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Supporting Infomations 

 

 

 

Catalyst Characterization: 

 

 

 

 

 

 

 

 

 

 

 

Fig. S1 SEM image of Cu/AlO(OH). 
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Fig. S2 HR-TEM Image: (a) low resolution (20 nm bar scale), (b) high resolution (5 nm bar scale). 

 

 

 

 

 

 

 

 
 

Fig. S3 SEM-EDX result of Cu/AlO(OH). 
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Fig. S4 XPS spectrum of Cu/AlO(OH). 
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Fig. S5 FT-IR Spectrum of Cu/AlO(OH). 

 

Peak at 3400 cm
-1 

corresponds to OH stretching frequency. The peak at 1075 cm
-1

 has been 

assigned as due to Al=O stretching frequency. The other peaks at 1644 cm
-1

, 1111 cm
-1

, 624 cm
-1

 

and 516 cm
-1

 correspond to Al-O stretching and bending frequencies. 

 

GC Conditions: 

GC (Shimadzu-2010) is equipped with 5% diphenyl and 95% dimethyl siloxane, Restek capillary 

column (60 m length, 0.32 mm dia) and a flame ionization detector (FID). The column 

temperature was 220C. The temperatures of the injection port and FID were kept constant at 

250C and 280C, respectively during product analysis. 
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GC DATA 

1. Condensation of acetyl acetone and aniline (Table 2, entry 1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S6 GC data for condensation of acetyl acetone and aniline 

 

GC data for condensation of acetyl acetone and aniline 
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2. Condensation of ethyl acetoacetate and aniline (Table 2, entry 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S7 GC DATA for Condensation of ethylacetoacetate and aniline 

 

GC data for Condensation of ethylacetoacetate and aniline 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Catalysis Science & Technology
This journal is © The Royal Society of Chemistry 2012



3. Condensation of trifluoroacetylacetate and aniline (Table 2, entry 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S8 GC DATA for Condensation of trifluoroacetylacetate and aniline 

 

GC data for Condensation of trifluoroacetylacetate and aniline 
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4. Condensation of methyl acetoacetate and aniline (Table 2, entry 4)  

 

Fig. S9 GC DATA for Condensation of methyl acetoacetate and aniline 

 

GC data for Condensation of methyl acetoacetate and aniline 
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5. Condensation of acetylacetone and cyclohexylamine (Table 2, entry 5) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S10 GC DATA for Condensation of acetylacetone and cyclohexylamine 

 

GC data for Condensation of acetylacetone and cyclohexylamine 
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6. Condensation of ethylacetoacetate and cyclohexylamine (Table 2, entry 6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S11 GC DATA for Condensation of ethylacetoacetate and cyclohexylamine 

 

GC data for Condensation of ethylacetoacetate and cyclohexylamine 
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7. Condensation of trifluroacetylacetate and cyclohexylamine (Table 2, entry 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S12 GC DATA for Condensation of trifluroacetylacetate and cyclohexylamine 

 

GC data for Condensation of trifluroacetylacetate and cyclohexylamine 
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8. Condensation of methyl acetoacetate and cyclohexylamine (Table 2, entry 8)  

  

Fig. S13 GC DATA for Condensation of methyl acetoacetate and cyclohexylamine 

 

GC data for Condensation of methyl acetoacetate and cyclohexylamine 
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9. Condensation of acetylacetone and n-butylamine (Table 2, entry 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S14 GC DATA for Condensation of acetylacetone and n-butylamine 

 

GC data for Condensation of acetylacetone and n-butylamine 
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10. Condensation of ethylacetoacetate and n-butylamine (Table 2, entry 8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S15 GC DATA for Condensation of ethylacetoacetate and n-butylamine 

 

GC data for Condensation of acetylacetone and n-butylamine 
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11. Condensation of trifluoroacetoacetate and n-butylamine (Table 2, entry 9) 

 

Fig. S16 GC DATA for Condensation of trifluoroacetoacetate and n-butylamine 

 

GC data for Condensation of trifluoroacetoacetate and n-butylamine 
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12. Condensation of methyl acetoacetate and n-butylamine (Table 2, entry 12)  

  

 

Fig. S17 GC DATA for Condensation of methyl acetoacetate and n-butylamine 

 

GC data for Condensation of methyl acetoacetate and n-butylamine 
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13. Condensation of methyl benzoyl acetate and n-butylamine (Table 2, entry 13) 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S18 GC DATA for Condensation of methyl benzoyl acetate and n-butylamine 

 

GC data for Condensation of methyl benzoyl acetate and n-butylamine 
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14. Condensation of acetyl acetone and 2-chloroaniline (Table 2, entry 14) 

  

Fig. S19 GC DATA for Condensation of acetyl acetone and 2-chloroaniline 

 

GC data for Condensation of acetyl acetone and 2-chloroaniline 
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15. Condensation of trifluoro acetyl acetone and 2-chloroaniline (Table 2, entry 15) 

  

Fig. S20 GC DATA for Condensation of trifluoro acetyl acetone and 2-chloroaniline 

 

GC data for Condensation of trifluoro acetyl acetone and 2-chloroaniline 
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16. Condensation of acetyl acetone and m-toludine (Table 2, entry 16) 

 

Fig. S21 GC DATA for Condensation of acetyl acetone and m-toludine 

 

GC data for Condensation of acetyl acetone and m-toludine 

 

 

Electronic Supplementary Material (ESI) for Catalysis Science & Technology
This journal is © The Royal Society of Chemistry 2012



 

17. Condensation of trifluoro acetyl acetone and m-toludine (Table 2, entry 17) 

 

Fig. S22 GC DATA for Condensation of trifluoro acetyl acetone and m-toludine 

 

GC data for Condensation of trifluoro acetyl acetone and m-toludine 
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18. Condensation of acetyl acetone and o-anisidine (Table 2, entry 17) 

 

Fig. S23 GC DATA for Condensation of acetyl acetone and o-anisidine 

 

GC data for Condensation of acetyl acetone and o-anisidine 
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NMR spectra of representative products 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S24 
1
H-NMR spectrum of 4-(phenylamino)pent-3-en-2-one 

1
H NMR (400 MHz, CDCl3): 1.990 (s, 3H), 2.095 (s, 3H), 5.185 (s, 1H), 5.483(s, 2H), 6.722 (m, 

1H), 7.320 (t, 2H), 12.493 (s, 1H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S25 
13

C-NMR spectrum of 4-(phenylamino)pent-3-en-2-one 

13
C NMR (100 MHz, CDCl3): 19.51 (-CH3), 20.14 (-CH3), 97.64 (-CH), 125.56 (-CH), 129.22  

(-CH), 138.71 (-CH), 160.29 (-CH), 186.10 (-CO). 
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Fig. S26 
1
H-NMR spectrum of 1,1,1-trifluoro-4-(phenylamino)pent-3-en-2-one 

 
1
H NMR (400 MHz, CDCl3): 2.063 (s, 3H), 5.530 (s, 1H), 7.097-78.103(m, 5H), 12.597 (s, 1H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S27 
13

C-NMR spectrum of 1,1,1-trifluoro-4-(phenylamino)pent-3-en-2-one 

13
C NMR (100 MHz, CDCl3): 19.94 (-CH3), 90.80 (-CH), 124.96 (-CH), 127.39 (-CH), 129.49  

(-C), 136.75 (-C), 168.40 (-CO), 175.93 (-CF3). 
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Fig. S28 
1
H-NMR spectrum of ethyl-3-(cyclohexylamino)-but-2-enoate 

1
H NMR (400 MHz, CDCl3): 1.045-1.081(m, 4H), 1.373 (m, 3H), 1.542-1.649 (m, 4H), 1.743-

1.758 (m, 2H), 2.069 (s, 3H), 3.112 (m, 1H), 3.855 (s, 1H) 4.143-4.209 (m, 2H), 8.447 (s, 1H). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S29 
13

C-NMR spectrum of ethyl-3-(cyclohexylamino)-but-2-enoate 

13
C NMR (100 MHz, CDCl3): 14.23 (-CH3), 18.60 (-CH3), 24.21-25.04 (-CH2), 33.90 (-CH2), 

50.86(-CH), 57.55 (-CH2), 81.46 (-CH), 160.14 (-C), 170.04 (-CO). 
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Fig. S30 
1
H-NMR spectrum of 4-(cyclohexylamino)pent-3-en-2-one 

1
H NMR (400 MHz, CDCl3): 1.269 (m, 4H), 1.341 (m, 2H), 1.54-1.803 (m, 4H), 1.890 (s, 3H), 

1.935 (s, 3H), 3.594 (s, 1H), 4.858 (s, 1H), 10.929 (s, 1H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S31 
13

C-NMR spectrum of 4-(cyclohexylamino)pent-3-en-2-one 

13
C NMR (100 MHz, CDCl3): 18.61 (-CH3), 24.43 (-CH2), 25.33 (-CH2), 28.68 (-CH3), 33.81  

(-CH2), 51.54 (-CH), 94.94 (-CH), 161.95 (-C), 194.36 (-CO). 
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Fig. S32 
1
H-NMR spectrum of Ethyl 3-(butylamino)but-2-enoate 

1
H NMR (400 MHz, CDCl3): 1.194 (t, 3H), 1.317 (t, 3H), 1.373 (q, 2H), 1.490 (q, 2H), 1.852 (d, 

3H), 3.149 (q, 2H), 4.010 (m, 2H), 4.364 (s, 1H), 8.499 (s, 1H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S33 
13

C-NMR spectrum of Ethyl 3-(butylamino)but-2-enoate 

13
C NMR (100 MHz, CDCl3): 13.73 (-CH3), 14.64 (-CH3), 19.30 (-CH2), 19.99 (-CH3), 32.47  

(-CH), 42.69 (-CH2), 58.16 (-CH2), 81.76 (-CH), 161.92 (-C), 170.65 (-CO). 
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