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O Ph

CHO

5a
1H NMR (500 MHz, CDCl3, δ ppm): 9.63 (s, 1H), 7.39 (s, 1H), 7.35-7.34 (m, 2H), 7.28-7.23 (m, 
5H), 6.95-6.92 (t, J=7.5 Hz, 1H), 6.87-6.85 (d, J=8.5 Hz, 1H), 6.33 (s, 1H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 154.9, 140.8, 139.1, 133.8, 133.7, 129.4, 128.7, 128.6, 
126.8, 121.8, 120.0, 117.2, 74.3.

O

CHO

5b
1H NMR (500 MHz, CDCl3, δ ppm): 9.62 (s, 1H), 7.39 (s, 1H), 7.27-7.22 (m, 4H), 7.08-7.06 (d, 
J=8.5 Hz, 2H), 6.94-6.91 (t, J=8.5 Hz, 1H), 6.85-6.83 (d, J=8.5 Hz, 1H), 6.29 (s, 1H), 2.27 (s, 
3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 154.9, 140.6, 138.5, 136.1, 133.9, 133.6, 129.3, 129.2, 
126.8, 121.7, 120.0, 117.2, 74.2, 21.1.

O

CHO

5c Cl

1H NMR (500 MHz, CDCl3, δ ppm): 9.63 (s, 1H), 7.41 (s, 1H), 7.31-7.27 (m, 3H), 7.25-7.22 (m, 
3H), 6.97-6.94 (t, J=9.0 Hz, 1H), 6.87-6.85 (d, J=8.5 Hz, 1H), 6.29 (s, 1H).
13C NMR (125 MHz, CDCl3, δ ppm): 189.9, 154.6, 140.9, 137.6, 134.5, 133.9, 133.4, 129.4, 128.7, 
128.2, 122.0, 119.8, 117.2, 73.5.

O

CHO

5d
OMe

1H NMR (500 MHz, CDCl3, δ ppm): 9.63 (s, 1H), 7.38 (s, 1H), 7.30-7.26 (m, 1H), 7.25-7.22 (m, 
1H), 7.19-7.16 (t, J=8.0 Hz, 1H), 6.95-6.91 (m, 3H), 6.88-6.87 (d, J=8.5 Hz, 1H), 6.80-6.78 (dd, 
J1=8.5 Hz, J2=3.0 Hz, 1H), 6.31 (s, 1H), 3.72 (s, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 159.7, 154.9, 140.8, 140.6, 133.7, 129.6, 129.4, 121.8, 
120.0, 119.0, 117.1, 113.9, 112.7, 74.0, 55.2.
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O

CHO

CF3
5e

1H NMR (500 MHz, CDCl3, δ ppm): 9.66 (s, 1H), 7.54-7.52 (m, 2H), 7.48-7.46 (m, 2H), 7.44 (s, 
1H), 7.35-7.31 (m, 1H), 7.27-7.26 (m, 1H), 6.99-6.96 (t, J=8.5 Hz, 1H), 6.92-6.90 (d, J=8.5 Hz, 
1H), 6.38 (s, 1H).
13C NMR (125 MHz, CDCl3, δ ppm): 189.9, 154.6, 143.1, 141.2, 134.0, 133.2, 130.8, 129.6, 127.0, 
125.6, 125.5, 122.2, 119.8, 117.4, 73.4.

O

CHO

5f

S

1H NMR (500 MHz, CDCl3, δ ppm): 9.64 (s, 1H), 7.41 (s, 1H), 7.29-7.27 (m, 2H), 7.17-7.16 (dd, 
J1=5.0 Hz, J2=1.5 Hz, 1H), 6.99-6.96 (m, 2H), 6.89-6.86 (m, 2H), 6.54 (s, 1H).
13C NMR (125 MHz, DMSO-d6, δ ppm): 190.0, 160.3, 152.8, 141.0, 140.3, 133.1, 132.7, 129.3, 
126.4, 121.8, 119.8, 119.0, 116.6, 67.9.

O

CHO

5g
1H NMR (500 MHz, CDCl3, δ ppm): 9.55 (s, 1H), 7.32-7.29 (m, 1H), 7.21-7.19 (m, 2H), 
6.96-6.93 (t, J=7.0 Hz, 1H), 6.88-6.87 (d, J=8.0 Hz, 1H), 5.44-5.40 (q, J=6.5 Hz, 1H), 1.37-1.36 
(d, J=6.5 Hz, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 154.5, 140.2, 136.3, 133.4, 129.2, 121.6, 120.0, 117.4, 
69.9, 19.9.

O Ph

CHO

5h

H3CO

1H NMR (500 MHz, CDCl3, δ ppm): 9.64 (s, 1H), 7.35 (s, 1H), 7.34-7.32 (m, 2H), 7.26-7.25 (m, 
3H), 6.87-6.85 (dd, J1=9.0 Hz, J2=3.0 Hz, 1H), 6.81-6.79 (m, 1H), 6.77-6.76 (d, J=3.0 Hz, 1H), 
6.29 (s, 1H), 3.76 (s, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 154.2, 148.8, 140.9, 138.9, 134.3, 128.5, 128.4, 126.7, 
120.4, 119.8, 117.9, 113.0, 73.9, 55.7.
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O

CHO

Ph

5i
OMe

1H NMR (500 MHz, CDCl3, δ ppm): 9.66 (s, 1H), 7.39-7.36 (m, 3H), 7.26-7.25 (m, 3H), 
6.93-6.87 (m, 3H), 6.43 (s, 1H), 3.83 (s, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.1, 148.5, 144.1, 140.8, 139.0 134.0, 128.5, 126.5, 121.5, 
121.3, 120.7, 119.6, 116.1, 74.1, 56.3.

O

CHO

Ph

5j

Cl

1H NMR (500 MHz, CDCl3, δ ppm): 9.64 (s, 1H), 7.32-7.31 (m, 3H), 7.28-7.27 (m, 3H), 
7.22-7.20 (m, 2H), 6.81-6.79 (d, J=8.0 Hz, 1H), 6.32 (s, 1H).
13C NMR (125 MHz, CDCl3, δ ppm): 189.7, 153.3, 139.1, 138.5, 134.6, 133.1, 128.9, 128.6, 128.4, 
126.8, 126.5, 121.2 118.6, 74.5.

O

CHO

5k
OMe

1H NMR (500 MHz, CDCl3, δ ppm): 9.64 (s, 1H), 7.38 (s, 1H), 7.26-7.24 (d, J=9.0 Hz, 2H), 
7.06-7.05 (m, 2H), 6.90-6.87 (m, 3H), 6.39 (s, 1H), 3.81 (s, 3H), 2.26 (s, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 190.0, 148.5, 144.1, 140.7, 138.4, 135.9, 134.0, 129.1, 126.6, 
124.5, 121.4, 119.5, 116.1, 74.0, 56.3, 21.1.

O

CHO

5l

Cl

1H NMR (500 MHz, CDCl3, δ ppm): 9.64 (s, 1H), 7.33 (s, 1H), 7.23-7.19 (m, 4H), 7.09-7.07 (m, 
2H), 6.79-6.77 (d, J=8.5 Hz, 1H), 6.28 (s, 1H), 2.28 (s, 3H).
13C NMR (125 MHz, CDCl3, δ ppm): 189.7, 153.3, 139.0, 138.9, 135.5, 134.7, 133.1, 129.4, 128.4, 
126.8, 126.5, 121.2, 118.6, 74.5, 21.2.

O Ph

CHO

5m

O2N

1H NMR (500 MHz, DMSO-d6, δ ppm): 9.69 (s, 1H), 8.48-8.47 (d, J=2.5 Hz, 1H), 8.20-8.17 (dd, 
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J1=9.0 Hz, J2=3.0 Hz, 1H), 8.04 (s, 1H), 7.35 (s, 5H), 7.08-7.06 (d, J=7.5 Hz, 1H), 6.45 (s, 1H).
13C NMR (125 MHz, DMSO-d6, δ ppm): 190.8, 158.8, 141.7, 138.8, 137.9, 133.9, 129.2, 128.8, 
128.6, 127.0, 125.3, 120.0, 117.5, 75.1.
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# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 8.439 8.773 9.399 49.739 1 10.719 11.146 11.999 95.006

2 9.413 9.759 10.453 50.261 2 11.999 12.359 13.092 4.994

Total 100.000 Total 100.000

# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 12.372 12.919 14.386 51.432 1 12.292 12.759 14.412 99.627

2 14.386 14.932 16.185 48.568 2 14.412 14.906 15.799 0.373

Total 100.000 Total 100.000

# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 12.319 12.826 13.546 51.598 1 12.226 12.652 13.572 99.382

2 13.546 13.999 15.292 48.402 2 13.572 13.986 14.919 0.618

Total 100.000 Total 100.000
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# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 12.999 13.599 14.372 51.395 1 12.932 13.546 14.386 95.677

2 14.372 14.932 15.812 48.605 2 14.386 14.879 15.826 4.323

Total 100.000 Total 100.000

  
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 10.152 10.506 10.879 49.056 1 10.106 10.439 10.906 5.279

2 10.879 11.359 12.066 50.944 2 10.906 11.239 12.172 94.721

Total 100.000 Total 100.000

   
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 26.918 27.826 29.487 51.043 1 27.118 28.025 29.651 93.658

2 29.487 30.186 31.802 48.957 2 29.651 30.344 31.251 6.342

Total 100.000 Total 100.000
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# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 7.040 7.307 7.600 49.845 1 7.040 7.320 7.600 15.073

2 7.600 7.827 8.293 50.155 2 7.600 7.827 8.320 84.927

Total 100.000 Total 100.000

  
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 14.932 15.599 16.865 49.879 1 14.412 15.012 17.092 91.085

2 19.225 19.959 21.412 50.121 2 18.825 19.532 20.692 8.915

Total 100.000 Total 100.000

  
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 10.973 11.426 12.532 48.994 1 10.546 11.333 12.892 95.222

2 12.532 13.346 14.332 51.006 2 12.892 13.332 14.266 4.778

Total 100.000 Total 100.000
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# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 9.639 9.999 10.653 49.682 1 9.507 9.893 11.307 95.231

2 11.359 11.719 13.119 50.318 2 11.307 11.653 12.360 4.769

Total 100.000 Total 100.000

  
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 20.679 22.398 25.025 50.137 1 21.838 22.598 24.118 5.164

2 27.931 28.998 33.291 49.863 2 27.798 28.611 32.118 94.836

Total 100.000 Total 100.000

  
# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 13.839 14.412 15.052 49.056 1 13.879 14.346 14.839 2.928

2 15.052 15.506 17.359 50.944 2 14.839 15.292 17.385 97.072

Total 100.000 Total 100.000
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# Start[min] Time[min] End[min] Area[%] # Start[min] Time[min] End[min] Area[%]

1 21.038 22.532 24.732 50.254 1 21.212 22.145 23.918 88.373

2 24.732 26.331 28.251 49.746 2 25.252 26.025 27.278 11.627

Total 100.000 Total 100.000


