113.1, 112.1, 55.5, 42.3, 29.4 ppm. 

MS (EI, m/z): 301 [M+] 
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2-((1H-indol-3-yl)(3-methoxyphenyl)methyl)malononitrile 

CN

CN

HN

H3CO

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a pale-yellow solid in 76% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.23(s, 1H), 7.58(s, 1H), 7.54(d, J = 8.0 Hz, 1H), 7.41(d, J = 8.4 Hz, 1H), 

7.30(t, J = 7.6 Hz, 1H), 7.12(d, J = 6.8 Hz, 2H), 7.10(s, 1H), 6.99(t, J = 7.2 Hz, 1H), 6.87(d, J = 8.0 Hz, 1H), 5.88(d, 

J = 9.6 Hz, 1H), 5.36(d, J = 9.2 Hz, 1H), 3.74(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 159.8, 141.3, 136.5, 130.2, 126.4, 123.2, 122.2, 120.6, 119.4, 119.1, 114.7, 

114.6, 114.3, 113.1, 112.8, 112.2, 55.5, 42.9, 29.0 ppm. 

MS (EI, m/z): 301 [M+] 

 
2-((1H-indol-3-yl)(p-tolyl)methyl)malononitrile 

CN

CN

HN

H3C  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a pale-yellow solid in 73% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.21(s, 1H), 7.55(d, J = 2.4 Hz, 1H), 7.46(d, J = 8.0Hz, 1H), 7.39(d, J = 7.6 Hz, 

3H), 7.17(d, J = 8.0 Hz, 2H), 7.10(t, J = 7.6 Hz, 1H), 6.95(t, J = 7.6 Hz, 1H), 5.81(d, J = 9.2 Hz, 1H), 5.16(d, J = 9.2 

Hz, 1H), 2.27(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 137.5, 136.7, 136.6, 129.6, 128.4, 126.4, 123.1, 122.1, 119.3, 119.1, 114.6, 

114.4, 113.0, 112.1, 42.6, 29.2, 21.1 ppm. 

MS (EI, m/z): 285 [M+] 

 
2-((1H-indol-3-yl)(m-tolyl)methyl)malononitrile 

CN

CN

HN

H3C

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a pale-yellow solid in 82% yield. 
1H NMR (400 MHz, DMSO-d6) δ =11.21(s, 1H), 7.55(d, J = 1.6 Hz, 1H), 7.50(d, J = 8.0 Hz, 1H), 7.39(d, J = 8.4 Hz, 

1H), 7.33(d, J= 6.8 Hz, 2H), 7.25(t, J = 7.6 Hz, 1H), 7.09(t, J = 7.2 Hz, 2H), 6.96(t, J = 7.6 Hz, 1H), 5.83(d, J = 9.6 

Hz, 1H), 5.16(d, J = 9.2 Hz, 1H), 2.28(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ 139.2, 137.7, 136.0, 128.5, 128.4, 125.9, 125.0, 122.7, 121.6, 118.9, 118.6, 

114.1, 113.9, 112.4, 111.6, 42.4, 28.6, 21.1 ppm. 

MS (EI, m/z): 285 [M+] 

 
2-((4-fluorophenyl)(1H-indol-3-yl)methyl)malononitrile 
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CN

CN

HN

F  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a pale-yellow solid in 87% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.27(s, 1H), 7.5973-7.56(m, 3H), 7.47(d, J = 8.0 Hz, 1H), 7.41(t, J = 8.4 Hz, 

1H), 7.23(t, J = 8.8 Hz, 2H), 7.11(t, J = 7.6 Hz, 1H), 6.98(t, J = 7.6 Hz, 1H), 5.86(d, J = 9.2 Hz, 1H), 5.29(d, J = 9.2 

Hz, 1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 163.3, 160.9, 136.6, 135.9, 135.9, 130.7, 130.6, 126.3, 123.2, 122.2, 119.5, 

119.0, 116.1, 115.8, 114.5, 114.2, 112.7, 112.2, 42.1, 29.2 ppm. 

MS (EI, m/z): 289 [M+] 

 
2-((4-chlorophenyl)(1H-indol-3-yl)methyl)malononitrile 

CN

CN

HN

Cl  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a white solid in 93% yield. 
1H NMR (400 MHz, DMSO-d6) ) δ = 11.26 (s, 1H), 7.57(d, J = 2.4 Hz, 1H), 7.54(d, J = 8.0 Hz, 2H), 7.45(d, J = 8.4 
Hz, 3H), 7.39(d, J = 8.4 Hz, 1H), 7.10(t, J = 7.6 Hz, 1H), 6.97(t, J = 7.6 Hz, 1H), 5.86(d, J = 9.2 Hz, 1H), 5.284(d, J 

= 9.2 Hz, 1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 138.7, 136.6, 133.0, 130.4, 129.1, 126.3, 123.3, 122.2, 119.5, 119.0, 114.4, 

114.2, 112.4, 112.2, 42.1, 29.0 ppm. 

MS (EI, m/z): 305 [M+] 

 
2-((2-chlorophenyl)(1H-indol-3-yl)methyl)malononitrile 

CN

CN

HN
Cl

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a white solid in 91% yield. 
1H NMR (400 MHz, DMSO-d6) ) δ = 11.31 (bs, 1H), 7.65-7.63(m, 1H) 7.55(t, 2H), 7.48(d, J = 8.0 Hz, 1H), 7.40(t, 
2H), 7.36-7.32(m, 1H), 7.12(t, J = 7.2 Hz, 1H), 7.00(t, J = 7.6 Hz, 1H), 5.96(d, J = 10.0 Hz, 1H), 5.58(d, J = 9.6 Hz, 

1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 136.7, 136.5, 133.5, 130.4, 130.1, 129.5, 128.3, 126.2, 124.1, 122.3, 119.7, 

118.6, 114.1, 113.9, 112.3, 111.6, 28.4 ppm. 

MS (EI, m/z): 305 [M+] 

 
2-((4-bromophenyl)(1H-indol-3-yl)methyl)malononitrile 
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CN

CN

HN

Br  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in89% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 7.98 (s, 1H), 7.41 (d, J = 8.3 Hz, 2H), 7.23-7.20 (m, 4H), 7.10(t, J = 7.2 Hz, 1H), 

6.97(t, J = 7.6 Hz, 1H), 4.81(d, J = 9.4 Hz, 1H), 4.54(d, J = 9.4 Hz, 1H), 2.34(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 139.1, 136.6, 132.1, 130.8, 126.3, 123.3, 122.2, 121.6, 119.5, 119.0, 114.4, 

114.2, 112.3, 112.2, 42.2, 28.9 ppm. 

MS (EI, m/z): 349 [M+] 

 
2-((1H-indol-3-yl)(naphthalen-1-yl)methyl)malononitrile 

H
NCN

NC

 

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a white solid in 84% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.19(s, 1H), 8.49(d, J = 8.0 Hz, 1H), 7.96(t, 1H), 7.91(d, J = 8.0 Hz, 1H), 

7.77(d, J = 7.2 Hz, 1H), 7.59-7.51(m, 4H), 7.47(d, J = 2.4 Hz, 1H), 7.35(d, J = 8.4 Hz, 1H), 7.06(t, J = 7.6 Hz, 1H), 

6.93(t, J = 8.0 Hz, 1H), 6.15(d, J = 9.6 Hz, 1H), 5.99(d, J = 9.6 Hz, 1H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 136.6, 135.5, 134.1, 131.4, 129.3, 128.7, 127.1, 126.4, 126.2, 125.8, 125.1, 

124.6, 124.0, 122.0, 119.4, 119.1, 114.6, 113.0, 112.2, 38.1, 29.0 ppm. 

MS (EI, m/z): 308 [M+] 

 
2-(1-(1H-indol-3-yl)-2,2-dimethylpropyl)malononitrile 

CN

CN

H
N

 

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 88% yield. 
1H NMR (400 MHz, CDCl3) δ = 8.41(s, 1H), 7.62(d, J = 7.6 Hz, 1H), 7.57(d, J = 1.6 Hz, 1H), 7.43(d, J = 7.6 Hz, 

1H), 7.29-7.25(m, 1H), 7.21(t, J = 7.6 Hz, 1H), 4.30(d, J = 8.4 Hz, 1H), 3.57(d, J = 4.0 Hz, 1H), 1.58(s, 9H) ppm 
13C NMR (100 MHz, CDCl3) δ = 135.1, 128.5, 122.7, 120.2, 118.2, 114.0, 113.5, 111.4, 111.1, 47.8, 35.7, 28.3, 26.0 

ppm. 

MS (EI, m/z): 251 [M+] 

 
2-((2-methyl-1H-indol-3-yl)(phenyl)methyl)malononitrile 
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CN

CN

HN

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 92% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.31(s, 1H), 7.57(d, J = 8.0 Hz, 1H), 7.52(d, J = 7.6 Hz, 2H), 7.38(t, J = 7.6 Hz, 

2H), 7.30-7.25(m, 2H), 7.02(t, J = 7.2 Hz, 1H), 6.92(t, J = 7.6 Hz, 1H), 6.03(d, J =10.8 Hz, 1H), 5.23(d, J = 10.8 Hz, 

1H), 2.51(s, 3H) ppm 
13C NMR (100 MHz, DMSO-d6) δ = 139.4, 135.9, 134.8, 129.0, 128.0, 127.7, 126.3, 120.9, 119.2, 118.9, 114.8, 

114.5, 111.3, 108.0, 43.0, 27.6, 12.2 ppm. 

MS (EI, m/z): 285 [M+] 

 
2-((2-methyl-1H-indol-3-yl)(4-nitrophenyl)methyl)malononitrile 

CN

CN

HN

O2N  

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 95% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.24(s, 1H), 8.27(d, J = 8.4 Hz, 2H), 7.79(d, J = 8.4 Hz, 2H), 7.53(d, J = 8.0Hz, 

1H), 7.30(d, J = 8.0 Hz, 1H), 7.03(t, J = 7.2 Hz, 1H), 6.93(t, J = 7.6 Hz, 1H), 6.13(d, J = 10.4 Hz, 1H), 5.51(d, J = 

10.4 Hz,1H), 2.54(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 147.1, 146.8, 135.9, 135.5, 129.3, 126.0, 124.2, 121.1, 119.5, 118.6, 114.4, 

114.1, 111.5, 106.8, 42.6, 27.3, 12.2 ppm. 

MS (EI, m/z): 330 [M+] 

 
2-((2-methyl-1H-indol-3-yl)(3-nitrophenyl)methyl)malononitrile 

CN

CN

HN

O2N

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a yellow solid in 94% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.24(s, 1H), 8.41(s, 1H), 8.17-8.15(m, 1H), 8.00(d, J = 8.0 Hz, 1H), 7.70(t, J 

= 8.0 Hz, 1H), 7.58(d, J = 8.0Hz, 1H), 7.31(d, J = 8.0 Hz, 1H), 7.04(t, J = 7.6 Hz, 1H), 6.95(t, J = 7.6 Hz, 1H), 6.18(d, 

J = 10.8 Hz, 1H), 5.52(d, J = 10.8 Hz,1H), 2.54(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 148.3, 141.6, 135.9, 135.5, 134.8, 130.7, 126.1, 122.9, 122.7, 121.2, 119.5, 

118.6, 114.4, 114.1, 111.6, 106.8, 42.4, 27.6, 12.2 ppm. 

MS (EI, m/z): 330 [M+] 

 
2-((3-methoxyphenyl)(2-methyl-1H-indol-3-yl)methyl)malononitrile 
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CN

CN

HN

H3CO

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a buff solid in 82% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 11.13(s, 1H), 7.62(d, J = 8.0 Hz, 1H), 7.31-7.28(m, 2H), 7.09(d, J = 8.0 Hz, 

2H), 7.03(t, J = 7.2 Hz, 1H), 6.93(t, J = 7.6 Hz, 1H), 6.84(t, J = 7.6 Hz, 1H), 6.03(d, J = 10.8 Hz, 1H), 5.19(d, J = 10.8 

Hz, 1H), 3.73(s, 3H), 2.51(s, 3H) ppm 
13C NMR (100 MHz, CDCl3) δ = 159.7, 140.9, 135.9, 134.8, 130.1, 126.3, 120.9, 120.3, 119.2, 118.9, 114.8, 114.3, 

112.5, 111.4, 107.9, 55.5, 43.0, 27.6, 12.2 ppm 

MS (EI, m/z): 315 [M+] 

 
2-((2-methyl-1H-indol-3-yl)(m-tolyl)methyl)malononitrile 

CN

CN

HN

H3C

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/4) as a white solid in 85% yield. 
1H NMR (400 MHz, DMSO-d6) δ=11.10(s, 1H), 7.56(d, J= 8.0 Hz, 1H), 7.34(d, J= 8.0 Hz, 1H), 7.27(d, J= 6.8 Hz, 

3H), 7.08(d, J= 7.6 Hz, 1H), 7.01(t, J= 7.2 Hz, 1H), 6.91(t, J= 7.6 Hz, 1H), 5.99(d, J= 10.8 Hz, 1H), 5.16(d, J=10.8 

Hz, 1H), 2.50(s, 3H), 2.28(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ =139.3, 138.1, 135.8, 134.7, 128.8, 128.4, 126.3, 124.7, 120.9, 119.2, 118.9, 

114.8, 114.5, 111.3, 108.1, 43.0, 27.6, 21.6, 21.5, 12.2 ppm. 

MS (EI, m/z): 299 [M+] 

 
2-((2-methyl-1H-indol-3-yl)(p-tolyl)methyl)malononitrile 

CN

CN

HN

H3C  

Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/8) as a yellow solid in 83% yield. 
1H NMR (400 MHz, CDCl3) δ = 8.05(s, 1H), 7.38(s, 1H), 7.36(d, J = 4.0 Hz, 1H), 7.31(t, J = 9.2 Hz, 3H), 7.21(s, 

1H), 7.18(d, J = 3.6 Hz, 1H), 7.15(d, J = 8.0 Hz, 1H), 7.07(t, J = 7.6 Hz, 1H), 4.95(d, J = 9.6 Hz, 1H), 4.69(d, J = 9.6 

Hz, 1H), 2.48(s, 3H), 2.36(s, 3H) ppm.  
13C NMR (100 MHz, CDCl3) δ = 137.8, 135.4, 134.1, 133.8, 129.7, 127.3, 126.2, 121.8, 120.1, 118.3, 112.8, 110.9, 

108.1, 44.0, 27.8, 21.0, 12.4 ppm.  

MS (EI, m/z): 299 [M+] 

 
2-((1-methyl-1H-indol-3-yl)(phenyl)methyl)malononitrile 
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CN

CN

N

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/8) as a dark yellow solid in 77% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 7.52(t, 4H), 7.43(d, J = 8.0 Hz, 1H), 7.38(t, J = 7.6 Hz, 2H), 7.30(t, J = 7.2 Hz, 

1H), 7.17(t, J = 7.2 Hz, 1H), 7.01(t, J = 7.6 Hz, 1H), 5.82(d, J = 9.2 Hz, 1H), 5.23(d, J = 9.2 Hz, 1H), 3.82(s, 3H) ppm 
13C NMR (100 MHz, DMSO-d6) δ = 139.6, 137.0, 129.1, 128.5, 127.5, 126.7, 122.3, 119.5, 119.3, 114.5, 114.3, 

112.1, 110.4, 42.7, 33.1, 29.2 ppm. 

MS (EI, m/z): 285 [M+] 

 

2-((1-methyl-1H-indol-3-yl)(4-nitrophenyl)methyl)malononitrile 

CN

CN

N

O2N  
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/8) as a yellow solid in 83% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 8.26(d, J = 8.4 Hz, 2H), 7.81(d, J = 8.4 Hz, 2H), 7.58(s, 1H), 7.54(d, J = 8.0 Hz, 

1H), 7.45(d, J = 8.4 Hz, 1H), 7.19(t, J = 7.2 Hz, 1H), 7.03(t, J = 7.6 Hz, 1H), 5.97(d, J = 9.2 Hz, 1H), 5.53(d, J = 9.2 

Hz,1H), 2.51(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 147.5, 147.0, 137.0, 129.9, 127.8, 126.6, 124.4, 122.5, 119.8, 119.1, 114.0, 

110.9, 110.6, 42.1, 33.2, 28.6 ppm. 

MS (EI, m/z): 330 [M+] 

 
2-((1-methyl-1H-indol-3-yl)(3-nitrophenyl)methyl)malononitrile 

CN

CN

N

O2N

 
Following the general procedure the title compound was isolated by flash chromatography (eluent: 
ethyl acetate/petrol ether =1/8) as a yellow solid in 80% yield. 
1H NMR (400 MHz, DMSO-d6) δ = 8.45(s, 1H), 8.22(t, J = 8.4 Hz, 1H), 8.01(d, J = 8.0 Hz, 1H), 7.73-7.69(m, 1H), 

7.62(s, 1H), 7.56(d, J = 8.0 Hz, 1H), 7.45(d, J = 8.4 Hz, 1H), 7.19(t, J = 7.2 Hz, 1H), 7.04(t, J = 7.6 Hz, 1H), 5.99(d, 

J = 9.2 Hz, 1H), 5.56(d, J = 9.2 Hz,1H), 3.84(s, 3H) ppm. 
13C NMR (100 MHz, DMSO-d6) δ = 147.9, 141.3, 134.8, 130.4, 130.2, 127.3, 126.1, 124.2, 122.9, 122.8, 122.0, 

119.3, 118.6, 110.5, 110.1, 41.4, 32.8, 28.3 ppm. 

MS (EI, m/z): 330 [M+] 
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6. 1H NMR and 13C NMR spectral for the products 
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