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1.0 Data of compounds 

 
3,3'-(p-tolylmethylene)bis(4-hydroxy-2H-chromen-2-one) (3a)[1] 
White solid, mp 265-267 °C; 1H NMR (400MHz, DMSO-d6): δ = 2.29 (s, 3H, CH3), 6.41 (s, 1H, 
CH), 7.10 (s, 4H, ArH), 7.39 (t, 2H, J = 7.6 Hz, ArH), 7.44 (d, 2H, J = 8.4 Hz, ArH), 7.66 (t, 2H, J 
= 8.0 Hz, ArH), 7.98 (d, 2H, J = 8.0 Hz, ArH), 12.19 (brs, 2H, OH); 13C NMR (100MHz, 
DMSO-d6): δ = 20.55, 35.60, 104.47, 116.13, 117.39, 123.87, 124.02, 126.67, 128.83, 132.19, 
134.75, 136.01, 152.14, 164.60, 164.98. 
 

 

3,3'-(phenylmethylene)bis(4-hydroxy-2H-chromen-2-one) (3b)[1] 
White solid, mp 232-234 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.61 (s, 1H, CH), 7.34-7.38 (m, 
3H, ArH), 7.42-7.44 (m, 2H, ArH), 7.54 (t, 2H, J = 7.6 Hz, ArH), 7.59 (d, 2H, J = 8.0 Hz, ArH), 
7.80 (t, 2H, J = 7.2 Hz, ArH), 8.13 (d, 2H, J = 7.6 Hz, ArH), 12.53 (brs, 2H, OH); 13C NMR 
(100MHz, DMSO-d6): δ = 36.08, 104.44, 116.23, 117.60, 124.02, 124.10, 125.91, 126.87, 128.32, 
132.29, 139.45, 152.30, 164.92, 165.09. 
 

 
3,3'-((4-methoxyphenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3c)[1] 
White solid, mp 225-226 °C; 1H NMR (400MHz, DMSO-d6): δ = 3.89 (s, 3H, CH3), 6.52 (s, 1H, 
CH), 7.01 (d, 2H, J = 8.8 Hz, ArH), 7.27 (d, 2H, J = 8.4 Hz, ArH), 7.53 (t, 2H, J = 7.2 Hz, ArH), 
7.58 (d, 2H, J = 8.0 Hz, ArH), 7.80 (t, 2H, J = 8.0 Hz, ArH), 8.12 (d, 2H, J = 7.6 Hz, ArH), 12.62 
(brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 35.36, 55.10, 104.70, 113.73, 116.22, 117.53, 
123.97, 124.11, 127.95, 130.90, 132.27, 152.25, 157.60, 164.67, 165.05. 
 



 
3,3'-((4-chlorophenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3d)[1] 
White solid, mp 242-245 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.35 (s, 1H, CH), 7.16 (d, 2H, J 
= 8.4 Hz, ArH), 7.32-7.44 (m, 6H, ArH), 7.61 (t, 2H, J = 7.6 Hz, ArH), 7.94 (d, 2H, J = 7.6 Hz, 
ArH), 13.01 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 35.77, 103.95, 116.05, 117.76, 
118.69, 123.86, 123.94, 129.19 130.92, 132.08, 139.54, 152. 24, 164.75, 165.23. 
 

 
3,3'-((4-bromophenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3e)[1] 
White solid, mp 248-250 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.53 (s, 1H, CH), 7.34 (d, 2H, J 
= 8.0 Hz, ArH), 7.50-7.62 (m, 6H, ArH), 7.79 (t, 2H, J = 7.2 Hz, ArH), 8.12 (d, 2H, J = 8.0 Hz, 
ArH), 13.18 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 35.90, 104.10, 116.18, 117.83, 
118.83, 124.00, 124.06, 129.31, 131.05, 132.21, 139.60, 152.36, 164.88, 165.29. 
 

 
3,3'-((3-bromophenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3f) [1] 
White solid, mp 210-217 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.39 (s, 1H, CH), 7.22-7.26 (m, 
2H, ArH), 7.35-7.41 (m, 6H, ArH), 7.63 (t, 2H, J = 7.6 Hz, ArH), 7.95 (d, 2H, J = 7.6 Hz, ArH), 
12.75 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 35.97, 103.64, 115.95, 117.99, 121.56, 
123.69, 123.93, 126.03, 128.49, 129.31, 130.18, 131.90, 143.49, 152.25, 164.57, 165.57. 
 

 



3,3'-((2-bromophenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3g)[2] 
White solid, mp 202-208 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.10 (s, 1H, CH), 7.13 (t, 1H, J 
= 7.6 Hz, ArH), 7.26-7.38 (m, 6H, ArH), 7.52 (d, 1H, J = 7.6 Hz, ArH), 7.59 (t, 2H, J = 7.6 Hz, 
ArH), 7.93 (d, 2H, J = 7.6 Hz, ArH), 11.96 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 
38.67, 104.33, 115.98, 117.57, 123.50, 123.60, 126.96, 127.84, 130.27, 131,69, 132.66, 140.40, 
152.16, 163.33, 164.19. 
 

 
3,3'-((4-nitrophenyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3h) [1] 
Yellow solid, mp 238-240 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.45 (s, 1H, CH), 7.32-7.44 (m, 
4H, ArH), 7.47 (d, 2H, J = 8.4 Hz, ArH), 7.62 (d, 2H, J = 8.0 Hz, ArH), 7.93 (d, 2H, J = 8.0 Hz, 
ArH), 8.13 (d, 2H, J = 8.8 Hz, ArH), 11.51 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 
36.84, 103.51, 116.06, 118.53, 123.37, 123.72, 124.18, 128.23, 131.98, 145.70, 150.09, 152.53, 
164.58, 166.38. 
 

 
3,3'-((2,4-dichlorophenyl)methylene)bis(chroman-2,4-dione) (3i) [3] 
White solid, mp 169-170 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.33 (s, 3H, CH), 7.48 (m, 5H, 
ArH), 7.60 (m, 2H, ArH), 7.74 (t, 2H, J = 8.4 Hz, ArH), 8.07 (d, 2H, J = 7.6 Hz, ArH); 13C NMR 
(100MHz, DMSO-d6): δ = 36.15, 43.08, 103.26, 115.91, 118.89, 123.47, 124.04, 126.48, 128.77, 
130.99, 131.53, 131.75, 133.70, 139.21, 152.47, 163.70, 166.34. 
 

 
3,3'-(naphthalen-2-ylmethylene)bis(4-hydroxy-2H-chromen-2-one) (3j)[4] 
Yellow solid, mp 275-278 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.53 (s, 1H, CH), 7.35 (t, 3H, J 
= 8.0 Hz, ArH), 7.41-7.44 (m, 4H, ArH), 7.61-7.67 (m, 3H, ArH), 7.77-7.86 (m, 3H, ArH), 7.94 (d, 



2H, J = 7.2 Hz, ArH), 9.07 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 36.38, 104.12, 
115.98, 118.04, 123.72, 123.93, 124.38, 125.16, 125.76, 126.08, 127.19, 127.52, 127.56, 131.56, 
131.88, 133.04, 137.85, 152.28, 164.78, 165.48. 
 

 
3,3'-(thiophen-2-ylmethylene)bis(4-hydroxy-2H-chromen-2-one) (3k)[5] 
Yellow solid, mp 212-214 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.71 (s, 1H, CH), 6.90 (s, 1H, 
ArH), 7.03 (d, 1H, J = 3.2 Hz, ArH), 7.41-7.53 (m, 5H, ArH), 7.74 (t, 2H, J = 7.6 Hz, ArH), 8.10 
(d, 2H, J = 7.6 Hz, ArH), 13.44 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 32.86, 104.55, 
116.163, 117.95, 123.88, 124.00, 124.20, 126.68, 132.29, 145.23, 152.34, 164.62, 165.63. 
 

 
3,3'-(furan-2-ylmethylene)bis(4-hydroxy-2H-chromen-2-one) (3l)[1] 
Grey solid, mp 200-202 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.15 (s, 1H, CH), 6.36-7.40 (m, 
2H, ArH), 7.36-7.43 (m, 4H, ArH), 7.54 (s, 1H, ArH), 7.65 (t, 2H, J = 8.4 Hz, ArH), 7.99 (d, 2H, J 
= 6.8 Hz, ArH), 12.97 (brs, 2H, OH); 13C NMR (100MHz, DMSO-d6): δ = 31.98, 103.19, 106.60, 
110.74, 116.51, 118.03, 124.36, 132.61, 142.03, 152.60, 153.19, 164.81, 165.54. 
 

O O

OH OH

O O  
3,3'-(butane-1,1-diyl)bis(4-hydroxy-2H-chromen-2-one) (3m)[1] 
White solid, mp 116-118 °C; 1H NMR (400MHz, DMSO-d6): δ = 0.90 (t, 3H, CH3), 1.25-1.31 (m, 
2H, CH2), 2.13 (q, 2H, J = 7.2 Hz, CH2), 4,96 (d, 1H, J = 8.0 Hz, CH), 7.38-7.41 (m, 4H, ArH), 
7.63 (t, 2H, J = 7.2 Hz, ArH), 7.99 (d, 2H, J = 7.2 Hz, ArH), 11,97 (brs, 2H, OH); 13C NMR 
(100MHz, DMSO-d6): δ = 14.36, 21.42, 31.89, 31.96, 105.93, 116.47, 117.65, 124.06, 124.45, 
132.43, 152.30, 164.29, 165.46. 
 



 
3,3'-((4-((4-hydroxy-2-oxo-2H-chromen-3-yl)(5-hydroxy-2-oxo-2H-chromen-3-yl)methyl)phe
nyl)methylene)bis(4-hydroxy-2H-chromen-2-one) (3n)[6] 
White solid, mp 298-300 °C; 1H NMR (400MHz, DMSO-d6): δ = 6.34 (s, 2H, CH), 7.05 (s, 4H, 
ArH), 7.31-7.38 (m, 8H, ArH), 7.58-7.62 (m, 4H, ArH), 7.90-7.92 (m, 4H, ArH), 10.90 (brs, 2H, 
OH); 13C NMR (100MHz, DMSO-d6): δ = 35.60, 104.14, 115.91, 117.78, 123.73, 123.87, 126.52, 
131.87, 136.88, 152.13, 164.80, 165.04. 
 

 
4,4'-(p-tolylmethylene)bis(3-methyl-1-phenyl-1H-pyrazol-5-ol) (4)[7] 
White solid, mp 165-167 °C; 1H NMR (400MHz, DMSO-d6): δ = 2.43 (s, 3H, CH3), 2.51 (s, 6H, 
CH3), 5.11 (s, 1H, CH), 7.27 (d, 2H, J = 6.8 Hz, ArH), 7.34 (d, 2H, J = 6.8 Hz, ArH), 7.43 (d, 2H, 
J = 6.4 Hz, ArH), 7.63 (t, 4H, J = 6.8 Hz, ArH), 7.91 (d, 4H, J = 7.6 Hz, ArH), 12,58 (brs, 1H, 
OH), 14.16 (brs, 1H, OH); 13C NMR (100MHz, DMSO-d6): δ = 11.80, 20.68, 32.92, 120.64, 
125.67, 127.24, 128.84, 129.06, 134.96, 137.55, 139.32, 146.37. 
 

Me

NH
NN

HN
OHHO

Me Me

 
4,4'-(p-tolylmethylene)bis(3-methyl-1H-pyrazol-5-ol) (5)[8] 
White solid, mp 213-215 °C; 1H NMR (400MHz, DMSO-d6): δ = 2.06 (s, 6H, CH3), 2.22 (s, 3H, 
CH3), 4.76 (s, 1H, CH), 7.00 (s, 4H, ArH), 11.34 (brs, 4H, OH); 13C NMR (100MHz, DMSO-d6): 
δ = 10.35, 20.50, 32.28, 44.18, 55.99, 104.33, 127.32, 128.24, 134.14, 140.22. 
 



CH3

O O

OH OH  
2,2'-(4-methylphenylmethylene)bis(3-hydroxy-5,5-dimethyl-2-cyclohexene-1-one) (6)[7] 
white solid，mp 138-140 °C. 1H NMR (400MHz, CDCl3): δ = 1.09 (s, 6H, CH3), 1.22 (s, 6H, CH3), 
2.29 (s, 3H, CH3), 2.32-2.47 (m, 8H, CH2), 5.50 (s, 1H, CHPh), 6.97 (d, 2H, J = 7.6 Hz, ArH), 
7.07 (d, 2H, J = 8.0 Hz, ArH), 11.91 (s, 2H, OH). 13C NMR (100MHz, CDCl3): δ = 20.92, 27.40, 
29.69, 31.43, 32.42, 46.45, 47.07, 115.73, 126.68, 128.97, 134.93, 135.26, 189.39, 190.43. 
 

Me

OH

O O

HO  
2,2'-(p-tolylmethylene)bis(3-hydroxycyclohex-2-enone) (7)[9] 
white solid，mp 191-192 °C. 1H NMR (400MHz, CDCl3): δ = 2.00-2.03 (m, 4H, CH2), 2.29 (s, 3H, 
CH3), 2.33-2.48 (m, 4H, CH2), 2.54-2.64 (m, 4H, CH2), 5.42 (s, 1H, CH), 6.98 (d, 2H, J = 7.6 Hz, 
ArH), 7.06 (d, 2H, J = 8.0 Hz, ArH), 11.97 (brs, OH), 12.37 (s, OH); 13C NMR (100MHz, CDCl3): 
δ = 20.13, 21.11, 27.17, 31.24, 33.03, 37.00, 117.02, 126.38, 128.86, 135.27, 141.53, 163.84, 
192.09, 196.66. 
 

 
5,5'-(phenylmethylene)bis(2,2-dimethyl-1,3-dioxane-4,6-dione) (8)[10] 
White solid, mp 134-136 °C. 1H NMR (400MHz, CDCl3): δ = 1.71 (s, 6H, CH3), 1.77 (s, 6H, 
CH3), 4.03 (s, 2H, OH), 7.51 (t, 2H, J = 8.0 Hz, ArH), 7.59 (t, 1H, J = 7.2 Hz, ArH), 8.01 (d, 2H, J 
= 7.2 Hz, ArH), 8.37 (s, 1H, CH); 13C NMR (100MHz, CDCl3): δ = 26.91, 27.00, 30.66, 36.56, 
104.60, 105.72, 115.67, 128.44, 132.80, 133.01, 156.54, 164.07. 
 



 

3,3'-(p-tolylmethylene)bis(2-hydroxynaphthalene-1,4-dione) (9)[11] 
Orange solid, mp 165-167 °C; 1H NMR (400MHz, DMSO-d6): δ = 2.24 (s, 3H, CH3), 6.11 (s, 1H), 
7.00 (d, 2H, J = 7.6 Hz, ArH), 7.11 (d, 2H, J = 8.0 Hz, ArH), 7.75 (t, 2H, J = 7.2 Hz, ArH), 7.80 (t, 
2H, J = 7.2 Hz, ArH), 7.94 (d, 2H, J = 7.6 Hz, ArH), 7.97 (d, 2H, J = 7.6 Hz, ArH), 10.89 (brs, 
OH); 13C NMR (100MHz, DMSO-d6): δ = 21.07, 36.95, 123.65, 125.94, 126.44, 128.31, 128.74, 
130.50, 132.86, 133.32, 134.60, 134.95, 138.33, 158.18, 182.16, 183.85. 
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