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ABSTRACT

In order to develop a better bioactive moleculethwiood efficacy, we synthesized a new seriesiakdlo [3,2-a]
pyrimidine derivatives with good yield and studibéir anthelmintic properties, structure- activitglationships
(SARs). A new series of Thiazolo[3,2-a]pyrimidimese been synthesized through duff formylation,e‘@ot’
Biginelli reaction, cyclization followed by knoewagyel condensation and were characterized by 1R, NMR, °C
NMR, Mass spectra and elemental analysis. New mi@eavere screened for their in-vitro anthelmirdictivity
against Indian earthworm Pheretima posthuma andistitheir physico-chemical properties. Effect @ibstitution
at arylidene part on anthelmintic property was s&i Compounds 3j and 3s with electron withdrawgmgups
were found to be highly potent among the seriesvear@ also supported by ADME parameters.

Keywords: Heterocycles, Cyclizations, Structure-activity telaships, Anthelmintic activity

INTRODUCTION

Helminthiasis is a macroparasitic disease foundumans due to parasitic worms, such as Nematod€gsindes
which are exist in skin, liver, brain, lungs, lymmye, muscles and other tissues of the body [1¢. Wide varieties
of anthelmintics or anthelmintic drugs are avaksill market to expel such parasitic worms fromlibdy by either
stunning or killing them without causing any sigeéint damage to the host cell. Especially, wellwnanarketing
pyrimidine derived drugs pyrantel and morantel, eaocenmonly used as anthelmintic agents which hasdoro
spectrum activity and high cure rates due to thstadnability of the periodic emergence of resistarBut some
existing infectious diseases cannot be eliminatadpietely from human body by using presently awddadrugs
[2]. Particularly, filariasis diagnosis is helpfiar its cure only in its earlier stage. After thdvancement of parasitic
infection, it cannot be cured completely. It is veely distributed disease in low income countridgol affected
badly and showing the highest risk of morbidity day day. Currently, the development of multicompune
reactions (MCRs) are integral part of numerousaeseefforts around the world which are involvedthie drug
development programs to achieve the synthetic tsigean expeditious manner. The Biginelli reactiprihe one
such reaction, which involves simple one pot thlsesyponent condensation of an aldehytiketoester, and urea or
thiourea in the presence of a catalytic amountaf # produce 3,4-dihydropyrimidin- 2-(1H)-onesHBMs) [3-4].
In order to bring about synthetic advancement, atimms were introduced in different ways. The riesctvas
carried out by varying all the three building bledle. biginelli scaffolds [5], catalyst [6-8], ¢cgd out asymmetric
synthesis [9] and also rate enhancement reactiaets & sonication [10] and microwave irradiati@d][ which
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lead to extension of scope of the original multingmnent reaction resulting in large molecular diitgrof biginelli
product, dihydropyrimidine. The presence of pyrimélin cellular processes has made them valuabtisian drug
discovery strategy. In 2-mercaptopyrimidine rindgflauatom serves as an attractive replacementHerexisting
oxygen atom bonded to C-2 in uridine base [12].yToend widely use as cardiotonic drugs [13] ant-&B drugs
[14]. Also, 2-mercaptopyrimidine and their derivats are important intermediates in organic synthdscause of
N-3 position and the exocyclic sulfur atom are eoghilic in nature and are readily susceptible ttack by
electrophilic agents. Pyrimidines in associatiothwhiazole have also occupied a prominent placenédicinal
chemistry because of their significant propertiesheerapeutics in clinical applications. A recamvey of literature
on thiazolopyrimidines revealed that, these bieactholecules have received much attention on adoofutheir
extensive utilization as antitumor [15-16], antifievative [17], Fungicidal [18], anti-HIV [19] andanti-
inflammatory agents [20]. They also have been tdrast due to their ability to inhibit the 2-metbthritol-2,4-
cyclodiphosphate synthase [21], act as modulatbiBransient Receptor Potential Vanilloid—receptofTRPV1)
[22], inhibit thymidylate synthase and dihydrof@ateductase [23], angiogenesis inhibiting [24] amlibitory
action on cyclin-dependent kinase [25]. In the vieam above biological profiles of 2-mercapto pyidiine and
thiazolopyrimidines, we carefully optimized struaufor new target compounds. We envisioned thatbihgclic
thiazolepyrimidine, by virtue of its structural faees might serve as a prototype for the searafeof drugs that
could be used in anthelmintic research.

EXPERIMENTAL SECTION

Melting points were determined in open capillargesl uncorrected (melting point apparatus: Sewslrimments
Inc., India). All solvents used were of analytigghde and the reagents were purchased from comahgesidors.
The purity of the compounds was checked by thiedahromatography on a silica coated aluminum sfsiata

gel Bsy). IR spectra were recorded on a Shimadzu ATR-IR-gectrophotometer. TH&-NMR spectra were
recorded on a Bruker Avance lll, (400 MHz) specteten using TMS as internal standard. The splitbagern is
designated as follows; s (singlet), d (doubletftriplet), m (multiplet), bs (broad singlet). THEC-NMR was
recorded in 400 MHz Joel resonance-delta 2-NMRamtérmeter. The mass spectra were recorded on an MDS
SCIEX/API14000 spectrophotometer. Elemental analyss carried out using Flash EA 1112 Series, CHNSO
Analyzer (Thermo). Thin layer chromatography (TL&j)alysis was done on pre-coated silica gel G plasesy a
mixture of ethyl acetate and n-hexane as mobiles@h3,5-dimethyl-4-hydroxy benzaldehydg {vas prepared by
Duff formylation procedure [26].

General procedure for the preparation of ethyl-4hfgdroxy-3,5-dimethylphenyl)-6-methyl-2-thioxo-3,2;
tetrahydropyrimidine-5-carboxylate)

A mixture of substituted aldehyde (5 mmol), ethyl acetoacetate (7.5 mmol), thiour&&b (mmol) in 35ml of
ethanol and con.HCI was stirred at 50°%5for 10 hrs. One drop of Con. HCI was added fagrg\2 hrs. After
completion of the reaction, the reaction mixturesvatlowed to stand for overnight &(0 The same reaction was
also carried out under microwave irradiation fanis at 100C (power 90 W) in a sealed tube. Then it was tokate
with water to remove the catalyst and the unreatitedirea and was extracted with ethylacetate 83mL). The
combined extract was dried (anhydrous3@,) and the solvent was evaporated to get the cruoldupt and was
purified by recrystallisation from ethanol.

Yellow solid; yield: 90%; m.p.: 143-14%C; IR (KBr): v 3275 (N-H), 3040 (Ar-H), 2989, 2938 (C-H), 1749 @k
1590 (C=C), 1261 (O-C)cf'H NMR (400 MHz, CDC)): 6 ppm 1.11 (t, 3H,) = 6.8 Hz), 2.11 (s, 6H, -2G}{

2.27 (s, 3H), 3.99 (q, 2H, -GHCHg, J = 6.8 Hz), 5.01 (s, 1H, pyrimidine-H), 6.73 (s, ,2Ar-H), 7.84 (s, 1H,
exocyclic CH), 9.50 (s, 1H, NH), 10.19 (s, 1H, OMS (m/z, %): 321.82 (M1); Anal. calcd. For GH,oN,OsS:

C 59.98, H 6.29, N 8.74, S 10.01; found C 59.9%,.28, N 8.75, S 10.02.

General procedure for the preparation of thiazolopydine derivativeg3a-t)

A mixture of biginelli pyrimidine2 (10 mmol), monochloroacetic acid (15 mmol), anloydr sodium acetate (2 g),
glacial acetic acid (20 ml), acetic anhydride (1B, mnd aromatic aldehyde (10 mmol) were heatecefioix, and
temperature was maintained at 140—1@2for 6 h. After completion of the reaction (moméd by TLC hexane:
ethyl acetate (7: 3, v/v)), resulting solution vea®led to room temperature and poured the reaatigture into the
ice water (150 ml). The precipitate was separatefiltoation and dissolved by dichloromethane. Tdrganic layer
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was washed using 6 % NaHg@nd brine, dried over sodium sulphate and theeswlevaporated. The product
obtained was recrystallized from suitable solvent.

(2)-ethyl-2-(4-methoxybenzylidene)-7-methyl-3-oXd-brydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-thob 3, 2-
a]pyrimidine-6-carboxylaté3a)

Light yellow solid; vyield: 83%; m.p.: 203-20%C; IR (KBr) v 3099 (Ar-H), 2976, 2927 (aliphatic C-H), 1759
(C=0), 1595 (C=C), 1224 (O-C) ¢m'H NMR (400 MHz, CDC)): 6 ppm 1.20 (t, 3H, -Ck J = 6.8 Hz), 2.11 (s,
6H, -2CH), 2.29 (s, 3H, -Ch), 3.81 (s, 3H, -OC}), 4.07-4.09 (q, 2H, -CHCH; J = 6.8 Hz and 3.6 Hz), 6.12 (s,
1H, pyrimidine-H), 6.97 (d, 2H, Ar-H), 7.07(s, 2Wr-H), 7.43 (d, 2H, Ar-H), 7.71 ( s, 1H, exocycl@H), 7.95(s,
1H, OH); *C NMR (125 MHz, CDGCJ) é ppm 14.04 (Ch), 16.43 (CH), 22.83 (CH), 54.22 (pyrimidine C-H),
55.56 (-OCH), 60.48 (ester Cjj, 108.72, 114.88, 117.22, 125.84, 128.22, 13012%.07, 133.56, 148.32
(exocyclic C-H), 152.54, 156.68, 161.40 (ring C=M0§5.52(ester C=0); MS (ESI): (m/z, %) 477.1(M); Anal.
calcd. for GgH,6N,OsS: C 65.25, H 5.48, N 5.85, S 6.70; found C 65t26,48, N 5.86, S 6.71.

(2)-ethyl-2-(3,4,5-trimethoxybenzylidene)-7-metydxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihy @td-
thiazolo[3,2-a]pyrimidine-6-carboxylate3)

Creamy yellow solid; yield: 84%; m.p.: 232-23&; IR (KBr) v cm™ 3053 (Ar-H), 2940, 2890 (C-H), 1752(C=0),
1597 (C=C), 1223 (O-C}H NMR (400 MHz, CDC}) 6 ppm 1.16 (t, 3H, -CH J = 6.8 Hz), 2.08 (s, 6H, -2G}
2.46 (s, 3H, -CH), 3.73 (s, 9H, -30C¥), 3.99 (q, 2H, -CHCHsy), 6.20 (s, 1H, pyrimidine-H), 6.98 (s, 2H, Ar-H),
7.01(s, 2H, Ar-H), 7.76 ( s, 1H, exocyclic CH), 8, 1H, OH);*C NMR (125 MHz, CDGCJ) 6 ppm 14.06 (Ch),
16.46 (CH), 22.87 (CH), 54.25 (pyrimidine C-H), 55.56(-OG}H 56.43 (OCH), 60.48 (ester C}, 108.72,
114.88, 117.22, 125.84, 128.22, 130.29, 132.07,5633.38.40, 149.32 (exocyclic C-H), 152.54, 156.582.40
(ring C=0), 166.52 (ester C=0); MS (ESI) (m/z, %R9.2 (M+H); Anal. Calcd. for GgHsN,O;S: C 62.44, H
5.61, N 5.20, S 5.95; found C 62.45, H 5.62, N 5326.96.

(2)-ethyl-2-(2-chloro-6-fluorobenzylidene)-7-metlybxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihytd-
thiazolo[3,2-a]pyrimidine-6-carboxylate3¢)

Light brown solid; yield: 82%; m.p.: 201-20%C; IR (KBr) v cmi* 3084 (Ar-H), 2978, 2924 (C-H), 1759(C=0),
1597 (C=C), 1233 (O-C}H NMR (400 MHz, CDC}) § ppm 1.12 (t, 3H, -CH J = 6.8 Hz), 2.05 (s, 6H, -2G}
2.43 (s, 3H, -CH), 3.98 (q, 2H, -CHCHz, J = 6.8 Hz and 3.6 Hz), 6.04 (s, 1H, pyrimidine-R)Y1(s, 2H, Ar-H),
7.19-7.27 (m, 3H, Ar-H), 7.74 ( s, 1H, exocycliell; 8.05 (s, 1H, OH)*C NMR (125 MHz, CDGJ) 6 ppm 14.01
(CHg), 16.45(CH), 22.76 (CH), 54.94 (pyrimidine C-H), 60.56 (ester @H109.18, 114.90, 124.69, 125.93,
127.80, 128.40, 130.41, 131.65, 136.89, 148.40cfetw C-H), 152.09, 155.73, 158.69, 160.71, 164 P65.37
(ring C=0), and 168.60 (ester C=0); MS (ESI) (n); 501.2 (M+1); Anal. Calcd. for GH»CIFN,0,S: C 59.94,
H 4.43, N 5.59, S 6.40; found C 59.95, H 4.42, 6D5S 6.41.

(2)-ethyl-2-(2,4-dichlorobenzylidene)-7-methyl-3 e (4-hydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-
thiazolo[3,2-a]pyrimidine-6-carboxylate3())

Creamy white solid; yield: 78%; m.p. 211-298; IR (KBr) v cm* 3042 (Ar-H), 2987, 2939 (C-H), 1748 (C=0),
1587 (C=C), 1233 (O-C), 988 (C-Cl) &m'H NMR (400 MHz, CDC}): 6 ppm 1.19 (t, 3H, -Ck J = 6.8 Hz), 2.15
(s, 6H, -2CH), 2.43 (s, 3H, -Ch), 3.96 (g, 2H, -CKHCHjy), 6.21 (s, 1H, pyrimidine-H), 7.26 (s, 2H, Ar-H),15-
7.23 (m, 3H, Ar-H), 7.74 ( s, 1H, exocyclic CH)98 (s, 1H, OH);*C NMR (125 MHz, CDGJ) § ppm 14.43
(CHg), 16.46 (CH), 22.87(CH), 54.56 (pyrimidine C-H), 60.41(ester §H109.72, 114.88, 116.34, 118.22, 125.84,
128.22, 130.29, 132.07, 133.56, 134.21, 148.62ctiw C-H), 152.54, 156.68, 162.40 (ring C=0), BB (ester
C=0); MS (ESI) (m/z, %): 516.07 (IWH); Anal. Calcd. for GH,,ClLN,O,S: C 58.03, H 4.29, N 5.41, S 6.20;
found C 58.04, H 4.30, N 5.42, S 6.21.

(2)-ethyl-2-(2,3-dichlorobenzylidene)-7-methyl-3ex (4-hydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-
thiazolo[3,2-a]pyrimidine-6-carboxylate3€)

White solid; yield: 86%, m.p.: 243-24%; IR (KBr) v 3044 (Ar-H), 2989, 2939 (C-H), 1740 (C=0), 15843,
1236 (O-C), 989 (C-Cl) ch *H NMR (400 MHz, CDC}) 6 ppm 1.21 (t, 3H, -CH J = 6.8 Hz), 2.17 (s, 6H, -
2CHy), 2.49 (s, 3H, -Ch), 3.94 (q, 2H, -CKHCHz), 6.20 (s, 1H, pyrimidine-H), 7.28(s, 2H, Ar-H),18-7.25 ( m,
3H, Ar-H), 7.83 (s, 1H, exocyclic CH), 8.05(s, 16H); **C NMR (125 MHz, CDGJ)) 6 ppm 14.42 (Ch), 16.36
(CHs), 22.86 (CH), 54.46 (pyrimidine C-H), 60.45(ester @H109.73, 114.48, 116.34, 118.52, 125.82, 128.21,
130.39, 132.17, 133.52, 134.21, 148.61 (exocychd)C152.51, 156.68, 162.43 (ring C=0), 166.55€4e€=0);
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MS (ESI) ( m/z, %): 516.17 (MH); Anal. Calcd. for GsH,,Cl,N,O,S: C 58.03, H 4.29, N 5.41, S 6.20; found C
58.03, H 4.30, N 5.42, S 6.20.

(2)-ethyl-2-(2-fluoro3-methoxybenzylidene)-7-meBrwixo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihyid-
thiazolo[3,2-a]pyrimidine-6-carboxylate3f)

Brown solid; yield: 86%, m.p.: 243-24%; IR (KBr) v 3049 (Ar-H), 2984, 2939 (C-H), 1747 (C=0), 1588 (@)=
1236 (O-C)crit; *H NMR (400 MHz, CDCY) 6 ppm 1.28 (t, 3H, -CH J = 6.8 Hz), 2.20 (s, 6H, -2G}H 2.50 (s, 3H,
-CHjy), 3.82 (s, 3H, OCEHJ, 3.94 (q, 2H, -CKHCHjy), 6.22 (s, 1H, pyrimidine-H), 7.20(s, 2H, Ar-H),2B-7.31 ( m,
3H, Ar-H), 7.89 ( s, 1H, exocyclic CH), 7.90 (s, 16H); *C NMR (125 MHz, CDG)) é ppm 14.24 (Ch), 14.79
(CHy), 16.40 (CH), 22.74 (CH), 54.95 (pyrimidine C-H), 55.53 (-OGMH 60.57 (ester C§J, 115.49, 125.62,
128.22, 130.41, 132.39, 137.10, 148.40 (exocychEl)C152.32, 155.73, 158.69, 160.71, 164.28, 16§81y
C=0), 167.72 (ester C=0); MS (ESI): (m/z, %) 495BB-H); Anal. Calcd. for GH,sFN,OsS: C 62.89, H 5.07, N
5.64, S 6.46; found C 62.90, H 5.08, N 5.63, S 6.47

(2)-ethyl-2-(3-bromobenzylidene)-7-methyl-3-oxotdigdroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-thik# 8, 2-
a]pyrimidine-6-carboxylatefg)

Dark brown solid; yield: 76%; m.p.: 218-22; IR (KBr) v 3054 (Ar-H), 2987, 2934 (C-H), 1749 (C=0), 1588
(C=C), 1231 (O-C) ciy *H NMR (400 MHz, CDC}) 6 ppm 1.30 (t, 3H, -Ck J = 6.8 Hz), 2.23 (s, 6H, -2G}H
2.50 (s, 3H, -CH), 3.94 (q, 2H, -CKCHjy), 6.20 (s, 1H, pyrimidine-H), 7.29 (s, 2H, Ar-H),31 (t, 1H, Ar-HJ =
8.6 Hz), 7.35 (d, 1H, Ar-H] = 8.6 Hz), 7.42 (d, 1H, Ar-H] = 8.4 Hz), 7.62 ( s, 1H, Ar-H), 7.89 ('s, 1H, exclay
CH), 8.10 (s, 1H, OH)*C NMR (125 MHz, CDG)) 6 ppm 14.54 (Ch), 14.59 (CH), 16.43 (CH), 54.98
(pyrimidine C-H), 60.67 (ester GH 117.49, 125.62, 128.22, 130.41, 132.83, 13714®.40 (exocyclic C-H),
152.32, 155.73, 158.69, 160.71, 163.28, 167.37 @r0), 169.72 (ester C=0); MS (ESI): ( m/z, %) BB6(M"-
H); Anal. Calcd. for GsH»3BrN,OsS: C 56.93, H 4.40, N 5.31, S 6.06; found C 56t94,41, N 5.32, S 6.07.

(2)-ethyl-2-(3-fluoro-4-methylbenzylidene)-7-metBydxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihyid-
thiazolo[3,2-a]pyrimidine-6-carboxylate3f)

Creamy solid; yield: 76%; m.p.: 231-288; IR (KBr) v 3039 (Ar-H), 2970, 2943 (C-H), 1757 (C=0), 1597(J,
1236 (O-C) crit; 'H NMR (400 MHz, CDCJ) 6 ppm1.20 (t, 3H, -Ck J = 6.8 Hz), 2.12 (s, 6H, -2G} 2.30 (s,
3H, CH3), 2.52 (s, 3H, -C§j}, 4.08-4.14 (q, 2H, -CHCHs, J = 6.8 Hz and 3.6 Hz), 6.12 (s, 1H, pyrimidine-H),
7.07-7.18 (m, 5H, Ar-H), 7. 61(s, 1H, exocyclic GH}.87 (s, 1H, OH)*C NMR (125 MHz, CDCJ) § ppm 14.08
(CHg), 14.78 (CH), 16.49 (CH), 22.73 (CH), 54.94 (pyrimidine C-H), 61.59 (ester gH107.49, 125.62, 128.22,
130.41, 132.39, 137.10, 149.40 (exocyclic C-H),.582155.73, 158.69, 160.71, 164.28, 167.39 (rin@)}; 169.75
(ester C=0); MS (ESI) (m/z, %) 480.55 (MAnal. Calcd. for GgH,sFN,O,S: C 64.98, H 5.24, N 5.83, S 6.67;
found C 64.98, H 5.25, N 5.84, S 6.68.

(2)-ethyl-2-(2-fluoro-3-chlorobenzylidene)-7-metlybxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihytd-
thiazolo[3,2-a]pyrimidine-6-carboxylates()

White solids; yield: 87%; m.p.: 234-23€; IR (KBr) v 3040 (Ar-H), 2980, 2933 (C-H), 1753 (C=0), 1589 =
1234 (O-C) crit; *H NMR (400 MHz, CDCJ) § ppm 1.21 (t, 3H, -CH J = 6.8 Hz), 2.28 (s, 6H, -2G} 2.56 (s,
3H, -CH), 3.90 (q, 2H, -ChCHsy), 6.27 (s, 1H, pyrimidine-H), 7.23-7.27 (m, 3H,-A), 7.39 ( s, 1H, Ar-H), 7.83 (
s, 1H, exocyclic CH), 7.95(s, 1H, OHYC NMR (125 MHz, CDG)) 6 ppm 14.08 (Ch), 14.78 (CH), 16.49
(CHg), 54.44 (pyrimidine C-H), 60.59 (ester @H107.49, 124.62, 128.62, 131.41, 132.29, 13914%.40
(exocyclic C-H), 153.52, 156.73, 158.69, 160.714.28, 167.30 (ring C=0), 169.71 (ester C=0); MSI{EB\/z,
%) 514.21 (M-H); Anal. Calcd. for GgH»4CIFN,O,S: C 60.64, H 4.70, N 5.44, S 6.63; found C 601$41.70, N
5.45, S 6.24.

(2)-ethyl-2-(4-cyanobenzylidene)-7-methyl-3-oxat8yydroxy-3,5-dimethyl phenyl) -3,5-dihydro-2H-toéo[3,2-

a]pyrimidine-6-carboxylatedj)

White solid; yield: 87%; m.p.: 231-23%; IR (KBr) v 3048 (Ar-H), 2989, 2930 (C-H), 2240%W), 1748 (C=0),

1598 (C=C), 1236 (O-C) cm *H NMR (400 MHz, CDC}) 6 ppm 1.30 (t, 3H, -CH J = 6.8 Hz), 2.23 (s, 6H, -
2CH), 2.50 (s, 3H, -Ch), 3.94 (q, 2H, -CHCHz), 6.23 (s, 1H, pyrimidine-H), 7.29 (s, 2H, Ar-H.35 ( d, 2H, Ar-

H, J = 8.6 Hz), 7.44 (d, 2H, Ar-H] = 8.4 Hz), 7.89 ( s, 1H, exocyclic CH), 7.95(s, H); °C NMR (125 MHz,

CDCly) 6 ppm 14.14 (CH), 16.44 (CH), 22.84 (CH), 55.22 (pyrimidine C-H), 60.48 (ester @H108.72, 114.88,
115.3, 117.22, 125.84, 128.22, 130.29, 132.07,5633.48.38 (exocyclic C-H), 152.56, 156.78, 161(ddg C=0),
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165.58 (ester C=0); MS (ESI): (m/z, %) 490.52*(M); Anal. Calcd. for GeH,.CIFN,O,S: C 63.53, H 4.51, N
8.55, S 6.52; found C 63.54, H 4.52, N 8.55, S 6.53

(2)-ethyl-2-(4-ethoxybenzylidene)-7-methyl-3-ox@Hsydroxy-3, 5-dimethyl phenyl)-3,5-dihydro-2Haholo[3,2-
a]pyrimidine-6-carboxylate3Kk)

Creamy white solid; yield: 79%; m.p.: 199-260C; IR (KBr) v 3048 (Ar-H), 2989, 2930 (C-H), 1748 (C=0), 1598
(C=C), 1236 (O-C)ci; *H NMR (400 MHz, CDC)) 6 - 1.37 (t, 6H, -2Ch| J = 6.2 Hz), 2.24 (s, 6H, -2G} 2.53
(s, 3H, -CH), 3.94 (q, 4H, (-CKCHy),), 6.24 (s, 1H, pyrimidine-H), 7.37 (s, 2H, Ar-H).38 ( d, 2H, Ar-HJ = 8.8
Hz), 7.47 (d, 2H, Ar-H,J = 8.8 Hz), 7.92 ( s, 1H, exocyclic CH), 7.95(s, 1pH); **C NMR (125 MHz, CDGC)) 6
ppm 14.14 (CH), 14.80 (CH), 16.44 (CH), 22.84 (CH), 55.22 (pyrimidine C-H), 60.48 (ester @H64.7 (CH2),
109.72, 114.88, 118.22, 125.84, 128.22, 130.29,0732133.59, 146.38 (exocyclic C-H), 152.56, 156.762.48
(ring C=0), and 166.58 (ester C=0); MS (ESI): (n#),509.52 (M-H); Anal. Calcd. for G;H,-FN,O,S: C 63.51,

H 5.33, N 5.49, S 6.28; found C 63.52, H 5.34, BD5S 6.29.

(2)-ethyl-2-(6-methoxynaphthalen-2-yl)methyleneethyl-3-oxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5ydiro-
2H-thiazolo[3,2-a]pyrimidine-6-carboxylatel)

White solid; yield: 83%; m.p.: 237-23%C; IR (KBr) v cm® 3042 (Ar-H), 2980, 2926 (C-H), 1749 (C=0), 1594
(C=C), 1258 (O-C)H NMR (400 MHz, CDC}) 6 ppm 1.30 (t, 3H, -Ckl J = 6.8 Hz), 2.28 (s, 6H, -2G} 3.92 (q,
2H, -CH-CHjy), 3.98 (s, 3H, -OCH}, 6.26 (s, 1H, pyrimidine-H), 7.34 (s, 2H, Ar-H).40-7.62 (m, 6H, aryl), 7.90 (
s, 1H, exocyclic CH), 7.95(s, 1H, OHJC NMR (125 MHz, CDCJ): § = 14.15 (CH), 14.80 (CH), 16.44 (CH),
22.84 (CH), 55.22 (pyrimidine C-H), 60.48 (ester @H64.7 (CH2), 109.72, 114.88, 118.22, 125.84, 926.
128.22, 129.34, 130.29, 132.07, 132.97, 133.59,3B361.36.97, 137.20, 142.46, 146.38 (exocyclic C1+52.56,
154.21, 156.78, 162.48 (ring C=0), 167.50 (estelOL=MS (ESI) - m/z 527.17 (MH); Anal. Calcd. for
CsoH28N205S: C 68.16, H 5.34, N 5.30, S 6.07; found C 68H.5,34, N 5.30, S 6.07.

(2)-ethyl-2-(3-chlorobenzylidene)-7-methyl-3-ox@4shydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-trobd 3, 2-
a]pyrimidine-6-carboxylate3m)

Creamy white solid; yield: 80%; m.p.: 205-20C; IR (KBr) v 3040 (Ar-H), 2990, 2936 (C-H), 1759 (C=0), 1593
(C=C), 1258 (O-C), 958 (C-Cl) ch*H NMR (400 MHz, CDC}) 6 ppm 1.36 (t, 3H, -Ck J = 6.8 Hz), 2.29 (s, 6H,
-2CHg), 2.55 (s, 3H, -CH), 3.96 (g, 2H, -CHCHjy), 6.23 (s, Ar-H), 7.31 (s, 2H, Ar-H), 7.38 ( t, 1Ar-H, J = 8.6
Hz), 7.35 (d, 1H, Ar-H,) = 8.6 Hz), 7.42 ( d, 1H, Ar-H] = 8.4 Hz), 7.62 ( s, 1H, Ar-H), 7.89 ( s, 1H, exduy
CH), 7.95(s, 1H, OH);®C NMR (125 MHz, CDG)) 6 ppm 14.52 (Ch), 14.59 (CH), 16.43 (CH), 54.98
(pyrimidine C-H), 60.67 (ester GH 117.49, 125.62, 128.22, 130.41, 132.83, 13714®.40 (exocyclic C-H),
152.32, 155.73, 159.69, 160.71, 163.28, 167.37y(M*0), 168.72 (ester C=0); MS (ESI): (m/z, %) 4£88.
(M*+1); Anal. Calcd. for GH»CIN,O,S: C 62.17, H 4.80, N 5.80, S 6.64; found C 62H.8,80, N 5.80, S 6.64.

Ethyl-2-(4-chlorobenzylidene)-7-methyl-3-oxo-5-f@ioxy-3,5-dimethylphenyl)-3,5-dihydro-2H-thiazd -
a]pyrimidine-6-carboxylate3n)

Light yellow solid; yield: 83%; m.p.: 237-23%C; IR (KBr) v 3042 (Ar-H), 2980, 2926 (C-H), 1749 (C=0), 1594
(C=C), 1258 (O-C)cr; *H NMR (400 MHz, CDCJ) § ppm 1.34 (t, 3H, -CH J = 6.8 Hz), 2.29 (s, 6H, -2G}
2.50 (s, 3H, -Ch), 3.92 (q, 2H, -CKHCHj3), 6.26 (s, 1H, pyrimidine-H), 7.36 (s, 2H, Ar-H).45 ( d, 2H, Ar-HJ =
8.6 Hz), 7.58 ( d, 2H, Ar-H) = 8.4 Hz), 7.89 ( s, 1H, exocyclic CH), 7.98 (s,, ¥0H); **C NMR (125 MHz,
CDCly) 6 ppm 14.11 (CH), 16.44 (CH), 22.84 (CH), 55.22 (pyrimidine C-H), 60.48(ester ©H108.72, 114.88,
117.22,125.84, 128.22, 130.29, 132.07, 133.56,3B4&&xocyclic C-H), 154.56, 156.78, 161.90 (ringd), 165.58
(ester C=0); MS (ESI): (m/z, %) 483.80 {ML); Anal. Calcd. for GH,sCIN,O,S: C 62.17, H 4.80, N 5.80, S 6.64;
found C 62.18, H 4.80, N 5.80, S 6.64.

(2)-ethyl-2-(4-N,N-dimethylaminobenzylidene)-7-mike8ioxo-5-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihy-@H-
thiazolo[3,2-a]pyrimidine-6-carboxylate36)

Brownish solid; yield: 80%; m.p.: 198-20C; IR (KBr) v 3040 (Ar-H), 2985, 2928 (C-H), 1743 (C=0), 1595
(C=C), 1260 (O-C)cr; 1H NMR (400 MHz, CDGJ) 6 ppm 1.30 (t, 3H, -CH J = 6.8 Hz), 2.23 (s, 12H, -4GH
2.50 (s, 3H, -CH), 3.92 (q, 2H, -ChCHjy), 6.26 (s, 1H, pyrimidine-H), 6.76 ( d, 2H, Ar-BI= 9.0 Hz)7.29 (s, 2H,
Ar-H), , 7.50 (d, 2H, Ar-HJ = 9.0 Hz), 7.99 (s, 1H, exocyclic CH), 7.91(s, 1H);**C NMR (125 MHz, CDG))

J ppm 14.21 (CH), 16.44 (CH), 22.84 (CH), 40.3 (CH), 55.29 (pyrimidine C-H), 60.48 (ester @H108.72,
115.88, 117.22, 125.84, 129.22, 130.29, 132.07,58633149.38 (exocyclic C-H), 153.56, 156.78, 162(8Ag
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C=0), 166.58 (ester C=0); MS (ESI): (m/z, %) 492(8P+1); Anal. Calcd. for GH,N50,S: C 65.97, H 5.95, N
8.55, S 6.52; found C 65.98, H 5.96, N 8.56, S 6.53

(2)-ethyl-2-(3,5-dimethyl-4-hydroxybenzylidene)-&tmyl-3-oxo-5-(4-hydroxy-3,5-dimethylphenyl)-3, 8yairo-2H-
thiazolo[3,2-a]pyrimidine-6-carboxylate3f)

White solid; yield : 79%; m.p.: 194-1$&; IR (KBr) v 3304 (O-H), 3045 (Ar-H), 2989, 2938 (C-H), 1746 @<
1590 (C=C), 1261 (O-C)c) 1H NMR (400 MHz, CDG)) § ppm 1.38 (t, 3H, -Ck J = 6.8 Hz), 2.31 (s, 12H, -
4CHy), 2.54 (s, 3H, -Ck), 3.86 (q, 2H, -CHCHs,), 6.20 (s, 1H, pyrimidine-H), 7.36 (s, 4H, Ar-H),90 ( s, 1H,
exocyclic CH), and 7.95(s, 1H, OHYC NMR (125 MHz, CDG)) 6 ppm14.11 (CH), 14.7 (CH), 16.44 (CH),
22.94 (CH), 55.29 (pyrimidine C-H), 61.48 (ester @H109.72, 114.68, 117.22, 125.82, 125.96, 12813P,29,
132.07, 133.56, 148.38 (exocyclic C-H), 154.56,.864156.78, 161.90 (ring C=0), and 165.58 (este®C MS
(ESI): (m/z, %) 493.60 (M41); Anal. Calcd. For §H,gN,OsS: C 65.83, H 5.73, N 5.69, S 6.51; found C 6584,
5.74,N5.70, S 6.52.

(2)-ethyl-2-(pyridene-3-yl)methylidene-7-methyx&eb-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-
thiazolo[3,2-a]pyrimidine-6-carboxylate3()

Brown solid; yield: 84%; m.p.: 200-20; IR (KBr) v 3045 (Ar-H), 2989, 2938 (C-H), 1746 (C=0), 159G-(3,
1261 (O-C) crt; 1H NMR (400 MHz, CDGJ) 6 ppm 1.32 (t, 3H, -CH J = 6.8 Hz), 2.34 (s, 6H, -2G} 2.53 (s,
3H, -CH), 3.90 (q, 2H, -CHCHz), 6.20 (s, 1H, pyrimidine-H), 7.36 (s, 2H, Ar-H).45 (d, 2H, Ar-HJ = 8.8 Hz),
7.58 (d, 2H, Ar-HJ = 8.8 Hz), 7.75 (t, 1H, Ar-H) = 8.6 Hz), 7.89 ( s, 1H, exocyclic CH), 7.95(s,, 1bH); *C
NMR (125 MHz, CDC}) ¢ ppm 14.24 (CH), 14.69 (CH), 17.43 (CH), 54.88 (pyrimidine C-H), 60.77 (ester
CH,), 125.82, 128.22, 130.45, 131.41, 132.80, 137384P, 147.40 (exocyclic C-H), 150.41, 152.32,.136
158.69, 160.71, 163.28, 167.37 (ring C=0), 169&¢r C=0); MS (ESI): (m/z, %) 450.52 {M); Anal. Calcd.
for CoH23N:20,S: C 64.13, H 5.16, N 9.35, S 7.13; found C 64tH18,17, N 9.36, S 7.14.

(2)-ethyl-2-(thiophen-2-ylmethylidene)-7-methylx&&b-(4-hydroxy-3,5-dimethylphenyl)-3,5-dihydro-2H-
thiazolo[3,2-a]pyrimidine-6-carboxylate3()

Brown solid; Yield: 74%; m.p.: 192-19%C; IR (KBr) v 3050 (Ar-H), 2989, 2938 (C-H), 1746 (C=0), 1590 @)=
1261 (O-C)crit; *H NMR (400 MHz, CDCY) § ppm 1.37 (t, 3H, -CH J = 6.8 Hz), 2.32 (s, 6H, -2GM 2.60 (s, 3H,
-CHjy), 3.90 (q, 2H, -CHCHjy), 6.20 (s, 1H, pyrimidine-H), 7.38 (s, 2H, Ar-H).53 ( d, 2H, Ar-HJ = 8.4 Hz), 7.60
(d, 2H, Ar-H,J = 8.4 Hz), 7.78 (t, 1H, Ar-H) = 8.6 Hz), 7.92 (s, 1H, exocyclic CH), 7.95(s,, TpH); 1*C NMR
(125 MHz, CDC}) ¢ ppm 14.14 (ChH), 15.43 (CH), 22.53 (CH), 54.29 (pyrimidine C-H), 61.48 (ester g@H
121.5, 122.96, 125.84, 126.43, 127.32, 128.22,2830132.07, 133.56, 135.52, 148.32 (exocyclic C-152.54,
156.68, 161.40 (ring C=0), 165.52(ester C=0); MSIJE(m/z, %) 454.12 (M); Anal. Calcd. For gH»N,0,S,: C
60.77,H 4.88, N 6.16, S 14.11; found C 60.78, 874N 6.16, S 14.12.

(2)-ethyl-2-(5-(4-nitrophenylfuran-2-yl)-methylidgr7-methyl-3-0x0-5-(4-hydroxy-3,5-dimethylpherd/b-
dihydro-2H-thiazolo[3,2-a]pyrimidine-6-carboxylat8s)

Dark yellow solid; yield: 79%; m.p.: 196-19%; IR (KBr) v 3040 (Ar-H), 2989, 2938 (C-H), 1749 (C=0), 1590
(C=C), 1261 (O-C), 1258, 1226 (NJocm™; *H NMR (400 MHz, CDC}) 6 ppm 1.31 (t, 3H, -CHJ = 6.8 Hz), 2.31
(s, 6H, -2CH), 2.58 (s, 3H, -Chk), 3.94 (q, 2H, -CKHCHjy), 6.25 (s, 1H, pyrimidine-H), 7.04 (d, 1i8;protons of
furan ring,d = 3.7 Hz), 7.32 (s, 2H, Ar-H), 7.36 ( d, 1ptprotons of furan ring) = 3.7 Hz), 7.89 (' s, 1H, exocyclic
CH), 7.98 (d, 2H, 4-N@Ar-H, J = 7.8 Hz), 8.31 (d, 2H, 4-N@Ar-H, J = 7.8 Hz), 8.47 (s, 1H, OH}*C NMR (125
MHz, CDCk) 6 ppm 14.04 (CH), 16.46 (CH), 21.83 (CH), 54.29 (pyrimidine C-H), 60.42 (ester ©H106.5,
108.72, 110.45, 114.88, 117.22, 121.45, 125.84,2P2828.60, 130.29, 132.07, 133.56, 145.20, 14@R8cyclic
C-H), 152.54, 156.68, 157.38, 161.40(ring C=0), .BBfester C=0); MS (ESI): (m/z, %) 558.34 ‘tM);
CooH25N307S: C 62.24, H 4.50, N 7.51, S 5.73; found C 62t28,51, N 7.51, S 5.72.

(2)-ethyl-2-(5-(2,4,5-trichlorophenylfuran-2-yl)-tiglidene)-7-methyl-3-0xo-5-(4-hydroxy-3,5-dimepindny!)-
3,5-dihydro-2H-thiazolo[3,2-a]pyrimidine-6-carboxte @t)

Creamy white solid; yield: 81%; m.p.: 202-288; IR (KBr) v 3040 (Ar-H), 2989, 2938 (C-H), 1749 (C=0), 1590
(C=C), 1261 (O-C), 798 (C-Cl) chp*H NMR (400 MHz, CDC}) ¢ ppm 1.33 (t, 3H, -Ck J = 6.8 Hz), 2.11 (s,
6H, -2CH), 2.52 (s, 3H, -Ch), 3.92 (q, 2H, -CHCH,), 6.23 (s, 1H, pyrimidine-H), 7.07 (d, 1Bkprotons of furan
ring, J = 3.7 Hz), 7.30 (s, 2H, Ar-H), 7.37 ( d, 1ptprotons of furan ring) = 3.7 Hz), 7.81 ( s, 1H, exocyclic CH),
8.03 (s, 2H, 2,4,5-GlAr-H, J = 7.8 Hz), 8.23 (s, 1H, OH}*C NMR (125 MHz, CDGJ) J ppm 14.04 (Ch), 16.46
(CHg), 21.83 (CH), 54.29 (pyrimidine C-H), 60.42 (ester @H106.5, 108.72, 110.45, 114.88, 117.22, 125.84,
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128.22, 128.60, 130.29, 132.07, 133.56,134.52,6035149.47 (exocyclic C-H), 152.54, 156.68, 157.882.40
(ring C=0), 166.52 (ester C=0); MS (ESI): (m/z, 6d)6.82 (M-H); Anal. Calcd. For GH»CIsN,OsS: calcd. C
56.37, H 3.75, N 4.53, S 5.19; found C 56.38, H63N 4.54, S 5.20.

In-vivo anthelmintic activity:

Indian adult earthwormslieretima posthumawvere used to study the anthelmintic activity, doéts anatomical
resemblance with the intestinal roundworm parasifdsuman beings [27]. It is found in the wet sehich is rich
in organic matter. They may damage the plants aude soil erosion. They also act as an intermedtiase for
certain parasites. They belong to the class oligetzh The earthworms (collected from krishikendrermasthala,
Dakshina Kannadaljere washedvith normalsalineto remove all fecal materials. The earthworms i& &m. in
length and 0.1 - 0.2 cm in width were used foreajpberimental protocols. All the chemicals were usédP/BP
specifications. Anthelmintic activity is evaluategl using Albendazole as a standard drug. A susperdi 2.5%
(w/v) and 1% (w/v) of test compounds were prepanet (w/v) of gum acacia. A standard solution d% (w/v)
of Albendazole was prepared in 1% (w/v) gum acasia.worms of approximately same size were placeéaich
petridish containing 50 mL of the suspension of thet compounds and standard drug at thep@OnL
concentration. The control test having six worm&dnmL of 1% (w/v) of gum-acacia solution was atsoried out
simultaneously. The average time required for tlysis and death of worms was recorded. The ysmsdime of
worms was the time when the worms show no moveraéiet the drug administration but become active on
transferring them into a beaker containing hot watet0°C. The death of worms was ascertained by the absenc
movements of the worms in hot water.

Lipinski’s rule of Five:

For the any bioactive compound to be drug candidateould satisfy lipinski’'s rule [28]. Howeveriolation of one
rule doesn't affect much [29]. According to thideuactive compounghould have molecular weighb00, partition
coefficient (logP) should be5, number of hydrogen bond donors should<beand number of hydrogen bond
acceptors<10. Along with this rule, number of rotatable boridsa molecule should bgl0 and Tropical polar
surface area (TPSA) should bd 40 A’ for a effective orally bioactive compound [30].

RESULTS AND DISCUSSION

Chemistry

The reaction sequences are displaye@cheme.l The synthesis of core moiety dihydropyrimidineswdone by
well known three component one pot Biginelli reawctiof a substituted aldehyde, 1,3-dicarbonyl comploand
thiourea. The Biginelli product ethyl-4-(4-hydro8y5-dimethylphenyl)-6-methyl-2-thioxo-1,2,3,4-tétyaro
pyrimidine-5 carboxylate2) was obtained by refluxing 4-hydroxy-3,5-dimetlndnzaldehyde, ethyl acetoacetate
and thiourea in the presence of catalytic amountaof. hydrochloric acid for 12h. The obtained yiglds less
(54%). The same reaction was tried with microwavadiation for 6 min. Product obtained with excetlgield
(90%) and purity with short reaction time. 4-hydyek5-dimethyl benzaldehyde was synthesized by & Du
formylation of 2,4-xylenol by HMTA in trifluoroacet acid. The Biginelli compound2) was then cyclized with
different substituted aromatic/heterocyclic aldeds/ih presence of anhydrous sodium acetate inrouféglium to
afford the new series of thiazolopyrimidine®. (All the newly synthesized compounds were charédd by IR,
1H-NMR, LCMS and elemental analysis.

The IR spectrum of the compoung) (showed a broad absorption band at 3275 cworresponding to NH/SH
tautomer stretching. In the 1H-NMR spectra of thme compound, the phenolic proton was seen asrp singlet
ato 10.19. The NH/SH protons were observed &25 andd 9.50 integrating for one proton each. The methane
proton of pyrimidine ring was observeddb.01 integrating for one proton as a sharp singleich confirms the
formation of the biginelli intermediat). The ESI-MS of 2) showed protonated molecular ion peak (base peak)
m/z 321.8, consistent with its molecular formulgsHGoN,O5S.

Further, in IR spectrum of thga, the disappearance of characteristic broad —NHk geafirms the cyclization
reaction. The ester carbonyl group showed an atienrpeak at 1759 cthand O-C-O stretching observed at 1224
cm'. Formation of3a was confirmed by 400 MHz 1H-NMR, where methyl andthylene protons of ester side
chain resonated as a triplet and a quartét h20 andy 4.09 respectively withl = 6.8 Hz and 3.6 Hz. A sharp
singlet peak was observed at 6.12 integrating for one proton corresponding tethane proton of
thiazolopyrimidone skeleton. Instead of signal ki/SH tautomeric protons of pyrimidine ring, a nsimgal for
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alkenyl proton of benzylidene ring was appeared dt71 as a sharp singlet. This was strongly evidérnte
cyclization of pyrimidine thione into thiazolo pgmidine. The ortho and meta protons of 4-methoxyngheing
gave two doublets centeredda.97 ands 7.43 integrating for two protons respectively. Tprotons of 4-hydroxy-
2,5-dimethyl phenyl ring resonated as a singlet @07. The phenolic proton appeared as a singlét7a®5. The
125 MHz*C-NMR showed characteristic signal for carbonsme ester methyl group, two methyl groups attached
to the phenyl ring and one methyl group on pyrimédiing were found at 14.04, 16.43 and 22.83 pmpa¢tively.
The signal for saturated carbon of pyrimidine arethuxy carbon were found at 54.22 and 55.56 pppeciely.
Two carbonyl groups of ester and thiazolinone fivege appeared as two distinct downfield signal$6&.52 and
161.40 ppm. Presence of exocyclic carbon of bedegk ring at 148.32 ppm evidenced the formatioabufve
compound. Further, ESI-MS spectrum of the same ooimg showed intense deprotonated molecular ioltHM
peak (base peak) at m/z 477 along with*™{M) peak at m/z 479, consistent with its molecularmula
CoeHo6NLOsS. Further, on elemental analyses, results founck we good agreement (£0.2) with the calculated
values.

In this case two isomeric products 8#-t were expected from nucleophilic attack at N-1 &8 position of
biginelli pyrimidine. However, it was well documeut that N-3 position of pyrimidine ring is more septible to
nucleophilic attack than N-1 position, which wasdo the conjugation with the ester group at S54msiof the
pyrimidine ring [31-32]. The low field shift of 1NHMR signal of only pyrimidine proton in compoun8a-t (at >¢
5.01) was observed when compared with its bigipsitimidine (atd 5.01). This was due to the deshielding effect
of neighbouring carbonyl group, which well suppaoatsack at N-3 position of pyrimidine ring. Furthéne E/Z
configuration of the exocyclic C=C bond presenthie compound8a-3t could be assigned on the basistdiNMR
spectroscopy results. The -CH= proton3af3t are resonated at higher chemical shift valuesin.¢he regiond
7.70-7.95 representing-configuration of the compounds, which was in agreet with the reported literature [33-
34].

Scheme. 1: Synthetic route for the synthesis of @#olopyrimidines
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3a:R =4-OCH;-C¢Hy, 3b: 3,4,5-(0CH);-C¢H,, 3c: 2-CI-6-F- GHg, 3d: 2,4-Ch-CgHg, 3e: 2,3-C)-
CgH3, 3f: 2-F-3-OCHj;-CgHg, 39: 3-Br-CgHy, 3h: 3-F-4-CHy-CgHg, 3i: 3-Cl-2-F-CgH3, 3j: 4-CN-
CgHa, 3k: 4-OC;H5-CgHy, 3l: 4-OCHg3-CygH7, 3m: 3-CI-CgHy, 3n: 4-Cl-CgH,, 30:4-N(CH),-
CgHa, 3p: 3,5-(CHy)-4-OH-CgH,, 3q: CsHyN, 3r: C4H3S, 3s: 2-(4-nitrophenyl)furyl, 3t: 2-(2,4,5-
trichlorophenyl)furyl
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Table. 1: In-vivo antihelmithic activity of the synthesized compounds 3a-t

Pheretima posthuma earthworm
S.No. Compound Conc. img/mL Time for Time for
paralysis(P) in min. | death(D) in min.
1 3a 20 76.23 +2.62 138.68 + 4.32
2 3b 20 69.54 +4.5 125,54+ 3.6
3 3c 20 45.22 +3.54 87.30+£2.72
4 3d 20 46.54 +2.62 88.18 +4.08
5 3e 20 47.57 +2.62 90.18 + 3.08
6 3f 20 53.18 +4.12 97.64 +3.16
7 3g 20 43.32 +3.66 88.68 +4.18
8 3h 20 54.36 + 2.6 105.43+3.8
9 3i 20 4454 +2.6 88.18 +4.0
10 3] 20 38.54 +3.55 65.32 £4.62
11 3k 20 81.22 +8.46 130.22 + 4.62
12 3l 20 68.15+ 4.08 115.32 + 3.66
13 3m 20 42.16 +3.62 85.24 +4.96
14 3n 20 4142+25 75.11+£25
1t 30 20 56.14 + 2.3 109.28 + 4.6
16 3p 20 72.54+3.84 123.55 + 3.23
17 3q 20 81.22 +8.46 130.22 + 6.05
18 3r 20 88.48 +6.33 135.45 + 8.08
19 3s 20 39.43 +2.58 72.08 £ 2.54
2C 3t 20 56.54 + 3.5 106.55+3.2
control 0.2% CMC - -
Standard drug Albendazole 20 38.54+2.62 64.68 18

All Values represent Mean of triplicate values #\§E=6 in each group. Comparisons made betweendstethversus treated groups, P<0.05
was considered significant.

In order to identify the potential anthelmintic iaityy of the newly synthesized compounds, we introetl different
substitutions at benzylidene end with differentdiimnality. The anthelmintic study data 8&-t are depicted in
Table.l From the results it was clear that, compoundsbéed excellent to moderate anti-helmintic activiOut

of twenty newly synthesized derivatives compou8jd(4-CN) bearing strongly deactivating group at trera
position of benzylidene ring was found to be veoyemt in paralyzing the worms and causing theitldaaong the
compounds in the series, when compared with thedatd drug Albendazole. This excellent activity tbe
compound may be due to the effective interferingactive site of the compound with metabolic proesser
neuromuscular physiology of the worms. Another commul3s also displayed excellent inhibition, which possesss
p-Nitro arylfurylidene substitution in place of lmftidene ring. Whereas, 2,4,5-trichloro arylfurgite substituted
derivative @Bt) showed reduced activity. When monohalo and dilsabstitutions were introduced to benzylidine
moiety, there was slightly increase in the timegaralysis and death was observed i.e. inhibitlmhtty reduced.
Compounds3g (3-Br), 3m (3-Cl) and3n (4-Cl) with monohalo benzylidene derivatives shdwgronounced
inhibition than dihalo derivative3c (2-Cl-6-F),3d (2,4-diCl), 3e(2,3-diCl) and3i (3CI-2-F). Further, in mono halo
derivatives, para chloro derivative showed moreibition than its meta derivative. The order of taaty of
monohalo derivatives in the decreasing sequen@ni8m>3g. A larger bromine atom in the benzylidene ring
showed slightly reduced activity when compared witthorine atoms. Further, with increasing numberhafo
substitutions at benzylidene ring, time to attaeBrgbysis and time for death again extended, whialicates
depletion in the activity. We can also observedsétthibition of hetero dihalo derivative3q 3i) over homo dihalo
compounds3d, 3€). Moreover, in addition to fluorine substitutiqgeresence of another electron releasing group i.e.
in the compoundsf (2-F-3-OCH) and3h (3-F-4-CH), further reduction in the activity was observEdrthermore,

in case of compounds with highly electron releasingups like 4-OCH (3a), 3,4,5-trimethoxy §b), 6-OCHs-
naphthyl @) and moderately activating groups like 4-etha3l)( 4-OH-3,5-DiCH (3p) showed weaker inhibition.
When benzylidene ring was replaced with unsubsiitubeterocyclic ring i.e. ir8q (3-pyridinyl) and 3r (2-
thiophenyl), poor inhibition was observed. Hencenf anthelmintic data dda-3t it is clear that mono substituted
electron withdrawing and halo derivatives showeshpunced activity, but inhibition substantially uvegd by the
introduction of more number of substitutions, aleatreleasing groups or unsubstitution at benzgkdpart. Thus,
only mono electron withdrawing groups and monolsalbstituted compounds were found to be potent Bnihic
agents which contributed in accelerating the irtabi

The physicochemical descriptor provides a usefull for evaluating drug candidate or the drug likels nature of
the drug candidate [35]n our present study, physico-chemical descrippdngotent compound3g, 3j, 3m, 3n and
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3s were assessed by using molinspiration online ptgpzalculation toolkit to check the bioavailabjliof the
bioactive molecules. The results are summarizethlile. 2. To develop a bioactive molecule as therapeutiaitage
it should satisfy Lipinski's Rule of Five along Wwithigh oral bioavailability, which is decided by ME
(Absorption, Distribution, Metabolism and Eliminai) profile. For the compound to be a potent drggng, it
should not violate more than one Lipinski's ruldneTcompound8j, 3m, 3n obeys all the parameters except log p
value which was quite high for these compounds. @mmds3g and3sviolate two parameters i.e. molecular mass
and log p value. All the compounds showed goodipassal absorption (i.e.>75%). Numbers of rotagéabbnds
were less than 10 for all the potent compounds kvbi&termine the molecular flexibility in turn deeglthe binding

of receptors. TPSA for all the compounds wast0 A which is the main requirement for oral bioavailipi

Table.2. In silico physico-chemical properties (ADNE) of potent compounds 3g, 3j, 3m, 3n and 3s

Compd. MV MW miLogP n-ON n-OHNH n-ROTB  %ABS TPSA (A2) n-Violtn
39 41450 527.4( 6.9t 6 1 5 81.9( 80.9( 2

3 41448 473.55 5.92 7 1 5 77.90 90.14 1
3m 411.15 482.99 6.82 6 1 5 81.08 80.90 1
3n 411.15 482.99 6.85 6 1 5 81.08 80.90 1
3s 460.28 513.60 6.47 7 1 6 76.55 94.04 2

MV: molecular volume, MW: molecular weight, miLodgégarithm of partition coefficient between n-oatdand water, nON: number of
hydrogen bond donors, nOHNH: number of hydrogerdiomors, n-ROTB: number of rotatable bonds, TRSpological polar surface area,
%ABS: percentage absorption, nVioltn: number ofations.

CONCLUSION

In an attempt of developing a new class of anthaiimiagents, a new series of thiazolo pyrimidin&iiently
synthesized with good yield. The anthelmintic atfiwtudy revealed that some derivatives came ouie very
good anthelmintics. Compoun8s and3s emerged as excellent anthelmintic agents. Stralcaativity relationship
revealed that incorporation of electron withdrawgrgups at benzylidene ring enhanced the actiVitys might be
due to the presence of electron withdrawing graatpisenzylidene ring which is successful in effeglyvinterfere
with metabolic processes or neuromuscular physjotifghe worms, thereby causing depletion of itergy level
and finally leads to paralysis which is followed digath. Also, ADME parameters showed good bioalaiitg of
the potent compounds. Mono and hetero halo devestshowed medium activity whereas; electron dogagroup
derivative contributed less activity. Further steral modifications are underway to get its newealagues with
better efficacy. Hence, we can conclude that, tieeaenple scope for the further study.
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