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ABSTRACT
Objectives: Synthesis and in vitro anti-coagulant activity of some novel coumarin derivatives. The need for anticoagulant drugs is because the Stroke, heart attack, and pulmonary embolism are extremely common and often
fatal conditions. Methods: Coumarin derivatives were prepared by the condensation of 4-hydroxy coumarin or 7hydroxy 4- methyl coumarin with various acylated aromatic amines in the presence of dry acetone as solvent. The
acylated aromatic amines are prepared from various aromatic amines by treating with chloro acetyl chloride and
acetic acid. Results: Ten coumarin derivatives (CPD-1- CPD-10) are synthesized characterized by NMR and
mass spectral data and tested for in vitro anticoagulant activity by taking warfarin as standard. Conclusion:
Coumarin derivatives are showing the moderate anticoagulant activity. Further can be tested for other biological
activities.
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INTRODUCTION
Coumarin (2H-chromen-2-one)
is
a
fragrant chemical compound in the benzopyroneical
class, found in many plants, notably in high
concentration in the tonka bean (Dipteryx odorata),
vanilla grass (Anthoxanthumodoratum), sweet
woodruff (Galiumodoratum), mullein (Verbascum s
pp.), sweet
grass (Hierochloe
odorata), cassia
cinnamon (Cinnamomum aromaticum) and sweet
clover (Fabaceae spp.)1. The name comes from a
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French word, coumarou, for the tonka bean. It has a
sweet odor, readily recognized as the scent of
newly-mown hay, and has been used in perfumes
since 18821. Sweet woodruff, sweet grass and sweet
clover in particular are named for their sweet smell,
which is due to their high content of this substance.
It has been used as an aroma enhancer in pipe
tobaccos and certain alcoholic drinks, although in
general it is banned as a flavorant food additive, due
to concerns about hepatotoxicity coumarin causes in
animal models1. When it occurs in high
concentrations in forage plants, coumarin is a
somewhat bitter-tasting appetite suppressant, and is
presumed to be produced by plants as a defense
chemical to discourage predation1. Although
coumarin itself has no anticoagulant properties, it is
transformed
into
the
natural
anticoagulant dicoumarol by a number of species of
fungi. This occurs as the result of the production
of 4-hydroxycoumarin, then further (in the presence
of naturally occurring formaldehyde) into the actual
anticoagulant dicoumarol, a fermentation product
and mycotoxin1. This substance was responsible for
the bleeding disease known historically as "sweet
clover disease" in cattle eating moldy sweet
clover silage1. Coumarin is used in the
pharmaceutical industry as a precursor molecule in
the synthesis of a number of synthetic anticoagulant
pharmaceuticals similar to dicoumarol, the notable
ones being warfarin (trade named "Coumadin," not
to be confused with coumarin) and some even more
potent rodenticides that work by the same
anticoagulant mechanism1.
Coumarin has clinical medical value by itself, as
an edema modifier.
Coumarin
and
other benzopyrones, such as 5, 6 benzopyrone, 1, 2
benzopyrone, diosmin, and others, are known to
stimulate macrophages to degrade extracellular
albumen, allowing faster resorption of edematous
fluids. Other biological activities that may lead to
other medical uses have been suggested, with
varying degrees of evidence 1.Coumarin is also used
as a gain medium in some dye lasers, and as
a sensitizer in older photovoltaic technologies. The
biosynthesis of Coumarin in plants is via
hydroxylation, glycolysis, and cyclization of
Available online: www.uptodateresearchpublication.com

cinnamic acid. Coumarin can be prepared in a
laboratory in a Perkin reaction between
salicylaldehyde
and
acetic
anhydride1.
The Pechmann
condensation provides
another
synthesis of coumarin and its derivatives1.
The benzo-2-pyrone nucleus of the simple
coumarins derives from the phenylacrylic skeleton
of cinnamic acids1.
Pharmacological and biochemical actions of
simple coumarins
More than 300 coumarins have been identified from
natural sources, especially green plants. The
pharmacological and biochemical properties and
therapeutic applications of simple coumarins
depend upon the pattern of substitution. More
complex related compounds based on the coumarin
nucleus
include
the
dicoumarol/warfarin
anticoagulants, aflatoxins and the psoralens
(photosensitizing agents)2. Coumarin itself (1, 2benzopyrone) has long-established efficacy in slowonset long-term reduction of lymphoedema in man,
as confirmed in recent double-blind trials against
elephantiasis and post mastectomy swelling of the
arm. The mechanism of action is uncertain, but may
involve macrophage-induced proteolysis of oedema
protein. However, coumarin has low absolute
bioavailability in man (< 5%), due to extensive
first-pass hepatic conversion to 7-hydroxycoumarin
followed by glucuronidation. It may, therefore, be a
prodrug2. Scoparone (6, 7-dimethoxycoumarin) has
been purified from the hypolipidaemic Chinese herb
Artemisia scoparia and shown to reduce the
proliferative responses of human peripheral
mononuclear cells, to relax smooth muscle, to
reduce total cholesterol and triglycerides and to
retard the characteristic pathomorphological
changes in hypercholesterolaemic diabetic rabbits.
Various properties of scoparone were suggested to
account for these findings, including ability to
scavenge reactive oxygen species, inhibition of
tyrosine kinases and potentiation of prostaglandin
generation2. Osthole (7-methoxy-8-[3-methylpent2-enyl] coumarin) from Angelica pubescens, used
also in Chinese medicine, causes hypotension in
vivo, and inhibits platelet aggregation and smooth
muscle contraction in vitro2. It may interfere with
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calcium influx and with cyclic nucleotide
phosphodiesterases. Cloricromene, a synthetic
coumarin derivative, also possesses antithrombotic
antiplatelet actions, inhibits PMN neutrophil
function and causes vasodilatation. Some of these
properties of cloricromene have been ascribed to
inhibition of arachidonate release from membrane
phospholipids2.
Chemistry of coumarins
Chemistry
Coumarin or 2H-chromen-2one has also been
named like coumadin, benzo-1, 3-diazine or 5, 6,benzopyrimidine. It was first prepared by Gabriel in
1903.
Coumarin and its derivatives are all considered
phenylpropanoids. Some naturally occurring
Coumarin derivatives include umbelliferone (7hydroxycoumarin),
aesculetin
(6,
7dihydroxycoumarin),
herniarin
(7methoxycoumarin), psoralen and imperatorin.
4Phenylcoumarin is the backbone of the
neoflavones, a type of neoflavonoids.
Coumarin nucleus in ball and stick model
Synthesis
Resorcinol (1.1 g) was dissolved completely in
ethyl acetoacetate (1.35 g) in a 50 ml dry round
bottom flask. 40 ml of con sulphuric acid was added
to this homogeneous mixture and mixed thoroughly
using a glass rod. It was placed on a hot water bath
and heated gently for 3-4 h. After completion of the
reaction, mixture was cooled to room temperature
and 7-hydroxy-4-methylcoumarin was extracted34,35.
Biological activity
Coumarins are a group of important natural
compounds, and have been found to have multibiological activities such as anticoagulant, antiHIV, anti-tumor, anti-hypertension, anti-arrhythmia,
anti-osteoporosis, assuaging pain, preventing
asthma and antisepsis. Therefore, further
investigation should emphasize on improving
techniques for their development towards efficacy,
safety and potency.
Since, coumarins are known to possess
anticoagulant,
antiproliferative,
antimicrobial,
spasmolytic, antitumor, antioxidant activities
attempt will be made to design, synthesize, purify,
Available online: www.uptodateresearchpublication.com

analyze and evaluate for their possible anticoagulant
activity. In view these findings we propose to
design synthesize new coumarin derivatives and
evaluate for their possible anticoagulant activity.
MATERIAL AND METHODS
Chemicals and Reagents
7-hydroxy-4-methyl coumarin was prepared in JSS
college of Pharmacy laboratory and reagents
solvents used are purchased from MERCK,
Mumbai. The reagents, chemicals and solvents used
for the present work of laboratory and analytical
grade and purified by standard procedures reported
in Vogel’s text book of practical organic chemistry.
The melting point of the synthesized compounds
was determined in open capillary method, expressed
in °C. A periodic monitoring of the reaction was
made through TLC (Prepared with silica gel G) with
the solvent systems pet ether: ethyl acetate:
chloroform in the ratio of 5.5: 0.5: 4 and pet ether:
ethyl acetate in the ratio 6:4.
IR spectra were recorded on Shimadzu FT-IR 8400S spectrophotometer (JSS College of Pharmacy) by
KBr pellet technique and are expressed in cm-1.
1
HNMR and 13CNMR spectra were recorded on
Bruker 400 MHz FT-NMR spectrophotometer (IIT
MADRAS) using DMSO (d6) as the solvent and
TMS as internal standard (δ ppm). Mass spectra
were obtained by both GC-MS JEOL GC-MATE II,
Under EI ionization at 70ev (IIT MADRAS).Rats
for in vivo study are taken from animal house of
JSS college of Pharmacy, Mysore with animal
ethical committee.
Permission
In the present study we prepared some novel
coumarins by adopting suitable synthetic schemes.
We have optimized the synthetic schemes and the
synthesized compounds were purified and subjected
for physical and spectral analysis.
Experimented in the year 2012 at JSS College of
Pharmacy, Mysore.
Chemical synthesis
Preparation of 7-hydroxy-4-methyl coumarin
20ml of con H2SO4 was placed in an iodine flask
and
maintained
the
temperature
to
0-5° C. Mixture of equimolar quantity of ethyl
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acetoacetate (3.35ml) and resorcinol (2.8 g) was
transferred to the iodine flask containing sulphuric
acid and stirred until a clear solution is obtained
under ice cold conditions for about 2 h. The reaction
was monitored through TLC. After completion of
the reaction the reaction mixture was poured in to
the beaker containing crushed ice and stirred well to
form the crude precipitate of 7-hydroxy-4-methylcoumarin. Further, filtered and recrystallized from
ethanol.
Preparation of Acylated aromatic amines
Aromatic amine (0.1mole) and 10 ml of acetic acid
was taken in a iodine flask kept in a ice-cold
conditions. 8 ml of chloroactylchloride in 10 ml of
actic acid was added from dropping funnel with
continuous stirring for 2h. The reaction was
monitored through the TLC. Product formation is
confirmed by TLC and MP.
Preparation
of
coumarin
derivatives
(Compounds CPD-1-CPD-10)
Acylated amine (0.02mole) and coumarin (4hydroxy
coumarin
or
7-hydroxy-4-methyl
coumarin, 0.04 mole) were taken in a round bottom
flask along with 15 ml of dry acetone as solvent
.0.04 moles of potassium carbonate was added and
stirred for 48-60 h at 50°C until the product
formation. The reaction was monitored through
TLC. Then filtered, the filtrate was evaporated, the
solid obtained was washed for two times with 5%
sodium hydroxide solution and with water to get the
crude product. Then recrystallised with ethanol to
get pure compound.
The final compounds were characterized by TLC,
MP, IR, 1HNMR, 13CNMR and Mass spectral
analysis as shown in the Results section.
Anticoagulant activity
Anticoagulants have been widely used both
clinically and in vitro medical treatments. In clinical
practice, they are the drugs of choice for the
prevention and treatment of thromboembolic
disorders, and prophylaxis of thrombotic events
both pre- and post-surgery. Warfarin is an available
anticoagulant in the market which acts by inhibiting
vitamin K-dependent factors. Since, our synthesised
compounds are also coumarin derivatives we have
screened for their possible anticoagulant activity
Available online: www.uptodateresearchpublication.com

using albino rats by following the procedure
described below after grouping the animals.
Grouping
Rats of both the sex of 12 numbers were used,
weighed and housed in an animal house. The
animals were maintained on a commercial standard
pellet diet and water under standard conditions. Rats
were randomized into six groups each consisting of
two rats, one in each group for the dose of 1mg/kg
body weight and 0.5 mg/kg body weight,
respectively. The experiment was performed in two
batches for all the ten synthesized compounds using
the standard drug as warfarin. Each rat in a group
was identified by permanent marking with Picric
acid as,
1. Head
2. Head and Body
PROCEDURES
Preparation of test compounds and standard
drug solutions and dosing
All the synthesized compounds (CPD-1-CPD-10)
and standard drug, Warfarin, were dissolved in
water and suspended with the help of a CMC to
prepare the standard stock solution containing
0.1mg/ml. This stock solution was used to inject
each rat of the respective group by oral route. Out
of the two rats in each group, each one was
administered at the dose of 0.5mg/kg body weight
and 1.0 mg/kg body weight34.
Determination of clotting time/anticoagulant
activity
The clotting time was determined by capillary tube
method, it is a time taken to form a visible clot in
the form of fibrin which is measured by breaking
the capillary tube at regular intervals. Blood was
collected from the retro orbital plexuses under light
ether anesthesia. The clotting time of the blood
before injecting the sample was considered as a
normal. Further after every 6 hours the clotting time
of the blood was determined till the 48 h32.
RESULTS AND DISCUSSION
The coumarin derivatives were prepared according
to the synthetic scheme outlined in the materials and
July – September
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methods and the physical data of the compounds
synthesized are provided.
Anticoagulant activity
The in vivo anti-coagulant activity of the
synthesized compounds were determined by
capillary tube method the results of this evaluation
are summarized in Ta.
DISCUSSION
Designing some novel coumarins for their
possible anticoagulant activity
Considering the side effects such as blood in the
urine, bleeding gums, unusual bleeding, lethargy,
weakness etc associated with Warfarin, an existing
drug in the market as oral anticoagulant gives us the
opportunity to develop some newer coumarins for
their anticoagulant properties. In this context,
considering the structure of Warfarin some novel
coumarin derivatives were designed considering the
synthetic feasibility in our laboratory. As the
warfarin structure contains an hydrophobic
substitution at the third position of its coumarin ring
system. Here, we have made an attempt to
derivatise the phenolic hydroxyl group of the
coumarin nucleus at fourth and seventh positions. In
this way, we chose different aromatic amines and
connected with two carbon linker to connect it to
the phenolic hydroxyl group of coumarin nucleus.
We have designed two series of compounds, one
with substitution on the phenolic hydroxyl group of
4-hydroxy coumarin and another series over the
phenolic hydroxyl group oh 7-hydroxy-4-methyl
coumarin.
Chemistry
As part of the synthesis, 7-hydroxy4-methyl
coumarin
were synthesized by reacting
resorcinol with ethylacetoacetate in acidic medium
in good to moderate yields as shown in the synthetic
Scheme. The acylated aromatic amines were
synthesized by reacting chloroacetylchloride with
different aromatic amines. Then coumarin
derivatives (CPD-1-CPD-10) were prepared by
reacting 7-hydroxy4-methylcoumarin (or) 4hydroxycoumarin with different acylated aromatic
amines. The compounds were obtained in good
yields (60-85%) and the purity of the compounds
Available online: www.uptodateresearchpublication.com

was established by single spot in TLC. The
compounds synthesized were characterized by IR,
NMR and Mass spectral data.
Synthesis of coumarin derivatives (CPD-1-CPD-5):
The fusion of 0.02mole of different acylated
aromatic amines and 0.04 mole of 4-hydroxy
coumarinn in the presence of 0.02 mole of
potassium carbonate afforded the coumarin
derivatives (CPD-1-CPD-5) with 60% of isolated
yield
IR spectrum of coumarin derivatives(4-hydroxy
coumarin derivatives) (CPD-1-CPD-5) exhibited a
broad absorption at 3300 cm-1 to 3500 cm-1 which
indicates the presence of the amine group. The
aromatic C-H stretching was observed at 3000 cm1to3100 cm-1. The aliphatic C-H stretching was
observed at 2900 cm-1 to 2999 cm-1.The compound
2-(2-oxo-2H-chromen-4-yloxy)-N-(4-chlorophenyl)
acetamide exhibited a band at 709 cm-1 is attributed
to the chloro group in the nucleus.
IR spectrum of coumarin derivatives(7-hydroxy 4methyl coumarin derivatives) (CPD-6-CPD-10)
exhibited a broad absorption at 3300 cm-1 to 3500
cm-1 which indicates the presence of the amine
group. The aromatic C-H-stretching was observed
at 3000 cm-1to3100 cm-1. The aliphatic C-H
stretching was observed at 2900 cm-1 to 2999 cm-1.
The compound 2-(4-methyl-2-oxo-2H-chromen-7yloxy)-N-(4-fluorophenyl)acetamide
(CPD-8)
exhibit absorption at 775 cm-1 indicates that it
contains halogen (F) atom in nucleus. The
compound
2-(4-methyl-2-oxo-2H-chromen-7yloxy)-N-(4-chlorophenyl) acetamide (CPD-10) is
showing absorbance at 776 cm-1 indicates that it
contain chlorine group in nucleus.
The 1H-NMR spectrum of 2-2-(2-oxo-2H-chromen4-yloxy)-N-m-tolylacetamide (CPD-1) resonated at
singlet at 10.18 ppm attributed to NH group one
proton gives singlet peak. The aromatic protons
resonated as multiplet between 6.9-9.8 ppm. The
resonance peaks at 5.89, 5.02, 2.3 ppm indiacates
=CH, CH2, CH3 respectively. The 13C-NMR
spectrum of 2-2-(2-oxo-2H-chromen-4-yloxy)-N-mtolylacetamide (CPD-1) resonated at 21.09 indicates
CH3 carbon atom and peak at 67 ppm indicates
CH2 carbon atom. Resonance peaks between 115
July – September
109

Venkatramaiah T and Prashantha Kumar B R. / Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 6(3), 2018, 105-122.

ppm to 161 ppm indicates 13 aromatic carbon atoms
and peaks at 164.36 ppm, 164.59 ppm indicates two
C=O group carbon atoms. The GC-MS spectrum of
2-2-(2-oxo-2H-chromen-4-yloxy)-N-mtolylacetamide (CPD-1) showed molecular ion peak
at m/e 309.32.
Structural Cleavage of 2-2-(2-oxo-2H-chromen-4yloxy)-N-m-tolylacetamide (CPD-1) for Mass
spectra
The 1H-NMR spectrum of 2-(2-oxo-2H-chromen-4yloxy)-N-p-tolylacetamide (CPD-2) resonated at
singlet at 9.63 ppm attributed to NH group one
proton gives singlet peak. The aromatic protons
resonated as multiplet between 6.4-7.5 ppm. The
resonance peaks at 4.72 ppm, 3.98? ppm, 2.25ppm
indicates =CH,CH2,CH3 respectively. The 13CNMR spectrum of 2-(2-oxo-2H-chromen-4-yloxy)N-p-tolylacetamide (CPD-2) resonated at 20.36
indicates CH3 carbon atom and peak at 58.57 ppm
indicates CH2 carbon atom. Resonance peaks
between 114 ppm to 135 ppm indicates 13 aromatic
carbon atoms and peaks at 167.72 ppm indicates
two C=O group carbon atoms. The GC-MS
spectrum of 2-(2-oxo-2H-chromen-4-yloxy)-N-ptolylacetamide (CPD-2) showed molecular ion peak
at m/e 309.
Structural Cleavage of 2-(2-oxo-2H-chromen-4yloxy)-N-p- tolylacetamide (CPD-2) for Mass
spectra
The GC-MS spectrum of Mass spectrum of 2-(2oxo-2H-chromen-4-yloxy)-N-(4chlorophenyl)
acetamide (CPD-3) showed molecular ion peak at
m/e 329.
Structural Cleavage of2 - (2-oxo-2H-chromen-4yloxy)-N-(4- chlorophenyl) acetamide (CPD-3) for
Mass spectra
The 13C-NMR spectrum of 2-(2-(2-oxo-2Hchromen-4-yloxy) acetamido) benzoate (CPD-5)
resonated at 18.36 indicates CH3 carbon atom and
peak at 58.57 ppm indicates CH2 carbon atom.
Resonance peaks between 116 ppm to 135 ppm
indicates 13 aromatic carbon atoms and peaks at
167.72 ppm indicates two C=O group carbon
atoms. The GC-MS spectrum of Mass spectrum of
2-(2-(2-oxo-2H-chromen-4-yloxy)
acetamido)
Available online: www.uptodateresearchpublication.com

benzoate (CPD-5) showed molecular ion peak at
m/e 353.
Structural Cleavage of 2-(2-(2-oxo-2H-chromen-4yloxy) acetamido) benzoate (CPD-5) for Mass
spectra.
The 1H-NMR spectrum of 2-(4-methyl-2-oxo-2Hchromen-7-yloxy)-N-m-tolylacetamide
(CPD-6)
resonated at singlet at 10.10 ppm attributed to NH
group one proton gives singlet peak. The aromatic
protons resonated as multiplet between 6.88-7.72
ppm. The resonance peaks at 6.21 ppm, 4.83 ppm,
2.49 ppm, 2.25 ppm indicates =CH, CH2, CH3,
CH3 respectively. The 13C-NMR spectrum of 2-(4methyl-2-oxo-2H-chromen-7-yloxy)-N-mtolylacetamide (CPD-6) resonated at 18.08 indicates
CH3 carbon atom and peak at 21.11 ppm indicates
CH2 carbon atom. Resonance peaks between
111.40 ppm to 160 ppm indicates 13 aromatic
carbon atoms and peaks at 160.83 ppm,165.72
ppm indicates two C=O group carbon atoms. The
GC-MS spectrum of 2-(4-methyl-2-oxo-2Hchromen-7-yloxy)-N-m-tolylacetamide
(CPD-6)
showed molecular ion peak at m/e 323.
Anti-coagulant activity
Anticoagulants have been widely used both
clinically and in vitro medical treatments. In clinical
practice, they are the drugs of choice for the
prevention and treatment of thromboembolic
disorders, and prophylaxis of thrombotic events
both pre- and post-surgery. Warfarin is an available
anticoagulant in the market which acts by inhibiting
vitamin K-dependent factors. Since, our synthesised
compounds are also coumarin derivatives we have
screened for their possible anticoagulant activity
using albino rats by following the procedure
described below after grouping the animals. All the
synthesized compounds (CPD-1to CPD-10) were
screened for their possible anti-coagulant activity
using clotting time measurement on albino rats after
injecting the compounds at the two dose levels of
0.5mg/kg body weight and 1.0mg/kg body weight,
respectively. In vivo anticoagulent activity of the
synthesized compounds was determined by the
capillary method using warfarin as standard
anticoagulent. Surprisingly, none of the synthesized
coumarins showed significant anticoagulant
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activity. However, compounds CPD-1, CPD-2,
CPD-5 and CPD-10 showed a moderate
anticoagulant activity. Whereas rest of the
compounds exhibited no anticoagulant activity.
Table No.1: List of aryl amines used for the preparation of acylated amines
Sym
Aryl amine
R
CPD-1
m-toluidine
CH3
CPD-2
p-toluidine
CH3
CPD-3
4-chloroaniline
Cl
CPD-4
o-toluidine
CH3
CPD-5
methyl 2-aminobenzoate
CH3COO
CPD-6
m-toluidine
CH3
CPD-7
p-toluidine
CH3
CPD-8
4-fluoroaniline
F
CPD-9
Aniline
CPD-10
4-chloroaniline
Cl
Table No.2: List of Synthesized Compounds
Sym
Structure
Chemical name
O

O

O

CPD-1

2-(2-oxo-2H-chromen-4-yloxy)-N-m-tolylacetamide

H 2C
C
O

NH

CH 3
O

O

O

CPD-2

2-(2-oxo-2H-chromen-4-yloxy)-N-p-tolylacetamide

H2C
C
O

NH

CH3

O

O

2-(2-oxo-2H-chromen-4-yloxy)-N-(4-chlorophenyl)
acetamide

O

CPD-3

H2C
C
O

NH

Cl

O

CPD-4

O

2-(2-oxo-2H-chromen-4-yloxy)-N-o-tolylacetamide

O
H 2C
C
O

NH
CH 3

O

O

Methyl 2-(2-(2-oxo-2H-chromen-4-yloxy)
acetamido) benzoate

O

CPD-5

H2 C
C
O

H3C
NH

O
C
O

O

H3 C

O

CPD-6

2-(4-methyl-2-oxo-2H-chromen-7-yloxy)-N-mtolylacetamide

O
H2 C
C
O

NH

CH 3

O

H 3C

O

CPD-7

2-(4-methyl-2-oxo-2H-chromen-7-yloxy)-N-ptolylacetamide

O
H2C
C
O

NH

CH3
O

H3C

O

CPD-8

2-(4-methyl-2-oxo-2H-chromen-7-yloxy)-N-(4fluorophenyl)acetamide

O
H2C
C
O

NH

F

H3C

O

O

CPD-9

2-(4-methyl-2-oxo-2H-chromen-7-yloxy)-Nphenylacetamide

O
H2C
C
O

NH

H3C

O

O

CPD-10

O
H2C
C
O

NH

2-(4-methyl-2-oxo-2H-chromen-7-yloxy)-N-(4chlorophenyl)acetamide

Cl
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Table No.3: Physical data of the Synthesized compounds CPD-1 to CPD-5 from 4-Hydroxy Coumarin
Sym
Molecular formula
M.W.
m.p. (oC)
Rf value
% Yield
CPD-1
C18H15NO4
309
275
0.61*
82
CPD-2
C18H15NO4
309
289
0.87*
75
CPD-3
C17H12ClNO4
330
268
0.82**
85
CPD-4
C18H15NO4
309
293
0.62**
80
CPD-5
C19H15NO6
353
278
0.81**
72
*Mobile phase = toluene: ethyl acetate (6: 4)
**Mobile phase = ethyl acetate: toluene: chloroform (0.5:5.5:4)
Table No.4: Physical data of the compounds 6 to 10 from 7-Hydroxy-4-methyl Coumarin
Sym
Molecular formula
M.W.
m.p. (oC)
Rf value
% Yield
CPD-6
C19H17NO4
323
296
0.71*
82
CPD-7
C19H17NO4
323
291
0.53**
75
CPD-8
C18H14FNO4
327
295
0.23**
70
CPD-9
C18H15NO4
309
290
0.49*
55
CPD-10
C18H15ClNO4
344
265
0.67*
70
*Mobile phase = toluene: ethyl acetate (6: 4)
**Mobile phase = ethyl acetate: toluene: chloroform (0.5:5.5:4)
Table No.5: IR spectral data of the synthesized compounds
Sym
CHEMICAL NAME
IR data in cm-1
2-(2-oxo-2H-chromen-4-yloxy)3390(N-H), 3080(ArC-H), 2950(AliCH), 1691(C=O),
CPD-1
N-m-tolylacetamide
1678(C=O), 1602(C=C), 1263 (C-O)
2-(2-oxo-2H-chromen-4-yloxy)3375(N-H), 3032(ArC-H), 2922(Ali-CH), 1672(C=O),
CPD-2
N-p-tolylacetamide
1651(C=O), 1647(C=C)1112 (C-O)
2-(2-oxo-2H-chromen-4-yloxy)3322(N-H), 3064(ArC-H), 2922(Ali-CH), 1695(C=O),
CPD-3
N-(4-chlorophenyl) acetamide
1681(C=O), 164720(C=C)1192(C-O), 762 (C-Cl)
2-(2-oxo-2H-chromen-4-yloxy)3301(N-H), 3090(ArC-H), 2962(Ali-CH),
CPD-4
N-o-tolylacetamide
1693(C=O), 1627(C=O), 1608(C=C), 1188 (C-O)
Methyl 2-(2-(2-oxo-2H-chromen3369(N-H), 3070(ArC-H), 2980(Ali-CH), 1678(C=O),
CPD-5
4-yloxy) acetamido) benzoate
1624(C=O), 1606(C=C), 1188 (C-O), 1122(C-O)
2-(4-methyl-2-oxo-2H-chromen3363(N-H), 3095(ArC-H), 2985(-CH3), 2914(Ali-CH),
CPD-6
7-yloxy)-N-m-tolylacetamide
1687(C=O), 1672(C=O), 1620(C=C), 1155 (C-O)
2-(4-methyl-2-oxo-2H-chromen3300(N-H), 3097(ArC-H), 2970(-CH3 )
CPD-7
7-yloxy)-N-p-tolylacetamide
2920(Ali-CH), 1121 (C-O)
2-(4-methyl-2-oxo-2H-chromen3423(N-H), 3059(ArC-H),
CPD-8
7-yloxy)-N-(4-fluorophenyl)
2899(-CH3), 2914(Ali-CH), 1697(C=O),
acetamide
1676(C=O), 1654(C=C), 1161 (C-O),795(-F)
2-(4-methyl-2-oxo-2H-chromen3321(N-H), 3064(ArC-H), 2800(-CH3), 2900(Ali-CH),
CPD-9
7-yloxy)-N-phenylacetamide
1696(C=O), 1681(C=O), 1620(C=C), 1141 (C-O)
2-(4-methyl-2-oxo-2H-chromen3423(N-H), 3051(ArC-H), 2890(-CH3), 2920(Ali-CH),
CPD-10
7-yloxy)-N-(4-chlorophenyl)
1672(C=O),1670(C=O), 1635(C=C), 1154 (C-O), 776(-Cl)
acetamide
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Table No.6: 1H-NMR, C13-NMR, Mass Spectral data of Synthesized Compounds
1H-NMR Spectral data
C13-NMR Spectral data
Mass Spectral
Sym
Chemical shift
Peaks at (δ
data
Protons
Carbons
(δ ppm)
ppm)
21.09
(CH3)
10.18
(s, 1H, NH)
67.66
(CH2)
61.73 (base peak)
6.9-7.9
(m, 8H, Ar-H)
91.18
(=CH2)
309 (M+, 80%)
CPD-1
5.89
(s, 1H, =CH)
(13 Ar-C)
115-161
5.02
(s, 3H, CH2)
311 (M+2, 25%)
164.36
(C=O)
(s, 3H, CH3)
2.30
(C=O)
164.59
9.63
(S, 1H, NH)
20.36
(CH3)
7.54
(d, 2H, NH)
(CH2)
58.57
61.43 (base peak)
7.15
(d, 2H, Ar-H)
(=CH2)
71.68
CPD-2
7.05-6.4
(m, 4H, Ar-H)
309 (M+, 80%)
(13 Ar-C)
114-135
4.73
(s, 1H, =CH)
311 (M+2, 25%)
(C=O)
167.72
3.9
(s, 2H, CH2)
(C=O)
167.72
2.25
(s, 3H, CH3)
62 (base peak)
CPD-3
___
___
___
___
329 (M+, 80%)
331 (M+2, 25%)
19
(CH3)
57.35
(CH2)
57 (base peak)
90.08
(=CH2)
CPD-5
___
___
353 (M+, 80%)
116-135
(13 Ar-C)
355 (M+2, 25%)
161.72
(C=O)
167.83
(C=O)
18.08
(CH3)
10.10
(s, 1H, NH),
21.11
(CH3)
7.72-6.88
(m, 7H, Ar-H),
67.27
58 (base peak)
(CH2)
6.21
(s, 1H, =CH),
CPD-6
101.66
(=CH)
323 (M+, 80%)
4.83
(s, 2H, CH2)
111.40-160
(13Ar-C)
325 (M+2, 25%)
2.49
(s, 3H, CH3)
160.72
(C=O)
2.26
(s, 3H, CH3)
167.83
(C=O)
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Table No.7: In-vivo anti-coagulant activity data (capillary tube method of anti-coagulant activity)
Groups of
Rats
Group-1

Group-2

Group-3

Group-4

Group-5

Group-6

Group-1

Group-2

Group-3

Group-4

Group-5

Duration
Standard drug
(Warfarin
1mg/kg)
CPD-1
(0.5mg/kg)
CPD-1
(1.0mg/kg)
CPD-2
(0.5mg/kg)
CPD-2
(1.0mg/kg)
CPD-3
(0.5mg/kg)
CPD-3
(1.0mg/kg)
CPD-4
(0.5mg/kg)
CPD-4
(1.0mg/kg)
CPD-5
(0.5mg/kg)
CPD-5
(1.0mg/kg)
CPD-6
(0.5mg/kg)
CPD-6
(1.0mg/kg)
CPD-7
(0.5mg/kg)
CPD-7
(1.0mg/kg)
CPD-8
(0.5mg/kg)
CPD-8
(1.0mg/kg)
CPD-9
(0.5mg/kg)
CPD-9
(1.0mg/kg)
CPD-10
(0.5mg/kg)
CPD-10
(1.0mg/kg)

CLOTTING TIME ( IN SEC)
24
30
36
12 h 18 h
h
h
h

42
h

48 h

128

186

254

310

360

385

349

320

28

55

60

75

80

105

110

97

80

30

80

92

120

158

178

180

130

115

24

90

98

100

110

115

120

123

100

31

98

100

125

130

140

145

150

130

25

28

31

33

39

41

42

36

33

27

31

34

36

41

45

42

38

31

29

32

33

34

35

31

29

28

27

31

34

36

40

43

44

39

38

36

24

100

120

120

130

135

140

135

120

28

115

156

160

170

180

185

180

140

25

27

31

35

37

40

41

35

34

31

35

35

39

41

43

42

39

38

29

31

33

35

40

43

39

37

36

31

33

35

38

41

45

42

41

38

28

30

33

36

37

42

45

40

39

33

34

38

41

44

46

41

38

36

26

29

34

37

39

40

41

38

38

30

34

38

39

43

44

42

38

36

26

70

80

86

80

90

98

85

80

30

80

81

86

98

100

110

120

90

0
h

6
H

30
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Scheme: Synthetic diagram of the Coumarin derivatives (CPD-1-CPD-5) and (CPD-6-CPD-10)

Scheme No.1: Synthetic diagram of 7-Hydroxy-4-Methyl Coumarin

Scheme No.2: Synthetic diagram of Acylated Aromatic amines
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Scheme No.3: Synthetic diagram of Coumarin derivatives from 4-hydroxy coumarin and 7-Hydroxy-4methyl Coumarin
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Figure No.1: In-vivo anti-coagulant activity data of compound (CPD-1) (capillary tube method of anticoagulant activity
X-axis=Time intervals of drug administration, Y-axis= Clotting time
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Figure No.2: In-vivo anti-coagulant activity data of compound (CPD-2) (capillary tube method of
anti-coagulant activity
X-axis=Time intervals of drug administration, Y-axis= Clotting time

Figure No.3: In-vivo anti-coagulant activity data of compound (CPD-5) capillary tube method of
anti-coagulant activity
X-axis=Time intervals of drug administration, Y-axis= Clotting time

Figure No.4: In-vivo anti-coagulant activity data of compound (CPD-10) capillary tube method of
anti-coagulant activity.
X-axis=Time intervals of drug administration, Y-axis= Clotting time
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SUMMARY
This thesis deals with the investigations carried out
on “Design, synthesis and anticoagulant activity of
some novel coumarins”. The following are some of
the findings of the work;
• Considering the structure of warfarin and review
of literature some novel coumarins were
designed consisting of two series of compounds,
one with substitution on the phenolic hydroxyl
group of 4-hydroxy coumarin and another series
over the phenolic hydroxyl group oh 7-hydroxy4-methyl coumarin.
• For the synthesis of designed coumarins,
acylated amines served as the key intermediate
and was prepared from chloroacetylchloride and
acetic acid, aromatic amines in two steps. We
have synthesized five coumarin derivatives (1 to
5) by using 4-hydroxy coumarin and another
five more using 7-hydroxy 4-methyl coumarin.
• All the synthesized compounds were purified by
recrystallisation technique.
• The synthesized compounds were characterized
by IR, 1H-NMR, 13C-NMR and GC-MS spectra.
The IR, 1H-NMR and GC-MS data were
consistent with the proposed structures.
In vivo anticoagulant activity of the synthesized
compounds was determined by capillary method by
taking warfarin as standard anticoagulant on rats.
Compounds 1, 2, 5 and 10 exhibited moderate
anticoagulant activity, whereas rest of the
compounds failed to exhibit anticoagulant activity.
CONCLUSION
A two series of coumarins were designed and
synthesized using appropriate synthetic Scheme.
The synthesized compounds were purified and well
characterized by TLC, IR, 1H-NMR, 13C-NMR and
GC-MS data. Compounds CPD-1, CPD-2, CPD-5,
CPD-10 are exhibited moderate anti-coagulant
activity whereas rest of the compounds failed to
show anticoagulant activity.

Available online: www.uptodateresearchpublication.com

ACKNOWLEDGEMENT
The authors are thankful to the head of the
department of chemistry, JSS College of Pharmacy,
Mysore, India, for providing laboratory facilities to
carry out the M.Pharm thesis work. We also thank
IIT, Madras for data analysis of the compounds for
1H NMR and C13 NMR, Mass. We also thank
M.Pharm pharmacology department for their work
in anti-coagulant activity of compounds.
CONFLICT OF INTEREST
We declare that we have no conflict of interest.
BIBLIOGRAPHY
1. From Wikipedia and Encyclopedia Google
search.
2. Bye A, King H K. The biosynthesis of 4hydroxycoumarin and dicoumarol by
Aspergillus
fumigatus
Fresenius,
Biochemical Journal, 117(2), 1970, 237245.
3. Wikipedia and encyclopedia Google search
side effects of coumarins.
4. Arora R B, Mathur C N. Coumarins
relationship
between
structure
and
anticoagulant
activity
of
coumarin
derivatives, Pharmacol Chemother, 20(1),
1963, 29-35.
5. Rafat Mohareb. M, Daisy Fleita H, Ola K
Sakka. Novel Synthesis of HydrazideHydrazone Derivatives and Their Utilization
in the Synthesis of Coumarin, Pyridine,
Thiazole and Thiophene Derivatives with
Antitumor Activity, Molecules, 16(1), 2011,
16-27.
6. Jae-Chul Jung, Oee-Sook Park. Synthetic
Approaches and Biological Activities of 4Hydroxycoumarin Derivatives, Molecules,
14(11), 2009, 4790-4803.
7. Bernadette S. Creaven, Denise A Egan.
Synthesis, characterization and antimicrobial
activity of a series of substituted coumarin3-carboxylatosilver
(I)
complexes,
Inorganica Chimica Acta, 359(12), 2006,
3976-3984.
July – September

120

Venkatramaiah T and Prashantha Kumar B R. / Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 6(3), 2018, 105-122.

8. Biljana R Deki, Niko S Radulovic, Vidoslav
S Dekic, Rastko D Vukicevic and Radosav
M Palic. Synthesis and Antimicrobial
Activity of New 4-Heteroarylamino
Coumarin Derivatives Containing Nitrogen
and Sulfur as Heteroatom’s, Molecules,
15(4), 2010, 2246-2256.
9. Kinza Aslam. Kaleem, Khosa M K.
Synthesis and applications of coumarin, Pak
J Pharm. Sci, 23(4), 2010, 449-454.
10. Shaabani A, Ghadari R, Rahmati A and
Rezayan A H. Coumarin Synthesis via
Knoevenagel Condensation Reaction in 1, 1,
3, 3-N, N, N', N'-1-Tetramethylguanidinium
Trifluoroacetate Ionic Liquid, J Iran Chem
Soc, 6(4), 2009, 710-714.
11. Parameswaran Manojkumar, Thengungal
Kochupappy
Ravi,
Gopalakrishnan
Subbuchettiar. Synthesis of coumarin
heterocyclic derivatives with antioxidant
activity and in vitro Cytotoxic activity
against tumour cells, Acta Pharm, 59(2),
2009, 159-170.
12. Redha Al-Bayati, Ahmed A. Hussain AlAmiery. Design, synthesis and bioassay of
novel coumarins, African Journal of Pure
and Applied Chemistry, 4(6), 2010, 74-86.
13. Al-Haiza, Mostafa A M S, El-Kady M Y.
Synthesis and Biological Evaluation of
Some
New
Coumarin
Derivatives,
Molecules, 8(2), 2003, 275-286.
14. Irena Kostova. Synthetic and Natural
Coumarins as Cytotoxic Agents, Curr. Med.
Chem. Anti-Cancer Agents, 5(1), 2005, 2946.
15. Danis O, Yuce-Dursun B, Gunduz C, Ogan
A, Sener G, Bulut M, Yarat A. Synthesis of
3-amino-4-hydroxy
coumarin
and
dihydroxy-phenyl coumarins as novel
anticoagulants,
Arzneimittelforschung,
60(10), 2010, 617-620.
16. Kabeya L M, De Marchi A A, Kanashiro A,
Lopes N P, Da Silva C H, Pupo M T,
Lucisano-Valim Y M. Bio-organicInhibition
of horseradish peroxidase catalytic activity
by new 3- phenylcoumarin derivatives:
Available online: www.uptodateresearchpublication.com

synthesis
and
structure-activity
relationships, Med Chem, 15(3), 2007, 15161524.
17. Hoult J R, Paya M, Pharmacological and
biochemical actions of simple coumarins:
natural products with therapeutic potential,
Gen. Pharmacol, 27(4), 1996, 713-722.
18. MacLeod
S
M,
Sellers
E
M.
Pharmacodynamic and pharmacokinetic
drug
interactions
with
coumarin
anticoagulants, Drugs, 11(6), 1976, 461470.
19. Hildebrandt E F, Suttie J W. Mechanism of
coumarin action: sensitivity of vitamin K
metabolizing enzymes of normal and
warfarin-resistant rat liver, Biochemistry,
21(10), 1982, 2406-2411.
20. Lowenthal J, Birnbaum H. Vitamin K and
coumarin anticoagulants: dependence of
anticoagulant effect on inhibition of vitamin
K transport, Science, 164(3876), 1969, 181183.
21. Abdelhafez O M, Amin K M, Batran R Z,
Maher T J, Nada S A, Sethumadhavan S.
Synthesis, anticoagulant and PIVKA-II
induced
by
new
4hydroxycoumarin
derivatives, Bioorg, Med Chem, 18(10),
2010, 3371-3378.
22. Ren P, Stark P Y, Johnson R L, Bell R G.
Mechanism of action of anticoagulants:
correlation between the inhibition of
prothrombin synthesis and the regeneration
of vitamin K1 from vitamin K1 epoxide, J
Pharmacol Exp Ther, 201(3), 1977, 541546.
23. Manolov I, Danchev N D. Synthesis and
pharmacological investigations of some 4hydroxycoumarin derivatives, Arch Pharm
(Weinheim), 336(2), 2003, 83-94.
24. Jurgens R. Experimental research on the
anticoagulant marcoumar (3-(1-phenylpropyl)-4-hydroxy-coumarin)
and
its
antagonist konakion (synthetic vitamin K1),
Schweiz Med Wochenschr, 83(20), 1953,
471-475.
July – September

121

Venkatramaiah T and Prashantha Kumar B R. / Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 6(3), 2018, 105-122.

25. Bowersox S S, Canafax D, Druzgala P,
Milner P, Weitz J I. Antithrombotic activity
of the novel oral anticoagulant, Tecarfarin
[Sodium
3-[4-((1,1,1,3,3,3-hexafluoro-2methylpropan-2-yloxy) carbonyl) benzyl]-2oxo-2H-chromen-4-olate] in animal models,
126(5), 2010, e383-388.
26. Tunali T, Yarat A, Bulut M, Emekli N. 6, 7Dihydroxy-3-phenylcoumarin
inhibits
thromboplastin
induced
disseminated
intravascular coagulation, Br J Haematol,
126(2), 2004, 226-230.
27. Wallin R. Vitamin K antagonism of
coumarin anticoagulation. A dehydrogenase
pathway in rat liver is responsible for the
antagonistic effect, Biochem, J, 236(3),
1986, 685-693.
28. Wittkowsky A K. Warfarin and other
coumarin derivatives: pharmacokinetics,
pharmacodynamics, and drug interactions,
Semi Vasc Med, 3(3), 2003, 221-230.
29. Ichikawa M, Ichibagase H, Studies on
synthesis of coumarin derivatives, Synthesis
and antibacterial activity of derivatives of 3substituted-7-amino-4-hydroxy-coumarin,
Chem Pharm Bull (Tokyo), 17(11), 1969,
2384-2388.
30. Hermans M H, Poodt J, Van GeestDaalderop J H, Pequeriaux N C, Conemans
J M. Resistance to coumarin derivatives due
to mutated vitamin-K enzyme, Ned Tijdschr
Geneeskd, 153, PMID: 19857286, 2009,
A691.
31. Jamkhandi P S, Rajagopal S, Sirsi M.
Studies on 4-hydroxy-I-thiacoumarins: VI-anticoagulant activity and chemical structure
in 4-hydroxy-I-thiacoumarins and related
compounds, Indian J Exp Bio, 6(4), 1968,
224-226.

32. Thumber B L, Vasoya, V G, Desai T,
Naliapara R, Shah Y T K V, Tirgar P R.
Anticoagulant activity of methylated
coumari derivatives, Pharmacology online,
2, 2011, 1010-1017.
33. Abd El-Fattah, El-Kady M E, El-Rayes M
Y, Khalil S M. Synthesis and Biological
Evaluation of Some Coumarin Derivatives,
14th international electronic conference on
synthetic organic chemistry, 2010.
34. Andrew J. Gale, Sun, Mary J. Heeb, John H.
Griffin. Nonenzymatic anticoagulant activity
of the mutant serineprotease Ser360Alaactivated protein C mediated by factor Va
departments of molecular and experimental
medicine and of vascular biology, the
scripps research institute, La Jolla,
California, Protein Sci, 6(1), 1997, 132-140.
35. Bernadette S. Creaven, Denise A. Egan,
Kevin Kavanagh, Malachy McCann, Andy
Noble, Bhumika Thati, Maureen Walsh.
Synthesis, characterization and antimicrobial
activity of a series of substituted coumarin3-carboxylatosilver
(I)
complexes,
Inorganica Chimica Acta, 359(12), 2006,
3976-3984.

Please cite this article in press as: Venkatramaiah T and Prashantha Kumar B R. Design, synthesis and
anticoagulant activity of some novel coumarins, Asian Journal of Pharmaceutical Analysis and Medicinal
Chemistry, 6(3), 2018, 105-122.
Available online: www.uptodateresearchpublication.com

July – September

122

