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Abstract 2, 6-Disubstituted-3-pyridazinones were synthesized from the reaction of trichloroethyl- 
ideneacetophenone with substituted phenylhydrazines. Trichloroethylideneacetophenone 2, 4-dinitro- 
phenylhydrazone was isolated from the reaction of trichloroethylideneacetophenone with 2,4- 
dinitrophenylhydrazine and it gave 2-(2,4-dinitrophenyl)-6-phenyl-3~pyridazinone through ring 
closure. This indicates that pyridazinones are produced through hydrazone formation and ring 
■closure as suggested previously. The effect of substituents of phenylhydrazine on the reaction was 
，also discussed.

As a part of the studies on the reaction of 
trichloroethylideneacetophenone1 >2 with hydra­
zines% 2, 6-disubstituted-3-pyridazinones were 
synthesized from the reaction of trichloroethyl- 
ideneacetophenone with substituted phenylhy­
drazines. 2-(o-Tolyl)-, 2-(物-tolyl)-, 2-(o-nitro- 
pheny!)-, 2-(?ra-nitrophenyl) 2-(2,4-dinitro- 
phenyl)-, 2-(初-chlorophenyl)-, and 2-(^-bromo- 
phenyl)~6~phenyl~3-pyridazinone were ob­
tained in good yields from the reactions of 
trichloroethylideneacetophenone with o-tolyl-, 
m-tolyl-, o-nitrophenyl-, w-nitrophenyl-, 2,4- 
dinitrophenyl-, ?n-chlorophenyl- and /)-bromo- 
phenylhydrazine respectively in ethanol con­
taining a small amont of hydrochloric acid or 

in acetic acid.
In the previous paper3, we have suggested 

that the reaction would proceed through hydr- 
azoine formation and ring closure to give 
pyridazinones. Although hydrazones have not 
been isolated yet from the reaction of trichloro- 
ethylideneacetophenone with phenylhydrazine 
or monosubstituted phenylhydrazines, 2,4-dini- 
trophenylhydrazone was isolated from the reac­
tion of trichloroethylideneacetophenone with 2.4- 
dinitrophenylhydrazine and it gave 2-(2,4- 
dinitrophenyl)-6-phenyl-3-pyridazinone on re­
fluxing in ethanol-acetone mixture containing 
a small amount of hydrochloric acid or in 
acetic acid. It might be expected that the 
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reactions of trichloroethylideneacetophenone 
with phenylhydrazine or other substituted 
phenylhydrazines would proceed through 
hydrazone formation and ring closure to give 
pyridazinones.

In a series of reaction with substituted 
phenylhydrazines, phenylhydrazines containing 
electron-withdrawing group such as nitro and 
halogen on the phenyl group reacted more 
readily than those containing electron-releasing 
group such as methyl on the phenyl group. It 
might be expected that the presence of electron­
withdrawing groups on the phenylhydrazine 
would reduce the basic strength of the hydrazine 
and increase the concentration of free hydrazine, 
and, accordingly, enhance the nucleophilic at­
tack on the arbonylc group atthe slow step for 

hydrazone formation. The slower rate of 
nitrophenyl)-6-phenyl-3-pyridazinone formation 
relative to the meta and para compounds is 
likely due to ortho effect of the nitro group on 
the ^-nitrophenylhydrazine.

The infrared spectra of synthesized 2-(^- 
bromophenyl)-6-phenyl-3-pyridazinone in 솨Hs 
research were 거entical in every detail with 
those obtained from the sample prepared by 
Norman et al4. The infrared spectra of the 
synthesized pyridazinones were quite similar 
with strong amidecarbonyl band at 1660-1680 
cm-1. The absorption band owing to N-H 
stretching in trichloroethylideneacetophenone 2, 
4-dinitrophenylhydrazone was found at 325。 

cm-1. The summary of the infrared spectra of 
compounds synthesized is as follows.

Summary of infrared spectra of compounds

2-(o-nitrophenyl)~6-phenyl-3-pyri(lazinone C=0(amide) 1677cm-1
C=C (conjugated) 1598

2-(m-nitrophenyl)-6-phenyl-3-pyridazinone C=O (amide) 1675
C= C(conjugated) 1602

2-(2,4-dinitrophenyl)-6-phenyl-3-pyridazinone C=0(amide) 1675
C=C (conjugated) 1603

2^(o-tolyl)-6-phenyl-3-pyridazinone C=0(amide) 1675
C=C(Conjugated) 1600

2-(w-tolyl)-6-phenyl~3-pyridazinone C=O(amide) 1668
C=C (conjugated) 1603

2~(?n-chlorophenyl)-6-phenyl-3-pyridazinone C=O(amide) 1670
C=C(conjugated) 1601

2-(/)-bromophenyl)-6-phenyl-3-phyridazinone C=0(amide) 1668
C=C (co jugated) 1600

trichloroethylideneacetophenone 2, 4-dinitrophenylhydrazone N-H (sec.) 3250
C=N 1616
C=C (conjugated) 1595

Experimental
2-(o-tolyl)-6-phenyI-3-pyridazinone A mix­

ture of 2・ 5g of trichloroethylideneacetophenone 
and 1. 5g of o-tolylhydrazine hydrochloride in 

80ml of ethanol was heated under reflux for 
2 hrs.. Water was added until the solution 
became turbid. Colorless needles were crystallized 
out after standing the solution at room 
temperature. The product was recrystallized 
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from 70% ethanol. The yield was 1.8g(73%). 
m. p., 113一115°C; Anal. Calcd. for C17H14ON2： 
C, 77.84; H, 5.38; N, 10.68; Found: C, 77. 
26; H, 5. 93; N, 10.49;

2-(m-tolyl)-6-phenyl-3-pyridazinone Amix- 
ture of 2. 5g of trichloroethylideneacetophenone 
and 1.5g of wz-tolylhydrazine hydrochloride in 
80ml of ethanol was heated under reflux for 2 
hrs. Water was added until the solution became 
turbid. Crystals were obtained after standing 
the solution at room temperature. The product 
was recrystallized from 70% ethanol. The yield 
was 2.0g (81%). m.p・，109一111°C; Anal. 
Calcd. for C17Hi4ON2: C, 77.84 H, 5.38; 
N, 10.68; Found. C, 77.32. H, 5.82; N, 
10.27;

2-(o-nitrophenyl)-6-phenyl-3-pyridazinone 
A mixture of 1.6g of trichloroethylideneaceto- 
phenone and 1.2g of o-nitrophenylhydrazine 
hydrochloride in 50ml of ethanol was heated 
under reflux for 1 hr. The reaction mixture 
was transfered to evaporating dish and 
evaporated to one-third of original volume at 
room temperature. The crystals separated from 
the solution were recrystallized from 80% 
ethanol. The yield was 0.9g (49%). m.p., 
121-123°C; Anal. Calcd. for Ci6HhO3N3； C, 
65.53; H, 3.78; N, 14.33; Found: C, 65.32; 
H, 4.03; N, 14.02;

2-(m-nitrophenyl)-6-phenyl-3-pyridazinone
A mixture of 2.4g of trie니oroethylideneaceto- 
phenone and 1.8g of w-nitrophenylhydrazine 
hydrochloride in 80ml of ethanol was heated 
under reflux for 20 min. Cryst시s were obtained 
after cooling the s시ution at room temperature. 
The product was recrystallized from 95% 
ethanol. The yield was 1.7g (61%). m. p.， 
176-178°C; Anal. Calcd. for Ci6HnO3N3： 
C, 65. 53; H, 3. 78; N, 14.33; Found: C，65. 07; 
H, 4.59; N, 14.06;

2-(7n~chlorophenyl)-6-phenyl-3-pyridazinone 

/>-bromophenylhydrazine 
of ethanol was heated 
Colorless crystals were 
the solution at room

The product was recrystallized 
was L2g(46%)» 

p., 174—175°C (lit., 174—176°C)；

A mixture of 2. 0g of trichloroethylideneaceto- 
phenone and 2.0g of w-chlorophenylhydrazine 
sulfate in 30ml of ethanol was heated under 
reflux for 1 hr. Crystals were obtained after 
cooling the solution at room temperature. The 
product was recrystallized from 80% ethanol. 
The yield was 1. 6g (71%). m. p., 141—144°C; 
Anal. Calcd. for C16HnON2Cl: C, 67.96; H, 
3.92; N, 9.91; Cl, 12.50; H, 4.14; N, 
10.03; Cl, 13.0;

2-(p-bromophenyl)-6-phenyl-3-pyridazinone 
A mixture of 2. 0g of trichloroethylideneaceto- 
phenone and 2.0g of 
hydrochloride in 80ml 
under reflux for 1 hr. 
obtained after cooling 
temperature.
from 95 % ethanol. The yield 
m.

Trichloroethylideneacetophenone 2,4-dinit- 
rophenylhydrazone To a hot solution of 2.0g 
of trichloroethylideneacetophenone in 50ml of 
methanol was added a hot solution of 1. 6g of 
2,4-dinitrophenylhydrazine and 3. 0ml of cone, 
hydrochloric acid in 50ml of methanol. The 
orange crystals were obtained after cooling the 
solution at room temperature. The product 
was recrystallized from acetone-ethanol mixture 
(2 : 1). The yie너 was 2. 0g (58%). m. p., 
153—155°C d; Anal. Calcd. for CrHuQNQL： 
C, 44.68; H, 2.58; N, 13.03; Cl, 24.74; 
Found: C, 44.19; H. 3.35; N, 12.68; Cls 
24.9;

2-(2,4-dinitrophenyI)-6"phenyl-3-pyridazi- 
none 1. A mixture of 1. 0g of trichloroethyl- 
ideneacetophenone and 1.0g of 2,4-dinitro­
phenylhydrazine in 4.0 ml of glacial acetic 
acid was heated under reflux for 5 min. Water 
was added until the solution became turbid. 
Crystals were obtained after standing the 
오olution atroom temperature. The procuct was 
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recrystallized from 80% acetic acid. The yield 
was 0.9g(67%). m. p., 208—210°C;

2. 1.2g of trichloroethylideneacetophenone
2 4-dinitrophenylhydrazone in 40 ml of glacial 
acetic acid was heated under reflux for 2 min. 
Water was added until the solution became 
turbid. Yellow crystals were obtained after 
standing the solution at room temperature. The 
product was recrystallized from 80% acetic 
acid. The yield was 0.6g (64%). m. p., 208- 
-210°C;

3. A mixture of 0.6g of trichloroethylidene- 
acetophenone 2,4-dinitrophenylhydrazone and
3 ml of cone, yhdrochloric acid in 80ml of 
acetone-ethanol mixture was heated under reflux 
for 20 min. The reaction mixture was transferee! 
to evaporating dish and evaporated the solvent. 
The product was recrystallized from 80% acetic 
acid. The yield was 0・ 3g (64%). m. p., 208-210 
°C; mixed m. p., 208—210°C; Anal. Calcd. 
for C16Hio05N4： C, 56.81; H, 2.98; N, 16.57; 
Pound; C, H, 3.83; N, 16.12; 56.30;

Carbon, hydrogen and nitrogen were determi­
ned by microanalysis using Coleman Model 33 
C&H, and N Analyzer. Chorine was determ­
ined by neutron activation analysis using 
TRIGA Mark II Reactor at AERI.
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