
NOVEL SYNTHESIS OF 6-ARYL-1H-PYRIDAZIN-4-ONES 

V. O. Koz'minykh, N. M. Igidov, E. N. Koz'minykh 
and Yu. S. Andreichikov 

UDC 547.852.9'727.04:543.51 

3-Substituted 6-methyl-lH-pyridazin-4-ones can be synthesized by reaction of 3-hydroxy-(or 3-methoxy)-6-methyi-4H- 
pyran-4-ones with hydrazine [1]. We propose a new method for preparing 3-substituted 6-aryl-lH-pyridazin-4-ones (la-c) from 
5-aryl-2-methylene-2,3-dihydrofuran-3-ones (IIa-c) and 70% aqueous hydrazine in ethanol. 
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I, II a R'=H, R2=CN; b RI=H, R2=COOC2I-I~; c R l=Br, R2=4"BrCf;ILCO 

Compounds I cannot have the isomeric 6-aryl-4-hydroxypyridazine structure because the long-wavelength maximum 
(280-284 rim) corresponds to that of 3-carboxy-6-methyl-4-oxo-1-phenyl-1H-pyridazin-3-carboxylic acid (277 nm) [21 and not 
to that of 4-hydroxy-(or 4-methoxy)-pyridazines (254-260 rim) [2, 3]. 

Evidently the reaction occurs via formation of intermediate products of nucleophilic addition of hydrazine at atom C5 of 
the furanones II (5-substituted 1-aryl-hydrazino-3,4-dioxo-l-pentenes) which subsequently undergo heterocyclization to 6-aryl- 
1 H-pyridazin-4-ones. 

Aqueous hydrazine solution (70%, 0.65 ml) was added with stirring to a suspension of IIa, b (0.01 mole) [4] or IIc [5] in 
ethanol (100 ml). In the case of IIa, b the precipitate was filtered off after 1 h and crystallized from acetone. For furanone IIc 
the mixture was refluxed for 2 h, the precipitate filtered off, and crystallized from a mixture of DMF-ethanol (1:1) to give Ic. 
Refluxing a mixture of IIb with excess 70% hydrazine solution in ethanol gives 7-phenyl-l,2,3,4-tetrahydropyridazino[4,3- 
c]pyridazin-3-one [6]. 

Compound Ia. Yield 79%, mp 273-274~ (decomp.). UV spectrum (0.01 molar in ethanol): >'m,~ (loge): 2t0 

(4.10), 255 (4.30), 280 nm (4.20). IR spectrum (KBr): 3240-3220 (NH), 3110-3085 (C-H), 2270 (C~N), 1625-1595 cm -I 
(4-C=O, C=C, C=N). PMR spectrum (DMSO-D6): 4.06 (2H, s, CH2), 6.72 (1H, s, 5-H), 7.60-7.85 (5H, m, C6Hs), 13.70 
ppm (1H, br, NH). 

Compound Ib. Yield 75%, mp 200-201~ (decomp.). Mass spectrum, m/z (I,~1, %): 258 (81) [M] +, 213 (57) [M - 
C2H50] +, 212 (94) [M - C2HsO-H] +, 186 (100) [M - C2H4-CO2] +, 157 (15) [M - C2H5OCO-CO] +, 145 (78) [C6Hs- 
C(=NH)CH=C=O] +, 103 (12) [Cc, I-I5--C,.N] +, 102 (13) [C6HsCaCH] + 68 (11) [N,,C--CH2--C,,O] +. 

Compound Ie. Yield 67%, mp 280-2810C (decomp.). IR spectrum (KBr): 3450-3320 (NH), 1637 (Co)=O), 1590- 
1580, 1560 cm -1 (C=O chelate, C=C, C=N). PMR spectrum (DMSO-D6): 6.70 (1H, s, 5-1-I); 7.70-8.05 (9H, m, CH~ 
2C6tG), 13.42-13.72 ppm (2H, br, 2NH). Mass spectrum, m/z (I,,a. %): 450 (18), 448 (32), 446 (20) [M] § 422 (15), 420 
(28), 418 (14) [M - CO] +, 225 (6), 223 (5) [4-BrC6I-hCOCHz-CmN] +, 185 (93), 183 (100) [4-BrCd-la-C-O] +, 184 (17), 182 
(12) [4-BrC6HaC-NH] § 157 (22), 155 (27) [4-BrC6H4] +. 
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REDUCTIVE BEHAVIOR OF NITRO- AND 
DINITRO-1-METHYLPYRAZOLES 
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The position of the nitro groups in the heterocycle determines the different reactivities of niu'opyrazoles and the sn'uctures 
of the reaction products. We have shown that 1-methyl-4- and -5-nitropyrazoles are reduced by hydrazine hydrate on Raney 
nickel only to the amines. However, under analogous conditions, 1-methyl-3-nitropyrazole (I) forms 1,1'-dimethyl-3- 
azoxypyrazole (II) as the principal product. Reaction of 1-methyl-3,5-dinitropyrazole (Ill) with NariS selectively reduces the 
5-nitro group to form 5-amino-l-methyl-3-nitropyrazole (IV) and 1,1'-dimethyl-3,3'-dinitro-5-azoxypyrazole (V) in the ratio 
3:1 (according to PMR spectral data). The presence of the nitro group at position 3 is confirmed by mass spectral data in 
which the peak for the ion with m/z (M - 17), characteristic of 1-methyl-5-nitropyrazole [1 ], is absent. 
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To a refluxing solution of I (19.0 g, 150 mmoles) in ethanol (100 ml) there was added portionwise hydrazine hydrate (8.7 
ml) and Raney nickel until disappearance of the starting material (by TLC). The catalyst was filtered off and the solution 
cooled to give azoxypyrazole II (7.2 g, 54%) with mp 171-172~ PMR spectrum (DMSO-D6): 3.47 (s, 1-CH3); 3.53 (s, I'- 
CH3); 6.17 (d, 4-H); 6.75 (d, 4'-H); 7.86 (d, 5-H); 7.42 ppm (d, 5'-H). M + 178. After removal oflI  the solvent was distilled 
from the filtrate and the residue distilled in vacuo to give 3-amino-l-methylpyrazole (7.1 g) with bp 85-89~ (1 mm Hg) 
(according to [2], bp 61~ at 0.02 mm Hg). M + 97. According to TLC, reduction of the 4- and 5-nitro isomers under analo- 
gous conditions gives only the starting material and the amine. 

Reduction of dinitropyrazole III [3] (0.86 g, 5 mmoles) in aqueous ethanol (2:3, 10 ml) with a solution of sodium hydro- 
sulfide in the presence of magnesium sulfate (0.1 g) for 4 h at 80~ gave a mixture of IV and V (3:1, 0.54 g). Column 
chromatography (silica gel 100/250, chloroform-acetone 20:1) gave azoxypyrazole (V, 0.12 g) with mp 245-247~ and Rf 
0.47. PMR spectrum: 4.16 (s, 1-CH3); 4.34 (s, I'-CH3); 7.82 (s, 4-1-I); 8.02 ppm (s, 4'-H), M + 296. Also obtained was the 
aminopyrazole IV (0.36 g) with mp 216-217~ and Rf 0.10. PMR spectrum: 3.62 (s, 1-CH3); 5.73 (s, NH2); 5.90 ppm (s, 
4-H), M + 142. 
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