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Abstract: 
Isoxazole is a five membered heterocyclic compound which is an azole with an oxygen atom next to nitrogen. The 
substituted isoxazole derivatives show various biological activities like antimicrobial, antiviral, anti-inflammatory, 
antioxidant, anticancer etc.  Isoxazoles are found in some natural products and also in number of drugs. Especially 
3– methyl–4-arylmethylene substituted isooxazole is used as a main constituent in synthetic organic chemistry. 
Various approaches have been made for diverse synthesis of 3,4-distituted isoxazoles via multicomponent reaction 
using different catalyst. Each catalyst has its own effect on the synthetic rate, yield and reaction time of reaction. In 
this mini review we have reported the various catalytic effect on the single pot multicomponent synthesis of 3,4-
disubstituted isoxazolones. 
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1. Introduction 

Multi component reactions (MCRs) [1] are 
single pot operation in which more than two 
reactants react in a single vessel to form a product 
which consist almost all the element of reactant, 
with no by product. Due to this, multi component 
reactions are proved to be an ideal and eco- 
friendly reaction system. The product obtained in 
one pot synthesis involves much fewer steps. 
High efficiency, eco-friendly, easy work-up, 
minimum waste, atom economy, time-saving, 
energy saving, waste reduction etc are some of 
the remarkable features of these reactions and 
known to exhibit great significance in preparation 
of biologically & pharmaceutically active 
compounds as well as in the synthesis of natural 
product [2, 3].  Hence it is a strong synthetic 
methodology recommended by many researchers 
and scientist for the synthesis of various valuable 
heterocyclic products of medicinal importance in 
one pot. Heterocycles are the cyclic compounds 
consist atoms of at least two different elements as 

member of its ring. While cyclic compounds 
having same elements is known as homocyclic 
compounds.  

The heterocycles containing nitrogen atom 
with an oxygen atom is consider as an important 
class of compounds in medicinal chemistry. One 
such heterocyclic compound containing oxygen 
and nitrogen as heteroatom is isoxazole. The 
heterocyclic compounds containing isoxazole ring 
plays an important role in pharmaceutical industry 
and organic synthesis. Isoxazole is five 
membered heterocyclic compounds containing 
oxygen and nitrogen as hetero atoms with oxygen 
atom next to nitrogen. 

The isoxazole derivative constitute a 
superficial class of heterocycles having many 
medicinal and biological activities such as cox-2-
inhibitor [4], antimicrobial [5], analgesic [6], 
antioxidant [7], antitumour [8], antifungal [9], anti-
inflammatory [10], anticonvulsant [11], antiviral 
[12], antimycobacterial [13], antagonists [14], 
immunosuppressive [15], HDAC inhibitor [16], 
anti-HIV [17], antibiotics [18, 19], antiandrogents 
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[20, 21], anticancer [22]. The isoxazole is a core 
constituent of number of drugs like cox-2-inhibitor, 
nitric oxide donor furaxan. Isoxazole ring (Fig.1) is 
found in many antibiotics such as cloxacillin, 
dicloxacillian and flucloxacillin. 

 

N

O

 
Figure 1. Isoxazole. 

 

The nitrogen hetero atom shows electron 
withdrawing effect and the oxygen atom shows 
electron donating effect. As neutral molecules 
isoxazoles, undergo electrophillic substitution 
reaction readily at the position 4 than benzene. 
The isoxazole have capability to undergo 
reactions such as protonation, quaterization, 
complexation, oxidation, reduction, carbionic 
condensations, thermolysis, photolysis, 
transformation into other heterocyclic ring 
systems and reaction with electrophiles, 
nucleophiles and grignard reagents. Due to the 
importance of isoxazole-5(4H)-one, many 
researchers have been interested in the 
development of highly efficient synthetic 
methodology. 

Looking at the importance of 3,4-disubstituted 
isoxazoles, recently organic chemists have paid 
much attention at the generation of new 
methodologies for the synthesis of such 
compound. In this review, we have tried to cover 
the various methodologies adopted synthesizing 

isoxazolones via one pot multi-component 
reactions. The details have been shared below. 

A simple mechanistic approach for the 
synthesis of isoxazolones includes two steps 
reaction [23]. Initially, hydroxylamine 
hydrochloride reacts with ethylacetoacetate to 
offer oxime which further undergoes ring closure 
to give substituted isooxazole. Later, the 
knoevenagel condensation between substituted 
aldehydes and isooxazole takes place which 
results into the final product 3,4-disubstituted 
isooxazolones. Some other methods like solid 
state grinding and solid state heating [24] have 
been also reported, however these methods have 
some limitations like low yield, use of large 
amount of catalyst, time consuming, complex 
reaction condition (such as high temperature). 
That’s why green methodology based procedures 
are still in high demand 

 

2. Various synthetic pathways for the 
preparation of isoxazolone derivatives 

In 2013 Saikh et al. have demonstrated the 
synthesis of isoxazolones through multi-
component reaction of hydroxyl amine with 
substituted aldehydes and ethylacetoacetate by 
using sodium acetate as catalyst in aqueous 
ethanol irradiated with 150W tungsten lamp [25].  
Due to inexpensive, readily availability and 
nontoxic nature of sodium acetate, it is widely 
used as weak base catalyst for knoevenagel 
reaction and aldol condensation (Scheme 1).
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H

O
C2H5

O O
NH2OH . HCl

CH3COONa/ Aq. C2H5OH

20 ml, 1:1 v/v
hυ , 150 w, 4-18 min.

O N

O

Ar

10 mmol 10 mmol 10 mmol (61-89%)  
Ar = Ph, 2,4–diOMePh, 4-OHPh, 3–OMe-4-OHPh, 4–OMePh, 3,4-diOMePh 

Scheme 1. 
 

Later, in 2017 Kiyani and his co-workers have 
been reported synthesis of substituted 
isooxazolones by using an ecofriendly and 
efficient poatassium phthalimide (PPI) for the 
single pot reaction of NH2OH.HCl with 
ethylacetoacetate and substituted aldehydes in 

H2O under mild reaction conditions gave 
isoxazole derivative in good yield [26]. Other 
solvents like ethanol, 1,4-dioxane, cyclohexane, 
hexane and acetone were also studied but they 
were unable to give good results as compared to 
water. PPI played great role as it is inexpensive, 
commercially available, green, mild and efficient 
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basic catalyst (Scheme 2).

Ar O

H

R O
C2H5

O O
NH2OH . HCl

O N

O

Ar

R

PPI ( 10 mol%)
H2O ( 5 mL )

r.t, 30-150 min

1 mmol 1 mmol 1mmol
82-96%  

Ar = 2-Furyl, Ph, 3-OHPh, 3-coumarinyl, 4-MePh, 4-OHPh, 3-OMe-4-OHPh, 4-OHPh, 2-Thienyl, 4-
OH-3-NO2Ph, 4-N(Me)2Ph, 2-OHPh; R = Me, CH2Cl, Ph 

Scheme 2. 
 

In 2014 Kiyani and assosciates have 
developed the synthesis of 3,4-
disubstitutedisoxazoles by using tetrabutyl 
ammonium per chlorate (TBAP)/ glycine/ sodium 
oxalate as catalyst at room temperature for the 
one pot multicomponent reaction of 
ethylacetoacetate, numerous substituted 

aldehydes and hydroxylamine hydrochloride in 
aqueous medium [27]. Various other solvents for 
example ethanol, 1,4-dioxane, dichloromethane, 
hexane and acetone were also examined by the 
authors, but the good yield is obtained in water 
only. In comparison to glycine and sodium oxalate 
TBAP gives product within short reaction time 
(Scheme 3). 
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O
C2H5

O O

O N

O

Ar

1 mmol 1 mmol 1 mmol

NH2OH.HCl

TBAP(5 mol %)
50-125 min
82-95%

Sodium oxalate(20 mol% )
H2O (4mL),50-120 min

84-97%

Glycine (12.5 mol%)

55-140 min
81-94%

r.t

 
Ar = 4-MePh, 3-OHPh, 4-OHPh, 3-OMe-4-OHPh, 4-N(Me)2Ph, 3-Thienyl, 2-OHPh, Ph, 4-OMePh, 4-

NHCOMePh, 2-OH-4-N(Et)2Ph, 2-Thienyl; R = Me, Ph, CH2Cl 
Scheme 3. 

 

In 2015 Khandebharad et al. have reported the 
synthesis of isoxazolone derivatives through a 
multi-component transformation of 
ethylacetoacetate, various aromatic aldehyde and 
hydroxylamine hydrochloride by using tartaric 
acid as a biodegradable organocatalyst in water 

as solvent at room temperature [28]. The author 
also studied reaction conditions by using other 
catalyst such as sodium citrate, sodium benzoate 
and dl-tartaric acid. While good product yield and 
less reaction time were observed in case of dl-
tartaric acid (Scheme 4). 
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O
C2H5

O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1 mmol 78-88%

DL-tartaric acid (5 mol%)
H2O (10 mL)

r.t, 60-120 min

 
Ar = Ph, 4-OMePh, 4-MePh, 4N(He)2Ph, 2-Thienyl, 4-ClPh, 2-OHPh, 4-OHPh, 2-Fuyl 

Scheme 4. 
 

In 2016 Dekamin and associates demonstrated the synthesis of isoxazolone 
derivative through single-pot reaction of 
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substituted aldehydes, ethylacetoacetate and 
NH2OH.HCl by using tetrabutylammonium or 
potassium salts of phthalimide-N-oxyl as catalyst 
at low temperature in aqueous medium [29]. Other 

solvents like DMSO, water, cyclohexane and 
ethanol were also examined by author while best 
result was acquired in water (Scheme 5). 
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C2H5

O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1 mmol

N

O

O

O-M+

H2O(2mL)
r.t,1-3h(A)
r.t,0.75-3h(B) 85-94%(A)

90-97%(B)
M = K (A)
M = N(Bu)4(B)  

Ar = Ph, 4-NO2Ph, 4-CNPh, 2-OHPh, 4-MePh, 2,4-(OMe)2Ph, 4-ClPh, 3-NO2Ph, 4-OMePh, 3-OHPh, 
4-OHPh, 4-OH-3-OMePh, 2-Furyl, 4-N(Me)2Ph, 2-Thienyl, (E)-2-Phenylethenyl 

Scheme 5. 
 

In 2015, Kiyani et al., described the multi-
component synthesis of disubstituted isoxazolone 
derivatives by using 2-Hydroxy-5-sulfobenzoic 
acid (2-HSBA) as an organocatalyst at room 
temperature by the reaction of ethylacetoacetate, 

various substituted aldehydes and hydroxylamine 
hydrochloride in aqueous medium [30]. Various 
solvents like DMSO, ethanol, dioxane, 
dichloromethane, hexane and acetone were also 
examined but best results were found in water 
(Scheme 6). 
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O
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Ar

1 mmol 1 mmol 1 mmol 85-96%

R

R

2-HSBA (15mol%)
H2O (4 mL)

r.t,  50-120 min

 
Ar = 4-ClC6H5, 4-NO2C6H5, 4-OCH3C6H5, 3-OHC6H5, 4-OHC6H5, 4-OH-3-OMeC6H4, 4-NHCOMeC6H5, 

2-Thienyl, 4-CNC6H5, 2-OHC6H5, Ph, 4-CH3C6H5, 2,4-(OMe)2C6H4, 3-Thienyl, 2-OH-4N(Et)2C6H4, 
CH=CH C6H5; R = Cl, H 

Scheme 6. 
 

In 2015, Kiyani have developed another 
protocol for the preparation of disubstituted 
isoxazolones via one pot reaction of 
ethylacetoacetate with NH2OH.HCl and various 
substituted aldehydes by using catalytic amount 

of N-bromosuccinimide (NBS) in aqueous 
medium at room temperature [31]. A wide range 
of solvents like cyclohexane, ethanol, 1,4-
dioxane, hexane and acetone were also 
demonstrated in this reaction by the authors 
(Scheme 7). 
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R
R

NBS (5 mol%)
H2O(5 mL)

r.t, 20-140 min

 
Ar = Ph, 4-NO2Ph, 4-CNPh, 2-OHPh, 4-MePh, 4-OH-3-OMePh, 4-N(Me)2Ph, 2-Thienyl, 2-Furyl, 3-
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Coumarinyl, 3-Thienyl, 4-ClPh, 3-NO2Ph, 4-OMePh, 3-OHPh, 4-OHPh, 4-OH-3-NO2Ph; R = H, Cl 
Scheme 7. 

In 2015 Kiyani and associate have reported 
the preparation of disubstituted isoxazolones in 
the presence of Potassium Hydrogen Phthalate 

(KHP) as green and inexpensive catalyst by the 
reaction of ethylacetoacetate, various aromatic 
aldehydes and NH2OH.HCl at low temperature in 
aqueous medium [32] (Scheme 8). 
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O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1 mmol 88-97%

R
R

r.t, 30-120 min

KHP (10mol%)
H2O (5 mL)

 
Ar = Ph, 3-NO2Ph, 4-OMePh, 3-OHPh, 4-0HPh, 4-OH-3-NO2Ph, 4-N(Et)2Ph, 2- Furyl, 2-Thienyl, 3- 

Thienyl, 3-Coumarinyl, 4-ClPh, 4-NO2Ph, 4-CNPh, 2-OHPh, 4-MePh, 4-OH-3-OMePh, 4-N(Me)2Ph; R 
= H, Cl 

Scheme 8. 
 

In 2016 Maddila et al. have demonstrated a 
green methodology for the preparation of 
disubstituted isoxazolones by using Ag/SiO2 in 
water at low temperature through the reaction of 
aryl substituted aldehydes with ethylacetoacetate 
and hydroxylamine hydrochloride [33]. Various 

other catalyst such as NaOH, K₂CO₃, Na₂S, 
pyridine, BF₄, SiO₂, Al₂O₃, Fe₂O₃, CeO₂ , AgNO₃ 
, Ag/SiO₂, HClO₄/SiO₂ and FeCl₃/SiO₂. A wide 
range of solvents as DMF, acetonitrile, ethanol, 
dioxane, methanol, hexane and water were also 
examined while the best results were obtained in 
water (Scheme 9). 
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O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1.1 mmol 88-93%

Ag/SiO3(30 mg)
H2O(10 mL)

r.t, 30-120 min

 
Ar = C6H5, 4-OHC6H5, 4-EtC6H5, 2,4 diMeC6H4, 2,4,6-(OMe)3C6H3, 2,5-(OMe)2C6H4, 2,3-(OCH3)2C6H4, 

3-OHC6H5, 3,4 diOHC6H4, 2,5-diOHC6H4, 4-N(Me)2C6H5, 4-OMeC6H5 
Scheme 9. 

 

In 2015 Chavan et al. have described another 
efficient preparation of disubstituted isoxazolone 
derivatives through multi-component reaction of 

numerous aryl substituted aldehydes, 
ethylacetoacetate and hydroxyl amine 
hydrochloride in water at 5 °C [34] (Scheme 10). 
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1.92 mmol 1.92 mmol 1.92 mmol 45-98%

R

H2O(5 mL)

5°C, 20-75 min
R

 
Ar = Ph, 4-NHCOMePh, 4-OmePh, 3-OMe-4-OHPh, 2-OMePh, 3-Indole, 4-OEtPh, CH=CHPh, 3,4-

OCH2OPh, 4-FPH, 2-OHPh, 3-OHPh, 3-FPH, 4-OHPh, 4-MePh, 4-N(Me)2Ph; R1 = H, Cl; R2  = Me, Et 
Scheme 10. 
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In 2013 Kiyani and co-workers have reported 
the preparation of 3,4-disubstituted isoxazolones 
via a one pot reaction various substituted 
aldehydes, NH2OH.HCl and ethylacetoacetate by 

employing NaBH4 at room temperature in 
aqueous medium [35]. Different solvents like 
dioxane, acetone, hexane and ethanol were also 
demonstrated (Scheme 11). 
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H

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

1.92 mmol 1.92 mmol 1.92 mmol 45-98%

Sodium tetraborate(10 mol%)
H2O(5 mL)

r.t, 20-75 min

 
Ar = Ph, 4-OMePh, 2,4-diClPh, 4-CH3Ph, 4-NO2Ph, 4-ClPh, 2-Furyl, 2-Thienyl, 3-NO2Ph, 4-OH-3-

NO2Ph, 3-Chromenyl, 4-OHPh, 4-OH-3-OMePh, 3-OHPh, 2-OHPh, 4-N(Me)2Ph 
Scheme 11. 

 

In 2011 Liu and associates demonstrated an 
efficient and green methodology by the reaction of 
ethylacetoacetate with substituted aldehyde and 
NH2OH.HCl by thw use of sodium benzoate as 
catalyst in aqueous medium at low temperature 
[36]. Various other solvents for example, ethanol, 
dioxane, cyclohexane and acetone were also 

examined however the best results were obtained 
in water. Sodium benzoate was utilized as an 
efficient, novel and green catalyst for the 
knoevenagel condensation of aldhydes with 
active methylene compounds such as ethyl 
acetoacetate and malonitrile to offered substitute 
olefins (Scheme 12).  

 

Ar
O

HO
C2H5

O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1 mmol
75-96%

Sodium benzoate (2 mmol)
H2O (5 mL)

r.t, 1.5 - 3 h

 
Ar = Ph, 2-Furyl, CH=CHPh, 4-OMePh, 3-OMe-4-OHPh, 2-OHPh, 4-OHPh 

Scheme 12. 
 

In 2012 Mirzazade and co-workers 
demonstrated an eco-friendly protocol for 
synthesizing the disubstituted isoxazolones 
through the reaction of hydroxylamine 

hydrochloride, ethylacetoacetate and highly 
substituted aldehydes catalyzed by 1,4 
diazobicycle[2,2,2] octane (DABCO) in refluxing 
ethanol [37] (Scheme 13). 
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Ph O
C2H5

O O
NH2OH . HCl

O N

O

Ar

Ph

2 mmol 2 mmol 2 mmol 60-78%

DABCO (1.1 mmol )
EtOH ( 4 mL )

Reflux, 1-15 min

 
Ar = Ph, 4-ClPh, 4-BrPh, 2,4-OHPh, 4-MePh, 4-OHPh, CH=CHPh, 2-Naphthyl, 2-OCH3Ph, 4-OMePh, 

4-NMe2Ph, 2,4-OCH3Ph 
Scheme 13. 

 

In 2015 Kiyani and his group have 
demonstrated another effective single-pot multi-

component reaction of various aromatic 
aldehydes with ethylacetoacetate and 
NH2OH.HCl by using boric acid (H₃B0₃) in water 
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[38]. Various other solvents like ethanol, dioxane, 
hexane, water and acetone were also 

demonstrated however best results were obtained 
in water (Scheme 14). 
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C
H2

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

CH2

1 mmol 1 mmol 1 mmol 85-95%

Boric acid (10 mol%)
H2O (5 mL)

r.t, 50-1440 min
R

R

 
Ar = Ph, 4-NO2Ph, 3-OCH3Ph, 4-ClPh, 3-OHPh, 4-OHPh, 4-CH3Ph, 4-OCH3Ph, 4-OHPh, 4-OHPh, 2-
OHPh, 3-NO2-4-OHPh, 3-Penyl, 2,4-diClPh, 2-Thiphenyl, 2-Furyl, 4-N(Me)2Ph, 3-Coumarinyl; R = H, 

Cl, Ph 
Scheme 14. 

 

In 2011 Liu and associates have developed 
the synthesis of isoxazolones through the reaction 
of hydroxylamine hydrochloride with various 
aromatic aldehydes and ethyl acetoacetate by 
using sodium silicate pentahydrate as an efficient 

catalyst in water at room temperature [39]. 
Ethanol, dioxane, acetone and cyclohexane were 
also considered as solvents for this protocol, but 
the best result was obtained in water only 
(Scheme 15). 

 

Ar O

H

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

20 mmol 20 mmol 20 mmol 76-98%

Sodium silicate(1 mmol)
H2O ( 5mL)

r.t , 1.5-2.5 h

 
Ar = Ph, 4-OHPh, 2-OHPh, 2-Furyl, CH=CHPh, 4-OMePh, Vanillin 

Scheme 15. 
 

In 2013 Kiyani and co-workers have reported 
the preparation of 3,4-disubstituted isoxazolone 
derivatives through the reaction of hydroxylamine 
hydrochloride with various aromatic aldehydes 
and ethyl acetoacetate by using sodium saccharin 

in aqueous medium at low temperature [40]. A 
wide range of solvents were also tested however 
best results were obtained in water. Sodium 
saccharin as a basic green, low-cost, easily 
available compound was used as catalyst in some 
organic synthesis (Scheme 16).  

 

Ar O

H

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

1 mmol 1 mmol 1 mmol 88-96%

Sodium saccharin(10 mol%)
H2O ( 5mL)

r.t , 50-1440 min

 
Ar = Ph, 2-Pyridyl, 4-OMePh, 3-Coumarinyl, 4-MePh, 2,4-diClPh, 3-OMe-4-OHPh, 4-NO2Ph, 2-Furyl, 

4-N(Me)2Ph, 2-Thiophenyl, 3-Thiophenyl, 4-OHPh, 3-OHPh, 2-OHPh 
Scheme 16. 

 

In 2013 Kiyani and associates have described 
the synthesis of 3,4-disubstituted isoxazolone 
derivatives through the reaction of various 

substituted aldehydes with NH2OH.HCl and 
ethylacetoacetate by using sodium ascorbate in 
water at room temperature [41]. THF, acetone, 
hexane, ethanol, dioxane and cyclohexane were 



Setia et al. 
REVIEW 

 
 

Orbital: Electron. J. Chem. 12 (4): 267-275, 2020 274 

also demonstrated along with water however the 
best results was obtained only in water in terms of 

yield and time (Scheme 17).  

 

Ar O

H

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

2 mmol 2 mmol 2 mmol 90-95%

Sodium ascorbate(5 mol %)
H2O (8mL)

r.t , 30-900 min

 
Ar = C6H5, 4-NO2Ph, 4-ClPh, 4-OHPh, 2-Furyl, 3-OHPh, 2-OHPh, 4- CH3Ph, 2-Pyridyl, 2-Thienyl, 4-

OMePh, 3-Br-4-OH-5-OMePh, 5-OMe-1H-indolyl, 4-OMePh, 4-OH-3-NO2Ph, 4-OH-3-OMePh, 4-OH-
3-NO2Ph, 3-indolyl 

Scheme 17. 
 

In 2016 Rikani and associate have 
demonstrated the preparation of 3,4-disubstituted 
isoxazolones derivatives via reaction of numerous 

substituted aldehydes with ethylacetoacetate and 
NH2OH.HCl by employing natural citric acid in 
aqueous medium at low temperature [42] 
(Scheme 18).

 

Ar O

H

O
C2H5

O O
NH2OH . HCl

O N

O

Ar

10 mmol 10 mmol 10 mmol 70-96%

citric acid (10 mmol)
H2O (25 mL)

r.t , 5-24 h

 
Ar = Ph, 4-MePh, -CH=CHPh, 4-N(Me)2Ph, 3-BrPh, 4-OMePh, 2-OMCPh 

Scheme 18. 
 

In 2013 Fozooni et al. have demonstrated the 
single pot synthesis of 3,4-disubstituted 
isoxazolones derivatives through reaction of ethyl 
acetoacatate, various aromatic aldehydes and 
NH2OH.HCl by employing Fe₂O₃ nanoparticle, 

H₃PW₁₂O₄₀ and clinoptilolite with sodium acetate 
in water under microwave irradiation [43]. Fe₂O₃ 
nanoparticle had good performance than other 
catalyst in terms of yields and reaction time 
(Scheme 19). 

 

Ar O

H

O
C2H5

O O

O N

O

Ar

1 mmol 1 mmol 1 mmol

NH2OH.HCl

H3PW12O40 (5 mol%)
30-300 sec
57-89%

clinoptiololite(2.5 mol%)
60-350 sec
45-81%

Nano Fe2O3 (1 mol%)
30-100 sec

63-96%

NaOAc(1 mmol)
H2O(4 mL)

MWI,300 W

 
Ar = Ph, N,N-(Me)2Ph, 4-PPh, C4H3S, 4-OMePh; R = Me, Ph 

Scheme 19. 
 

 
4. Conclusions 

In summary, we have tried to focus on the 
various catalytic approach made for the efficient 
and green synthesis of disubstituted isoxazolones 

via multi-component reaction of hydroxylamine 
hydrochloride, ethyl acetoacetate with various 
substituted aldehydes. Many new biodegradables 
and homogenous organocatalysis have been 
explored for improving selectivity, purity and high 
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yield of 3,4-disubstituted isooxazolones. 
Particularly, some heterogeneous catalysts have 
been also used for synthesizing the disubstituted 
isoxazolones efficiently. Further, 3,4-disubstituted 
isoxazolones are important organic intermediates 
for the synthesis of various bio-active molecules. 

 

References and Notes 
[1]  Zhu, M. J.; Bienaymé, H. Reactions. Wiley-VCH, 

Weinheim: 2005. 

[2]  Kumaravel, K.; Vasuki, G. Curr. Org. Chem. 2009, 13, 
1820.  [Crossref] 

[3]  Liu, Y.; Wang, H.; Wan, J. Asian J. Org. Chem. 2013, 
2, 374.  [Crossref] 

4]   Talley, J. J.; Brown, D. L.; Carter, J. S.; Graneto, M. J.; 
Koboldt, C. M.; Masferrer, J. L.; Perkins, W. E.; 
Rogers, R. S.; Shaffer, A. F.; Zhang, Y. Y.  J. Med. 
Chem. 2000, 43, 775.  [Crossref]  

[5]  Prashanthi, Y.; Kiranmai, K.; Subhashini, N. 
Spectrochim. Acta, Part A 2008, 70, 30.  [Crossref]  

[6]  Kano, H.; Adachi, I.; Kido, R.; Hirose, K. J. Med. 
Chem. 1967, 10, 411. [Crossref] 

[7]  Padmaja, A.; Rajasekhar, C.; Muralikrishna, A.; 
Padmavathi, V. Eur. J. Med. Chem. 2011, 46, 5034. 
[Crossref] 

[8]  Diana, P.; Carbone, A.; Barraja, P.; Kelter, G.; Fiebig, 
H.-H.; Cirrincione, G. Bioorg. Med. Chem. 2010, 18, 
4524.  [Crossref] 

[9]  Santos, M. M.; Faria, N.; Iley, J.; Coles, S. J.; 
Hursthouse, M. B.; Martins, M. L.; Moreira, R. Bioorg. 
Med. Chem. Lett. 2010, 20, 193.  [Crossref] 

[10]  Adhikari, A. V. Synthesis of some new pyrazolines and 
isoxazoles carrying 4-methylthiophenyl moiety as 
potential analgesic and anti-inflammatory agents. 
NISCAIR Online Periodicals Repository. Available at: 
http://nopr.niscair.res.in/handle/123456789/3473  

[11]  Balalaei, S.; Sharifi, A.; Ahangarian, B. Indian J. 
Heterocycl. Chem. 2000, 10, 149.  

[12]  Lee, Y.-S.; Park, S. M.; Kim, B. H. Bioorg. Med. Chem. 
Lett. 2009, 19, 1126. [Crossref]  

[13] Changtam, C.; Hongmanee, P.; Suksamrarn, A. Eur. 
J. Med. Chem. 2010, 45, 4446.  [Crossref]  

[14]  Conti, P.; Dallanoce, C.; De Amici, M.; De Micheli, C.; 
Klotz, K.-N. Bioorg. Med. Chem. 1998, 6, 
401.  [Crossref]  

[15] Gordaliza, M.; Faircloth, G. T.; Castro, M. A.; del 
Corral, J. M. M.; López-Vásquez, M. L.; San Feliciano, 
A. J. Med. Chem. 1996, 39, 2865. [Crossref] 

[16] Kozikowski, A. P.; Tapadar, S.; Luchini, D. N.; Kim, K. 
H.; Billadeau, D. D. J. Med. Chem. 2008, 51, 4370. 
[Crossref] 

[17] Deng, B.-L.; Cullen, M. D.; Zhou, Z.; Hartman, T. L.; 
Buckheit Jr, R. W.; Pannecouque, C.; De Clercq, E.; 
Fanwick, P. E.; Cushman, M. Bioorg. Med. Chem. 
2006, 14, 2366. [Crossref] 

[18] Lawrence, S. L.; Roth, V.; Slinger, R.; Toye, B.; 
Gaboury, I.; Lemyre, B. BMC Pediatr. 2005, 5, 49. 
[Crossref] 

[19]  Vorobyeva, D. V.; Karimova, N. M.; Odinets, I. L.; 
Röschenthaler, G.-V.; Osipov, S. N. Org. Biomol. 
Chem. 2011, 9, 7335.  [Crossref]  

[20] Ishioka, T.; Kubo, A.; Koiso, Y.; Nagasawa, K.; Itai, A.; 
Hashimoto, Y. Bioorg. Med. Chem. 2002, 10, 1555. 
[Crossref] 

[21]  Ishioka, T.; Tanatani, A.; Nagasawa, K.; Hashimoto, Y. 
Bioorg. Med. Chem. Lett. 2003, 13, 2655. [Crossref]  

[22]  Wu, J. Y.-C.; Fong, W.-F.; Zhang, J.-X.; Leung, C.-H.; 
Kwong, H.-L.; Yang, M.-S.; Li, D.; Cheung, H.-Y. Eur. 
J. Pharmacol. 2003, 473, 9. [Crossref]  

[23] (a) Cocivera, M.; Effio, A.; Chen, H. E.; Vaish, S. J. 
Am. Chem. Soc. 1976, 98, 7362. [Crossref] (b) 
Villemin, D.; Martin, B.; Garrigues, B. Synth. Commun. 
1993, 23, 2251. [Crossref] 

[24] Ying-Qun, Z.; Chun, W.; Mei-Yue, Z.; Peng-Lei, C.; 
Yue-Min, L.; Xin, Z.; Jing-Ci, L. Chin. J. Org. Chem. 
2008, 28, 914. 

[25] Saikh, F.; Das, J.; Ghosh, S. Tetrahedron Lett. 2013, 
54, 4679. [Crossref] 

[26] Kiyani, H.; Ghorbani, F. J. Saudi Chem. Soc. 2017, 21, 
S112. [Crossref] 

[27]  Kiyani, H.; Jabbari, M.; Mosallanezhad, A. Jordan J. 
Chem. 2014, 146, 1. 

[28] Khandebharad, A.; Sarda, S.; Gill ChH, A. B. Res. J. 
Chem. Sci. 2015, 5, 27.  

[29] Dekamin, M. G.; Peyman, S. Z. Monatsh Chem. 2016, 
147, 445. [Crossref] 

[30] Kiyani, H.; Darbandi, H.; Mosallanezhad, A.; 
Ghorbani, F. Res. Chem. Intermed. 2015, 41, 
7561.  [Crossref] 

[31] Kiyani H.; Ghorbani F.; Kanaani A.; Ajloo D.; Vakili M. 
Res. Chem. Intermed. 2015, 41, 7739. [Crossref] 

[32] Kiyani, H.; Ghorbani, F. Res. Chem. Intermed. 2015, 
41, 7847. [Crossref] 

[33]  Maddila, S. N.; Maddila, S.; van Zyl, W. E.; 
Jonnalagadda, S. B. Res. Chem. Intermed. 2016, 42, 
2553. [Crossref] 

[34]  Chavan, A. P.; Pinjari, A. B.; Mhaske, P. C. J. 
Heterocycl. Chem. 2015, 52, 1911. [Crossref] 

[35] Kiyani, H.; Ghorbani, F. Open J. Org. Chem. 2013, 1, 
5. 

[36] Liu, Q.; Zhang, Y.-N. Bull. Korean Chem. Soc. 2011, 
32, 3559.  [Crossref] 

[37] Mirzazadeh, M.; Mahdavinia, G. H. Journal of 
Chemistry 2012, 9, 425. [Crossref] 

[38] Kiyani, H.; Ghorbani, F. Res. Chem. Intermed. 2015, 
41, 2653. [Crossref] 

[39]  Qing, L.; Wu, R. T. J. Chem. Res. 2011, 35, 598. 
[Crossref] 

[40]  Kiyani, H.; Ghorbani, F. Heterocycl. Lett. 2013, 3, 359. 

[41] Kiyani, H. Org. Chem. Indian J. 2013, 9, 97. 

[42] Rikani, A. B.; Setamdideh, D. Orient. J. Chem. 2016, 
32, 1433.  [Crossref] 

[43] Fozooni, S.; Hosseinzadeh, N. G.; Hamidian, H.; 
Akhgar, M. R. J. Braz. Chem. Soc. 2013, 24, 1649. 
[Crossref]   

https://doi.org/10.2174/138527209789630514
https://doi.org/10.1002/ajoc.201200180
https://doi.org/10.1021/jm990577v
https://doi.org/10.1016/j.saa.2007.07.028
https://doi.org/10.1021/jm00315a028
https://doi.org/10.1016/j.ejmech.2011.08.010
http://doi.org/10.1016/j.bmc.2010.04.061
https://doi.org/10.1016/j.bmcl.2009.10.137
http://nopr.niscair.res.in/handle/123456789/3473
https://doi.org/10.1016/j.bmcl.2008.12.103
https://doi.org/10.1016/j.ejmech.2010.07.003
https://doi.org/10.1016/s0968-0896(97)10051-7
https://doi.org/10.1021/jm960023h
https://doi.org/10.1021/jm8002894
https://doi.org/10.1016/j.bmc.2005.11.014
https://doi.org/10.1186/1471-2431-5-49
https://doi.org/10.1039/c1ob06040f
https://doi.org/10.1016/S0968-0896(01)00421-7
https://doi.org/10.1016/s0960-894x(03)00575-4
https://doi.org/10.1016/s0014-2999(03)01946-0
https://doi.org/10.1021/ja00439a042
https://doi.org/10.1080/00397919308013781
http://dx.doi.org/10.1016%2Fj.tetlet.2013.06.086
https://doi.org/10.1016/j.jscs.2013.11.002
https://doi.org/10.1007/s00706-015-1565-x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs11164-014-1844-x
https://doi.org/10.1007/s11164-014-1857-5
https://doi.org/10.1007/s11164-014-1863-7
https://doi.org/10.1007/s11164-015-2167-2
https://doi.org/10.1002/jhet.2293
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5012%2Fbkcs.2011.32.10.3559
https://doi.org/10.1155/2012/562138
https://doi.org/10.1007/s11164-013-1411-x
https://doi.org/10.3184%2F174751911X13176501108975
http://dx.doi.org/10.13005/ojc/320317
http://dx.doi.org/10.5935/0103-5053.20130211

