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ABSTRACT

In last few decades, though significant progress has been made in the treatment and control strategies of tubercular
infections by introducing new diagnostic and monitoring tools and combination therapy, it still continues to be
severe problem. Thus with the aim of developing novel molecule with improved potency for treating
Mycobacterium tuberculosis H37Rv strain infections and with decreased probability of developing drug resistance,
herein we report the synthesis of coumarin derivatives, starting from salicyaldehyde and ethyl acetoacetate , by
convential organic reaction and results of investigations of their antimycobacterial activity. Many compounds have

shown promising activity while others were inactive.

KEYWORDS: Coumarin derivative, well diffusion method, elemental analysis.

INTRODUCTION

Microbial infections remain the major cause of death
over the world. Emergence of multi-drug resistant to
different infectious organisms like M. tuberculosis made
the condition most alarming.”? Therefore, there is an
urgent demand for a new class of antimicrobial agent
with a different mode of action and it led medicinal
chemists to explore a wide variety of chemical structures.
Coumarin based natural products comprise a large class
of substance found in variety of sources, especially in
green plants. Natural and synthetic coumarin derivatives
have been shown to possess a diverse array of
pharmacological and biochemical properties like anti-
inflammatory,®® antioxidant,®®  antitumor,**4
analgesic,*® anti-coagulant,™®™ activity. Coumarin has
been recommended for treatment of a number of clinical
conditions, including high protein oedema and
brucellosis. It is currently undergoing clinical trials for
treatment of lymphoedema following breast cancer
treatment and in treatment of lung and kidney cancer and
of melanoma alone or in combination with cimetidine. It
has also been used for prevention of dental caries.
Coumarin and some of its derivatives have been tested
for treatment of schizophrenia, microcirculation
disorders and angiopathic ulcers, and also for treatment
of high protein oedemas in animals. Coumarin has also
found use in toothpastes, antiperspirant deodorants, bath
products, body lotions, face creams, fragrance creams,
hair sprays, shampoos, shower gels and toilet soaps. It
has been used in detergents as a brightener or bleaching
agent. Other synthetic coumarin based anticancer
compounds include 7-hydroxycoumarin, 6-nitro-7-

hydroxycoumarin, Coumarin 3-(N aryl) sulphonamides,
and 3-bromophenyl 6-acetoxymethyl-2-oxo0-2H-
benzopyran-3-carboxylate. Coumarins scavenge reactive
oxyga? species and suppress inflammation, edema and
pain.

EXPERIMENTAL

General

The nucleus and its derivatives were analyzed by
different ways. The melting points were recorded on
electrothermal apparatus and are uncorrected. (IR)
spectra were determined on Bruker IFS-66 FTIR (Bruker
Bioscience, USA) using KBr pallets and wave number (i)
was reported in cm-1. *H NMR spectra on a Bruker
Avance 300 MHz instrument using DMSO as solvent
using TMS as internal standard; the chemical shifts (8)
were reported in ppm with coupling constants (J) are
given in Hz. Signal multiplicities were represented by s
(singlet), d (doublet), t (triplet), ds (double singlet), dd
(double doublet), m (multiplet) and bs (broad singlet.
Elemental analysis was performed on a Hera- cus CHN-
Rapid Analyser. Analysis indicated by the symbols of the
elements of functions was within +0.4% of the
theoretical values. The purity of the compounds was
checked on silica gel coated Al plates (Merck).

1. Synthesis of 3-acetyl coumarin

To a cold mixture of Salicylaldehydehyde (0.2M) and
ethyl acetoacetate (0.2M), 2ml of piperidine was added
by rapid stirring. After 20 min thee yellowish solid
separated was filtered off subsequently washed with
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ethanol and was recrystallised from water: ethanol (3:7),
M.P 120° C and yield was 83.6%.

2. Preparation of 3-aryl-1-(3-coumarinyl) propan-1-
ones

A mixture of 3-acetyl coumarin and various substituted
aldehydes (0.012 M) were dissolved in 10ml of n-
butanol under heating; then 0.3ml glacial acetic acid and
the same quantity of piperidine were added. The reaction
mixture was refluxed for 4 hours and then solvent was
removed in vacuum. The residue was triturated with
10ml ethanol until a precipitate formed. The precipitate
was filtered off and recrystallized from appropriate
solvent.

3. Synthesis of 5-(substituted) aryl-3-(3-coumarinyl)-
1-phenyl-2- pyrazoline

3-aryl-1-(3-coumarinyl) -1-propan-1-ones, 0.05M and
phenyl hydrazine (0.2M) were dissolved in pyridine
(30ml) and refluxed for 6hrs. Reaction mixture was
poured on to the crushed ice and neutralized with 2N
hydrochloric acid. The precipitated solid was filtered,
dried and recrystallised from appropriate solvent to
afford the title compound.

Spectral Data

As- IR (KBr): 3650(Secondary amine), 3150 (C=C str),
3016 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1706 (CO str), 1639 (CN str), 1410
(Co str), 3000 (NH bending), 1250 (NH bending),

C- 70.58, H- 4.5, N-9.88; m.p 201°C, % yield- 69.72, Rf-
0.57

NMR: 6 10.0-10.1 1H, (NH, Pri. amine), 8.8-8.9 4H,
(CH, Pyridine), 7.8-7.9 5H, (CH, Benzene), 4.6-4.8 1H,
(NH, Sec. amine)

Ar- IR (KBr): 3645(Secondary amine), 3150 (C=C str),
3016 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1700 (CO str), 1620 (CN str), 1410
(Co str), 1400 (SO, bending), 3000 (NH bending), 1250
(NH bending)

C- 68.56, H- 4.65, N-9.23; m.p 151°C, % yield- 80%, Rf-
0.61

Asz- IR (KBr): 3650(Secondary amine), 3150 (C=C str),
3010 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1706 (CO str), 1639 (CN str), 1410
(Co str), 3000 (NH bending), 1250 (NH bending)
C-66.50, H- 4.12, N-10.12; m.p 151°C, % vyield- 849%,
Rs 0.56

A4 IR (KBr): 3650(Secondary amine), 3150 (C=C str),
3016 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1706 (CO str), 1639 (CN str), 1410
(Co str), 3000 (NH bending), 1250 (NH bending)

C- 70.2, H- 4.2, N-10.18; m.p 271°C, % vyield- 70.82, Rs-
0.52.

As- IR (KBr): 3650(Secondary amine), 3150 (C=C str),
3016 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1706 (CO str), 1639 (CN str), 1410
(Co str), 1400 (SO, bending), 3000 (NH bending), 1250
(NH bending)

C- 68.02, H- 4.31, N- 9.52; m.p 141°C, % yield- 76, Rs-
0.68.

As- IR (KBr): 3650(Secondary amine), 3150 (C=C str),
3016 (Aromatic CH), 1950-1450 (Double bonded
functional group), 1706 (CO str), 1639 (CN str), 1410
(Co str), 3000 (NH bending), 1250 (NH bending).

C- 65.83, H- 3.77, N- 10.47; m.p 279°C, % yield- 70, R+
0.59.

Antituberculer activity
The compounds were tested in-vitro for their
antituberculer activity against Hz;Rv Strain.

METHOD

Alamar Blue Dye

The antitubercular screening was carried out by Middle
brook 7H9 agar medium against Hs;Rv Strain. Middle
brook 7H9 agar medium was inoculated with
Mycobacterium tuberculosis of Hs,Rv Strain. The
inoculated bottles were incubated for 37°C for 4 weeks.
At the end of 4 weeks they were checked for growth.

RESULT AND DISCUSSION

In the present research work, we have synthesized 6 new
5- substituted 3-aryl coumarin derivatives as explained in
the scheme. The purity of the compounds was checked
by TLC and melting point. Structures of these
compounds were confirmed by IR, 1HNMR and
elemental analysis. The synthesized compounds were
subjected to anti tubercular activity by Alamar Blue Dye
method against the standard streptomycin.

Compound A;, As; Ag have shown promising
antituberculer activity whereas A,, A4, As have shown
moderate antituberculer activity against streptomycin at
concentration of 1.6 mcg/ml by interpreting data of MIC.
With the suitable molecular modification and
manipulation with possible SAR studies of these
compounds, promising anti microbial agents can be
obtained.
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Scheme: (A;-Ag)
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List of synthesized compounds & their IUPAC names (A;-Ag)

Compound Structure IUPAC name
A 3-(1-isonicotinoyl-5-phenyl-4,5-dihydro-1H-
. pyrazol-3-yl)-7methoxy-2H-chromen-2-one
3-[1-isonicotinoyl-5-(4methoxy phenyl)-4,5-
A, dihydro-1H-pyrazol-3-yl)-7-methoxy-2H-
O = chromen-2-one
) N=—
\_/
O - - - -
A N 3-[5-(2-furyl)-1-isonicotinoyl-4,5-dihydro-1H-
3 N— pyrazol-3-yl]-7-methoxy-2H-chromen-2-one
A © 7-hydroxy-3-(1-isonicotinoyl-5-phenyl-4,5-
4 N O dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one
(I
HO o \O
N—
N\ /
o 7-hydroxy-3-[1-isonicotinoyl-5-(4methoxy
As N—N phenyl)-4,5-dihydro-1H-pyrazol-3-yl)-2H-
’ O och, | chromen-2-one
(L
HO o~ o
N—
N/
o 3-[5-(2-furyl)-1-isonicotinoyl-4,5-dihydro-1H-
As N—N y pyrazol-3-yl]-7-hydroxy-2H-chromen-2-one
~ o) l
HO o §O

Table No. 3. Anti-tuberculer activity of 5-(substituted) aryl-3-(3-coumarinyl)-1-phen

I-2- pyrazoline compounds.

Comp ID 100 50 25 12.5 6.25 3.125 1.6 0.8 0.4 0.2
mcg/ml | mcg/ml | mcg/ml | mcg/ml | mcg/ml | meg/ml | meg/ml | meg/ml | meg/ml | mcg/ml

Ay S S S S S S S R R R
A, S S S S R R R R R R
As S S S S S S S R R R
A, S S S S S S S S R R
As S S S S S S R R R R
As S S S S S S S R R R

Streptomycin S S S S S S S R R R
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