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S1. The detailed spectral analyses of compounds 2a−d and 2j,k 

(4Z)-2,4-Dihydro-4-[(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)methylene]-5-m

ethyl-2-phenyl-3H-pyrazol-3-one (2a) Yellow solid; Mp 190-192 
o
C; 

1
H NMR (CDCl3, 

400 MHz,): δ = 17.95 (s, 1H), 7.92-7.90 (d, J = 8.0 Hz, 4H), 7.47-7.43 (m, 4H), 7.30 (s, 

1H), 7.29-7.28 (m, 2H), 2.39 (s, 6H); 
13

C NMR (CDCl3, 100 MHz): δ = 161.4, 151.4, 

143.2, 137.6, 129.5, 122.5, 118.3, 109.4, 12.9; MS (FAB): m/z = 358.39 [M+H]
+
; IR 

(KBr): 3441, 2923, 2855, 1621, 1589, 1549, 1493, 1417, 1381, 1330, 1170, 1111，1005, 

753, 668 cm
-1

. Anal. Calcd for C21H18N4O2; C, 70.38; H, 5.06; N, 15.63; O, 8.93. Found: 

C, 70.35; H, 5.03; N, 15.65; O, 8.91. 

(4Z)-2,4-Dihydro-4-[(5-hydroxy-1,3-diphenyl-1H-pyrazol-4-yl)methylene]-2,5-diphe

nyl-3H-pyrazol-3-one (2b) Yellow solid; Mp 267-269 
o
C; 

1
H NMR (CDCl3, 400 MHz): 

δ = 17.85 (s, 1H), 8.04-8.02 (m, 4H), 7.76 (s, 1H), 7.56-7.33 (m, 16H); 
13

C NMR (CDCl3, 

100 MHz): δ = 161.4, 155.4, 143.2, 137.6, 130.7, 129.6, 129.0, 128.9, 128.7, 126.8, 121.4, 

109.2; MS (FAB): m/z = 482.2 [M+H]
+
; IR (KBr): 3447, 2925, 2854, 1613, 1586, 1516, 

1489, 1413, 1344, 1307, 1177, 1107, 861, 756, 694 cm
-1

. Anal. Calcd for C31H22N4O2; C, 

77.16; H, 4.60; N, 11.61; O, 6.63. Found: C, 77.15; H, 4.63; N, 11.65; O, 6.61. 

(4Z)-2,4-Dihydro-4-[(5-hydroxy-3-propyl-1-phenyl-1H-pyrazol-4-yl)methylene]-5-pr

opyl-2-phenyl-3H-pyrazol-3-one (2c) Yellow solid; Mp 201-202 
o
C; 

1
H NMR (CDCl3, 

400 MHz): δ = 17.82 (s, 1H), 7.93-7.90 (d, J = 8.2 Hz, 4H), 7.47-7.43 (m, 4H), 7.34 (s, 

1H), 7.30-7.28 (m, 2H), 2.72-2.68 (m, 4H), 1.82-1.77 (m, 4H), 1.10-1.06 (m, 6H); 
13

C 

NMR (CDCl3, 100 MHz): δ = 161.3, 156.1, 137.9, 137.7, 128.8, 126.5, 121.1, 108.7, 29.1, 

22.0, 14.1; MS (FAB): m/z = 414.21 [M+H]
+
; IR (KBr): 3447, 2961, 2927, 1620, 1590, 

1538, 1497, 1456, 1385, 1325, 1239, 1111, 1003, 758, 689 cm
-1

. Anal. Calcd for 

C25H26N4O2; C, 72.44; H, 6.32; N, 13.52; O, 7.72. Found: C, 72.45; H, 6.33; N, 13.55; O, 

7.71. 

(4Z)-2,4-Dihydro-4-[(5-hydroxy-3-isopropyl-1-phenyl-1H-pyrazol-4-yl)methylene]-5

-isopropyl-2-phenyl-3H-pyrazol-3-one (2d) Yellow solid; Mp 101-103 
o
C; 

1
H NMR 

(CDCl3, 400 MHz): δ = 17.84 (s, 1H), 7.95-7.92 (d, J = 7.6 Hz, 4H), 7.47-7.44 (m, 4H), 

7.42 (s, 1H), 7.29-7.27 (m, 2H), 3.14-3.08 (m, 2H), 1.41-1.39 (d, J = 7.2 Hz, 12H); 
13

C 



NMR (CDCl3, 100 MHz): δ = 161.6, 160.4, 137.9, 137.3, 128.8, 126.4, 121.2, 107.8, 27.0, 

21.6; MS (FAB): m/z = 414.21 [M+H]+; IR (KBr): 3441, 2963, 2924, 1620, 1590, 1536, 

1494, 1421, 1382, 1356, 1259, 1107, 993, 760, 691 cm
-1

. Anal. Calcd for C25H26N4O2; C, 

72.44; H, 6.32; N, 13.52; O, 7.72. Found: C, 72.46; H, 6.31; N, 13.56; O, 7.70. 

(4Z)-2,4-Dihydro-4-[[5-hydroxy-3-phenyl-1-(4-methoxyphenyl)-1H-pyrazol-4-yl]met

hylene]-5-phenyl-2-(4-methoxyphenyl)-3H-pyrazol-3-one (2j) Yellow solid; Mp 

267-269 
o
C; 

1
H NMR (CDCl3, 400 MHz): δ = 17.86 (s, 1H), 7.91-7.88 (d, J = 8.4 Hz, 

4H), 7.73 (s, 1H), 7.55-7.52 (m, 4H), 7.43-7.41(m, 6H), 7.01-7.98 (d, J = 8.6 Hz, 4H), 

3.86 (s, 6H); 
13

C NMR (CDCl3, 100 MHz): δ = 161.2, 154.4, 149.2, 135.5, 130.4, 129.9, 

129.1, 128.5, 126.5. 119.3, 115.0, 109.2, 55.5; MS (FAB): m/z = 542.20 [M+H]
+
;  IR 

(KBr): 3441, 2926, 2852, 1616, 1511, 1454, 1408, 1346, 1252, 1165, 1111, 1062, 863, 

825, 685 cm
-1

. Anal. Calcd for C33H26N4O4; C, 73.05; H, 4.83; N, 10.33; O, 11.79. Found: 

C, 73.01; H, 4.82; N, 10.35; O, 11.78. 

(4Z)-2,4-Dihydro-4-[[5-hydroxy-3-phenyl-1-(3-methylphenyl)-1H-pyrazol-4-yl]meth

ylene]-5-phenyl-2-(3-methylphenyl)-3H-pyrazol-3-one (2k) Yellow solid; Mp 187-189 

o
C; 

1
H NMR (CDCl3, 400 MHz): δ = 17.86 (s, 1H), 7.83-7.81 (d, J = 7.6 Hz, 4H), 7.74 (s, 

1H), 7.55-7.53 (m, 4H), 7.43-7.36 (m, 8H), 7.15-7.13 (d, J = 8.0 Hz, 2H), 2.44 (s, 6H); 

13
C NMR (CDCl3, 100 MHz): δ = 161.2, 156.7, 149.4, 139.1, 138.8, 137.5, 129.9, 129.4, 

129.1, 128.5, 127.4, 122.8, 115.3, 109.4, 21.5; MS (FAB): m/z = 510.21 [M+H]+; IR 

(KBr): 3451, 2924, 2854, 1603, 1517, 1460, 1389, 1345, 1311, 1105, 1060, 1025, 877, 

805, 752, 696 cm
-1

. Anal. Calcd for C33H26N4O2; C, 77.63; H, 5.13; N, 10.97; O, 6.27. 

Found: C, 77.61; H, 5.12; N, 10.95; O, 6.28. 
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H and 
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C NMR spectra of compounds 2a-s, 1a-m, 1o synthesized in this study. 
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Table S1. Selected bond lengths (Å ),  and angles(           o ) for 2f (room temperature data)  

C9-O1 1.281(4) C32-O3 1.274(4)  

C9-N2 1.348(4) C32-N5 1.348(4)  

C8-C9 1.437(4) C31-C32 1.436(4)  

C8-C10 1.382(5) C31-C33 1.379(5)  

C7-C8 1.436(5) C30-C31 1.435(5)  

C7-N1 1.299(4) C30-N6 1.299(4)  

C7-C21 1.499(4) C30-C44 1.494(4)  

N1-N2 1.413(4) N5-N6 1.410(4)  

N2-C6 1.426(4) N5-C29 1.432(4)  

     
C10-C11 1.381(5) C33-C34 1.376(5)  

C13-O2 1.290(4) C36-O4 1.296(4)  

C13-N4 1.350(4) C36-N8 1.343(4)  

C11-C13 1.434(4) C34-C36 1.433(5)  

C11-C12 1.434(5) C34-C35 1.440(5)  

C12-N3 1.300(4) C35-N7 1.304(4)  

N3-N4 1.412(4) N7-N8 1.408(4)  

     

O1-H1O 1.23(5) O3-H2O 1.228(14)  

O2-H1O 1.19(5) O4-H2O 1.204(14)  

     

O1-C9-C8 130.2(3) O3-C32-C31 130.5(3)  

C9-C8-C10 132.7(3) C32-C31-C33 131.7(3)  

C8-C10-C11 137.1(3) C31-C33-C34 137.1(3)  

C10-C11-C13 132.7(3) C33-C34-C36 133.1(3)  

O2-C13-C11 131.3(3) O4-C36-C34 131.7(3)  

     
C9-O1-H1O 119(2) C32-O3-H2O 116.0(19)  

C10-O2-H1O 117(2) C36-O4-H2O 113(2)  

  


