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SUMMARY 

 4-(4-acetamidophenyl)-4-oxo-but-2-enoic acid has been 

reacted with nitrogen nucleophiles e.g., 2-aryl-5-amino thiadiazole, 

and barbituric acid, and yielded the aza Michael adducts.The aza 

Michael adductes ware converted to the corresponding  

pyridazinone derivatives via the interaction with hydrazine hydrate 

in boiling ethanol.Some of the pyridazinone derivative was 

converted to the corresponding O-acyclic nucleoside when 

submitted to react with ethylchloroacetate in the presenc  of K2CO3 

anhydroues in boiling acetone, and converted to the corresponding 

furanones and ketones on treatment with boiling acetic anhydride. 

When aza Michael adduct was allowed to react with hydroxylamine 

hydrochloride in boiling pyridine afforded the corresponding oximes 

followed by loss of carbon dioxide. Interaction of 4-(4-acetamido 

phenyl)-4-oxo-but-2-enoic acid with aromatic hydrocarbon namely, 

m-xylene and p-xylene under Friedel-Crafts condition yielded the 

corresponding butanoic acids, their behavior toward hydrazine 

hydrate, acetic- anhydride and hydroxylamine have been 

investigated. The behavior of pyridazinone derivatives produced 

from butanoic acid derivatives and hydrazine hydrate e.g., ethyl 

chloroacetate and acetyl chloride have been described. The reaction 

of 4-oxo-but-2-enoic acid with sulphur nucleophiles e.g., thiophenol 

and carbon nucleophilese.g., barbituric acid under thia Michael and 

Michael reaction conditions respectively  yielded the corresponding 

thia Michael and Michael adducts. Behavior of thia Michael 
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&Michael adducts toward hydrazines, hydroxylamines and acetic 

anhydride was investigated. Also 4-oxo-but-2-enoic acid was 

reacted with hydrogen peroxide in HCl presence of sodium 

hydroxide and yielded the corresponding oxirane derivative, its 

behavior towards 2-amino-5-phenyl-1, 3, 4-thiadiazole has been  

investigated and yielded 4-(4-acetamido- phenyl)-3-hydroxy-4-oxo-

2-(5-phenyl-1,3,4-thiadiazole-2-yl) amino butanoic acid. The 

behavior of the butanoic acid derivative towards hydrazines, acetic 

anhydride, and hydroxylamine been also described . The reaction of 

the acid chloride of 4-oxo-but-2-enoic acid with anthranilic acid 

afforded the anthranil derivative which undergoes ring closure with 

acetic anhydride and yielded the semi acid anhydride. The behavior 

of semiacid anhydride towards hydrazine hydrate, hydroxyl- 

aminehydrochloride, formamide, ethylglycinate, semicarbazide, and 

thiosemicarbazide, has been investigated. All synthesized compound 

their structures were proved via physical tools e.g., IR, 
1
H-NMR, 

and mass spectroscopy and chemical tools also. The routes of the 

reaction were traced via study the mechanisms of these reactions 
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ABSTRACT 

The behavior  of 4-(4-acetamidophenyl)-4-oxo-but-2-enoic 

acid towards nitrogen nucleophiles , sulphur nucleophiles ,oxygen 

nucleophiles and carbon nucleophiles has been investigated and 

yielded the corresponding  aza, thia , and carba Michael . These 

Michael adducts used in synthesis of some interesting heterocyclic 

compounds with mixed and non mixed systems.  

Key word:  

Pyridazinones, oxazinones, furanones, oxirane, benzoxazinones 

 

 

 

 



  الملخص العربى

 

 ىــص العربـالملخ

-2ايوايللمحضلل ح-2-بياتلا-اكسللا-4-(اسليتااضيواحييويلل ح4)4يتفاعل حمضلل ح
ثياديلللللااا حااوكيلللللدراكرباواةحالراضاتيللللل حاوو لللللي  حضثللللل ح-3ا2ا1اريللللل حح-5-اضيولللللا

ولااتجححكرايةحاقدحتمحدراس حسلامح-ضيتاايلينحااوباراايلينحااوتجحوااتجحاااضايك حايريد 
ةحتجلللالحاوكيلللدرااينحااوكيدريلللدحمضللل حاو ليلللمحاكلللدومحكرايلللح-اااحضايكللل حااوكلللل حيريلللد 

ايوايللمحح-2-بياتللا-اكسللا-4ومحتللمحدراسلل حسلللامحمضلل ذضللينحاكللأكلاريداوكيدراكسللي ح
اتجالحاوكاا فحاوويكلياييليهحاوكبريتي حضث حاوثياحييوا حااوكاا فحاوويكلاييليهحاوكرباوي ح

كلل حاتللمحدراسلل حسلللامحضثلل حمضلل حاوباربتياريللمحااوفيوللا حااوللتجحوللااتجحثيللاحضايكلل حاضاي
.حهدلحاووااتجحاتجالحاوكيدرايواةحااوكيدريلدحمضل حاو ليلمحاكلاريلدحاوكيدراكسلي حاضلين

ايوايلللللمحاتجلللللالحاوكاا لللللفحح-2بياتلللللاحح-اكسلللللا-4كلللللداومحتلللللمحدراسللللل حسللللللامحمضللللل ح
اوويكلياييليلل حالكسللجيويهحضثلل حيللالحاكسللدحاوكيللدراجينحيللطحاسلل حقلللا حااع للطحض للتلح

ثياديللللااا حح-4,3,1ييويلللل ح-5-اضيوللللاح-2تفاعلللل حضلللل حالكللللاارينحاوللللد حتللللمحبللللدارلحباو
كللللدومحتللللمحدراسلللل حتفاعلللل حح–ااوكيدريللللدحمضلللل حاو ليللللمحاكلاريللللدحاوكيدراكسللللي حاضللللينح

ايوايلمحضلل حمضل حالوثراويللمحميللةحاولتجحض للتلحح-2-بياتللاح-اكسلا-4كلاريلدمض ح
حاولطحض لتلحاوبوااكلاااينحالوثراوي حاود حتمحملاقتهحباسلت دامحاوكيدريلدحمضل حاو ليلم

–ولللد حتلللمحدراسللل حسللللاكهحتجلللالحاوكاا لللفحاوويكلاييليلللهحاووتراجيويلللهحضثللل حاوكيلللدرااينحا
سللليضطحكارباايلللدحااوثياسللليضطحح-ضيتيللل حجليسللليواة–اوفارضاضيلللدحح–اوكيدراكسلللي حاضلللينح

بكلللدفحدراسللل حتبلللاةحهلللدلحاوملشللل حباووسلللب حو للل رحالويلللانحكلللدومحتلللمحاتبلللاةححكارباايلللد
ح ااو للرلحاوفيايشيللح  حاو للرلحاوكيضيا يللضللنح للاح ولضركبللاةحاوضعللو ح اوتراكيللاحاودقيشلل
اولللروينحاوولللاا حاوضىوا يسلللطحولبرتاولللاةحا يلللفحح–تملللةحاومضلللرا حح للل  ضثللل ح يلللفحاأ

ح.ومحتمحاقتفا حاثرحاوتفاعاةحضنح ا حتشديمحاوياةحضشباوهحعلضياذك.ح اوكتل
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INTRODUCTION 

Due to their electrophilicity, -aroylacrylic acid react      

with nucleophiles including primary and secondary amines 

[Khachatryan , 2004]. Also, -aroylacrylic acids. are convenient 

polyelectrophilic reagents in the synthesis of heterocyclic rings, for 

which the addition reaction of N-, S-, P-, or C-nucleophile occurs 

exclusively at the α-carbonyl – electrophilic center of the molecule. 

Recently, -aroylacrylic acid derivatives show high biological 

activity and exhibit a broad spectrum of physiological (fungicidal, 

antitumor, hypotensive, hypolipedemic, etc.)activities, antibacterial 

activity [Kolos, 2007] and in recovery of Alzheimer disease 

[Maja, 2010]. Also - arolyacrylic esters are important 

intermediates in the field of medica science, agriculture and 

perfume [Ken-ichi, 2006]. 

I. -aroylacrylic Acid:  

I.1. chemistry of -aroylacrylic Acid:  

It seems important to review the chemistry of -aroylacrylic 

acid since the present investigation deals with the activity of -

aroylacrylic as suitable precursors in the preparation of the new 

pyridazinones and furanons and oxazinones. 

I.1.1 Structure:  

It can be considered that -benzoyl acrylic acid and its 

methyl ester are exist in three isomeric forms; Trans E-(1), Cis     
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Z-(1) and the angelica lactone form (2) [Chamoli, 1994]. Cf. 

scheme (1). 

 

It has been reported that the compound obtained by Friedel- 

Craft's reaction of maleic anhydride with benzene afford  benzoyl 

acrylic acid of the form (1a) [Becker, 1955]. the infrared spectra 

show absorption between 1800, 1700, 1670 and 1635cm
-1
 and no 

absorption between 1800 and 1750 cm
-1
. In the ultraviolet 

spectrum, band is observed at max 238 m, max 272 m. In the 
1
H-

NMR spectrum, the signal of a pair of sharp doublets at  = 3.12 

and 1.98 for the olefinic protons are observed.  

The higher coupling constant value (J=15.4Hz) is a good 

evidence for existence of benzoyl acrylic acid in the Trans form 

E-(1a). 

Since the benzene ring and remaining part of the molecule 

should be in the same plane as a result of conjugation, two isomers, 

(3a) and (4a) are possible. 
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However, inspection of the molecule model of (1a) shows 

that (4a) is not possible because of the strict hindrance between Ha 

and the o-hydrogen of the benzene ring. C.f. scheme (2). 

 

In (3a) the deshielding effect of the benzene ring for Hb is 

expected to be presented on account of its proximity of the benzene 

ring, but no such effect is expected for Ha in (4a). 

From the 
1
H-NMR date for olefinic protons of methyl 

fumarate at = 3.17, the signal at = 3.12 is assigned to Ha and that 

at  = 1.98 to Hb.  

Since Hb is more deshielded by the benzene ring, this is 

good evidence for existence of the benzoyl acrylic acid in the 

transoid structure (3). 

In the 
1
H-NMR spectrum of methyl benzoyl acrylate a pair 

of sharp doublets at =3.12 and =2.16 is observed. The infrared 

absorption spectrum of methyl benzoyl acrylate shows carbonyl 

absorption band at 1630 cm
-1
 but no absorption bands are observed 
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in the lactone carbonyl region. The ultraviolet absorption spectrum 

of the ester shows a max 232 m, max 270 m. The results suggest 

that methyl benzoyl acrylate exists in the form (3b). 

Treatment of methyl acrylate E-(1b) with aqueous sodium 

hydroxide gives the hydrolysed product E-(1a). In the reaction 

mixture, the isomerized product is not detected. Thus benzoyl 

acrylic acid does not isomerized under basic condition.  

It has been reported that acetyl acrylic E-(1a) is isomerized 

by thionyl chloride to 5-methyl-5-chloro-2,5-dihydro-2-oxofuran 

(5) which in turn is converted to (6) in an aqueous alkali [Von, 

1967]. C.f. Scheme (3). 

 

Therefore it is interesting to examine the reaction of E-(1a) 

with thionyl chloride followed by reaction of methanol instead of 

an aqueous alkali. The 
1
H-NMR spectrum of reaction mixture of 

(1a) with thionyl chloride followed by the reaction of methanol 

showed the signals corresponding to three substances, the normal 

esterified product E-(1b), and two anomalous products, 5-phenyl-

5- methoxy-2,5-dihydro-2-oxofuran (2b). and methyl--methoxy-

-benzoyl propionate (7). 


