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ABSTRACT
Isoxazole is a five membered heterocyclic ring with 3C, 3H, and 1O,
&1N in ring structure, present in 1st and 2nd position respectively.
The Isoxazole ring is a constituent of several important natural
products including antibiotics, and has also become a major
constituent of several synthetic drugs. Being a polar aromatic
compound and presence of ether oxygen and secondary nitrogen adds
polarity as well the potential for hydrogen bonding and thus improves
pharmacokinetic characteristics of lead molecules. Isoxazoles are
important class of heterocyclic compounds, which are enormously
employed in the area of pharmaceuticals and therapeutic uses like
antibiotics, antipsychotics, bacteriostatic, cox-2 inhibitors, antiinflammatory drugs, MAOI inhibitor, anti-rheumatic drug, anti-viral
drug etc. This article end to review the work reported their chemistry
and pharmacological activities of Isoxazole derivatives during the last
few past years.
Keywords:
Antibiotics; Antipsychotics; Bacteriostatic;
inhibitors; anti-inflammatory; MAIO inhibitors; Anti-viral.

INTRODUCTION
The chemisry of Isoxazole was dated in
the year of 1888 by Claisen proposed the
correct
structure
(3-mehyl-5phenylisoxazole) for the compound which
isolated some years before, from the action
of hydroxylamine on benzoylacetone.
Claisen suggested the name monoazole for
the five member ring C3NO, which was
modified in Isoxazole by Hantsch, and it
was derived from isomeric ring oxazole.
Isoxazolechemistry was reported in “Ueber
Isoxazole” which is a classical paper,
published by Claisen. Claisen and a few
other authors, notably Dunstan and
Dymond Moureu. Wieland, and Schmidt,
explored different methods of synthesis of
Isoxazole
ring
from
nitroalkanes,

Cox-2

unsaturated carbonyl or
-di-carbonyl
compounds and nitrous and nitric acid.
Isoxazole is an azole with an oxygen atom
next of the nitrogen. It is also the class of
compound containing this ring. Isoxazole
rings are found in some natural products,
such as Ibotenic acid. Isoxazoles are also
from the basis of a number of drug,
including the cox-2 inhibitor valdecoxib.
An Isoxazole group is found in many betalactamase-resistant antibiotics, such as
Cloxacillin,
Dicloxacillin
and
Flucloxacillin.
AMPA (α-amino-3-hydroxy-5-methyl-4isoxazolepropionic acid)
AMPA (α-amino-3-hydroxy-5-methyl-4isoxazolepropionic acid) is a compound
that is a specific agonist for the AMPA

R Das et al, WRJPT, 2016, 2 (2): 9-20

Available at http://www.newresearch.co.in/

ISSN: 2454-5546

Pharma technology
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of the neurotransmitter glutamate.
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lactamase and it does not allow it to
bind,due to its large R chain. It placed on
the World Health Organization’s list of
Essential Medicines, the most important
medication needed in a basic health
system.
Danazol

2-Amino-3-(3-hydroxy-5-methyl-isoxazol-4yl)propanoic acid

In the central nervous system there are
several types of glutamatergic ion channels
including AMPA, kainic acid and Nmethyl-D-aspartic acid (NMDA) channels.
In the synapse, these receptors serve very
different purpose. AMPA can be used
experimentally to distinguish the activity
of one receptor from the other in order to
understand their differing functions.[1]
AMPA
generates
fast
excitatory
postsynaptic potentials (EPSP).
Cloxacillin

(1S,2R,13R,14S,17R,18S)-17-ethynyl-2,18dimethyl-7oxa6azapentacyclo[11.0.02,10.04,8.014,18]icosa-4(8),5,9trien-17-ol

Danazol is a derivative of the synthetic
steriodethisterone that suppresses the
production of gonadotropins and it has
some weak androgenic effects. It is used
for GnRH agonists. It is an isoxazole of
testosterone with isolated weak androgenic
activity and no estrogenic or progestagenic
effects.
Its use is limited by its
masculinizing side-effects, although it
effective for endometriosis.[2]
Dicloxacillin

(2S,5R,6R)-6-{[3-(2-chlorophenyl)-5-methyloxazol-4-carbonyl]amino}-3-dimethyl-7-oxo-4thia-1-azabicyclo[3.2.0]heptane-2-carboxylic
acid

Cloxacillin was discovered and developed
by Beecham and in an antibiotic useful for
the treatment of a number of bacterial
infections. Cloxacillin is used agonist
staphylococei that proceduce beta-

(2S,5R,6R)-6-{[3-(2,6-dichlorophenyl)-5-methyloxazole-4-carbonyl]amino}-3,3-dimethyl-7-oxo4-thia-1-azabicyclo[3.2.0]hepten-2-carboxylic
acid
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Dicloxacillin is a narrow-spectrum βLactam antibiotic of the penicillin class. It
is active against beta-lactamase producing
organisms such as Staphylococcus
aureus[3], which is good resistant of most
penicillin’s.
Epiboxidine

Review Article
dimethyl-7-oxo-4-thia-1azabicyclo{3.2.0]hepten-2-carboxylic acid

Flucloxacillin is a narrow spectrum betalactam antibiotic of the penicillin class. It
works against beta-lactamase producing
organisms such as Staphylococcus aureus.
It is more acid-stable and given orally as
well as in addition to parenteral routes. It
is infective against methicillin-resistant
Staphylococcus aureus.
Ibotenic acid

(1R,4S,6S)-6-(3-methylisoxazol-5-yl)-7azabicyclo[2.2.1]hepten

Epiboxidine is a chemical compound
which acts as a partial agonist at neural
nicotinic acetylcholine receptors, binding
to both the α3β4 and the α4β2 subtypes.
Epiboxidine has ten times less potent than
epibatidine as a α4β2 agonist, but has the
same potency as a α3β4 agonist. It has
only one tenth of the analgesic power of
epibatidine, but is also much less toxic.[4]
It is used is scientific research and as a
parent compound to derive newer
analogues which may be safer and have
greater potential for clinical development.

(S)-2-amino-2-(3-hydroxyisoxazol-5-yl)acetic
acid

Ibotenic acid is also referred to as
ibotenate and is a psychoactive drug which
occurs naturally in Amonita muscaria and
related species of mushrooms. It acts as a
non-selective glutamate receptor agonist.[5]
Due to this Ibotenic acid is a powerful
neurotoxin, and is employed as a “brainlesioning agent” in scientific research.[6]
Isocarboxazid

Flucloxacillin

(2S,5R,6R)-6-({[3-(chloro-5-fluorophenyl)-5methylisoxazol-4-yl]carbonyl}amino)-3,3-

N-benzyl-5-methylisoxazole-3-carbohydrazide

R Das et al, WRJPT, 2016, 2 (2): 9-20

Available at http://www.newresearch.co.in/

ISSN: 2454-5546

Pharma technology
Isocarboxazid
is
a
non-selective,
irreversible monoamine oxidase inhibitor
(MAOI) of the hydrazine class used as an
antidepressant. Isocarboxazid is used to
treat mood and anxiety disorders. It can
also be used in the treatment of
Parkinson’s disease and other dementiarelated disorders. It increases the travel of
the
monoamine
neurotransmitters
serotonin, dopamine, and nor-epinephrine
in the brain.

Review Article
potent, selective agonist for the GABAA
receptors and its shows the sedativehypnotic and dissociative psychotic
activity.
Oxacillin sodium

Leflunomide
(2S,5R,6R)-3,3-dimethyl-6-[(5-methyl-3-phenyl1,2-oxazole-4-carbonyl)amino-7-oxo-4-thia-1azabicyclo[3.2.0]heptane-2-carboxylic acid

5-methyl-N-[4-(trifluoromethyl)phenyl]isoxazole-4-carboxamide

Leflunomide is an immunosuppressive
disease-modifying anti rheumatic drug
(DMARD). It is used in rheumatoid
arthritis and psoriatic arthritis. It is a
pyrimidine
synthesis
inhibitor.[7]
Leflunomide side effects are liver damage,
lung disease and immunosuppressant.[8]

Oxacillin sodium is a narrow-spectrum
beta-lactam antibiotic of the penicillin
class developed by Beecham. It is widely
used in the US for the treatment of
penicillin resistant Staphylococcus aureus .
In high doses, renal, hepatic, or neruous
system effects can occur.
Parecoxib

Muscimol

5-(Aminomethyl)-isoxazol-3-ol

Muscimol is the psychoactive constituent
of Amanita muscaria, it is the related
species of mushroom. Muscimol acts as a

N-{[4-(5-methyl-3-phenylisoxazol-4yl)phenyl]sulfonyl}propanamide

Parecoxib is a water soluble and injectable
pro-drug of valdecoxib . It is a COX 2
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selective inhibitor in the same category as
Celecoxib and Rofecoxib . In cardiac
bypass surgery high doses of Parecoxib
were used to control pain after surgery .
Pleconaril
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for the treatment of acute myeloid
leukaemia. Its molecular target is FLT3,
also known as CD135 which is a protooncogene. FLT3 mutations are among the
most common mutation in acute myeloid
leukaemia due to internal tandem
duplication of FLT3. It had good results in
a phase II clinical trial for refractory AML
– particularly in patients who went on to
have a stem cell transplant.
Sitaxentan

3-{3,5-dimethyl-4-[3-(3methylisoxazol-5yl)propoxy]phenyl}-5-(trifluoromethyl)-1,2,4oxadiazole

Pleconaril is an antiviral drug.
It
administered either orally or intranasal. It
is active against viruses in the
Picornaviridae
family,
including
Enterovirus and Rhinovirus. It has shown
useful activity against the dangerous strain
Enterovirus D68.
Quizartinib

N-(4-chloro-3-mrethyl-1,2-oxazol-5-yl)-2-[2-(6methyl-2H-1,3-benzodioxol-5yl)acetyl]thiophene-3-sulfonamide

Sitaxentan sodium is a medication for the
treatment
of
pulmonary
arterial
hypertension(PAH).
In 2010 Pfizer
voluntarily removed sitaxentan from the
market due to concern about liver toxicity.
Sulfafurazole

1-(5-(tert-Butyl)isoxazol-3-yl)-3-(4-(7-(2morpholinoethoxy)benzo[d]imidazol[2,1b]thiazol-2-yl)phenyl)urea

Quizartinib is a small molecule receptor
tyrosine kinase inhibitor that is currently
under development by Ambit Biosciences

4-amino-o-(3,4-dimethyl-1,2-oxazol-5yl)benzensulfonamide
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Sulfafurazole
is
a
sulfonamide
antibacterial with an oxazole substituent.
It has antibiotic activity against a wide
range of Gram-negative and Gram-positive
organisms. It is sometimes given in
combination with erythromycin or
phenazopyridine. It is used locally in a 4%
solution or ointment.
1-{2-chloro-4-[(6,7-dimethoxyquinolin-4yl)oxy]phenyl}-3-(5-methylisoxazol-3-yl)urea

Sulfamethoxazole

4-amino-N-(5-methylisoxazol-3-yl)benzenesulfonamide

Sulfamethoxazole is a sulfonamide
bacteriostatic antibiotic . It is used to treat
urinary
tract
infections,
sinusitis,
toxoplasmosis, Pneumocystis pneumonia,
oral anaerobes . It is also known to
increase blood concentrations of the drug
warfarin and which can cause an
unexpected increase in clotting time and
uncontrolled bleeding. Sulfamethoxazole
can lead to a megaloblastic anaemia in
some patients because it is a foliate
antagonist.
Tivozanib

Tivozanib (AV-951) is an oral VEGF
receptor tyrosine kinase inhibitor. It is
undergoing clinical trial investigation for
the treatment of renal cell carcinomas. It
was developsd by AVEO Pharmaceuticals.
It is designed to inhibit all three VEGF
receptors.
The
Food
and
Drug
Administration’s recommending approval
of Tivozanid for renal cell carcinoma.
Valdecoxib

4-(5-methyl-3-phenylisoxazol-4yl)benzenesulfonamide

Valdecoxib is a non-steroidal antiinflammatory drug (NSAID). It is used in
the treatment of osteoarthritis, rheumatoid
arthristis and painful menstruation and
menstrual
symptoms.
It
is
a
cyclooxygenase-2 selective inhibitor.
RECENT
DEVELOPMENT
ISOXAZOLE DERIVATIVES
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ABT-418 is a drug developed by Abbott,
that has nootropic, neuro-protective and
anxiolytic effects.[10][11][12][13] It has been
researched for treatment of both
Alzheimer’s disease [14] and ADHD.[15] It
acts as an agonist at neural nicotinic
acetylcholine receptor.

α5IA(LS-193,268)

FE-β-CPPIT

3-(5-methylisoxazol-3-yl)-6-[(1-methyl-1H-1,2,3triazol-4-yl)methoxy][1,2,4]triazolo[3,4a]phthalazine

It is a nootropic drug invented in 2004 by a
team working for Merck, Sharo and
Dohme. It acts as a subtype-selective
inverse agonist at the benzodiazepine
binding site on the GABAA receptor. It
binds to the α1, α2, α3, and α5 subtypes, but
shows much higher efficacy at the α5
subtype, and acts either as a weak partial
agonist or inverse agonist at the other
subtypes.
The α5IA has possible
applications in the treatment of
Alzheimer’s disease and other form of
dementia.[9]

(1R,2S,3S,5S)-3-(4-chlorophenyl)-8-(2fluoroethyl)-2-(3-phenylisoxazol-5-yl)-8azabicyclo{3.2.1]octane

N-(2’-Fluoroethyl)-3β-(4’-chlorophenyl)2β-(3’-phenylisoxazol-5’-yl) nortropane
(FE-β-CPPIT) is a cocaine analogue.
FP-β-CPPIT

ABT-418

(1R,2S,3S,5S)-3-(4-chlorophenyl)-8-(3fluoropropyl)-2-(3-phenylisoxazol-5-yl)-8azabicyclo[3.2.1]octane

3-methyl-5-[(2S)-1-methylpyrrolidin-2-yl]-1,2oxazole

N-(3’-Fluoropropyl)-3β-(4’-chlorophenyl)2β-(3’-phenylisoxazol-5’-yl) nortropane
(FP-β-CPPIT) is a cocaine analogue.
MRK-016
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1-(5-chloro-2,4-dimethoxyphenyl)-3-(5methylisoxazol-3-yl)urea
3-tert-butyl-7-(5-methylisoxazol-3-yl)-2-(1methyl-1H-1,2,4-triazol-5ylmethoxy)pyrazolo(1,5-d)(1,2,4,)triazine

MRK-016 is a rapid α5 subunit –
containing GABAA receptor-selective
negative allosteric modulator that produces
rapid antidepressant effects in rat models
of depression.
NVP-AUY922

PNU-120596 is a drug that acts as a
portent and selective positive allosteric
modulator for the α7 subtype of neural
nicotinic acetylcholine receptors.[17][18] It
is used in scientific research into
cholinergic regulation of dopamine and
glutamate release in the brain.[19][20][21]
RTI-177

5-(2,4-Dihydroxy-5-isopropyl-phenyl)-N-ehtyl-4[4-(morpholinomethyl)phenyl]isoxazole-3carboxamide

NVP-AUY922 is an experimental drug
candidate for the treatment of cancer. It is
currently in Phase II clinical trials. NVPAUY922 is an inhibitor of heat shock
protein 90(Hsp90), [16] NVP-AUY922 has
shown promising activity in preclinical
testing against several different tumour
types.
PNU-120596

(1R,2S,3S,5S)-3-(4-Chlorophenyl)-8-methyl-2(3-phenyl-5-isoxazolyl)-8-azabicyclo[3.2.1]octane
Hydrochloride

RTI-177 (2β-(3-phenylisoxazol-5-yl)-3β(4-chlorophenyl)tropane, β-CPPIT) is a
synthetic stimulant drug from the
phenyltropane family, which acts as a DRI
with micro molar affinity for the SERT.[22]
RTI-177 has an unusually long duration of
action of 20 hours or more, substantially
longer that the related compound RTI-336
from which it differs in molecular structure
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derivative which acts as a potent and
selective dopamine reuptake inhibitor and
stimulant drug. It binds to the dopamine
transporter with around 20x the affinity of
cocaine.[25] RTI-336 fully substitutes for
cocaine in addicted monkeys and supports
self-administration. Research is ongoing
to determine whether it could be a viable
substitute drug in human cocaine addicts.
CONCLUSION

3-(4-chlorophenyl)-5-[(1R,2S,3S,5S)-8-methyl-3(4-methylphenyl)-8-azabicyclo[3.2.1]octa-2-yl]1,2-oxazole

3β-(4-methylphenyl)-2β-[3-(chlorophenyl)
isoxazol-5-yl]tropane (RTI-371) is a
phenyltropane derived drug which acts as a
potent and selective dopamine reuptake
inhibitor in vitro.
Recently it was
discovered that RTI-371 also acts as a
positive allosteric modulator of the hCB1
human cannabinoid receptor.[24]
RTI-336

(1R,2S,3S,5S)-8-methyl-2-(3-(4methylphenyl)isoxazol-5-yl)-3-(4-chlorophenyl)8-azabicyclo[3.2.1]octane

RTI-336, (LS-193, 309, (-)-2β-(3-(4methylphenyl)
isoxazol-5-yl)-3β-(4chlorophenyl) tropane) is a phenyltropane

The reviewed Isoxazole moiety has shown
a wide spectrum of biological activities.
The various subunits Isoxazole are having
significant
anti-microbial
activity.
Significant anti-psychotic, cox-2 inhibitor
is displayed by some effective substituted
Isoxazole derivatives which are presently
leading drug in the market.
Some
modified Isoxazole are found to be
effective as anti-inflammatory, MAIO
inhibitors, anti-rheumatic, where as some
of the derivatives of Isoxazole are found to
show antiviral, Tyrosine kinase activity.
Recently it was proven that some of the
important marketed Isoxazole nucleus
containing
drug
having
different
pharmacological like Tyrosine kinase
inhibitor as discussed in the above text.
The Isoxazole nucleus based lead
molecules are rapidly becoming very
important class of therapeutic agent under
rightly to replace many existing lead
molecules in the near feature. With the
key benefits including high rate successes
in clinical trial compare to traditional lead
molecules due to diverse pharmacological
action of less toxicity. So in the future,
therapeutic Isoxazole ring containing lead
molecule will play a vital role in the
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treatment of various diseases.
The
pharmacological profiles of this new
generation of Isoxazole derivatives
represent much progress with regard to the
older compounds.
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