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ABSTRACT

The synthesis of some coumarin derivatives was aimed at creating a new molecular frame work. Seven of
coumarin derivatives have been synthesized by reacting of 3-acetyl-2H-chromen-2-one with thiosemicarbazide
followed by cyclization with ethyl chloroacetate then reacted with acetic anhydride, 4-chlorobenzaldehyde and
diethylamine to yield other compounds All these compounds were characterized by physical and spectral data.
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1. INTRODUCTION were recorded on Ultra Shield 300MHz, Bruker,

There are a number of reports that natural and synthetic Switzerland, at University of Tahran.

Coumarin derivatives possess antioxidant activity.!™!
The aim is done because synthetic Coumarin itself
posse’s versatile pharmacological and biological
activities like antimicrobial, anti-inflammatory, anti HIV,
anticoagulant, anticancer, antihypertensive,
hypoglycemic and antileshmanial activities so on.*®
however, their natural abundance in plants is very low
and the purification processes are complex. Therefore,
various methods have been developed for the total
synthesis of coumarins,”® including the Perkin,™”!
Pechmann,™ and Knoevenagel reaction is the one that
have been adopted in this research.'? we synthesized
some Coumarin heterocyclic derivatives by condensation
of 2-(1-(2-oxo-2H-chromen-3 yl)ethylidene)hydrazine
carbothio amide with ethylchoroacetate. The aim of this
work was the synthesis of coumarin compounds with
potential antioxidant activity.

In the present scheme, the angular coumarins were

synthesized by in following steps.

1. Cyclization of coumarin with ethylchoroacetate.

2. Condensation of compound 3 with different
reagents. Finally, these synthesized compounds are
planned to screen for antioxidant studies.

2. Experimental Section

All the chemicals and solvents used were of synthetic
grade obtained from Sd Fine chemicals Ltd., (Mumbai,
India), E. Merck. Completion of the reactions was
monitored from time to time by analytical thin layer
chromatography (TLC) using E-Merck silica gel 60 F254
0.25 mm precoated aluminium plates.

Melting points were determined on open capillary tubes
in  ANALAB melting point apparatus and were
uncorrected. All the IR spectra were recorded on
SCHIMADZU FT-IR spectrophotometer by using 1 %
potassium bromide discs. NMR data of the compounds
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Reagents and Conditions: a= Hydrazinecarbothioamide;
b= Ethylchoroacetate; c=Acetic anhydride; d= 4-chloro
benzaldehyde; e=Diethyl amine.

Step 1: Synthesis of 3-acetyl-2H-chromen-2-one (1)
Salicylaldehyde (3.05g ,0.025mol) and ethyl acetoacetate
(3.25¢,0.025 mol) was mixed, stirred and cooled .To this
mixture 10 mL of piperidine was added with shaking
.The mixture was kept in refrigerator for 2 hrs. , after that
a yellow solid was obtained, then was recrystallized from
ethanol.*¥

Step2: Synthesis of (E)-2-(1-(2-oxo-2H-chromen-3
ylhethylidene) hydrazinecarbothioamide (2)

Was previously prepared by refluxing 3-acetyl-2H-
chromen-2-one (1) and thiosemicarbazide in absolute
ethanol in the presence of catalytic amounts of HCI.*4

Step 3: Synthesis of (E)-3-(1-(2-oxo-2H-chromen-3-
ylethylideneamino)-2-thioxoimidazolidin-4-one (3)

A mixture of (compound 2) (0.01mol) and ethyl
chloroacetate (0.01mol) in ethanol (50 ml) in presence of
anhydrous sodium acetate (0.03mol) was heated under
reflux for 4 hr. After cooling to room temperature, the
reaction mixture was poured into ice water. The resulting
solid was filtered off, washed with hot water, dried and
recrystallized from appropriate solvent.!*®

Step 4: Synthesis of (E)-1l-acetyl-3-(1-(2-oxo0-2H-
chromen-3-yl) ethylideneamino)-2-
thioxoimidazolidin-4-one (4)

A solution of (compound 3) (0.01 mol) in acetic
anhydride (25 mL) was heated under reflux for 2 h, then
cooled and the resulting solid was collected by filtration,
dried and purified b?/ crystallization from benzene to
give compound (4).1®

Step 5: Synthesis of (E)-5-(4-chlorobenzylidene)-3-
((2)-1-(2-oxo0-2H-chromen-3-yl)  ethylideneamino)-2-
thioxoimidazolidin-4-one (5)

A mixture of (compound 3) (0.01lmol), appropriate
aromatic aldehydes (4-chlorobenzaldehyde) (0.01mol)
and triethylamine (1 ml) was heated at 120-125 °C for
1hr without solvent. The reaction mixture was then left
to cool at room temperature and acidified with dilute
hydrochloric acid (2%). The crude product was filtered
off, washed with water, dried and purified by
recrystallization from the suitable solvent to give
compounds (5).1**!

Step 6: Synthesis of (E)-1,1'-(4-oxo-3-(1-(2-0x0-2H-
chromen-3-yl)ethylideneamino)-2-
thioxoimidazolidine-1,5-diyl)diethanone (6)

A mixture of (compound 3) (0.01 mol) and fused sodium
acetate (0.02 mol) in acetic anhydride (25 mL) was
heated under reflux for 3 h, then cooled and poured into
ice-water. The resulting solid was filtered off, washed
with water, dried and purified by crystallization from
benzene.!*®!

Step 7: Synthesis of (E)-1-((diethylamino) methyl)-3-
(1-(2-ox0-2H-chromen-3-yl)ethylideneamino)-2-
thioxoimidazolidin-4-one (7)

To a solution of (compound 3) (0.01 mol) soluble in 50
mL ethanol was added, a mixture of secondary amines
(0.01 mol) (diethylamine) and aqueous formaldehyde
37% (1.25 mL) dissolved in 10 mL ethanol, drop wise
throw 30 min, then stirred at room temperature for 3 h.
Finally refrigerated for 48 h to form crystals. The solid
formed was filtered off and crystallized from ethanol to
give compound (7) as pale yellow crystals.*®

3. RESULTS AND DISCUSSION

The compounds were synthesized according to the
scheme and interpreted by Physical, chemical and
analytical data as shown in Table-1 and Table-2.
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Table 1: Physical data of synthesis compounds.

Corrlllp;)und Molecular formula | Molecular weight (g/mol) | Colour Yield (%) Meltzgg)pomt
1 C11HgO3 188.18 Light orange 80 119-121
2 C1,H11N30,S 261.30 Yellow 65 190-192
3 C14H11N305S 301.32 Dark yellow 45 271-273
4 C16H13N30,4S 343.36 Dark brown 55 280-282
5 C,1H14CIN3O5S 423.87 Light brown 60 206-209
6 C18H15N305S 385.39 White 50 174-177
7 C19H2N405S 386.47 Milky 45 254-256

Table 2: Spectral data of synthesis compounds.

Comﬁgunds IR (cm™) 'H-NMR (3, ppm)
1675 (C=0, lactone); 1750 . . . i i
1 (oo caton 2.26(5,3H,CHs); 8.41 (s, 1H: CH); 7.42-7.63(m,4H, Ar-H)
1678 (C=0, lactone); 32385, | g 53 (s, 2H; NH,) ; 7.0(s,1H,NH);2.07(5,3H,CHz); 7.54 (5, 1H: CH);
2 3155.65 (NH,); 3387.0 (NH); | 7,05 et oL T
623(5-C) A2 7.53mAR,
1616.4 (C=0, lactone) 2.07 (5,3H,CHs)7.43(s, 1H,NH);4.16(5,3H,CHz); 7.45 (5, 1H: CH);
3 1585.1(C=0); 32058 (NH); | 792 Conrc )k
625(5-C) A2-7.63(mAR,
. 1679 (C=0, lactone); 1745 2.04 (5.3H,CH,);2.07(5,3H,CHz); 4.34 (s, 1F: CH); 7.40-
(C=0, ester); 1690 (C=0) 7.62(m,4H, Ar-H)
1689.7(C=0, lactone); 2.34 (5.3H,CH,); 7.34(s, 1H,CH); 434 (5, 1H: CH); 7.417 84(m.4H,
5 1743.7(C=0); 321159 (NH); | Ar-H) ; 7.44-7.68(m,4H, Ar-H); 2.0(s,1H,NH)
688.6(5-C)
1622.19 (C=0, lactone); 1759.1, | 2.31 (5.3H,CHy);2.04(s,3H,CHz); 2.07 (s, 3H: CHy); 7.54 (5, 1H:
6 1708.9 (2C=0, ester); 1695.4 | CH); 7.42-7.80(m,4H, Ar-H)
(C=0)
7 1630.5(C=0, lactone); 4.37 (s.2H,CH,); 1.02(t,3H,CH3); 2.07 (s, 3H: CHy); 7.46(s, 1H:
1690.1(C=0); 622(S-C) CH); 7.40-7.79(m,4H, Ar-H)

4. CONCLUSION

A new series of coumarin derivatives were synthesized,
and structurally elucidated using IR, '"H NMR starting

from

the  compound  3-(1-(2-oxo-2H-chromen-3-

ylethylideneamino)-2thioxoimidazolidin--4-one (3) was
synthesized by combining 2-(1-(2-oxo-2H-chromen-3
yDethylidene)hydrazinecarbothioamide (2) with ethyl

chloroacetate

in ethanol in presence of anhydrous

sodium acetate.
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