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1. General Remarks. 

All reactions requiring anhydrous conditions were carried out using oven-dried glassware. All the 

commercially available reagents and solvents were used without further purification. 1,2-Diaza-1,3-

butadienes 1a,b were synthesized as a mixture of E/Z isomers as previously reported
[1],[2]

. 

Chromatographic purification of compounds was carried out on silica gel (60–200 µm). TLC 

analysis was performed on pre-loaded (0.25 mm) glass supported silica gel plates (Kieselgel 60); 

compounds were visualized by exposure to UV light and by dipping the plates in 1% 

Ce(SO4)·4H2O, 2.5% (NH4)6Mo7O24·4H2O in 10% sulphuric acid followed by heating on a hot 

plate. All 
1
H NMR and 

13
C NMR spectra were recorded at 400 and 100.56 MHz, respectively. 

Proton and carbon spectra were referenced internally to solvent signals, using values of δ = 2.49 

ppm for proton (middle peak) and δ = 39.50 ppm for carbon (middle peak) in DMSO-d6 and δ = 

7.26 ppm for proton and δ = 77.00 ppm for carbon (middle peak) in CDCl3. The following 

abbreviations are used to describe peak patterns where appropriate: s = singlet, d = doublet, t = 

triplet q = quartet, m = multiplet and br = broad signal. All coupling constants (J) are given in Hz. 

FT-IR spectra were obtained as Nujol mulls. Mass spectra were recorded in the EI mode (70eV). 

Melting points were determined in open capillary tubes and are uncorrected. 

 

 

2. Experimental procedures and spectral data. 

 

General Procedure for the Synthesis of 3a–f and 4a–d, f, g, k, l: To a solution of 2a–n (1 mmol) 

and DIPEA (1.1 mmol) in CHCl3 (5 mL) 4-chloro-1,2-diaza-1,3-butadiene 1a,b was added and the 

reaction mixture was allowed to stand at room temperature for the appropriate time (checked by 

TLC, 1-24 h). Pure derivatives 3a–f were obtained by spontaneous crystallization from the reaction 

medium or by flash chromatography of the crude on silica gel column, eluting with cyclohexane-

ethyl acetate mixtures. 

 

2-[3-Cyano-1-methyl-4-oxo-4-(2-thienyl)-2-butenylidene]-1-

hydrazinecarboxamide (3a): Yellow powder from CHCl3; mp 147-9 °C.
 

1
H NMR (DMSO-d6): δ = 2.18 (s, 3H, CH3), 6.70 and 6.92 (2 br, 2H, NH2), 

7.30 (t, J = 4.4 Hz, 1H, Het), 7.75 (s, 1H, CH), 8.05 (d, J = 4.0 Hz, 1H, Het), 

8.16 (d, J = 4.8 Hz, 1H, Het), 10.38 (s, 1H, NH.). 
13

C NMR (DMSO-d6): δ = 

14.8 (q), 107.4 (s), 117.1 (s), 128.2 (d), 134.3 (d), 135.6 (d), 138.9 (s), 140.8 (s), 153.9 (d), 156.0 

(s), 178.6 (s). IR: νmax= 3442, 3200, 3103, 2207, 1701, 1587, 1408, 1248, 834 cm
-1

. MS: m/z (%) = 

N CN
HN

CONH2

O

S

3a



S3 

 

262 [M
+
] (1), 219 (67), 190 (27), 176 (17), 163 (14), 149 (11), 135 (12), 125 (17), 111 (100). Anal 

calcd for C11H10N4O2S: C, 50.37; H, 3.84; N, 21.36. Found: C, 50.49; H, 3.97; N, 21.15. 

2-[3,3-Dicyano-1-phenyl-2-propenylidene]-1-hydrazinecarboxamide (3b): 

Light yellow powder from CHCl3; mp 148-50 °C. 
1
H NMR (DMSO-d6): δ = 2.08 

(s, 3H, CH3), 6.48 and 7.10 (2 br, 2H, NH2) 7.86 (s, 1H, CH), 10.60 (s, 1H, NH). 

13
C NMR (DMSO-d6): δ = 14.9 (q), 79.4 (q), 114.3 (s), 114.4 (s), 139.0 (s), 155.9 

(s), 159.8 (d). IR: νmax= 3451, 3214, 3152, 2361, 2227, 1727, 1581, 1526, 1414, 

1201 cm
-1

. MS: m/z (%) = 177 [M
+
] (7), 134 (46), 105 (27), 79 (29), 66 (47), 44 (100). Anal calcd 

for C7H7N5O: C, 47.46; H, 3.98; N, 39.53. Found: C, 47.29; H, 3.85; N, 39.71. 

2-[3-Cyano-1-methyl-3-(phenysulfonyl)-2-propenylidene]-1-

hydrazinecarboxamide (3c): White powder from ethyl 

acetate/cyclohexane; mp 156-9 °C (dec). 
1
H NMR (DMSO-d6): δ = 2.12 (s, 

3H, CH3), 6.70 and 6.99 (2 br, 2H, NH2), 7.76 (t, J = 7.6 Hz, 2H, Ar), 7.84 

(t, J = 7.6 Hz, 1H, Ar), 7.94-7.98 (m, 3H, CH and Ar), 10.53 (s, 1H, NH). 

13
C NMR (DMSO-d6): δ = 14.4 (q), 111.8 (s), 113.9 (s), 128.0 (d), 130.1 

(d), 135.0 (d), 137.7 (s), 138.6 (s), 153.0 (d), 155.9 (s). IR: νmax= 3480, 3365, 3200, 3091, 3055, 

2213, 1700, 1585, 1529, 1428, 1331, 1154, 1085, 703 cm
-1

. MS: m/z (%) = 292 [M
+
] (0.4), 249 

(100), 205 (25), 184 (57). Anal calcd for C12H12N4O3S: C, 49.31; H, 4.14; N, 19.17. Found: C, 

49.53; H, 4.32; N, 19.01. 

2-[3-Cyano-3-(4-nitrophenyl)-1-phenyl-2-propenylidene]-1-

hydrazinecarboxamide (3d): Yellow powder from CHCl3; mp 271-3 

°C. 
1
H NMR (DMSO-d6): δ = 6.82 (br, 2H, NH2), 7.39-7.42 (m, 2H, Ar), 

7.53-7.58 (m, 3H, Ar), 7.81 (s, 1H, CH), 7.94 (d, J = 9.2 Hz, 2H, Ar), 

8.30 (d, J = 9.2 Hz, 2H, Ar), 9.21 (s, 1H, NH). 
13

C NMR (DMSO-d6): δ 

= 109.3 (s), 116.1 (s), 124.3 (d), 127.1 (d), 128.5 (d), 129.5 (d), 130.2 

(d), 130.6 (s), 140.1 (s), 143.1 (s), 144.2 (d), 147.4 (s), 155.2 (s). IR: νmax= 3416, 3340, 3292, 3154, 

2210, 1709, 1602, 1518, 1344, 1168, 1084, 854, 701 cm
-1

. MS: m/z (%) = 335 [M
+
] (4), (292 (100), 

275 (20), 245 (42), 189 (19), 162 (35). Anal calcd for C17H13N5O3: C, 60.89; H, 3.91; N, 20.89. 

Found: C, 60.71; H, 3.79; N, 21.01. 

2-{-3[(4-Methoxyanilino)carbonyl]-1-methyl-4-oxo-2-

pentylidene}-1-hydrazinecarboxamide (3e): White powder from 

hot ethanol/ethyl acetate; mp 167 °C (dec.). 
1
H NMR (DMSO-d6): 

δ = 1.94 (s, 3H, CH3), 2.34 (s, 3H, CH3), 3.73 (s, 3H, OCH3), 6.54 

(br, 2H), 6.89 (d, J = 9.2 Hz, 2H, Ar), 7.15 (s, 1H, CH), 7.52 (d, J 

= 9.2 Hz, 2H, Ar), 9.86 (s, 1H, NH) 10.19 (s, 1H, NH). 
13

C NMR 

N

CN

CN
HN

CONH2

3b

N

S

CN
HN

CONH2

O

O

3c

N CN

Ph

HN

CONH2

NO2

3d

N
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CONH2

O

N
H
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(DMSO-d6): δ = 13.8 (q), 26.3 (q), 55.1 (q), 113.9 (d), 120.7 (d), 131.9 (s), 137.3 (s), 139.3 (d), 

141.1 (s), 155.5 (s), 156.4 (s), 164.8 (s), 195.9 (s). IR: νmax = 3256, 3130, 1726, 1676, 1513, 1239, 

1146, 837 cm
-1

. MS: m/z (%) = 318 [M
+
] (0.4), 257 (100), 122 (83). Anal calcd for C15H18N4O4: C, 

56.60; H, 5.70; N, 17.60. Found: C, 56.46; H, 5.85; N, 17.83. 

2-[1-Methyl-3-(4-nitrophenyl)-4-oxo-2-pentenylidene]-1-

hydrazinecarboxamide (3f) Yellow powder from CHCl3; mp 208-9 °C 

(dec.). 
1
H NMR (DMSO-d6): δ = 1.43 (s, 3H, CH3), 2.39 (s, 3H, CH3), 

6.34 (br, 2H, NH2), 7.41 (m, 3H, CH and Ar), 8.22 (d, J = 7.2 Hz, 2H, 

Ar), 9.70 (s, 1H, NH). 
13

C NMR (DMSO-d6): δ = 9.3 (q), 20.7 (q), 116.7 

(d), 125.0 (d), 132.6 (s), 135.2 (d), 135.7 (s), 138.1 (s), 140.6 (s), 150.1 

(s), 191.6 (s). IR: νmax= 3460, 3326, 3255, 3185, 1692, 1654, 1512, 1345, 1236, 1161, 849, 703 cm
-

1
. MS: m/z (%) = 290 [M

+
] (0.4), 272 (4), 229 (100). Anal calcd for C13H14N4O4: C, 53.79; H, 4.86; 

N, 19.30. Found: C, 53.96; H, 4.67; N, 19.14. 

 

General Procedure for the Synthesis of 4e, h–j, m, n: Derivative 3a–f (0.5 mmol) was solved or 

suspended in methanol (5 mL) in the presence of NaOMe (0.5 mmol) and the reaction mixture was 

refluxed for the appropriate time (checked by TLC, 1-6 h). Pure derivatives 4e, h–j, m, n were 

isolated by spontaneous crystallization from the reaction medium or by treatment of the crude with 

appropriate solvents. 

 

Methyl 3-amino-6-phenyl-4-pyridazinecarboxylate (4a): Yellow powder 

from ethyl acetate/cyclohexane; mp 156-7 °C. 
1
H NMR (DMSO-d6): δ = 3.91 

(s, 3H, CH3), 7.38-7.52 (m. 5H, Ar and NH2), 8.00 (d, J = 8.4 Hz, 2H, Ar), 

8.17 (s, 1H, Het). 
13

C NMR (DMSO-d6): δ = 52.8 (q), 109.9 (s), 124.7 (d), 

125.4 (d), 128.6 (d), 128.9 (d), 136.1 (s), 150.2 (s), 157.5 (s), 166.1 (s). IR: 

νmax= 3421, 3260, 1713, 1624, 1242, 1160, 1100, 773, 702 cm
-1

. MS: m/z (%) = 229 [M
+
] (100), 

168 (27), 141 (34), 115 (33). Anal calcd for C12H11N3O2: C, 62.87; H, 4.84; N, 18.33. Found: C, 

62.64; H, 4.63; N, 18.47. 

Ethyl 3-amino-6-phenyl-4-pyridazinecarboxylate (4b): Yellow powder 

from ethyl acetate/cyclohexane;  mp 138-9 °C. 
1
H NMR (DMSO-d6): δ = 

1.36 (t, J = 7.2 Hz, 3H, CH3), 4.37 (q, J = 7.2 Hz, 2H, CH2), 7.39-7.52 (m. 

5H, Ar and NH2), 8.00 (d, J = 8.4 Hz, 2H, Ar), 8.16 (s, 1H, Het). 
13

C NMR 

(DMSO-d6): δ = 13.9 (q), 61.7 (t), 110.0 (s), 124.6 (d), 125.4 (d), 128.6 (d), 

N
HN

CONH2

O

NO2

3f

N
N

Ph

NH2

O

O

4a

N
N

Ph

NH2

O

O
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128.9 (d), 136.1 (s), 150.2 (s), 157.6 (s), 165.6 (s). IR: νmax= 3437, 3264, 1712, 1625, 1242, 1169, 

1101, 783, 698 cm
-1

. MS: m/z (%) = 243 [M
+
] (25), 97 (100). Anal calcd for C13H13N3O2: C, 64.19; 

H, 5.39; N, 17.27. Found: C, 64.37; H, 5.21; N, 17.08. 

(3-Amino-6-methyl-4-pyridazinyl)(2-thienyl)methanone (4c) Yellow 

powder from methanol/water; mp 170-3 °C.
 1

H NMR (DMSO-d6): δ = 2.50 

(s, 3H, CH3), 6.65 (s, 2H, NH2), 7.30 (dd, J = 4.4 Hz, J = 3.6 Hz, 1H, Het), 

7.49 (s, 1H, CH), 7.78 (d, J = 3.6 Hz, 1H, Het), 8.19 (d, J = 4.4 Hz, 1H, Het). 

13
C NMR (DMSO-d6): δ = 20.6 (q), 118.3 (s), 127.1 (d), 129.0 (d), 136.4 (d), 

136.9 (d), 142.4 (s), 150.0 (s), 155.5 (s), 186.7 (s). IR: νmax= 3440, 3263, 3110, 3039, 1723, 1626, 

1577, 1414, 1287, 1155, 807, 772 cm
-1

. MS: m/z (%) = 219 [M
+
] (72), 190 (30), 176 (19), 163 (15), 

149 (16), 135 (12), 111 (100). Anal calcd for C10H9N3OS: C, 54.78; H, 4.14; N, 19.16. Found: C, 

54.97; H, 4.11; N, 19.03. 

3-Amino-6-methyl-4-pyridazinecarbonitrile (4d): Yellow powder from 

methanol/water; mp 141-3 °C. 
1
H NMR (DMSO-d6): δ = 2.44 (s, 3H, CH3), 7.06 

(s. 2H, NH2), 7.70 (s, 1H, Het). 
13

C NMR (DMSO-d6): δ = 20.7 (q), 96.1 (s), 114.8 

(s), 130.8 (d), 149.4 (s), 156.8 (s). IR: νmax= 3382, 3312, 3153, 2234, 1645, 1535, 

1140, 988, 957 cm
-1

. MS: m/z (%) = 134 [M
+
] (23), 111 (30), 97 (45), 69 (60), 57 (100). Anal calcd 

for C6H6N4: C, 53.72; H, 4.51; N, 41.77. Found: C, 53.58; H, 4.39; N, 41.87. 

6-Methyl-4-(phenylsulfonyl)-3-pyridazinamine (4e): Beige powder from 

methanol/water; mp 143-4 °C.
1
H NMR (DMSO-d6): δ = 2.53 (s, 3H, CH3), 

6.88 (s, 2H, NH2), 7.66 (t, J = 8.0 Hz, 2H, Ar), 7.77 (dd, J = 8.0 Hz, J = 1.2 

Hz, 1H, Ar), 7.81 (s, 1H, Het), 8.08 (dd, J = 8.0 Hz, J = 1.2 Hz, 2H, Ar). 
13

C 

NMR (DMSO-d6): δ = 20.5 (s), 122.3 (s), 126.4 (d), 127.8 (d), 129.7 (d), 

134.7 (d), 138.6 (s), 151.4 (s), 153.2 (s). IR: νmax= 3460, 3276, 3114, 1625, 1533, 1311, 1140, 1095, 

765, 610 cm
-1

. MS: m/z (%) = 249 [M
+
] (11), 165 (18), 149 (24), 137 (31), 125 (59), 111 (100). 

Anal calcd for C11H11N3O2S: C, 53.00; H, 4.45; N, 16.86. Found: C, 52.93; H, 4.59; N, 16.73. 

4-(4-Nitrophenyl)-6-phenyl-3-pyridazinamine (4f): Yellow powder 

from methanol; mp 283-5 °C. 
1
H NMR (DMSO-d6): δ = 6.48 (s, 2H, 

NH2, D2O exch.), 7.38-7.50 (m, 3H, Ar), 7.82 (s, 1H, Het), 7.91 (dd, J = 

8.4 Hz, 2H, Ar), 8.06 (d, J = 8.4 Hz, 2H, Ar), 8.36 (d, J = 8.4 Hz, 2H, 

Ar). 
13

C NMR (DMSO-d6): δ = 123.7 (s), 124.0 (d), 124.7 (d), 125.6 (d), 

128.4 (d), 128.7 (d), 130.2 (d), 136.7 (s), 142.3 (s), 147.4 (s), 150.8 (s), 157.0 (s). IR: νmax= 3483, 

3282, 1634, 1592, 1514, 1347, 1182, 849, 699 cm
-1

. MS: m/z (%) = 292 [M
+
] (100), 245 (26), 195 

(27), 162 (53). Anal calcd for C16H12N4O2: C, 65.75; H, 4.14; N, 19.17. Found: C, 65.58; H, 4.02; 

N, 19.23. 

N
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1-(3-Methyl-6-phenyl-4-pyridazinyl)-1-ethanone (4g): Beige powder from 

diethyl ether/light petroleum ether; mp 88-9 °C. 
1
H NMR (CDCl3): δ = 2.65 (s, 3H, 

CH3), 2.86 (s, 3H, CH3), 7.45-7.51 (m, 3H, Ar), 7.87 (s, 1H, Het), 8.00-8.06 (m, 

2H, Ar). 
13

C NMR (DMSO-d6): δ = 20.9 (q), 29.7(q), 122.3 (d), 126.9 (d), 129.0 

(d), 130.2 (d), 135.1 (s), 135.6 (s), 154.6 (s), 157.9 (s), 201.2 (s). IR: νmax= 1703, 

1403, 1368, 1244, 1225, 782, 695 cm
-1

. MS: m/z (%) = 212 [M
+
] (100), 184 (15), 141 (65), 115 

(57). Anal calcd for C13H12N2O: C, 73.56; H, 5.70; N, 13.20. Found: C, 73.70; H, 5.58; N, 13.07. 

3-Pheny1-5,6,7,8-tetrahydro-5-cinnolinone (4h):Yellow powder from CHCl3; 

mp 102-3 °C. 
1
H NMR (DMSO-d6): δ = 2.15-2.22 (m, 2H, CH2), 2.74-2.80 (m, 

2H, CH2), 3.29-3.35 (m, 2H, CH2), 7.53-7.58 (m, 3H, Ar), 8.16-8.20 (m, 2H, Ar), 

8.27 (s, 1H, Het). 
13

C NMR (DMSO-d6): δ = 20.7 (t), 28.8 (t), 38.0 (t), 118.7 (d), 

126.8 (d), 128.5 (s), 129.1 (d), 130.1 (d), 135.6 (s), 158.6 (s), 160.9 (s), 197.5 (s). IR: νmax= 1698, 

1402, 784, 703 cm
-1

. MS: m/z (%) = 224 [M
+
] (46), 97 (100), 167 (24), 139 (38), 111(64). Anal 

calcd for C14H12N2O: C, 74.98; H, 5.39; N, 12.49. Found: C, 75.12; H, 5.54; N, 12.65. 

Ethyl 3-methyl-6-phenyl-4-pyridazine carboxylate (4i):Yellow oil. 
1
H 

NMR (CDCl3): δ = 1.44 (t, J = 7.2 Hz, 3H, CH3), 3.02 (s, 3H, CH3), 4.46 (q, J 

= 7.2 Hz, 2H, CH2), 7.48-7.55 (m, 3H, Ar), 8.09-8.13 (m, 2H, Ar), 8.22 (s, 1H, 

Het). 
13

C NMR (DMSO-d6): δ = 14.7 (q), 22.4 (q), 62.8 (t), 124.3 (d), 127.4 

(d), 129.3 (s), 129.6 (d), 130.7 (d), 136.1 (s), 157.5 (s), 158.9 (s), 165.7 (s). IR: 

νmax= 1715, 1257, 1104, 1018, 774, 698 cm
-1

. MS: m/z (%) = 242 [M
+
] (100), 170 (27), 141 (62), 

115 (65). Anal calcd for C14H14N2O2: C, 69.41; H, 5.82; N, 11.56. Found: C, 69.58; H, 5.97; N, 

11.36. 

N4,6-Diphenyl-3-methyl-4-pyridazinecarboxamide (4j): White 

powder from ethyl acetate/ cyclohexane; mp 197-8 °C. 
1
H NMR 

(DMSO-d6): δ = 2.76 (s, 3H, CH3), 7.16 (t, J = 7.8 Hz, 1H, Ar), 7.42 (t, J 

=8.0 Hz, 2H, Ar), 7.52-7.77 (m, 3H, Ar), 7.74 (d, J = 7.6 Hz, 2H, Ar), 

8.23 (dd, J = 7.6 Hz, J = 1.6 Hz, 2H, Ar), 8.35 (s, 1H, Het), 10.73 (s, 1H, 

NH). 
13

C NMR (DMSO-d6): δ = 19.8 (q), 119.8 (d), 121.6 (d), 124.3 (d), 126.7 (d), 128.8 (d), 129.0 

(d), 130.1 (d), 134.7 (s), 135.6 (s), 138.5 (s), 154.9 (s), 157.1 (s), 164.2 (s). IR: νmax= 3254, 3193, 

3137, 1682, 1600, 1553, 1324, 1264 cm
-1

. MS: m/z (%) = 289 [M
+
] (100), 260 (28), 141 (83), 115 

(59). Anal calcd for C18H15N3O: C, 74.72; H, 5.23; N, 14.52. Found: C, 74.57; H, 5.34; N, 14.37. 

N(4-Methoxyphenyl)-3,6-dimethyl-4-pyridazinecarboxamide 

(4k): White powder from methanol/water; mp 134-7 C°. 
1
H NMR 

(DMSO-d6): δ = 2.65 (s, 6H, 2CH3), 3.74 (s, 3H, OCH3), 6.94 (d, J = 

9.2 Hz, 2H, Ar), 7.59-7.64 (m, 3H, Ar and Het), 10.51 (s, 1H, NH). 

N
N

Ph

O

4g

N
N
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O
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N
N

Ph
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13
C NMR (DMSO-d6): δ = 19.6 (q), 21.2 (q), 55.2 (q), 113.9 (d), 121.3 (d), 124.1 (d), 131.5 (s), 

134.2 (s), 153.7 (s), 155.9 (s), 158.1 (s), 163.9 (s). IR: νmax= 3375, 3236, 3192, 1672, 1602, 1555, 

1512, 1417, 1241, 1032, 818 cm
-1

. MS: m/z (%) = 257 [M
+
] (100), 214 (10), 135 (19). 122 (86). 

Anal calcd for C14H15N3O2: C, 65.35; H, 5.88; N, 16.33. Found: C, 65.31; H, 5.67; N, 16.18. 

4-[(4-Chlorophenyl)sulfonyl]-3-methyl-6-phenylpyridazine (4l): 

White powder from ethyl acetate/cyclohexane; mp 199-200 °C. 
1
H NMR 

(DMSO-d6): δ = 2.75 (s, 3H, CH3), 7.59-7.63 (m, 3H, Ar), 7.77 (d, J = 

8.4 Hz, 2H, Ar), 8.15 (d, J = 8.4 Hz, 2H, Ar), 8.23-8.25 (m, 2H, Ar), 

8.61 (s, 1H, Het). 
13

C NMR (DMSO-d6): δ = 20.2 (q), 123.0 (d), 127.2 

(d), 129.2 (d), 130.1 (d), 130.4 (d), 130.7 (d), 134,7 (s), 136.9 (s), 139.1 (s), 140.2 (s), 153.6 (s), 

159.0 (s). IR: νmax= 1398, 1330, 1159, 1091, 818, 760, 645 cm
-1

. MS: m/z (%) = 344 [M
+
] (50), 141 

(100). Anal calcd for C17H13N2O2SCl: C, 59.21; H, 3.80; N, 8.12. Found: C, 59.02; H, 3.65; N, 

7.97. 

3,6-Dimethyl-4-[(4-methylphenyl)sulfonyl]pyridazine (4m): White 

powder from ethyl acetate/cyclohexane; mp 102-4 °C. 
1
H NMR (DMSO-

d6): δ = 2.41 (s, 3H, CH3), 2.64 (s, 3H, CH3), 2.74 (s, 3H, CH3), 7.49 (d, J 

= 8.4 Hz, 2H, Ar), 7.86 (d, J = 8.4 Hz, 2H, Ar), 8.09 (s, 1H, Het). 
13

C 

NMR (DMSO-d6): δ = 20.0 (q), 21.1 (q), 21.4 (q), 125.4 (d), 128.2 (d), 

130.4 (d), 135.2 (s), 138.9 (s), 145.8 (s), 152.5 (s), 160.6 (s). IR: νmax= 1407, 1330, 1156, 822, 720, 

662 cm
-1

. MS: m/z (%) = 262 [M
+
] (77), 139 (58), 125 (58), 111 (100). Anal calcd for 

C13H14N2O2S: C, 59.52; H, 5.38; N, 10.68. Found: C, 59.74; H, 5.56; N, 10.76. 

3,6-Dimethyl-4-(4-nitrophenyl)pyridazine (4n) Beige powder from 

methanol/water; mp 175-8 ° C. 
1
H NMR (DMSO-d6): δ = 2.55 (s, 3H, 

CH3), 2.64 (s, 3H, CH3), 7.51 (s, 1H, Het), 7.80 (d, J = 8.8 Hz, 2H, Ar), 

8.35 (d, J = 8.8 Hz, 2H, Ar). 
13

C NMR (DMSO-d6): δ = 20.4 (q), 21.2 (q), 

123.7 (d), 126.5 (d), 130.3 (d), 137.3 (s), 143.2 (s), 147.5 (s), 154.5 (s), 

158.1 (s). IR: νmax= 1585, 1515, 1352, 1105, 853 cm
-1

. MS: m/z (%) = 229 [M
+
] (65), 111 (100). 

Anal calcd for C12H11N3O2: C, 62.87; H, 4.84; N, 18.33. Found: C, 62.69; H, 4.76; N, 18.06. 

 

 

 

From the crude mixture of the reaction between 1a and 2i we also isolated pyridazinone 5a in 11% 

yield. 
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4-Acetyl-6-phenylpyridazin-3(2H)-one (5a):White powder from ethyl 

acetate/cyclohexane; mp 188-90 °C. 
1
H NMR (CDCl3): δ = 2.63 (s, 3H, 

CH3), 7.45-7.53 (m, 3H, Ar), 7.88 (d, J = 8.4 Hz, 2H, Ar), 8.20 (s, 1H, Het), 

13.79 (br, 1H, NH). 
13

C NMR (DMSO-d6): δ = 30.5 (q), 125.7 (d), 129.0 (d), 

129.4 (d), 130.2 (d), 134.2 (s), 136.1 (s), 134.1 (s), 158.7 (s), 197.1 (s). IR: 

νmax= 3196, 3125, 1690, 1666, 1573, 1378, 1194, 889, 781, 765, 702 cm
-1

. MS: m/z (%) = 214 [M
+
] 

(100), 199 (18), 172 (29), 115 (56). Anal calcd for C12H10N2O2: C, 67.28; H, 4.71; N, 13.08. Found: 

C, 67.34; H, 4.95; N, 12.96. 
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3. 
1
H and 

13
C NMR spectra of all products. 
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