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Abstract 4, 9-Dimethoxy-5-oxo-5H-furo [ 3, 2-g] benzopyran-6-carboxal dehyde 1 was

condensed with 2-thi ox-4-

imidazolinone 2 to form 3. Treatment of 3 with a-chloroacetyl chloride gave 4. Cyclization of 4 with acetic
anhydride took place by heating to give 5. Condensation of 5 with aromatic aldehydes gave the arylidene derivatives
6a-c. Coupling of 5 with diazonium salts gave azo derivatives 7a-c. The work was further extended to investigate the
behavior of 3 with 1, 2-dichloroethane to give (42)-2-(2-chloroethylthio)-4-((4, 9-dimethoxy-5-oxo-5H-furo [3, 2-g]
chromen-6-yl) methylene)-1H-imidazol-5(4H)-one 8. Then 8 was cyclized with acetic anhydride to give (62)-2, 3-
dihydro-6-[(4, 9-dimethoxy-5-oxo-5H-furo-[3, 2-g] chromen-6-yl) methylene] imidazo [2, 1-b] thiazol-5-(6H)-one
9. [Journal of American Science 2010; 6(5):251-256]. (ISSN: 1545-1003).
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1. Introduction

2-Thioxo-4-imidazolinone derivatives posses
mathematical correlation of plasma levels of
anticonvulsant drugs in epileptic patients which
introduced in 1978 by Abarbanel Y and use of it as
antiasthmatic drugs @. On the other hand,
furochromen and flavones were known to possess
coronary dilator activities ®. Some derivatives of
furochromen composite for treating chronic skin or
eye diseases which used in ophthalmic drugs and in
dermatological  diseases”®  Recently  some
furochromone derivatives showed potent
antispasmodic , and antitumor activities %,

A compound having both imidazolinone and
furochromone moieties could expect to posses
marked biological activities. This prompted us to
design and synthesis new furochromen imidazo [2, 1-
bJthiazole derivatives to study their antitumor
activities.

2. Material and M ethods

1-Chemistry
Experimental

All melting points were uncorrected. IR
spectra recorded on a Pye Unicam SP- 1100
spectrophotometer using KBr discs. The *HNMR
spectra were recorded on a Varian EM-390-90 MHz
spectrometer using DM SO-ds as a solvent and TMS
as an internal standard. Chemical shifts expressed as
6 ppm units. The micro anaytica Centre at Cairo
University performed the microanalysis. The
antitumor activity of the newly compounds were
tested at Cancer Biology Department, National
Cancer Institute Cairo, Egypt.
General procedure for preparation of 4 and 8
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A solution of (42)-2-mercapto-4-[(4,9-
dimethoxy-5-oxo-5H-furo-[ 3,2-g] chromen-6-
yl)methylene]-1-H-imidazol-5(4H) one (3) (0.01
mole) in a mixture of 2% potassium hydroxide (56
ml) and absolute ethanol(40 ml) was added o-
chloroacetyl chloride (0.01 mole) The reaction
mixture was reflux on a steam bath for 3hrs then left
to cool at room temperature. It acidified with dilute
hydrochloric acid. The solid obtain was filtered off
and crystallized from ethanol as yellow crystals of 4.
S(42)-4, 5-dihydro-4-[(4, 9-dimethoxy-5-oxo0-5H-
fuoro [3, 2-g] chromen-6-yl) methylen]-5-oxo-1H-
imidazol-2-yl-2-chl or oethanethioate (4)

4 :m.p 261°C yields 75%.

Analysis : CygH13CIN,O;S

Calculated :C, 50.84; H, 2.92; N, 6.24; S, 7. 14; ClI,
7.90

Found: C,50.61; H,2.73; N, 6.11; S, 7. 31; Cl, 8.01.
IR (Cm™): 3380 (NH); 1720 (ring C=0); 1690 (y-
pyrone C=0); 1640 (C=N).

MS 1 m,z 448,450

'H NMR (DMSO-dg) (3 ppm): 3..8, 3.7 (2s, 6H,
20CHgy); 4.5 (s, 2H, CHy); 6.3-6.8 (2s, 2H, 2CH=C);
8.0, 7.2 (2d, 2H, H-2, H-3 furan); 9.2 (s, 1H, NH
exchangeable with D,0).

(42)-2-(2-Chlor oethylthi0)-4-[ (4, 9-dimethoxy-5-oxo-
5H-furo [3, 2-g]Jchromen-6-yl) methylen]-1H-
imidazol-5(4H)-one (8) crystallized from ethanol as a
yellowish green of 8.

8 : m.p. 243°C yield 65%.

Analysis: CigH15CIN,OsS

Calculate: C, 52.46; H, 4.39; N, 6.44; S, 7, 38; Cl,
8.16

Found: C, 52.23; H, 4, 12; N, 6.23; S, 7, 50; Cl, 8.45
IR (Cm™): 3440 (NH); 1740 (ring C=0); 1665 (y-
pyrone C=0); 1640 (C=N); 1243 (C-S).
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MS :m/z 434, 436
'H NMR (DMSO-dg) (3 ppm) : 3.8, 3.9 (2s, 6H,
20CHy); 3.3 (t, CH»-S); 4.1 (t, CH,-Cl);
6.2, 7.1 (2s, 2H, 2CH=C); 8.1, 7.2 (2d, 2H, H-2, H-3
furan); 8.7 (s, 1H, NH exchangeable with D,0).
General procedure for preparation of 5and 9

A suspension of each of 4, 8 (0.01lmole) in
acetic anhydride (30 ml) was refluxed for 4hrs. The
reaction mixture alowed cooling, and then the
mixture poured into cold water. The product obtained
was filtered off and crystallized from ethanol as
yellowish green, dark brown crystals for 5 and 9
respectively.

(62)-6-[ (4,9-dimethoxy-5-oxo-5H-furo[ 3,2-
g]chromen-6-yl)methylen]imidazo [2,1-b]thiazol -
2,5(3H,6H)-dione (5) crystallized from ethanol as a
yellowish green of 5.

5 : m.p.272°Cyield 70%.
AnalySiS 1 CygH1oN0;S
Calculate :C,55.34; H,2.93; N, 6.79; S, 7.78

Found : C,55.60; H, 2.72; N, 6.54; S, 8.03
IR (Cm™): 1720-1710(two ring C=0); 1680 (y -
pyrone C=0); 1640 (C=N).

MS :m/z434, 436

"HNMR (DM SO-dg)
(dppm):3.7,3.6(2s,6H,20CH3);4.1(s,2H,CH,.6.4,6.7(
2s,2H,2CH=C);7.1,7.9 (2d,2H,H-2,H-3furan)

(62)-2, 3-dihydro-6-([ (4, 9-dimethoxy-5-0x0-5H-
furo [3, 2-g]chromen-6-yl) methylen] imidazo[2,1-
b]thiazol-5(6H)-one (9) crystallized from ethanol as
dark brown of 9.

9 : m.p. 255°C yield 75%.
Analysis CigH14N2O6S
Cdculated : C, 62.86; H, 3.07; N, 6.11; S, 7.00

Found C, 63.01; H, 2.93; N, 5.89; S, 7.40
IR (Cm™) : 1736 (ring C=0); 1655 (y -pyronC=0);
1648(C=N); 1253(C-S
MS m/z 398
"HNMR (DM SO-dg)
(6ppm):3.6,3.9(2s,6H,20CH5);3.2,3.7(2t,2CH,);7.0,6
.3 (2s, 2H, 2CH=C);8.1,7.2 (2d,2H,H-2,H-3 furan).
Reaction of (5) with aromatic aldehydes

A mixture of 5 (0.005 mole) fused sodium
acetate (25g9) and a dlight excess of aromatic
aldehyde (0.005 mole) benzaldehyde,
chlorobenzaldehyde, bromobenzaldehyde in (25ml)
glacia acetic acid were refluxed for 2 hrs. The
reaction mixture poured over cooled water, and then
separated solid filtered off washed with water and
crystallized from acetic acid to give greenish yellow,
olive green and dark brown for 6a-c respectively.
(3E,62)-3-benzylidene-6-[ (4,9-dimethoxy-5-0xo-5H-
furo[ 3,2-g]chromen-6-yl)methylen] imidazo[2,1-
b]thiazol-2,5(3H,6H)-dione (6a) crystallized from
acetic acid as greenish yellow of 6a.
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6a m.p. 281°C yield 65%.
Analysis: CyHigN,O;S
Calculated : C, 62.34; H, 3.19; N, 5.59; S, 6.39
Found : C,6250; H,3.12; N, 5.82; S, 6.25
IR (Cm™) : 1715, 1700 (two ring C=0); 1680 (y -
pyron C=0); 1635(C=N)
MS : m/z500
"HNMR(DM SO-ds)(5ppm):
3.8,3.6(2s,6H,20CH5);6.3,6.5,6.8(3s,3H,3CH=C);7.1
,7.8(2d,2H,H- 2,H-3furan);7.3-7.6 (m,5H,aromatic
protons).
(3E,62)-3-(7-chlorohepta-2,4,6-triynylidene)-6-[ (4,9-
dimethoxy-5-oxo-5H-furo [3,2-g]chromen-6-
yl)methylen]imidazo[ 2,1-b]thiazol 2,5(3H,6H)-dione
(6b) crystallized from acetic acid as olive green of
6b.

6b © m.p. 259°C yield 70 %.
Anal yS| S CyH 15C| N>O;S
Calculated :C, 58.38; H, 2.83; N, 5.24; S, 5.99; Cl,
6.63
Found
6.42
IR (Cm™) : 1720, 1710 (two ring C=0); 1690 (y -
pyrone C=0); 1640 (C=N).
MS m/z 534,536
(3E,62)-3-(7-bromohepta-2,4,6 triynylidene)-6-[(4,9-
dimethoxy-5-oxo-5H-furo [3,2-g]chromen-6-
yl)methylen]imidazo[2,1-b]thiazol 2,5(3H,6H)-dione
(6¢) crystallized from acetic acid as dark brown of
6C.

: C, 58.21; H, 3.10; N, 541; S, 6.23; Cl,

6c : m.p. 247°C yield 75%
Analysis 1 CyHi5BrN,0O,S
Caculated :C, 53.90; H, 2.61; N, 4.84; S, 5.53; Br,
13.79
Found : C, 54.17; H, 2.86; N, 5.11; S, 5.81; Br,

13.53

IR (Cm™) : 1715, 1705 (two ring C=0); 1685 (y -
pyrone C=0); 1635(C=N).

MS m/z 578,580

Reaction of 5 with diazotised aromatic amines: -

In avery cold condition, a solution of (0.01
mole) of the appropriate diazotised aromatic amines
(prepared from the equivalent amounts of the amine,
HCl and NaNO,) was gradually added to a cold
solution of 5 (0.01 mole) in agueous sodium
hydroxide solution (2%, 20 ml) in about 15 min. The
reaction mixture kept in the ice-chest for 2hrs with
constant stirring; the solid product collected by
filtration, washed with water then crystallized from
appropriate solvent to give reddish brown, dark
brown and brown crystas of compounds 7a-c
respectively.
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(62)-3-(2-phenyldiazenyl)-6-[ (4,9-dimethoxy-5-oxo-
5H-furo[ 3,2-g]chromen-6-yl)methylen] imidazo[2,1-
b]thiazol-2,5(3H,6H)-dione (7a) crystallized from
acetone as reddish brown of 7a.

7a m.p. 278°C yield 70%
AnalySiS CosH16N4O;S
Calculated :C,58.13; H, 3.12; N, 10.84; S, 6.21
Found : C,57.91; H, 3.32; N, 11.00; S, 6.13.

IR (Cm™):3370 (NH); 1720,1700 (two
C=0);1680 (y - pyroneC=0);1635(C=N)

MS m/z 516

"HNMR(DM SO-dg)(3ppm) : 3.7, 3.6(2s,6H,20CH;
; 6.4, 6.6(2s2H,2CH=C);7.2, 7.7(2d,2H,H-2,H-3
furan); 7.3-7.6 (m,5H,aromatic protons and
12.4(s,2H,NH).

rings

(62)-3-(2-(6-chlorohexa-1,3,5-triynyl)diazenyl )-6-
[ (4,9-dimethoxy-5-0x0-5H-furo[ 3,2-g] chromen-6-
yl)methylen]imidazo[ 2,1-b]thiazol-2,5(3H,6H)-dione
(7b)crystallized from chloroform as dark brown of
7b.

7b : m.p. 263°C yield 70%
Analysis: CysH15CIN,O;S
Calculated: C, 54.49; H, 2.72; Cl, 6.44; N, 10.17; S,
5.82.
Found :
6.11.
IR (Cm™):3390 (NH); 17251710 (two
C=0);1690 (y pyroneC=0);(C=N)
MS :m/z 551,553
(62)-3-(2-(6-bromohexa-1,3,5-triynyl)diazenyl)-6-
[(4,9-dimethoxy-5-0x0-5H-  furo[3,2-g]chromen-6-
yl)methylen]imidazo[ 2,1-b]thiazol-2,5(3H,6H)-dione
(7c) crystallized from chloroform as brown of 7c.

C, 54.27; H, 2.95; Cl, 6.2;.N, 10.34; S,

rings

7c :  m.p.262°Cyield 75%
AnaIySiS . C25H15 BrN407S
Cdculated: C, 50.41; H,2.54; Br,13.42; N,9.41;
S,5.93
Found : C, 50.67; H,2.76; Br,13.16; N,9.59; S,5.63.
IR (Cm™) :3380 (NH); 1716, 1700 (two ring C=0);
1685 (y -pyrone C=0); 1635 (C=N).

MS m/z 595,593
2-Antitumor
Different concentration of the tested

compounds between 1-10 ug/ml were added to the
cell monolayer using SRB ASSAY (Sulfrohodamine
B stain), and compared with the standard drug
D(%)orubi cin DXR™ using the method of Skehan et
a'*.

The antitumor activity of the new formed compounds
were tested at Cancer Biologica Department,
National Cancer Institute, Cairo, Egypt .

Results and Discussion
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1-Chemistry

4,9-Dimethoxy-5-oxo-5H-furo[ 3,2-

g] benzopyran-6-carboxal dehyde 51) @Y condensed
with 2-thio-4-imidazolinone (2) *? to give (42)-2-
mercapto-4-[ (4,9-dimethoxy-5-oxo-5-H-furo[ 3,2-
g]chromen-6-yl)methylene]-1-H-imidazol -5-(4H)-
one (3). The reaction product (3) was formed via the
condensation of the formyl group of (1) with active
methylene group of (2).

Treatment of (3) with o-chloroacetyl
chloride gave S-(42)-4, 5-dihydro-4-[(4, 9-
dimethoxy-5-oxo-5H-furo  [3, 2-g] chromen-6-yl)
methyl ene] - 1H-i mi dazol -2-yl-2-chl oro-ethanethioate
(4). Compound (4) confirmed by elemental analysis
and spectral data.

When compound (4) was heated with acetic
anhydride, cyclization took place and (62)-6-[(4,9-
dimethoxy-5-oxo-5H-furg[ 3,2-g] chromen-6-
yl)methylene]imidazo[ 2,1-b]thiazole-2,5(3H,6H)-
dione (5) was obtained vialoss of HCI, the IR and *H
NMR spectrum of (5) was characterized by the
absence of NH proton. The cyclic structure proposed
for compound (5) was the favor one.

Moreover, compound (5) having an active
methylene group adjacent to carbonyl group was
condensed with aromatic aldehydes (benzaldehyde
chlorobenzaldehyde, bromobenzabenzaldehyde in
glacial acetic acid in presence of fused sodium
acetate at 140°C to give (3E,62)-3-benzylidene)-6-
[ (4,9-dimethoxy-5-ox0-5H-furo[ 3,2-g] chromen-6-
yl)methylene]imidazo[ 2,1-b] thiazol e-2,5-(3H,6H)-
dione derivatives (6a-c). The arylidene derivatives
(6a-c) showed the correct analytical values, their UV
absorption spectra were studied (6a) absorbed at 358
nm (e= 1553). This absorption is compatible with the
benzene ring conjugated with C=C bond which in
turn is conjugated with carbonyl group™  Exhibiting
another property of active methylene groups.
Compound (5) reacted in sodium hydroxide solution
with aromatic diazonium compounds to give (3E,62)-
3-(aryl-hydrazone)-6-[ (4,9-dimethoxy-5-ox0-5H-
furo[ 3,2-g] chromen-6-yl)methylene]imidazo[ 2,1-
bJthia-zole-2,5(3H,6H)-dione derivatives  (7a-C).
However, it is generally assumed that hydrazon is the
stable form, whenever, coupling occurs a a
methylene carbon atom (Scheme 1).

Willey and Jarboe™  and Tanner™ have
presented the IR absorption data which corroborated
the above view, and in addition the presence of
maximum band at 410 nm in the UV spectrum of (7a)
which proved that (7a) exists in the hydrazone form
rather than the azo form 1" (Scheme 1).
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The work was further extended to
investigate the behavior of 3 with 1,2-dichloroethane
to give (42)-2-(2-chloroethylthi0)-4-[ (4,9-dimethoxy-
5-o0x0-5H-furo[ 3,2-g] chromen-6-yl)methylene]-1H-
imidazol-5(4H)-one(8) which upon cyclization with
acetic anhydride gave (62)-2,3-dihydro-6-[(4,9-
dimethoxy-5-oxo-5H-furo[ 3,2-g] chromen-6-

OCH,4

OCH,4 5 ’::Z§b

ArN=NCI

(o}

OCH,

Azo-form

-HClI

yl)methylene]imidazo[ 2,1-b]thiazol-5(6H)-one(9) by
eemination of HCl (Scheme 2). The structure
assigned for the cyclized product based on the correct
analytical and spectral data. The *HNMR spectrum of
the above compound reveaed the absence of the NH

group.

OCH,4 3

-HCI | clcoCH,CI

OCH,4 0

KN B
OCH,4

Hydrazo-form

a,Ar=CgHs, b,Ar=CgH4-Cl-,; ¢, Ar=CgH4-Br-,

Scheme-1-
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H,C——CH,

Cl Cl

-HCI

SCH,CH,CI

OCHj, 3 OCHs )

cyclization

Scheme 2

Antitumor activity
The cytotoxic activity:

HEPG2

All the newly synthesized compounds were
tested for their cytotoxic activity using tumor cell
Lines ® ,[HEPG2 (Human Liver Carcinoma Cell I
Line) and MCF7 (Human Breast Carcinoma Cell
Line)].

surviving fraction

surviving fraction

2-Antitumor v
The cytotoxic activity of the tested L

compounds on HEPG2 and MCF7 were expressed as £ | 5

IC50, table (1), where IC50 (UM ) is the dose of e

compound which reduces survival to 50%. The - £.

relation between the surviving fraction and drug =

concentration plotted to get the surviva curve of the

tumor cell line. The tested compound showed this

activity only at the specified concentration and this

cell lines.c.f.Table(l)

Table (1):

Compound No. Cdll lines =
HEPG2 MCF7 = - =

1C50 1C50 1. |

1 -ve 0.769 £ ‘

2 -ve 0.694 L N

3 -ve 0.731 ] o e

4 -ve 0.769 v

5 -ve 0.694

6a -ve 0.656

6b -ve 0.806 The standard curves for the most active compounds

7b 3.68 0.769 and the standard drugs Doxorubicin (DXR) are given

8 Ve 0.760 below.

9 4.95 0.731
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Conclusion:

All  the tested compounds showed

remarkable antitumor activity against human MCF7
cell line. Compound 6b was the most potent one
comparing with the standard drug DXR.

The following compounds 6.,<2, 5<3, 9<1,4,7,,8
showed varying activity in an increasing order.

When those compounds tested against human
HEPG2 cell line, compounds 7, 9 showed moderate
activity. Compounds 1, 2, 3, 4, 5, 65, 8 has no
activity, comparing with the standard drug DXR.

Refer ences:

1.

10.

Abarbanedl, J., Herishanu, Y., Rosenberg, P., and
Elyath, U., : In vivo interaction of anticonvul sant
drugs. The mathematical correlation of plasma
levels of anticonvulsant drugs in epileptic
patients. J. Neurol.218, 137(1978),C. A.89,
140641x. (1978).

Jamieson, W.B., Ross, W.J., Simmonds, R. G.,
and Verge, JP., Hydantion compounds
formulation. Containing them and their use as
pharmaceuticals. Eur. Pat Appl.5,647 (Cl. Co7
D233/74);28 Nov.1979 Brit. Appl. , 78/21,
352/23 May. 1978; C.A.93,71772j(1980).
Mantaxd, |., Berger, T., and Silaghi, E., The
synthesis of some chromones and flavones,
coronary dilators. Rev. Chim. (Bucharest) 10, 69
(1959).

Bell, J. H., Clarke, C., Walter, F., Taylor, J. E.,
and Sullivan T. J. (Fisons Ltd.): Composition for
treating chronic skin or eye diseases. Ger. Offen.
2, 634 (1) (CIA61K31/35); 14 Apr. 1977 Brit.
Appl. ,03/507, 75/40 Oct. 1975.

Atassi, G., Briet, P., Berthelon, J. J., Collonges,
F., Synthesis and antitumor activity of some (8-
substituted 4-oxo-4H-1-benzopyrans). Eur. J.
Med. Chem. Chim. Ther, , 20, 393-402(1985).
Hudson J.,, Towers G.H.N., phytomedicines as
antivirals. drugs Future 24, 295 (1999)

Gaal, SA., Abd El All, A.S.,, Abdadlah, M.M.,
and El-Diwan, H.l., Synthesis of potent
antitumor and antiviral benzofuran derivatives.
Bioorg. Med. Chem. Lett. 19, 2420-2428 (2009).
Fawzy N.M., Swelam SA.  Batran
S.A.,Synthesis and Pharmaceutical activity of
new Series of Chromonyl derivatives
Boll.Chim.farm.143, 24-33 (2004).

Fawzy N.M., Synthesis  of Novel
Dihydropyridine, Dihydropyrimidine,
Dithoacetal and Chalcone derivatives from
formylchromones Boll.Chim.farm.143, 70-77
(2004).

El-Sawy E. R., Mandour A.H., Isam |.E., Abo-
Sdem H. M., Synthesis and Antimicrobial
Evaluation of Some New 6- Substituted

http://www.ameri canscience.org

256

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Furobenzopyrone derivatives Egypt. J Chem.51,
No.4,523-538 (2008).

Eidin F., Schlemann J., darstellung und
reaktionen von 6-acylkhellin-derivaten.Fritz
Eiden,JJurgen  Schunemann  Arch  Pharm
(Weinheim) 201, 316 (1983).

Klason, P., Chem. Ztg. 14, 543 (1980) Cf. adso
Tiwari, S. S., and Swaroop, A., Search for new
oral hypoglycemic agents. part V j. Ind. J. Ind.
Chem.. Soc. 40, 693 (1963).

Mustafa, A., Asker, W., Harhash, A.H., and
Fleifel, A.M., search for new oral hypoglycemic
agents. part V, Reactivity of unsaturated centers
in  heterocycles and chalkones towards
diazoal kanes. Tetrahydon[ London] 21,2215
(2965).

Wiley, R.H., and Jarboe, C.H., 2-Pyrones..XIl.y-
Keto-B-methylglutaconic anhydride. J. Amer.
Chem. Soc. 77, 403(1955).

Tanner, E.M., the inferared absorption spectra of
some o-phenylhrdrazone-ketones and
alcohols(p20-26)v(15).  Spectrochim.  Acta
[oxford] 15, 20-26(1959).

Yao, H.C., The Coupling of Diazonium ion with
B-Diketones. J.Org Chem. 29, 2959 (1964).
Depuy, C.H., and WEélls, P.P.R., Cyclopentene-
3,5-dionelll.Reactions of the Methylene
Group™® J. Am. Chem. Soc, 82, 2909 (1960).
Macleod, R., Skehan, et a., Widespread
interspecies cross of human tumor cel lines
International Journal Cancer. 83, 555-563
(1999).

Groopman, Jerome, E., How Doctors Think.
Boston: Houghton Mifflin. 1SBN, 49, 6018-
61003 (2007).

Monks, A. ,Scudiero, D., Skehan, P., Shoemaker,
R., Paull, K., Vigtica, D., Hose, C., Langley, J.,
Cronise, P., Vaigro-wolff, A., Gray-Goodrich,
M., Campbell, H., Mayo, J., and Boyd, M.,
Feasibility of a high-flur anticancer drug screen
using adiverse panel of cultured human tumor
cell lines. J. Nat. Cancer Ingt. 83, 757-
766(1991).

3/5/2010

editor@ameri canscience.org



http://www.americanscience.org
mailto:editor@americanscience.org

