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General 
[bookmark: _Hlk146737524][bookmark: _Hlk146737542]All chemical reagents and solvents were purchased from Merck Chemical Companies and were used as received without further purification. The purity determinations of the products were accomplished by TLC on silica gel polygram STL G/UV 254 plates. The melting points of the products were determined with an Electrothermal Type 9100 melting point apparatus. The FT-IR spectra were recorded on an Avatar 370 FT-IR Therma Nicolet spectrometer (Therma Nicolet spectrometer, USA) at room temperature in the range between 4000 and 400 cm-1 with a resolution of 4 cm-1. The NMR spectra were obtained in Brucker Avance 300 and 400 MHz instruments in CDCl3. Mass spectra were recorded with a CH7A Varianmat Bremem instrument at 70 eV electron impact ionization, in m/z (rel %). All yields refer to isolated products after purification by flash chromatography with silica gel.









Acetophenone (Table 4 entry 1) [1] 
[image: ][image: ]Colorless liquid; FT-IR (neat) )νmax /cm-1:( 3059 (aromatic C-H, stretching), 2956 (aliphatic C-H), 1684 (C=O), 1598 (C=C), 1582 (C-C), 1446 (C=C), 1359, 1266, 1176, 1081, 1015, 955, 760, 702 (aromatic C-H, bending); 1H NMR (300 MHz, CDCl3) δH (ppm)= 7.96 (d, 2 H, J = 7.2 Hz, ArH, H4, H8), 7.56 (t, 1 H, J = 7.2 Hz, ArH, H6), 7.46 (t, 2 H, J = 8.0 Hz, ArH, H5, H7), 2.61 (s, 3 H, H1); 13C NMR (75 MHz, CDCl3) δC (ppm)= 198.07 (C2), 137.05 (C3), 133.09 (C4, C8), 128.56 (C6), 128.28 (C5, C7), 26.56 (C1); MS, m/z (%): 120 [M+]. 
Figure 1a. FT-IR (neat) spectrum of Acetophenone.



[image: ][image: ]
[image: ][image: ]Figure 1b. 1H NMR spectrum (300 MHz, CDCl3) of Acetophenone.
[image: ]Figure 1c.  13C NMR spectrum (75 MHz, CDCl3) of Acetophenone.
[image: ][image: ]
Figure 1d. Mass spectrum of Acetophenone.











Benzaldehyde (Table 4 entry 2) [1] 
[image: ][image: ]Colorless liquid; FT-IR (neat) (νmax /cm-1): 3056  (aromatic C-H, stretching), 3035, 2957, 2839, 2742 (aliphatic C-H), 2687, 1702 (C=O), 1596 (C=C), 1583, 1464 (C=C), 1389 (C-C), 1310, 1287, 1203, 1167, 827, 745, 705 (aromatic C-H, bending), 688, 649, 451; 1H NMR (400 MHz, CDCl3) δH (ppm)= 10.03 (s, 1 H, H1), 7.90 (d, 2 H, J = 7.6 Hz, ArH, H3, H7 ), 7.65 (t, 1 H, J = 7.6 Hz, ArH, H5), 7.55 (t, 2 H, J = 7.6 Hz, ArH, H4, H6); 13C NMR (100 MHz, CDCl3) δC (ppm)= 192.6 (C1), 136.59 (C2), 134.67 (C3, C7), 129.94 (C5), 129.2 (C4, C6).
Figure 2a. FT-IR (neat) spectrum of Benzaldehyde.

[image: ][image: ]Figure 2b. 1H NMR spectrum (400 MHz, CDCl3) of Benzaldehyde.
[image: ]
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Figure 2c. 13C NMR spectrum (100 MHz, CDCl3) of Benzaldehyde.

 4-Ethylbenzaldehyde (Table 4 entry 3) [2]  
Colorless liquid; 1H NMR (300 MHz, CDCl3) δH (ppm)= 9.95 (s, 1H, H1), 7.85 (d, 2H, J = 8.2 Hz, ArH, H3, H7), 7.32 (d, 2H, J = 8.0 Hz, ArH, H4, H6), 2.70 (q, 2H, J = 7.6 Hz, H8), 1.22 (t, 3H, J = 7.2 Hz, H9); 13C NMR (75 MHz, CDCl3) δC (ppm)= 192.06 (C1), 148.71 (C2), 134.95 (C3, C7), 130.47 (C5), 129.08 (C4, C6), 28.96 (C8), 15.47 (C9). 
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Figure 3a. 1H NMR spectrum (300 MHz, CDCl3) of 4-Ethylbenzaldehyde.


[image: ][image: ]
Figure 3b. 13C NMR spectrum (75 M Hz, CDCl3) of 4-Ethylbenzaldehyde. 










4-Methoxyacetophenone (Table 4 entry 4) [3]
[bookmark: _Hlk146384903]White solid; ; Mp = 35-37 ºC (Lit. 36-38 ºC); 1H NMR (400 MHz, CDCl3) δH (ppm)= 7.95-7.96 (m, 2H, ArH, H4, H8),  6.94-6.96 (m, 2H, ArH, H5, H7), 3.89 (s, 3H, H9), 2.57 (s, 3H, H1); 13C NMR (100 MHz, CDCl3) δC (ppm)=  196.77 (C2), 163.48 (C6), 130.59 (C3), 130.36 (C5, C7), 113.68 (C4, C8), 55.47 (C9), 26.39 (C1).
[image: ]
[image: ]
Figure 4a. 1H NMR spectrum (400 MHz, CDCl3) of 4-Methoxyacetophenone.
[image: ]
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[bookmark: _Hlk196763083]Figure 4b. 13C NMR spectrum (100 M Hz, CDCl3) of 4-Methoxyacetophenone.












4-Bromoacetophenone (Table 4 entry 5) [4] 
[image: ][image: ]White solid; Mp = 48-49 ºC (Lit. 49-50 ºC);  FT-IR (KBr) (νmax /cm-1): 3059 (aromatic C-H, stretching), 3026, 2957 (aliphatic C-H), 1680, 1586, 1427, 1320, 1293, 1174, 1070, 1011;  1H NMR (400 MHz, CDCl3) δH (ppm)= 7.82 (d, 2H, J = 8.7 Hz, ArH, H4, H8), 7.61 (d, 2H, J = 8.7 Hz, ArH, H5, H7), 2.59 (s, 3H, H1); 13C NMR (100 MHz, CDCl3) δC (ppm)= 197.0 (C2), 135.8 (C3), 131.9 (C6), 129.8 (C4, C8), 128.3 (C5, C7), 26.5 (C1). 
[bookmark: _Hlk196763052]Figure 5a. FT-IR (KBr) spectrum of 4-Bromoacetophenone. 





[image: ][image: ]
[image: ][image: ]Figure 5b. 1H NMR spectrum (400 MHz, CDCl3) of 4-Bromoacetophenone.
Figure 5c. 13C NMR spectrum (100 MHz, CDCl3) of 4-Bromoacetophenone.

4-Nitrobenzaldehyde (Table 4 entry 6) [5] 
[image: ][image: ]Pale yellow solid; Mp = 104-106 ºC (Lit. 104-106 ºC); FT-IR (KBr) (νmax /cm-1):  3056 (aromatic C-H, stretching), 3035, 2957, 2839, 2742, 1702 (C=O), 1664 (C=C), 1596 (NO2), 1389 (C-C), 1325 (NO2), 1287, 1197, 850, 817, 667 (aromatic C-H, bending); 1H NMR (400 MHz, CDCl3) δH (ppm)= 10.16 (s, 1H, H1), 8.39 (d, 2H, J = 8.0 Hz, ArH, H3, H7), 8.08 (d, 2H, J = 8.0 Hz, ArH, H4, H6); 13C NMR (100 MHz, CDCl3) δC (ppm)= 190.51 (C1), 151.28 (C2), 140.22 (C5), 130.67 (C3, C7), 124.48 (C4, C6).
Figure 6a. FT-IR (KBr) spectrum of 4-Nitrobenzaldehyde.

[image: ][image: ][image: ][image: ]Figure 6b. 1H NMR spectrum (400 MHz, CDCl3) of 4-Nitrobenzaldehyde.
Figure 6c. 13C NMR spectrum (100 MHz, CDCl3) of 4-Nitrobenzaldehyde. 
Benzophenone (Table 4 entry 7) [5] 
White solid; Mp = 47-48 ºC (Lit. 48-49 ºC); FT-IR (KBr) (νmax /cm-1):  3056(aromatic C-H, stretching), 1656 (C=O), 1593 (C=C), 1575, 1447 (C-C), 1322 (C-C), 1278, 1176, 1075, 1025, 944, 813, 764, 704, 694 (aromatic C-H, bending); 1H NMR (400 MHz, CDCl3) δH (ppm)= 7.82 (d, 4H, J = 8.0 Hz, ArH, H3, H7, H9, H13), 7.60 (t, 2H, J = 8.0 Hz, ArH, H5, H11), 7.50 (t, 4H, J = 8.0 Hz, ArH, H4, H6, H10, H12); 13C NMR (100 MHz, CDCl3) δC (ppm)= 197.16 (C1), 137.97 (C2, C8), 132.81 (C5, C11), 130.45 (C3, C7, C9, C13), 128.66 (C4, C6, C10, C12).
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	Figure 7a. FT-IR (KBr) spectrum of Benzophenone.

[image: ][image: ]Figure 7b. 1H NMR spectrum (400 MHz, CDCl3) of Benzophenone.
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Figure 7c. 13C NMR spectrum (100 MHz, CDCl3) of Benzophenone.

2-Naphthaldehyde (Table 4 entry 8) [6] 
[image: ][image: ]White solid; Mp = 57-59 ºC (Lit. 57-58 ºC); FT-IR (neat) (νmax /cm-1):  3088 (aromatic C-H, stretching), 3052, 2855, 2726, 1689 (C=O), 1573 (C=C), 1510, 1460 (C=C), 1343 (C-C), 1217, 1169, 1142, 1055, 802, 772, 711, 648 (aromatic C-H, bending), 523; 1H NMR (400 MHz, CDCl3) δH (ppm)= 10.1 (s, 1 H, H1), 8.32 (s, 1 H, ArH, H3), 7.94 (m, 4 H, ArH, H5, H6, H7, H8), 7.61 (m, 2 H, ArH, H10, H11); 13C NMR (100 MHz, CDCl3) δC (ppm)= 192.3 (C1), 136.4 (C2), 134.6 (C3), 134.0 (C11), 132.5 (C10), 129.5 (C9), 129.1 (C4), 129.0 (C5), 128.0 (C8), 127.0 (C6), 122.7 (C7).
Figure 8a. FT-IR (neat) spectrum of 2-Naphthaldehyde.
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[image: ][image: ]Figure 8b. 1H NMR spectrum (400 MHz, CDCl3) of 2-Naphthaldehyde.
Figure 8c. 13C NMR spectrum (100 MHz, CDCl3) of 2-Naphthaldehyde.
3,4-Dihydronaphthalen-1(2H)-one (Table 4 entry 9) [7] 
[image: ][image: ]Yellowish liquid; 1H NMR (300 MHz, CDCl3) H (ppm)= 8.02 (d, 1H, J = 8 Hz, ArH, H9), 7.46 (t, 1H, J = 7.4 Hz, ArH, H7), 7.32-7.23 (m, 2H, ArH, H6, H8), 2.96 (t, 2H, J = 6 Hz, H2), 2.65 (t, 2H, J = 6.5 Hz, H4), 2.18-2.08 (m, 2H, H3); 13C NMR (75 MHz, CDCl3) C (ppm)= 198.42 (C1), 144.49 (C10), 133.38 (C9), 132.58 (C5), 128.76 (C6), 127.13 (C7), 126.6 (C8), 39.15 (C2), 29.68 (C4), 23.26 (C3). 

Figure 9a. 1H NMR spectrum (300 MHz, CDCl3) of 3,4-Dihydronaphthalen-1(2H)-one.

[image: ][image: ]

Figure 9b. 13C NMR spectrum (75 MHz, CDCl3) of 3,4-Dihydronaphthalen-1(2H)-one.













Pyridine-3-carbaldehyde (Table 4 entry 10) [8] 
[image: ]Yellowish liquid; FT-IR (neat) (νmax /cm-1):  3088 (aromatic C-H, stretching), 3056, 2839, 2742, 1705 (C=O), 1588 (C=C), 1575, 1427, 1389, 1327, 1215 (C-N), 1114, 1025, 832, 703 (aromatic C-H, bending), 667, 619; 1H NMR (400 MHz, CDCl3) H (ppm)= 10.11 (s, 1H, H1), 9.07 (d, 1H, J = 1.2 Hz, ArH, H6), 8.84 (dd, 1H, J = 4.8 Hz, J = 1.4 Hz, ArH, H3), 8.16 (td, 1H, J = 6.0 Hz, J = 2.0 Hz, ArH, H5), 7.48 (dd, 1H, J = 7.8 Hz, J = 4.9 Hz, ArH, H4); 13C NMR (100 MHz, CDCl3) C (ppm)= 190.7 (C1), 154.69 (C5), 152.04 (C6), 135.78 (C3), 131.39 (C2), 124.06 (C4).
Figure 10a. FT-IR (neat) spectrum of Pyridine-3-carbaldehyde.



[image: ][image: ]
[bookmark: _Hlk196772938][image: ][image: ]Figure 10b. 1H NMR spectrum (400 MHz, CDCl3) of Pyridine-3-carbaldehyde.
Figure 10c. 13C NMR spectrum (100 MHz, CDCl3) of Pyridine-3-carbaldehyde
Phenyl[pyridin-2-yl]methanone (Table 4 entry 11) [9] 
[image: ]1H NMR (400 MHz, CDCl3) δH (ppm)= 8.68 (d, 1H, J= 1.2 Hz ArH, H12), 8.04-7.98 (m, 3H, ArH, H8, H9, H11), 7.87-7.82 (m, 1H, ArH, H10), 7.57-7.52 (m, 1H, H3), 7.46-7.41 (m, 3H, H4, H5, H6); 13C NMR (100 MHz, CDCl3) δC (ppm)= 193.8 (C1), 154.9 (C2), 148.5 (C6), 137.0 (C4), 136.2 (C7), 132.9 (C10), 130.9 (C8, C12), 128.1 (C9, C11), 126.1 (C5), 124.6 (C3).
[image: ]Figure 11a. 1H NMR spectrum (400 MHz, CDCl3) of Phenyl [Pyridin-2-yl]methanone.



[image: ][image: ]Figure 11b. 13C NMR spectrum (100 MHz, CDCl3) of Phenyl[Pyridin-2-yl]methanone.









9,10-Phenanthrenquinone (Table 4 entry 12) [10] 
White solid; Mp= 287-289 °С (Lit. mp 289-290 °С); 1H NMR (400 MHz, CDCl3) δH (ppm)= 8.35-8.31 (m, 4H, ArH, H3, H6, H10, H13), 7.83-7.79 (m, 4H, ArH, H4, H5, H11, H12); 13C NMR (100 MHz, CDCl3) δC (ppm)= 183.16 (C1, C8), 134.11 (C2, C7, C9, C14), 133.56 (C3, C6, C10, C13), 127.24 (C4, C5, C11, C12).
[image: ]

[image: ]





Figure 12a. 1H NMR spectrum (400 MHz, CDCl3) of 9,10-Phenanthrenquinone.




[image: ][image: ]
Figure 12b. 13C NMR spectrum (100 MHz, CDCl3) of 9,10-Phenanthrenquinone.








 
Cyclohex-2-en-1-one (Table 5 entry 1) [11] 
Colorless [image: ][image: ]liquid; FT-IR (neat) (νmax /cm-1):  3027 (sp2 C-H, stretching), 2962 (aliphatic C-H), 2924, 2854, 1658 (C=O), 1597 (C=C),  1491 (C-C), 1372, 1255, 1082, 1023, 841, 751 (sp2 C-H, bending);  1H NMR (400 MHz, CDCl3) δH (ppm)= 6.98 (td, 1H, J =10.1 Hz, J = 4.2 Hz, ArH, H6), 6.00 (td, 1H, J = 10.1 Hz, J = 2.0 Hz, ArH, H5), 2.43-2.39 (m, 2H, H2), 2.36-2.32 (m, 2H, H4), 2.04-1.98 (m, 2H, H3); 13C NMR (100 MHz, CDCl3) δC (ppm)= 199.75 (C1), 150.68 (C5), 129.88 (C6), 38.06 (C2), 25.62 (C4), 22.67 (C3).
Figure 13a. FT-IR (neat) spectrum of Cyclohex-2-en-1-one.





[image: ][image: ]
Figure 13b. 1H NMR spectrum (400 MHz, CDCl3) of Cyclohex-2-en-1-one.
[image: ]
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Figure 13c. 13C NMR spectrum (100 MHz, CDCl3) of Cyclohex-2-en-1-one.
3-Phenyl-2-cyclohexen-1-one (Table 5 entry 2) [12] 
White solid; Mp= 64-66 °С (Lit. mp 65-66 °С); FT-IR (neat) (νmax /cm-1): 2953 (aromatic C-H, stretching), 2925, 2872 (aliphatic C-H), 1667 (C=O), 1546 (C=C), 1496 (C=C), 1372 (C-C), 1244, 1048, 985, 749, 700 (aromatic C-H, stretching),; 1H NMR (300 MHz, CDCl3) δH (ppm)= 7.49-7.47 (m, 3H, ArH, H7, H9, H11), 7.40-7.37 (m, 2H, ArH, H8, H10), 6.51 (s, 1H, H12), 3.32 (t, 2 H, J =6.5 Hz, H4), 2.71(t, 2 H, J = 6.5 Hz, H2), 1.69-1.63 (m, 2 H, H3); 13C NMR (75 MHz, CDCl3) δC (ppm)= 199.84 (C1), 157.69 (C5), 137.93 (C6), 129.58 (C12), 129.33 (C8, C10), 128.20 (C9), 127.07 (C7, C11), 37.13 (C2), 27.69 (C4), 22.8 (C3); MS, m/z (%): 172 [M+].
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Figure 14a. FT-IR (neat) spectrum of 3-Phenyl-2-cyclohexen-1-one.
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Figure 14b. 1H NMR spectrum (400 MHz, CDCl3) of 3-Phenyl-2-cyclohexen-1-one.
[image: ][image: ]
Figure 14c. 13C NMR spectrum (75 MHz, CDCl3) of 3-Phenyl-2-cyclohexen-1-one.
[image: ][image: ]

Figure 14d. Mass spectrum of 3-Phenyl-2-cyclohexen-1-one.













1-Cyclohexene-1-carboxaldehyde (Table 5 entry 3) [12] 
Colorless oil; 1H NMR (300 Mz, CDCl3) δH (ppm)= 9.41 (s, 1H, H1), 6.51-6.49 (m, 1H, H3), 2.44-2.41 (m, 2H, H7), 2.10-2.06 (m, 2H, H4), 1.72-1.66 (m, 2H, H6), 1.65-1.61 (m, 2H, H5). 13C NMR (75 MHz, CDCl3) δC (ppm)= 194.04 (C1), 140.76 (C3), 140.17 (C2), 26.32 (C7), 26.32 (C4), 24.37 (C6), 23.72 (C5). 
[image: ]

[image: ]





Figure 15a. 1H NMR spectrum (300 MHz, CDCl3) of 1-Cyclohexene-1-carboxaldehyde.
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Figure 15b. 13C NMR spectrum (75 MHz, CDCl3) of 1-Cyclohexene-1-carboxaldehyde.











3-Phenyl acrylaldehyde (Table 5 entry 5) [13] 
[image: ]Yellow oil; 1H NMR (300 MHz, CDCl3) δH (ppm)= 9.70 (d, 1H, J = 8.0 Hz, H1), 7.51- 7.49 (m, 2H, ArH, H5, H9), 7.43 (d, J = 16.0, 1H, H3), 7.40-7.37 (m, 3H, ArH, H6, H7, H8), 6.72 (dd, J = 16.0, J = 8.0 Hz, 1H, H2); 13C NMR (75 MHz, CDCl3) δC (ppm)= 192.58 (C1), 152.3 (C3), 134.82 (C4), 129.72 (C7), 128.9 (C6, C8), 128.64 (C5, C9), 128.2 (C2). 
[image: ]










Figure 16a. 1H NMR spectrum (300 MHz, CDCl3) of 3-Phenyl acrylaldehyde.
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Figure 16b. 13C NMR spectrum (75 MHz, CDCl3) of 3-Phenyl acrylaldehyde.














(E)-3-(4-Methoxyphenyl) acrylaldehyde (Table 5 entry 6) [14] 
White solid; Mp= 172-173 °С (Lit. mp 171-174 °С); 1H NMR (300 MHz, CDCl3) δH (ppm)= 9.68 (d, 1H, J = 8.8 Hz, H1), 7.51 (d, 2H, J = 8.8 Hz, ArH, H5, H9), 7.47 (d, 1H, J = 16.0 Hz, H3), 6.94 (d, 2H, J = 8.8 Hz, ArH, H6, H8), 6.60 (dd, 1H, J = 16.0 Hz, J = 8.8 Hz, H2), 3.80 (s, 3H, H10); 13C NMR (75 MHz, CDCl3) δC (ppm)= 192.55 (C1), 161.13 (C7), 152.69 (C3), 130.45 (C5, C9), 127.47 (C4), 126.73 (C2), 114.05 (C6, C8), 55.35 (C10). 
[image: ]
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Figure 17a. 1H NMR spectrum (300 MHz, CDCl3) of (E)-3-(4-Methoxyphenyl) acrylaldehyde.
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Figure 17b. 13C NMR spectrum (75 MHz, CDCl3) of (E)-3-(4-Methoxyphenyl) acrylaldehyde.













Hex-1-en-3-one (Table 5 entry 7) [15] 
[image: ][image: ]Colorless liquid; 1H NMR (300 MHz, CDCl3) H (ppm)= 6.33 (dd, 1H,  J = 17.6 Hz, J = 10.4 Hz, H2), 6.19 (dd, 1H,  J = 17.6 Hz, J = 0.8 Hz, H1a), 5.79 (dd, 1H,  J = 10.4 Hz, J = 0.8 Hz, H1b), 2.55 (t, 2H,  J = 7.5 Hz, H4), 1.68-1.52 (m, 2H, H5), 0.87 (t, 3H, J = 6.8 Hz, H6); 13C NMR (75 MHz, CDCl3) C (ppm)= 201.06 (C3), 136.56 (C2), 127.77 (C1), 39.55 (C4), 22.4 (C5), 13.84 (C6). 
Figure 18a. 1H NMR spectrum (300 MHz, CDCl3) of Hex-1-en-3-one.
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Figure 18b. 13C NMR spectrum (75 MHz, CDCl3) of Hex-1-en-3-one.
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