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ABSTRACT

A series of arylidenesaryliden&l-10) were synthesized by reaction of the thiazolopyliinoine¢C1& C2) with the
appropriate aldehyde. The arylidene derivatiyB8) and (D8) showed significant anticancer activity ¢ 4.32
and 4.72 pg/ml respectively) when compared to stahdrug doxorubicin (IG= 3.76 pg/ml).
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INTRODUCTION

Cancer continues to represent the largessecaaf mortality in the world and claims ové million lives
each year [1]. Pyrimidines are among the pharnogicdlly most interesting chemical scaffolds thet aidely
spread in many natural products and in severatdsting nucleoside and non-nucleoside compoundmgBa
building unit of DNA and RNA, pyrimidine derivatige were found to be associated with a variety of
chemotherapeutic effects including antimicrobial &, antitubercular [4], antifungal [5], antivirdb], and
antitumor activities [7, 8]. Furthermore, many pyidinethiones and their thioether derivatives wpreved to
exhibit potent anticancer as well as antimicroluitiéties [9, 10].

In view of the aforementioned facts, and as a ooation of an on-going research program devotdtdsynthesis

and characterization of different heterocyclic rgygtems endowed with potential chemotherapeuticites [11—

23], it was sought of interest to design and sysitfee certain chalcones and some derived pyrimidams
thiazolopyrimidine cyclized ring structures suhgtid basically with methoxy and halogens basedcherfdct that
incorporationof substituents would result in sigraht enhancement of several biological activitias to the effect

of compounds’ lipophilicity [24-26]. The newly symsized compounds were designed so as to comprise
substituted aryl rings attached to a pyrimidinarderpart with thione functionality. Moreover, it/ considered of
interest to annulate the pyrimidine ring in a tblapyrimidine structure in order to investigate thffect of such
structure modification on the expected biologiazhdties. The aim of the present study is the diggwment of novel
chemical entities that might serve as lead molecinidield of cancer management.

MATERIALS AND METHODS

Chemistry

Melting points were determined in open capillares and are uncorrectdd.NMR spectra were recorded on a
Brucker AMX-400 (400 MHz) spectrometer usilgMSO-d6 as solvent and TMS as an interrtahdard.
All chemical shifts values are reporteddiscale downfield from TMS. Mass spectra were cdraet using finnigan
SSQ 7000 Gas Chromatograph —Mass. Infrared speewtne determined (KBr) using Shimadzu Infrared
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spectrometer (IR-435) and FT-IR 1650 (Perkin EImEigmogenecity of the compounds was checked by ®hC
silica gel plates. Characterization data of thesapounds were tabulated in Table-1.
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General procedure for the synthesis of3,4-dihydropymidine-2(1H)-thiones (B1& B2)

A mixture of the appropriate chalconesAl& A2 (1.0na), thiourea (1.0 mmol), and anhydrous potassium
carbonate (1.0 mmol) in ethanol (20 ml) was reftlifer 12 h, then allowed to cool to room tempemturhe
resulted precipitate was filtered and washed wittaol. The precipitate was then suspended in waiber
neutralized with conc. hydrochloricacid, filteredashed with water, dried, and recrystallized.Plydiemical and
analytical data are recorded in Table 1.

Synthesis of 6-(2-Hydroxy-5-methylphenyl)-4-(4-metbixyphenyl)-3,4-dihydropyrimidine-2(1H)-thione (B1)

IR (v may: 3415(0H), 3250-3164 (NH), 1665 (C-N), 1123(C=8)NMR (400 MHz, DMSO-d6)p 2.51(s, 3H,
CHjy), 8 3.78(s, 3H, OCh),6 5.13(d, 1H, pyrimidine C4-H) 5.36 (d, 1H, pyrimidine C5-H} 6.69-7.71 (m, 7H,
Ar-H), & 9.0 (s, 1H, NH, BO exchangeable} 9.80 (s, 1H, 2 NH, BD exchangeable} 11.45 (s, 1H, OH, BD
exchangeable). Mass: m/z 326'(M

Synthesis of 6-(2-Hydroxy-5-methylphenyl)-4-(4-chlimphenyl)-3,4-dihydropyrimidine-2(1H)-thione (B2)

IR (v may: 3420(0OH), 3219-3124 (NH), 1660 (C-N), 1125(C=86NMR 400 MHz, DMSO-d6)3 2.53(s, 3H,
CH,), 6 5.16 (d, 1H, pyrimidine C4-H} 5.39 (d, 1H, pyrimidine C5-Hj 7.11-7.92 (m, 7H, Ar-H)$ 8.9 (s, 1H,
NH, D,O exchangeable}, 9.90 (s, 1H, 2 NH, BD exchangeablep 11.60 (s, 1H, OH, BD exchangeable). Mass:
m/z 330 (M).

General procedure for the synthesis of thiazolo[3;2]pyrimidin-3(5H)-ones (C1& C2)

A mixture of compound3(1.0 mmol), chloroacetic acid (1.5 mmol), anhydraeslium acetate (1.5 mmol), and
acetic anhydride (5 mL) was heated under refludacigl acetic acid (20 mL) for 8 h. After being ¢ed to
roomtemperature, the reaction mixture was poureid dce coldwater and the precipitated solid waterfdd,
washedwith water, dried, and recrystallized froratigcacid.

Physicochemical and analyticaldata are recorddabie 1.

7-(2-Hydroxy-5-methylphenyl)-5-(4-methoxyphenyl)-2Hthiazolo[3,2-a]pyrimidin-3(5H)-one (C1)

IR (v may): 3419(OH), 1723 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.52(s, 3H, Ch), § 3.91(s, 3H, OCH), 5 4.11
(d,1H, SCH), & 4.24 (d,1H, SCh), 6 5.62 (d,1H, thiazolopyrimidine C5-H9,5.81 (d,1H, thiazolopyrimidine C6-
H), 5 6.7-8.31 (m, 7H, Ar-H)$ 11.63 (s, 1H, OH, D exchangeable). Mass: m/z 366'[M
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7-(2-Hydroxy-5-methylphenyl)-5-(4-chlorophenyl)-2Hthiazolo[3,2-a]pyrimidin-3(5H)-one (C2)

IR (V may: 3419(0H), 1723 (C=OfHNMR 400 MHz, DMSO-d6)$ 2.55 (s, 3H, Ch),  4.15 (d,1H, SCh), 5 4.26
(d,1H, SCH), 6 5.65 (d,1H, thiazolopyrimidine C5-HJ,5.86 (d,1H, thiazolopyrimidine C6-HJ,6.9-8.42 (m, 7H,
Ar-H), §11.67 (s, 1H, OH, BD exchangeable). Mass: m/z 370'[M

General procedure for the synthesis of Substitutedinzylidene-2H-thiazolo[3,2-a]pyrimidin-3(5H)-ones D1-
10)

To a solution ofC (1.0 mmol) and piperidine (3 drops) in absoluteaebl (20 mL) was added the appropriate
aldehyde (1.0 mmol). The mixture was heated uneftux for 6 h where a solid product partially catzed. The
reaction mixture was left to cool and the separatdil product was filtered, washed with cold etiladried, and
recrystallized.

2-Benzylidene-7-(2-hydroxy-5-methylphenyl)-5-(4-métoxyphenyl)-2H-thiazolo[3,2-a]pyrimidin-3(5H)-one

(D1)

IR (V ma): 3422(0H), 1725 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.54 (s, 3H, Ch), & 3.93(s, 3H, OCh), 5 4.11
(d,1H, SCH), 6 4.24 (d,1H, SCh), 6 5.79 (d,1H, thiazolopyrimidine C5-H9,6.10 (d,1H, thiazolopyrimidine C6-
H), 8 7.10-8.38 (m, 12H, Ar-H)$ 8.80(s, 1H, CH=C)$ 12.03 (s, 1H, OH, ED exchangeable). Mass: m/z 454
(M").

2-(4-Bromobenzylidene)-7-(2-hydroxy-5-methylphenytb-(4-methoxyphenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D2)

IR (V ma): 3428(0H), 1721 (C=OYHNMR 400 MHz, DMSO0-d6)$ 2.53 (s, 3H, Ch), & 3.90(s, 3H, OCHh), 5 4.13
(d,1H, SCH), & 4.29 (d,1H, SCh), 6 5.80 (d,1H, thiazolopyrimidine C5-H9,6.15 (d,1H, thiazolopyrimidine C6-
H), 6 7.12-8.43 (m, 11H, Ar-H)$ 8.76(s, 1H, CH=C)$ 12.06 (s, 1H, OH, BD exchangeable). Mass: m/z 534
(M*+2), 532 (M).

2-(4-Chlorobenzylidene)-7-(2-hydroxy-5-methylphenyt5-(4-methoxyphenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D3)

IR (Vv ma): 3430(0H), 1723 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.54 (s, 3H, Ch), & 3.92(s, 3H, OCHh), 5 4.11
(d,1H, SCH), 6 4.27 (d,1H, SCh), 6 5.82 (d,1H, thiazolopyrimidine C5-H9,6.20 (d,1H, thiazolopyrimidine C6-
H), 8 7.02-8.53 (m, 11H, Ar-H) 8.77(s, 1H, CH=C)$ 12.08 (s, 1H, OH, ED exchangeable). Mass: m/z 489
(M").

2-(4-Methoxybenzylidene)-7-(2-hydroxy-5-methylphenly-5-(4-methoxyphenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D4)

IR (v may): 3428(0OH), 1719 (C=O)YHNMR 400 MHz, DMSO-d6)5 2.46 (s, 3H, Ch), & 3.87 (s, 3H, OCH), &
3.93 (s, 3H, OCH), & 4.05 (d,1H, SCH), 6 4.20 (d,1H, SCh), & 5.80 (d,1H, thiazolopyrimidine C5-Hp, 6.17
(d,1H, thiazolopyrimidine C6-H)$ 6.96-8.43 (m, 11H, Ar-H)$ 8.77(s, 1H, CH=C)p 12.08 (s, 1H, OH, D
exchangeable). Mass: m/z 486'(M

2-(4-Dimethylaminobenzylidene)-7-(2-hydroxy-5-methiphenyl)-5-(4-methoxyphenyl)-2H-thiazolo[3,2-
a]pyrimidin-3(5H)-one (D5)

IR (v may: 3421(OH), 1716 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.47 (s, 3H, Ch), 5 2.64 (s, 6H, N(CH),, &
3.83 (s, 3H, OCH), & 4.06 (d,1H, SCH), 6 4.22 (d,1H, SCh), 5 5.81 (d,1H, thiazolopyrimidine C5-Hp, 6.15
(d,1H, thiazolopyrimidine C6-H)$ 6.89-8.32 (m, 11H, Ar-H)$ 8.75(s, 1H, CH=C)p 12.04 (s, 1H, OH, D
exchangeable). Mass: m/z 497(M

2-Benzylidene-7-(2-hydroxy-5-methylphenyl)-5-(4-cldrophenyl)-2H-thiazolo[3,2-a]pyrimidin-3(5H)-one (D6)
IR (V ma): 3428(0H), 1720 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.55 (s, 3H, Ch), 5 4.12 (d,1H, SCh), 5 4.27
(d,1H, SCH), & 5.82 (d,1H, thiazolopyrimidine C5-Hp, 6.12 (d,1H, thiazolopyrimidine C6-Hp, 7.20-8.43 (m,
12H, Ar-H),$ 8.83 (s, 1H, CH=C)) 12.07 (s, 1H, OH, ED exchangeable). Mass: m/z 458'{M

2-(4-Bromobenzylidene)-7-(2-hydroxy-5-methylphenytb-(4-chlorophenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D7)

IR (V ma): 3423(0H), 1720 (C=OYHNMR 400 MHz, DMS0-d6)§ 2.52 (s, 3H, Ch), 8 4.12 (d,1H, SCh), 5 4.27
(d,1H, SCH), & 5.81 (d,1H, thiazolopyrimidine C5-H9, 6.13 (d,1H, thiazolopyrimidine C6-Hp, 7.19-8.48 (m,
11H, Ar-H),8 8.79(s, 1H, CH=C) 12.09 (s, 1H, OH, ED exchangeable). Mass: m/z 539°¢\), 537 (M).
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2-(4-Chlorobenzylidene)-7-(2-hydroxy-5-methylphenyt5-(4-chlorophenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D8)

IR (V ma): 3428(0H), 1720 (C=OYHNMR 400 MHz, DMSO0-d6)$ 2.50 (s, 3H, CH), 8 4.10 (d,1H, SCH), 5 4.25
(d,1H, SCH), & 5.85 (d,1H, thiazolopyrimidine C5-Hp, 6.22 (d,1H, thiazolopyrimidine C6-Hp, 7.10-8.70 (m,
11H, Ar-H),$ 8.90(s, 1H, CH=C)} 12.11 (s, 1H, OH, BD exchangeable). Mass: m/z 493|M

2-(4-Methoxybenzylidene)-7-(2-hydroxy-5-methylphenly-5-(4-chlorophenyl)-2H-thiazolo[3,2-a]pyrimidin-
3(5H)-one (D9)

IR (V may: 3425(0H), 1718 (C=O}HNMR 400 MHz, DMSO-d6)§ 2.43 (s, 3H, Ch), & 3.96 (s, 3H, OCH), &
4.09 (d,1H, SCH), 5 4.23 (d,1H, SCH), 6 5.81 (d,1H, thiazolopyrimidine C5-H9,6.19 (d,1H, thiazolopyrimidine
C6-H),5 6.71-8.45 (m, 11H, Ar-H) 8.80 (s, 1H, CH=C) 12.04 (s, 1H, OH, ED exchangeable). Mass: m/z 490
(M").

2-(4-Dimethylaminobenzylidene)-7-(2-hydroxy-5-methiphenyl)-5-(4-dimethylaminophenyl)-2H-thiazolo[3,2-
a]pyrimidin-3(5H)-one (D10)

IR (v ma): 3423(OH), 1719 (C=OYHNMR 400 MHz, DMSO-d6)$ 2.49 (s, 3H, Ch), 5 2.67 (s, 6H, N(CH),, &
4.09 (d,1H, SCh), & 4.27 (d,1H, SCh), 8 5.86 (d,1H, thiazolopyrimidine C5-HJ,6.19 (d,1H, thiazolopyrimidine
C6-H),s 6.84-8.12 (m, 11H, Ar-H) 8.71(s, 1H, CH=C)$ 12.01 (s, 1H, OH, BD exchangeable). Mass: m/z 501
(M").

Measurement of potential cytotoxicity by SRB assain NCI (Cairo, Egypt)
The cytotoxic activity of the synthesized compoungss measured in vitro using the Sulfo-RhodamingxBs
(SRB) assay method as descirbed by Skehan etlal.[27

Cells were plated in 96-multiwell microtiter plgt0* cells/well) for 24h before treatment with the tesmpound to
allow attachment of cells to the wall of the plafest compounds were dissolved in DMSO and dilutgld saline
to the appropriate volume. Different concentratiohshe compound under test (0, 5, 12.5, 25, angd &nl) were
added to the cell monolayer. Triplicate wells wenmepared for each individual dose. Monolayer celtsre
incubated with the tested compounds for 48 h éi3@&nd in atmosphere of 5% CO2. After 48 h, celisenfixed,
washed, and stained for 30 min with0.4% (wt/vol)BSBissolved in 1% acetic acid. Excess unbound dge w
removed byfour washes with 1% acetic acid and latcstain was recovered with Tris—-EDTA buffer. Colo
intensity was measured in an ELISA reader at a leagth of 570 nm. The relation between surviviracfion and
drug concentration is plotted to get the survivalve for breast tumor cell line after the specifiede. The molar
concentration required for 50% inhibition of ceihbility (IC50) was calculated. Doxorubicin was dss&s reference
drug. The results are listed in table (11).

RESULTS AND DISCUSSION

Synthesis

The synthetic pathways utilized to prepare thegbopmpounds are illustrated in Scheme 1. The Bddo-1H-
pyrimidine-2-thiones(B1&B2) were obtained by refluxing chalcoii@g&A?2) with thiourea in the presence of
potassium carbonate as a basic catalyst.

Table-I: Characterization data of the synthesized ampounds

Compound No. ‘R R Melting point(®) | Yield (%) | Molecular Formula
Bl Cl - 210-12 65 C17H1:CIN,0O,
B2 OCHs - 214-6 67 Ci1eH1eN20,S
C1 Cl - 140-42 63 C1H1:CIN,O,
C2 OCHs - 148-50 62 CocH1eN203S
D1 OCH; H 121-3 68 CoeH2:N,03S
D2 OCH; Br 125-7 67 Cy7H21BrN,O5S
D3 OCH; Cl 140-42 64 C27H,:CIN,O;S
D4 OCHs OCH; | 124-6 65 CoeH24N204S
D5 OCH; | N(CHs), 119-21 58 CoeH27:N30:S
D6 Cl H 234-36 70 CoeH1cCIN,O,S
D7 Cl Br 155-157 60 CzeH1:BrCIN,0,S
D8 Cl Cl 159-61 71 CoueH1:CICIN,O,S
D9 Cl OCH; 113-5 67 C27H,:CIN,O;S
D10 Cl N(CHs), 132-4 59 CoeH24CIN:O,S
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The thiazolopyrimidinond€1&C2) could be prepared by reaction of pyrimidinethigBd&B2)with

chloroaceticacid in the presence of anhydrous sodicetate, aceticacid, and acetic anhydride. Finatindensing
thiazolopyrimidinone€C1&C2)with the appropriate aldehyde inthe presence ofermdme afforded the
corresponding arylidené31-10)Scheme 1)

Anticancer activity

In our study, the thiazolopyrimidinof@1&C2)and arylidene derivativgsD1, D2, D5, D6 & D7$howed moderate
to significant anticancer activity when comparedhwstandard drugs. However it is less than standauds like

Doxorubicin but compoundD3)and (D8)showed significant anticancer activity when compat@ standard drug
because of the presence of methoxy group at pasdiqo of phenyl ring. Data were presented in TABLE
revealed the ¢ of the synthesized compounds.

TABLE —II: Anticancer Activity of the Synthesized Compounds (IGso) (Against MCF7 Cell Line)

Compound No.| ICsc (ug/ml) | Compound No.| 1Cs (Lg/ml)

B1 11.20 D5 8.21
B2 12.45 D6 8.21
Cl 7.85 D7 7.99
C2 8.61 D8 4.72
D1 6.52 D9 9.10
D2 7.84 D10 10.9
D3 4.32 .

Da 676 Doxorubicin 3.76

CONCLUSION

On the basis of biological screening against theFMICell Line, arylidene derivative®3) and (D8) showed
significant anticancer activity when compared @msfard drug doxorubicin.
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