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General Methods 
 
All reagents used were commercially available. All solvents were of HPLC grade. Analytical LC-
MS analysis was performed on a Waters AQUITY UPLC system equipped with PDA and SQD MS 
detector; column: AQUITY UPLC BEH C18 1.7µm, 2.1 x 50mm; column temp: 65 °C; solvent A: 
0.1% formic acid (aq); solvent B: 0.1% formic acid (acetonitrile); gradient: 5% B to 100% B in 2.4 
min, hold for 0.1 min, total run-time ca. 2.6 min. 1H and 13C NMR 300 MHz spectra were recorded 
on a Varian Mercury 300 BB spectrometer at room temperature. All NMR spectra were recorded 
using CDCl3 or DMSO-d6 as solvents. 
 
 
Preparation and spectroscopic data of lead compound 4 
 
1,5-bis(chloromethyl)-2,4-dimethylbenzene (12) 
 

1H NMR (300 MHz, CDCl3): δ = 7.26 (s, 1H, ArH), 7.06 (s, 1H, ArH), 4.58 (s, 4H, 
CH2Cl), 2.40 (s, 6H, 2 × ArCH3). 
13C NMR (75 MHz, CDCl3): δ = 138.09, 133.61, 133.38, 131.33, 44.50, 18.54. 
 ClCl
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4,6-dimethylisophthalaldehyde (13) 
 
1H NMR (300 MHz, CDCl3): δ = 10.25 (d, J = 0.6 Hz, 2H, 2 ×	 CHO), 8.22 (s, 1H, 
ArH), 7.18 (s, 1H, ArH), 2.70 (d, J = 0.9 Hz, 6H, 2 ×	 ArCH3). 
13C NMR (75 MHz, CDCl3): δ = 191.71, 146.38, 136.94, 135.82, 132.78, 20.18. 
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5-(bromomethyl)-2,4-dimethylbenzaldehyde (14) 
 

1H NMR (300 MHz, CDCl3): δ = 10.20 (s, 1H, CHO), 7.74 (s, 1H, ArH), 7.10 (s, 
1H, ArH), 4.53 (s, 2H, CH2Br), 2.63 (s, 3H, ArCH3) , 2.45 (s, 3H, ArCH3). 
13C NMR (75 MHz, CDCl3): δ = 191.82, 143.80, 141.37, 134.54, 134.21, 133.46, 
132.64, 31.20, 19.27, 19.13.  
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5-((4-chloro-3-methylphenoxy)methyl)-2,4-dimethylbenzaldehyde (15) 
 
1H NMR (300 MHz, CDCl3): δ = 10.22 (d, J = 0.9 Hz, 1H, CHO),  
7.84 (s, 1H, ArH), 7.20-7.07 (m, 2H, ArH), 6.83 (dd, J = 8.0, 1.1 Hz, 
1H, ArH), 5.02 (s, 2H, OCH2Ar) 2.65 (s, 3H, ArCH3) , 2.40 (s, 3H, 
ArCH3), 2.22 (d, J = 0.8 Hz, 3H, ArCH3). 
13C NMR (75 MHz, CDCl3): δ = 192.29, 155.38, 143.27, 140.71, 
134.17, 133.27, 132.31, 132.26, 130.71, 129.05, 126.49, 125.59, 

112.35, 68.23, 19.31, 19.23, 16.38. 
 
5-Methyl-1H-pyrazol-5(4H)-one (17) 

 
1H NMR (300 MHz, CDCl3): δ = 10.40 (bs, 2H, NH + OH 
(tautomeric enol form)), 5.21 (s, 1H, CH=COH (tautomeric 
enol form)), 2.08 (s, 3H, ArCH3). 

13C NMR (75 MHz, CDCl3): δ = 161.22, 139.54, 89.03 (tautomeric enol form), 49.37 (tautomeric 
keto form), 11.28.  
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6-amino-4-(5-((4-chloro-3-methylphenoxy)methyl)-2,4-dimethylphenyl)-3-methyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4) 
 

1H NMR (300 MHz, DMSO-d6): δ = 12.06 (s, 1H, ArNH), 
7.21-7.18 (m, 1H, ArH), 7.14 (d, J = 8.8 Hz, 1H, ArH), 
7.06 (s, 1H, ArH),  7.03-6.96 (m, 2H, ArH), 6.82 (s, 2H, 
ArNH2), 4.99 (s, 2H, ArCH2OAr), 4.80 (s, 1H, CHAr), 
2.28 (s, 3H, ArCH3), 2.24 (s, 3H ArCH3), 2.06 (s, 3H, 
ArCH3), 1.63 (s, 3H ArCH3); 

13C NMR (75 MHz, DMSO-d6): δ = 160.76, 155.15, 155.09, 139.44, 135.27, 134.38, 134.26, 
132.85, 132.19, 129.91, 128.69, 128.40, 126.30, 123.80, 120.88, 113.32, 97.64, 67.80, 56.99, 49.28, 
18.53, 17.94, 15.78, 9.57. 
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Preparation and spectroscopic data of pyranopyrazole library compounds 10a-10ah 
 
6-Amino-3-benzyl-4-(2,5-dimethylphenyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10a) 

 
UPLC: Rt = 1.82, 1.88 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C22H21N4O [M + H]-: m/z = 357.2, found 
m/z = 357.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.33 (s, 1H, ArNH), 7.13 (s, 3H, 3 
×	 ArH), 7.04 – 6.79 (m, 4H, 4 ×	 ArH), 6.80 – 6.63 (m, 3H, ArH + 
ArNH2), 4.70 (s, 1H, CHAr), 3.56 (d, J = 15.6 Hz, 1H, ArCHH), 3.27 
(d, J = 15.7 Hz, 1H, ArCHH), 2.15 (s, 3H, ArCH3), 2.11 (s, 3H, ArCH3). 

13C NMR (75 MHz, DMSO-d6): δ = 160.53, 155.23, 138.08, 137.34, 135.14, 132.02, 130.52, 
129.50, 129.43, 128.31, 127.98, 127.43, 126.28, 120.69, 97.59, 56.90, 49.38, 30.36, 20.68, 18.42; 
IR (neat): 1486, 1597, 1632, 2194, 3088, 3243, 3473. 
 

 
 

O
N
N
H NH2

CN



 S10 

 
 

 

������������������������������������������	��	��
��
����������������������������������������
�������

���

�

��

��

��


�

���

���

���

���

�
�

���

���

���

���

����
��������������������� 
!� �" #"�$%&!�#'�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
�

�

�
��
	

�
��
�

���



 S11 

 
 
  



 S12 

6-amino-3-benzyl-4-(o-tolyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10b) 
 
UPLC: Rt = 1.72, 1.78 (2,4-dihydro tautomer). 
UPLC-MS (ESI) calculated for C22H21N4O [M + H]-: m/z = 343.2, found 
m/z = 343.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.34 (s, 1H, ArNH), 7.93-6.15 (m, 
11H, 9 ×	 ArH + ArNH2), 4.74 (s, 1H, CHAr), 3.58 (d, J = 16.1 Hz, 1H, 
ArCHH), 3.24 (d, J = 16.2 Hz, 1H, ArCHH), 2.12 (s, 3H, ArCH3); 
13C NMR (75 MHz, DMSO-d6): δ = 160.59, 155.23, 141.95, 138.07, 

137.34, 135.12, 130.62, 129.07, 128.38, 127.99, 126.73, 126.37, 126.31, 120.66, 97.54, 56.76, 
56.09, 30.35, 18.77. 
 
 

 
 

 
 
 

XIV 
 

Analytical Data for 6.21  1H-NMR 
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6-amino-3-benzyl-4-(2,4-dimethylphenyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10c) 

 
UPLC: Rt = 1.84, 1.89 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C22H21N4O [M + H]-: m/z = 357.2, found 
m/z = 357.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.33 (s, 1H, ArNH), 7.23-7.10 
(m, 3H, ArH), 7.01-6.81 (m, 4H, ArH), 6.78-6.65 (m, 3H, ArH + 
ArNH2), 4.70 (s, 1H, CHAr), 3.56 (d, J = 15.6 Hz, 1H, ArCHH), 3.27 
(d, J = 15.7 Hz, 1H, ArCHH), 2.15 (s, 3H, ArCH3), 2.11 (s, 3H, 
ArCH3); 

13C NMR (75 MHz, DMSO-d6): δ = 160.49, 155.20, 138.94, 138.05, 137.37, 135.64, 134.87, 
131.26, 129.05, 128.33, 127.99, 126.95, 126.24, 120.67, 97.63, 56.94, 50.43, 30.33, 20.58, 18.69. 
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6-amino-3-benzyl-4-(4-methoxy-2,3-dimethylphenyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (10d) 

 
UPLC: Rt = 1.81, 1.87 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C23H23N4O2 [M + H]-: m/z =387.2, found 
m/z = 387.2; 
1H NMR (300 MHz, DMSO-d6): δ 12.30 (s, 1H, ArNH), 7.18-7.08 (m, 
3H, ArH), 6.86-6.69 (m, 6H, 4 × ArH + ArNH2), 4.74 (s, 1H, CHAr), 
3.73 (s, 3H, ArOCH3), 3.55 (d, J = 15.7 Hz, 1H, ArCHH), 3.26 (d, J = 
15.7 Hz, 1H, ArCHH), 2.03 (s, 6H, 2 × ArCH3); 
 13C NMR (101 MHz, DMSO-d6): δ = 160.3, 155.7, 155.1, 138.0, 137.4, 

137.3, 135.0, 128.1, 127.9, 126.1, 120.7, 108.2, 98.3, 58.0, 55.3, 30.3, 14.7, 11.9. 
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6-amino-4-(4-chlorophenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10e) 
 
UPLC: Rt = 1.84, 1.89 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C19H14ClN4O2 [M + H]-: m/z = 349.1 (35Cl), 
351.1 (37Cl), found m/z = 349.1 (100 %), 351.1 (30 %); 
1H NMR (400 MHz, DMSO-d6): δ = 12.93 (s, 1H, ArNH), 7.50-7.43 (m, 2H, 
ArH), 7.37-7.23 (m, 5H, 5 × ArH), 7.17-7.09 (m, 2H, 2 × ArH), 6.98 (s, 2H, 
ArNH2), 5.06 (s, 1H, CHAr);  
13C NMR (100 MHz, DMSO-d6): δ = 160.56, 156.35, 144.04, 138.47, 131.54, 
129.68, 129.07, 128.93, 128.87, 128.74, 126.69, 120.92, 97.40, 58.24, 36.48. 
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6-amino-4-(2,4-dichlorophenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10f) 

 
UPLC-UV: Rt = 1.80, 1.86 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C19H12Cl2N4O [M + H]-: m/z = 383.1 (2 x 
35Cl), 385.0 (1 x 37Cl, 1 x 35Cl,), found m/z = 383.1 (100 %), 385.1 (65 %); 
1H NMR (400 MHz, DMSO-d6): δ = 12.92 (s, 1H, ArNH), 7.50-7.00 (m, 
10H, 8 × ArH + 2 × ArNH2), 5.45 (s, 1H, CHAr);  
13C NMR (100 MHz, DMSO-d6): δ = 160.58, 156.10, 140.22, 138.05, 132.97, 
132.08, 131.98, 128.58 (two overlapping signals), 128.38, 127.80, 126.13 
(two overlapping signals), 120.02, 96.14, 55.96, 49.26. 
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Analytical Data for 6.45  1H-NMR 
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6-amino-4-(2,5-dimethylphenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10g) 

 
UPLC-UV: Rt = 1.73, 1.79 (2,4-dihydro tautomer). UPLC-MS (ESI) 
calculated for C21H19N4O [M + H]-: m/z = 343.2, found m/z = 343.2. 
1H NMR (300 MHz, DMSO-d6): δ = 12.83 (s, 1H, ArNH), 7.34 – 7.21 (m, 
5H, ArH), 7.00 – 6.88 (m, 3H, 2 × ArH + 1 × ArNHH), 6.82 (dd, J = 7.8, 1.8 
Hz, 1H, ArH), 6.71 (s, 1H, ArNHH), 5.14 (s, 1H, CHAr), 2.41 – 2.22 (s, 3H, 
ArCH3), 2.17 – 1.96 (s, 3H, ArCH3). 
13C NMR (75 MHz, DMSO-d6): δ = 160.12, 156.32, 142.61, 137.81, 135.11, 

131.54, 130.39, 128.97, 128.82, 128.52, 128.37, 127.34, 126.16, 120.70, 97.78, 57.71, 33.11, 20.69, 
18.56. 
 
 

 
 

 

 
 
 

O
N
N
H NH2

CN



 S23 

 

 
  



 S24 

6-amino-3,4-diphenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10h) 
 
UPLC-UV: Rt = 1.56; 
UPLC-MS (ESI) calculated for C19H15N4O [M + H]-: m/z = 315.1, found m/z 
= 315.1; 
1H NMR (300 MHz, DMSO-d6): δ = 12.84 (s, 1H, ArNH), 7.44 (d, J = 7.1 
Hz, 2H, ArH), 7.33 – 7.24 (m, 3H, ArH), 7.22 – 7.17 (m, 2H, ArH), 7.13 – 
7.07 (m, 3H, ArH), 6.93 (s, 2H + ArNH2), 4.97 (s, 1H, CHAr); 
13C NMR (75 MHz, DMSO-d6): δ = 160.05, 156.03, 144.69, 137.87, 128.63, 

128.57, 128.34, 128.31, 127.31, 126.63, 126.20, 120.63, 97.42, 58.26, 36.74. 
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6-amino-4-(2,4-dimethylphenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10i) 

 
UPLC-UV: Rt = 1.74, 1.80 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C21H19N4O [M + H]-: m/z = 343.2, found m/z 
= 343.2; 
1H NMR (400 MHz, DMSO-d6): δ = 12.83 (s, 1H, ArNH), 7.64 – 7.09 (m, 
5H, ArH), 6.89 – 6.81 (m, 4H, 2 × ArH + 2 × ArNH2), 6.77 (d, J = 7.9, 1H, 
ArH), 5.15 (s, 1H, CHAr), 2.30 (s, 3H, ArCH3), 2.15 (s, 3H, ArCH3); 
13C NMR (100 MHz, DMSO-d6): δ = 159.98, 156.26, 137.70, 135.27, 134.30, 
130.99, 128.79, 128.51 (two overlapping signals), 128.27, 127.01, 126.07 

(two overlapping signals), 120.63, 97.78, 57.81, 20.46 (two overlapping signals), 18.81. 
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6-amino-4-(4-methoxy-2,3-dimethylphenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (10j) 

 
UPLC-UV: Rt = 1.73, 1.79 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C22H21N4O2 [M + H]-: m/z = 373.2, found m/z 
= 373.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.84 (s, 1H, ArNH), 7.94 – 7.01 (m, 
5H, ArH), 6.78 – 6.72  (m, 4H, 2  × ArH + ArNH2), 5.23 (s, 1H, CHAr), 3.65 
(s, 3H, ArOCH3), 2.26 (s, 3H, ArCH3), 2.05 (s, 3H, ArCH3); 
13C NMR (75 MHz, DMSO-d6): δ = 159.87, 156.29, 155.25, 137.56, 134.50, 
128.84, 128.51, 128.26, 126.74, 126.10, 123.54, 120.73, 109.81, 108.46, 

98.46, 58.54, 55.17, 15.06, 12.06 (two overlapping signals). 
 

 
 
 

 
 

���������	
�����������
�������

����

����

�

���

���

���

���

���

���

	��


��

���

����

�
��
����������������������
 �!�"!#"�$%& �#'�

�
(�
�

�
(�
�

�
(�
�

�
(�
�

�
(�
�

�
(�
�

�
(�
�

O
N
N
H NH2

CN

O



 S29 

 
 
  



 S30 

6-amino-4-(4-fluorophenyl)-3-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10k) 
 
UPLC-UV: Rt = 1.58; 
UPLC-MS (ESI) calculated for C19H14FN4O [M + H]-: m/z = 333.1, found 
m/z = 333.1; 
1H NMR (400 MHz, DMSO-d6): δ = 12.90 (s, 1H, ArNH), 7.48 – 7.39 (m, 
2H, 2 × ArH), 7.34 – 7.22  (m, 3H, 3 × ArH), 7.17 – 7.09 (m, 2H, 2 × ArH), 
7.06 – 6.97 (m, 2H, 2 × ArH), 6.94 (s, 2H, ArNH2), 5.04 (s, 1H, CHAr); 
13C NMR (100 MHz, DMSO-d6): δ = 160.77 (d, J = 241 Hz), 160.02, 155.88, 
140.80 (d, J = 3 Hz), 137.98, 129.20 (d, J = 3 Hz), 128.55, 128.52, 128.35, 

126.25, 120.52, 115.02 (d, J = 21 Hz), 97.27, 58.09, 35.91. 
 

 
 

 
 
 

O
N
N
H NH2

CN

F



 S31 

 
 
 
  



 S32 

6-amino-3-phenyl-4-(o-tolyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10l) 
 
UPLC-UV: Rt = 1.64, 1.69 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C20H17N4O [M + H]-: m/z = 329.1, found m/z 
= 329.1; 
1H NMR (400 MHz, DMSO-d6): δ = 12.84 (s, 1H, ArNH), 7.33 – 7.20 (m, 
6H, 5 × ArH), 7.06 – 6.88 (m, 3H, 3 × ArH), 6.91 (d, J = 2.2 Hz, 1H, ArH), 
6.88 (s, 2H, ArNH2), 5.19 (s, 1H, CHAr), 2.33 (s, 3H, ArCH3); 
13C NMR (100 MHz, DMSO-d6): δ = 160.09, 156.23, 142.67, 137.84, 

134.59, 130.36, 128.75, 128.59, 128.46, 128.30, 126.46, 126.31, 126.14, 120.59, 97.70, 57.55, 
33.20, 18.88. 
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6-amino-4-(2,4-dimethylphenyl)-3-propyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10m) 

 
UPLC: Rt = 1.71, 1.77 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C18H21N4O [M + H]-: m/z = 309.2, found m/z = 
309.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.07 (s, 1H, ArNH), 6.96 – 6.85 (m, 3H, 
ArH), 6.80 (s, 2H, ArNH2), 4.83 (s, 1H, CHAr), 2.20 (s, 6H, 2 × ArCH3), 2.17 
– 1.88 (m, 2H, CH2), 1.29 – 0.91 (m, 2H, CH2), 0.57  (t, J = 7.3 Hz, 3H, CH3); 
13C NMR (75 MHz, DMSO-d6): δ = 160.59, 155.00, 139.54, 139.20, 135.51, 
134.73, 131.21, 129.03, 126.86, 120.78, 97.20, 56.94, 26.28, 20.98, 20.57, 

18.78, 13.36 (two overlapping aliphatic signals). 
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6-amino-4-(4-chlorophenyl)-3-propyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10n) 
 
UPLC: Rt = 1.66, 1.71 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C16H16 ClN4O [M + H]-: m/z = 315.1 (35Cl), 
317.1 (37Cl) found m/z = 315.1 (100 %), 317.1 (30 %); 
1H NMR (400 MHz, DMSO-d6): δ = 12.15 (s, 1H, ArNH), 7.37 (d, J = 8.4 Hz, 
2H, 2 × ArH), 7.19 (d, J = 8.4 Hz, 2H, 2 × ArH), 6.91 (s, 2H, ArNH2), 4.63 (s, 
1H, CHAr), 2.17 (ddd, J = 15.0, 8.5, 6.7 Hz, 1H, ArCHHCH2), 2.05 (ddd, J = 
14.7, 8.5, 6.4 Hz, 1H, ArCHHCH2), 1.33-1.06 (m, 2H, CH2CH2CH3), 0.63 (t, J 
= 7.3 Hz, 3H CH2CH3); 

13C NMR (100 MHz, DMSO-d6): δ = 160.75, 154.59, 143.91, 139.82, 131.23, 129.41, 128.40, 
120.63, 96.90, 56.97, 35.72, 26.19, 20.95, 13.31. 
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6-amino-4-phenyl-3-propyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10o) 
 
UPLC: Rt = 1.50, 1.56 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C16H17 N4O [M + H]-: m/z = 281.1, found m/z = 
281.1; 
1H NMR (400 MHz, DMSO-d6): δ = 12.10 (s, 1H, ArNH), 7.36-7.27 (m, 2H, 2 
× ArH), 7.25 – 7.19 (m, 1H, ArH), 7.18 – 7.13 (m, 2H, 2 × ArH), 6.85 (s, 2H, 
ArNH2), 4.58 (s, 1H, CHAr), 2.16 (ddd, J = 14.9, 8.6, 6.6 Hz, 1H, 
ArCHHCH2), 2.04 (ddd, J = 14.7, 8.6, 6.4 Hz, 1H, ArCHHCH2), 1.30-1.03 (m, 

2H, CH2CH2CH3), 0.61 (t, J = 7.3 Hz, 3H CH2CH3);  
13C NMR (100 MHz, DMSO-d6): δ = 160.71, 154.63, 144.87, 139.76, 128.39, 127.52, 126.75, 
120.77, 97.33, 57.39, 36.44, 26.21, 20.93, 13.31. 
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6-amino-4-(2,5-dimethylphenyl)-3-propyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10p) 
 

 
UPLC: Rt = 1.69, 1.75 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C18H21N4O [M + H]-: m/z = 309.2, found m/z = 
309.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.09 (s, 1H, ArNH), 7.35-6.45 (m, 5H, 3 
× ArH + ArNH2), 4.79 (s, 1H, CHAr), 2.20-1.75 (m, 2H, ArCH2), 2.18 (s, 6H, 2 
× ArCH3), 1.39-0.83 (m, 2H, CH2CH2CH3), 0.53 (t, J = 7.7 Hz, 3H, CH2CH3); 

13C NMR (75 MHz, DMSO-d6): δ = 160.65, 155.00, 142.08, 139.57, 135.00, 131.89, 130.50, 
129.45, 127.42, 127.35, 120.80, 97.21, 56.84, 26.28, 20.94, 20.66, 18.46, 13.31(two overlapping). 
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6-amino-4-(5-((3,4-dichlorophenoxy)methyl)-2,4-dimethylphenyl)-3-methyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10q) 

 
UPLC: Rt = 2.09, 2.15 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C23H20Cl2N4O2 [M + H]-: m/z = 
455.1 (35Cl), 457.1 (1 x 35Cl, 1 x 37Cl), found m/z = 455.1 (100 %), 
457.1 (64 %); 
1H NMR (300 MHz, DMSO-d6): δ = 12.06 (s, 1H, ArNH), 7.51 (m, 
1H, ArH), 7.29 (m, 1H, ArH), 7.00 (m, 3H, ArH), 6.83 (m, 2H, 
ArNH2), 5.02 (s, 2H, ArCH2OAr), 4.80 (s, 1H, CHAr), 2.23 (s, 6H, 2 
× ArCH3), 1.64 (s, 3H ArCH3);  

13C NMR (75 MHz, DMSO-d6): δ = 160.74, 157.84, 155.06, 135.31, 
135.24, 132.54, 132.03, 131.99, 131.55, 130.86, 129.87, 129.83, 122.51, 120.79, 116.77, 115.95, 
97.43, 68.93, 56.74, 40.35, 18.56, 18.04 (two overlapping), 9.59. 
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6-amino-4-(2,4-dimethyl-5-(phenoxymethyl)phenyl)-3-methyl-1,4-dihydropyrano[2,3-
c]pyrazole-5-carbonitrile (10r) 

 
UPLC: Rt = 1.82, 1.88 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C23H23N4O2 [M + H]-: m/z = 387.18, 
found m/z = 387.2; 
1H NMR (300 MHz, DMSO-d6): δ = 12.06 (s, 1H, ArNH), 7.38-7.19 (m, 
3H, ArH), 7.14 – 6.87 (m, 4H, ArH), 6.83 (s, 2H, ArNH2), 4.97 (s, 2H, 
ArCH2OAr), 4.81 (s, 1H, CHAr), 2.25 (s, 6H 2 × ArCH3), 1.64 (s, 3H 
ArCH3); 
13C NMR (75 MHz, DMSO-d6): δ = 160.74, 158.38, 155.07, 139.21, 

135.34, 135.03, 134.83, 132.75, 132.44, 129.72, 129.41, 120.81, 120.67, 114.86, 97.38, 68.04, 
56.80, 18.55, 18.04 (two overlapping), 9.62. 
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6-amino-4-(5-(((5-chloroquinolin-8-yl)oxy)methyl)-2,4-dimethylphenyl)-3-methyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10s) 

 
UPLC: Rt = 1.72, 1.78 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C26H23ClN5O2 [M + H]-: m/z = 472.2 
(35Cl), 474.2 (37Cl), found m/z = 472.2 (100 %), 474.2 (33 %); 
1H NMR (300 MHz, DMSO-d6): δ = 12.04 (s, 1H, ArNH), 9.05-8.82 
(m, 1H, ArH), 8.57-8.38 (m, 1H, ArH), 7.80 – 7.53 (m, 2H, ArH), 
7.28 (m, 1H, ArH), 7.14 (s, 1H, ArH), 7.01 (s, 1H, ArH), 6.83 (s, 
2H, ArNH2), 5.19 (s, 2H, ArCH2OAr), 4.86 (s, 1H, CHAr), 2.31 (s, 
3H ArCH3), 2.29 (s, 3H ArCH3), 1.70 (s, 3H ArCH3); 
13C NMR (75 MHz, DMSO-d6): δ = 160.75, 155.06, 153.64, 149.86, 
140.49, 135.50, 135.03, 132.50, 132.47, 132.17, 130.13, 130.07, 

126.69, 126.16, 123.00, 120.83, 120.77, 110.34, 97.50, 69.23, 56.80, 40.08, 18.60, 18.13, 9.66. 
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6-amino-4-(5-(((4-chloronaphthalen-1-yl)oxy)methyl)-2,4-dimethylphenyl)-3-methyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10t) 

 
UPLC: Rt = 2.21, 2.28 (2,4-dihydro tautomer); 
UPLC-MS (ESI) calculated for C27H24ClN4O2 [M + H]-: m/z = 471.2 
(35Cl), 473.2 (37Cl), found m/z = 471.2 (100 %), 473.2 (33 %); 
1H NMR (300 MHz, DMSO-d6): δ = 12.10 (s, 1H, ArNH), 8.25-8.01 
(m, 2H, ArH), 7.74 – 7.56 (m, 2H, ArH), 7.58 (d, J = 8.3 Hz, 2H, 
ArH), 7.25 (s, 1H, ArH), 7.07 (d, J = 8.4 Hz, 1H, ArH), 7.02 (s, 1H, 
ArH), 6.88 (s, 2H, ArNH2), 5.19 (s, 2H, ArCH2OAr), 4.86 (s, 1H, 
CHAr), 2.31 (s, 3H ArCH3), 2.29 (s, 3H ArCH3), 1.70 (s, 3H 
ArCH3); 
13C NMR (75 MHz, DMSO-d6): δ = 160.81, 155.21, 153.04, 135.31, 

134.61, 134.57, 134.38, 132.65, 132.37, 130.44, 127.98, 126.62, 126.25, 126.13, 123.67, 122.08, 
121.76, 120.91, 109.35, 106.29, 97.69, 68.25, 56.97, 18.55, 18.02 (two overlapping), 9.66. 
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6-amino-4-(4-chlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10u) 
 
UPLC: Rt = 1.42 (2,4-dihydro tautomer seen as a shoulder); 
UPLC-MS (ESI) calculated for C14H12ClN4O [M + H]-: m/z = 287.1 (35Cl), 
289.1 (37Cl), found m/z = 287.1 (100 %), 289.1 (33 %); 
1H NMR (400 MHz, DMSO-d6): δ = 12.13 (s, 1H, ArNH), 7.38 (d, J = 8.4 Hz, 
2H, 2 × ArH), 7.19 (d, J = 8.5 Hz, 2H, 2 × ArH), 6.92 (s, 2H, ArNH2), 4.63 (s, 
1H, CHAr), 1.79 (s, 3H, ArCH3); 
13C NMR (100 MHz, DMSO-d6): δ = 160.90, 154.69, 143.49, 135.65, 131.21, 
129.36, 128.45, 120.64, 97.19, 56.74, 35.55, 9.74. 
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6-amino-3-methyl-4-(o-tolyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10v) 
 
UPLC: Rt = 1.34 (2,4-dihydro tautomer seen as a shoulder); 
UPLC-MS (ESI) calculated for C15H15N4O [M + H]-: m/z = 267.1, found m/z = 
267.1; 
1H NMR (400 MHz, DMSO-d6): δ = 12.07 (s, 1H, ArNH), 7.18-7.06 (m, 3H, 3 
× ArH), (dd, J = 7.7, 2.1 Hz, 1H, ArH), 6.82 (s, 2H, ArNH2), 4.84 (s, 1H, 
CHAr), 2.28 (s, 3H, ArCH3), 1.68 (s, 3H, ArCH3); 
13C NMR (100 MHz, DMSO-d6): δ = 160.74, 155.06, 141.86, 135.30, 134.95, 

130.46, 128.88, 126.56, 126.30, 120.69, 97.53, 56.73, 33.07, 18.90, 9.52. 
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6-amino-4-(2,4-dichlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10x) 

 
UPLC-UV: Rt = 1.54 (2,4-dihydro tautomer seen as a shoulder); 
UPLC-MS (ESI) calculated for C14H11Cl2N4O2 [M + H]-: m/z = 321.0 (2 x 35Cl), 
323.0 (1 x 37Cl, 1 x 35Cl,), found m/z = 321.0 (100 %), 323.0 (64 %); 
1H NMR (400 MHz, DMSO-d6): δ = 12.17 (s, 1H, ArNH), 7.58 (s, 1H, ArH), 
7.42 (d, J = 7.6 Hz, 1H, ArH), 7.42 (d, J = 7.7 Hz, 1H, ArH), 7.02 (s, 2H, 
ArNH2), 5.06 (s, 1H, CHAr), 1.78 (s, 3H, ArCH3); 
13C NMR (100 MHz, DMSO-d6): δ = 161.36, 154.93, 140.13, 135.49, 132.87, 
132.16 (two overlapping), 128.88, 128.08, 120.33, 96.38, 55.24, 33.11, 9.60; 

IR (neat): 1410, 1585, 2183, 3101, 3246. 
 

 
 
 

 
 

XXX 
 

Analytical Data for 6.43 
1H-NMR 

 

 

13C-NHR 

 

O
N
N
H NH2

CN

Cl

Cl



 S55 

 
 
  

XXX 
 

Analytical Data for 6.43 
1H-NMR 

 

 

13C-NHR 

 



 S56 

6-amino-4-(4-methoxy-2,3-dimethylphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (10y) 
 

 
 
UPLC: Rt = 1.47 (2,4-dihydro tautomer seen as a shoulder). 
UPLC-MS (ESI) calculated for C17H19N4O2 [M + H]-: m/z = 311.2, found m/z = 
311.1 
1H NMR (300 MHz, DMSO-d6): δ = 12.04 (s, 1H, ArNH), 6.80-6.75 (m, 4H, 2 
× ArH + 2 × ArNH2), 4.85 (s, 1H, CHAr), 3.22 (s, 3H, ArOCH3), 2.10 (s, 3H, 
ArCH3), 2.09 (s, 3H, ArCH3), 1.69 (s, 3H, ArCH3); 
 

 
 
 

 
 

 

 

 

XXVI 
 

Analytical Data for 6.34 
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6-amino-3-methyl-4-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10z) 
 
UPLC-UV: Rt = 1.25 (2,4-dihydro tautomer seen as a shoulder). 
UPLC-MS (ESI) calculated for C14H13N4O [M + H]-: m/z = 253.1, found m/z = 
253.1;  
1H-NMR (400 MHz, DMSO-d6): δ = 12.09 (s, 1H, ArNH), 7.31 (dd, J = 8.0, 
6.8 Hz, 2H, ArH), 7.23 (d, J = 7.4 Hz, 1H, ArH), 7.20 – 7.13 (m, 2H, ArH), 
6.86 (s, 2H, ArNH2), 4.59 (s, 1H, CHAr), 1.78 (s, 3H ArCH3);  
13C-NMR (100 MHz, DMSO-d6): δ = 160.86, 154.76, 144.45, 135.55, 128.43, 

127.46, 126.72, 120.79, 97.64, 57.17, 36.23, 9.74. 
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6-amino-4-(2,4-dimethylphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10aa) 

 
UPLC-UV: Rt = 1.48 (2,4-dihydro tautomer seen as a shoulder); 
UPLC-MS (ESI) calculated for C16H17N4O [M + H]-: m/z = 281.1, found m/z = 
281.1;  
1H-NMR (400 MHz, DMSO-d6): δ = 12.05 (s, 1H, ArNH), 6.93 (d, J = 2.3 Hz, 
2H, ArH), 6.86 (d, J = 8.3 Hz, 1H, ArH), 6.79 (s, 2H, ArNH2), 4.79 (s, 1H, 
CHAr), 2.24 (s, 3H ArCH3), 2.23 (s, 3H ArCH3), 1.69 (s, 3H ArCH3);  
13C NMR (100 MHz, DMSO-d6): δ = 160.65, 155.05, 135.40, 135.27 (two 
overlapping signals), 134.72, 131.11, 128.85, 126.93 (two overlapping signals), 

120.71, 97.62, 56.94, 20.53 (two overlapping signals), 18.83, 9.56. 
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6-amino-4-(2,5-dimethylphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile 
(10ab) 

 
UPLC-UV: Rt = 1.46;  
UPLC-MS (ESI) calculated for C16H17N4O [M + H]-: m/z = 281, found m/z = 
281.1;  
1H NMR (400 MHz, DMSO-d6): δ = 12.05 (s, 1H, ArNH), 7.01 (d, J = 7.7 Hz, 
1H, ArH), 6.92 (dd, J = 7.8, 1.8 Hz, 1H, ArH), 6.81 (s, 2H, ArNH2), 6.78 (s, 
1H, ArH), 4.79 (s, 1H, CHAr), 2.24 (s, 3H ArCH3), 2.19 (s, 3H ArCH3), 1.69 
(s, 3H ArCH3);  

13C NMR (100 MHz, DMSO-d6): δ = 160.71, 155.05, 135.30, 135.01, 131.86, 130.40, 129.19, 
127.31 (two overlapping signals), 120.72, 97.59, 56.87, 20.67 (two overlapping signals), 18.52, 
9.56. 
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6-amino-4-(4-fluorophenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10ac) 
 
UPLC-UV: Rt = 1.25; 
UPLC-MS (ESI) calculated for C14H12FN4O [M + H]-: m/z = 271.1, found m/z = 
271.1  
1H-NMR (400 MHz, DMSO-d6): δ = 12.11 (s, 1H, ArNH), 7.29 – 7.03 (m, 4H, 
4 ×	 ArH), 6.89 (s, 2H, ArNH2), 4.63 (s, 1H, CHAr), 1.78 (s, 3H ArCH3);  
13C NMR (100 MHz, DMSO-d6): δ = 160.94 (d, J = 241 Hz), 160.81, 154.69, 
140.66 (d, J = 2.9 Hz), 135.61, 129.33 (d, J = 8.2 Hz), 120.70, 115.16 (d, J = 
21.4 Hz), 97.49, 57.07, 35.43, 9.73; IR (neat):1395, 1491, 1591, 2198, 3090, 

3226. 
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6-amino-3-methyl-1,4-diphenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (10ad) 
 
UPLC-UV: Rt = 1.91; 
UPLC-MS (ESI) calculated for C20H17N4O [M + H]-: m/z = 329.1, found m/z 
= 329.1;  
1H NMR (400 MHz, DMSO-d6): δ = 7.82-7.75 (m, 2H, ArNH), 7.49 (dd, J = 
8.5, 7.4 Hz, 2H, ArH), 7.39-7.29 (m, 4H, ArH), 7.29-7.23 (m, 4H, ArH), 
7.20 (s, 2H, ArNH2), 4.68 (s, 1H, CHAr), 1.78 (s, 3H ArCH3);  
13C NMR (100 MHz, DMSO-d6): δ = 159.41, 145.25, 143.87, 143.60, 
137.52, 129.33, 128.52, 127.77, 127.04, 126.16, 120.00, 119.96, 98.63, 
58.16, 36.73, 12.57. 
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6-amino-1-(4-chlorophenyl)-4-(2,5-dimethylphenyl)-3-methyl-1,4-dihydropyrano[2,3-
c]pyrazole-5-carbonitrile (10ae) 

 
UPLC-UV: Rt = 2.32;  
UPLC-MS (ESI) calculated for C22H20ClN4O [M + H]-: m/z = 391.1 (35Cl), 
393.1 (37Cl), found m/z = 391.2 (100 %), 393,2 (32 %);  
1H NMR (300 MHz, DMSO-d6): δ = 7.84 (d, J = 8.9 Hz, 2H, ArNH), 7.53 
(d, J = 8.9 Hz, 2H, ArH), 7.19 (s, 2H, ArNH2), 7.06 (d, J = 7.7 Hz, 1H, 
ArH), 6.95 (dd, J = 7.7, 1.8 Hz, 1H, ArH), 6.87 (s, 1H, ArH), 4.90 (s, 1H, 
CHAr), 2.32 (s, 3H ArCH3), 2.20 (s, 3H ArCH3), 1.70 (s, 3H ArCH3).  
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6-amino-1-(4-chlorophenyl)-3-methyl-4-(o-tolyl)-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (10af) 

 
UPLC-UV: Rt = 2.21;  
UPLC-MS (ESI) calculated for C21H18ClN4O [M + H]-: m/z = 377.1 (35Cl), 
379.1 (37Cl), found m/z = 377.1 (100 %), 379,1 (32 %);  
1H NMR (300 MHz, DMSO-d6): δ = 7.83 (d, J = 7.6 Hz, 2H, 2 ×	 ArH), 7.53 
(d, J = 7.7 Hz, 2H, 2 ×	 ArH),  7.22-7.09 (m, 6H, 4  ×	 ArH + ArNH2), 4.94 
(s, 1H, CHAr), 2.37 (s, 3H ArCH3), 1.69 (s, 3H ArCH3); 
IR (neat): 1384, 1511, 1662, 2224, 3192, 3332, 3453. 
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6-amino-4-(2,4-dichlorophenyl)-3-methyl-1-phenyl-2,4-dihydropyrano[2,3-c]pyrazole-5- 
carbonitrile (10ag) 

 
UPLC-UV: Rt = 2.38  
UPLC-MS (ESI) calculated for C20H17Cl2N4O [M + H]-: m/z = 399.1 (2 ×	 
35Cl), 401.1 (1 ×	 37Cl, 1 ×	 37Cl), found m/z = 399.1 (100 %), 401,1 (64 %);  
1H NMR (300 MHz, DMSO-d6): δ = 1.65 (s, 3H), 1.98 (s, 3H), 2.09 (s, 3H), 
3.76 (s, 3H), 4.95 (s, 1H), 6.75-6.90 (m, 2H), 7.12 (s, 2H), 7.50 (d, 2H), 7.80 
(d, 2H). 
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S2:  Model set of compounds for development of binding mode model 
 
 
S3: Test set of compounds for validation of binding mode model 
  
 
 
 


