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ABSTRACT

Compound S; which is the starting compound was prepared by the reaction between
salicylaldehyde and ethyl acetoacetate in the presence of piperidine. In order to prepare
compound S,, compound S;was refluxed with 2-aminothiazole that dissolved in ethanol in
presence of glacial acetic acid. Sz was prepared through addition of bromine that dissolved in
chloroform to compound S;. S; was prepared by heating compound Sz with thiourea in the
presence of sodium acetate. Ss was prepared by refluxing of compound S, with ethyl
acetoacetate, while S, on refluxing with succinic anhydride give Sg. Sg when refluxed with o-
phenylenediamine give compound S;. All the synthesized compounds were characterized
through their physical properties and diagnosed by using FTIR and *H NMR spectrophotometric
techniques.
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INTRODUCTION

Coumarins are large family of heterocyclic compounds that occupy an important position in
natural and synthetic organic chemistry. Synthesis of coumarins and their derivatives has attracted a
large attention from organic and medicinal chemists for many years as a large number of natural
products contain this heterocyclic nucleus™. There are many methods for synthesis of
coumarins®**# Knoevenagel reaction is the one that have been adopted in this research. On the
other hand the nitrogen and sulfur heterocyclic system families are very interesting compounds due
to their physicochemical properties especially in the matter of design new drugs ). This study aim
to combine the coumarinic system with the nitrogen and sulfur heterocyclic system in the hope of
getting more potent pharmacological compounds.
EXPERIMANTAL
Materials:

All chemical materials were purchased from BDH, Scharlau and Himedia and were used without
further purification.
Instruments:

Melting points were measured on a Gallan Kamp MFB-600 Melting point apparatus and were
uncorrected. FTIR spectra were recorded as potassium bromide (KBr) disk on FTIR-8400S Fourer
Transform Infrared Spectrophotometer "SHIMADZU".*!H NMR spectra were recorded on Burker
DMX- 500 NMR (300-600 MHz) Spectrophotometer with using DMSO as a solvent in Jordan
University.
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Preparation of compound S; [
(3-acetyl-2H-chromen-2-one)

Salicylaldehyde (3.05g ,0.025mol) and ethyl acetoacetate ( 3.25g ,0.025 mol) was mixed, stirred
and cooled .To this mixture 10 mL of piperidine was added with shaking .The mixture was kept in
refregerator for 2 hrs, after that a yellow solid was obtained, then was recrystallized from ethanol.
The physical properties were listed in table 1.

Preparation of compound (S,) ©
(3-[(1Z2)-N-(4,5-dihydro-1,3-thiazol-2-yl)ethanimidoyl]-2H-chromen-2-one)

Compound S; (0.22g, 0.001mol) was dissolved in 40mL of warm ethanol contains 5 drops of
acetic acid, and 2-aminothiazole (0.1g, 0.001mol) was added. The resulting mixture was refluxed
for 10 hrs. After cooling, the formed solid was filtered off, dried and recrystallized from ethanol.
The physical properties were listed in table 1.

Preparation of compound (S3) ©
(2-ox0-2H-chromene-3-carbonyl bromide)

To a solution of compound S; (2.19g ,0.01mol) in 100 mL of ethanol ,bromine (1.6g ,0.01mol)
in 25mL chloroform was added with shaking. The mixture was warmed to decompose, then it was
heated for 15 minutes. The mixture was cooled and filtered to get a solid precipitate which on
washing with diethyl ether gave the desired product which was recrystallized from acetic acid to
give colorless needles. The physical properties were listed in table 1.

Preparation of compound S,
(3-(2-amino-4,5-dihydro-1,3-thiazol-4-yl)-2H-chromen-2-one)

A suspension of compound S; (1.49g, 0.005mol) and thiourea (0.38g, 0.005mol) in 50 mL
ethanol was heated to give a clear solution that gave deposited crystals on further heating. The
crystals were filtered, washed with ethanol and then boiled with water containing sodium acetate
yielding the target compound. The product was recrystallized from ethanol. The physical properties
were listed in table 1.

Preparation of compound Ss ™
(7-methyl-3-(2-oxo0-2H-chromen-3-yl)-2,3-dihydro-5H-[1,3] thiazolo[3,2-a]pyrimidin-5-one)

A mixture of compound S; (0.24g, 0.001mol) and ethylacetoacetate (0.65g, 0.005mol) was
refluxed for 3hrs. After cooling, the formed solid was filtered off, dried and recrystallized from
ethanol. The physical properties were listed in table 1.

Preparation of compound S *”!
(4-0x0-4-{[4-(2-0x0-2H-chromen-3-yl)-4,5-dihydro-1,3-thiazol-2-ylJamino}butanoic acid)

A mixture of compound S, (0.24g, 0.001mol) and succinic anhydride (0.15g, 0.001mol) in glacial
acetic acid was refluxed for 3hrs and then was cooled. The formed solid was filtered off, dried and
recrystallized from dioxane. The physical properties were listed in table 1.

Preparation of compound S; ™
(3-(1H-benzimidazol-2-yl)-N-[4-(2-0x0-2H-chromen-3-yl)-4,5-dihydro -1,3-thiazol-2-
yl]propanamide)

Compound Ss (1.7g, 0.005mol) and o-phenylenediamine (0.54g, 0.005mol) were dissolved in
absolute ethanol and was refluxed for 12hrs. The resulting mixture was cooled and poured onto
30mL of ice cold water containing 1ImL of conc. HCI. The precipitate which was allowed to settle
down, was filtered off, dried and recrystallized from ethanol. The physical properties are listed in
table 1.
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Table 1: The physical properties for the synthesized compounds

Comp. Color m.p°C Yield% Mol. Formula
No.
S1 yellow 123-125 85 C11HsO3
S, Greenish yellow 152-154 93 C18H12N2S0;
S3 pale yellow 163-165 55 C11HgO3Br
Sy Yellow 220-222 56 C12HsN2SO;
Ss Brown 190-192 78 Ci5H10N204
Se Pale yellow 210-212 53 C16H12N2SOs5
S7 dark yellow 240-243 69 C22H16N4SO3

RESULTS AND DISCUTION
All the synthesized compounds were characterized through their physical properties and
diagnosed by using FTIR and *H NMR spectrophotometric techniques.
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Synthesis and characterization S;

The synthesis of this compound was achieved by the reaction between salicylaldehyde and ethyl
acetoacetate in the precence of piperidine .This compound is confirmed by FT-IR spectrum which
shows appearance of a strong band at 1741 cm™ for the stretching frequency of carbonyl of the
lactone ring ™ and another band appears at 1680 cm™ for the ketone which is conjugated with

(C=C) group.

Synthesis and characterization of S,

This compound was prepared as a Schiff's base which is the result from the reaction between the
ketonic group of the coumarin molecule (compound S;) with 2-amino thiazoline. Compound S; is
confirmed by the FT-IR spectrum which shows band at 1608 cm™ for (C=N) group and
disappearance of the stretching band of the ketonic carbonyl group, while the stretching frequency

of the (C-S) group of the thiazoline ring appeared at 1113 cm™.
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Synthesis and characterization of S;

This compound is synthesized by the bromination of compound S;. FT-IR spectrum shows the
appearance of a stretching frequency of (C-Br) group at 875 cm™ beside two carbonyl group
stretching frequency at 1734 cm™ and at 1687 cm™.

Synthesis and characterization of S,

Compound S, was prepared through the reaction between compound Ss; and thiourea. This
compound was confirmed by its spectral data. FT-IR spectrum shows the appearance of double
band at 3315 cm™ and 3383 cm™ belong to (NH,) group and a stretching frequency at 1095 cm™
for (C-S) group beside the carbonyl group stretching frequency at 1747 cm™. It also show a single
band at 1643 cm™ for (C=N) group. * HNMR spectrum shows peaks at: 2.4 ppm for (H, CH of
thiazoline ring), 3.2 ppm for (2H, CH of thiazole ring), 7.4-7.9 ppm for (4H, CH of aromatic ring +
CH olefinic of coumarin ring), 9.8 ppm for (2H, NHy).

Synthesis and characterization of Ss

The reaction between compound S, and ethyl acetoacetate produce compound Ss which is
confirmed by FT-IR spectrum that shows the appearance of a strong band at 1722 cm™ for the
carbonyl group of the coumarin molecule and another band at1637 cm™ for the carbonyl group of
the pyrimidinone ring .1t also shows the a stretching frequency at 2995 cm™ for the aliphatic (C-H)
bond. * HNMR spectrum shows peaks at: 2.35ppm for (3H, CHs), 3.34ppm for (H, CH of thiazoline
ring), 3.99ppm for (2H, CH; of thiazol ring), 6.45ppm for (H, CH of pyrimidine ring) and 6.99-7.95
ppm for (5H, CH of coumarin rings).

Synthesis and characterization of Sg

This compound was prepared from the reaction of compound S, with succinic anhydride. FT-IR
of this compound shows a brood band at 3257 cm™ for (O-H) group and another band at 3180 cm™
for (N-H) group beside three bands at 1722 cm™, 1714 cm™ and 1649 cm™, the first for stretching
carbonyl group of the coumarin molecule, the second for the stretching carbonyl group of the
carboxylic group and the third for the stretching carbonyl group of the amide group.

Synthesis and characterization of S;

Compound Sg on reaction with o-phenelendiamine produces compound S;. FT-IR spectrum
shows the appearance of two stretching frequencies at 3240 cm™ and at 3233 cm™ for two (N-H)
groups and two bands at 1739 cm™ and 1645 cm™ the first for the carbonyl group of the coumarin
molecule and the second for the carbonyl of the amide group. 'H NMR spectrum shows peaks at:
2.35 ppm for (2H, CH, of aliphatic CH,-C=0), 2.77 ppm for (2H, CH, aliphatic), 2.44 ppm for (H,
CH of thiazoline ring), 3.83 ppm for (2H, CH; of thiazoline ring), 7.1-7.9 ppm for (8H, CH of
aromatic ring + CH olefinic of coumarin ring), 11.5 ppm for (H, NH of imidazole ring) and 12.5
ppm for (H, NH of amide moiety).
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Table 2: The FT-IR spectra data for the synthesized compounds

Comp Characteristic bands of FT-IR (cm™, KBr disc)
No. v(N-H)yecm™ | v(C=0)em™® | v (C-T) cm’ v (others) cm™
S, | - 1741,1680 ar.=3032 v (C-0)=1207
al.=2931 v (C=C) =1610,1558
S, | e 1734 ar.=3086 v (C-S) =1113
al. =2978 | v (C=N)=1608,1612
S 1734,1687 | ar.=3026 | v (C-O)=1074
al. =2958 v (C-Br) =875
S, 3383,3315 1747 ar.=3002 | v (C-S)=1095
v (C=N) =1643
S | - 1722,1637 ar.=3086 | v (C=N) =1604
al. <2995 | (©-5) =160
v (C-N) =1187
Ss 3144 1722,1714,164 | ar.=3051 | v (C-S)=1141
? al. =2982 | v (C-0)=1185
v (0-H)=3180
S, 3240,3233 1739,1645 ar =3059 | v (C=N)=1600
al=2929 | v (C-S) =1140
v (C-S) =1199
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Figure 1: FTIR Spectrum for compound S;
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Figure 1: FTIR Spectrum for compound Sy
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Figure 3: * HNMR Spectrum for compound Ss

REFERENCES

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Kinza Aslam, M. Kaleem Khosa, Nanzish Jahan and Sofia Nosheen, "Synthesis and
applications of coumarines”, Pak. J. Pharm. Sci., 23(4),310-316 2010.

Bilijana R. Dekic, Nico S. Radulovic, Vidoslav S. Dekic, Rastko D.Vukicevic and Radosav M.
Palic, "Synthesis and antimicrobial activity of new 4-heteroarylaminocoumarin derivatives
containing nitrogen and sulfur as heteroatomes™ ,Molecules ISSN 1420-3049, 2010 .

Borges F., Roleira F., Milhazes N., Santana L. and Uriarte E., "Simple Coumarins and
Analogues in Medicinal Chemistry: Occurrence, Synthesis and Biological Activity”, Current
Med. Chem.; 12, 887-916, 2005 .

Trkovnik M., lvezi Z.,"Synthesis of some new coumarinquinolone carboxylic acid "
Heterocyclic Chem., 37, 137, 2000.

Nachiket S. Dighe, Shashikant R. Pattan, Santosh S. Dengale, Deepak S. Musmade, Madhuri
Shelar, Vishal Tambe and Mangesh B. Hole ,"Synthetic and pharmacological profiles of
coumarins:A review ", Sch.Res.Lib. Archives of Applied Science Research, 2 (2): 65-71, 2010.
Madhavan G.R., Balraju V., Mallesham B., Chakrabarti R., Lohray V.B., "Novel coumarin
derivatives of heterocyclic compounds as lipid lowering agents™ , Bioorg. Med. Chem. Lett., 13,
2547, 2003.

Nadeem Siddiqi, Faiz Arshad and Suroor Khan, "Synthesis of some new coumarin incorporated
thiazolyl symicarbazones as anticonvulsants ", Pharm. Soci. 66(2), 2009.

Upendra Kumar K., Yashovardhan, Sudhir Kumar B. and Ashok Kumar, "Synthesis of new 10-
substituted phenothiazines as anti-inflammatory and analgesic agents”, Int.J.of Phrm. Bio.Sci. ;
1, Issue -3, 2010.

Ashraf A. Khalil , Sami G. Abdel Hamide ,Abdulrahman M. Al Obaid and Hussein I. Al
Subbagh ,"Substituted quinazolines ,part2 , Synthesis and in-vitro anticancer evaluation of new
2-substituted mercapto-3-H-quinazoline analogs"” , Arch. Pharm. Med. Chem. ,; 2,95-103, 2003
Irina O. Zhuravel, Sergiy M. Kovalinko, Sergiy V. Vlasov and Valentin P. Chernykh,
"Solution—phase synthesis of combinational library of 3-[4-(coumarin-3-yl)-1,3-thiazol-2-yl
carbamoyl] propanoic acid amides™ , Molecules ; 10, 444-456, 2005.

Vinod Kumar P., Mridula U. and Mrinaljni U.,"Benzimi-dazolyl quinolinyl mercaptotriazoles
as potential antimicrobial and antiviral agents”, Acta. Pharm.; 55: 47-56, 2005.

Robert M. Silverstein ,Francis X. Webster , Daved J. Kiemle , "Spectrometric Introduction of
Organic Compounds" ,7" Edition ,John Wiley &Sons , USA , 2005

235



