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ABSTRACT

Some novel new series of Ethyl-6-((1H-imidazoigthyl)-1,2,3,4-tetrahydro-4-aryl-oxopyrimidine-5-
carboxylates (6a-f) have been synthesized in tepsstin the first step Ethyl-6-chloromethyl-1,2;&#ahydro-4-
aryl-oxopyrimidine-5-carboxylates (4a-f) ie Bigiledompounds were prepared from Chloroetylacetoaeeturea
and substituted benzaldehyde by using 2Zn@nopowder under microwave irradiation and thewset step, the
Biginelli compounds (4a-f) were treated with imidkez (5) in the presence of catalytic amount of NaQridler
grinding technique. The present methodology offereral advantages, such as simple procedure el @ork-
up, short reaction time, high yields and the abseatvolatile organic solvents. The structure ¢ tompounds
were confirmed by IR, Mass, 1D and 2D NMR fike'H COSY 'H-*C HSQC spectral analysis and CHN analysis.
The synthesized compounds were obeyed the Ligimslé' of Five.
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INTRODUCTION

Synthesis of imidazole ring system and its derixti occupy a significant position in the field adtaral and
synthetic organic chemistry, because of their imseepharmacological and therapeutic potentials $iich ring
system serve as an integral part of many biologigatems[2] viz histidine, histamine and biotine and also as an
active back bone in existing drugs[1c]& [3] suckaakartan, olmestran, eprosartan and trifenaghsl.nimber of
this class of compounds are found to exibit promgjsinhibitory activities against p38 MAP kinase ,[8-
Rafkinase[5] transforming growth factpt (TGF{1) typelactive receptor-like kinase(ALK5)[6] cyclomenase-2
(COX-2) [7], and also against the biosynthesisnmpérilukin -1 (IL-1)[8].In addition to that ,substted imidazoles
are extensively used as glucagon receptors [9] @GBH cannabinoid receptor antagonists[10], modutatof p-
glycoprotein (P-gp)-mediated multidrug resistanbtbR) [11], antibacterial[12], anti-allergic [13],nalgesic[14
and antitumor agents [15] and also as pesticid€4[IpOther biological activities of the imidazold@armacophore
relate to the down regulation of intracellular Caamd K+ fluxed and interference with translatioritiation
[18].Imidazole when fused to a pyrimidine ring drfns purine, which is the most widely occurringrodgen
containing heterocycle in nature [19].

Solid- state reaction without using harmful orgasavent has captured great current interest ealbedn the

development of green chemistry [20-23] and its igptibns in synthetic organic chemistry [24-28]view of these
observations in recent years, environmentally besignthetic methods have received considerablatedte and
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some solvent-free protocols have been developed3@9 Grinding technique is one which has beemeasingly
used in organic synthesis compared to traditionathods [31, 32]. These reactions not only of irgierfeom
economical point of view, but also in many casesytbffer considerable advantages in terms of yisddectivity,
and simplicity of reaction procedure with high atefficiency. The grinding mode for solid-state rig@ts has been
reported for some well-known reactions such as r@aid reactions [33], Reformatsky reactions [34]dd\l
Condensations [35], Dieckmann condensations [3@hd¢enegal condensations [37], Reductions [38],athdrs
[39]. Most of these reactions are carried out atr@eemperature in absence of solvent -free envisstipusing only
a mortar and pestle. In grindstone technique, i@aciccurs through generation of local heat bydjrig of crystals
of substrate and reagent. Reactions are initiatedrimding, with the transfer of very small amowft energy
through friction. In some cases, a mixture and eaagurn to glassy material. Such reactions arlsino handle,
reduce pollution, comparatively cheaper to opeeatd may regarded as economical and ecologicallgrédole
procedure in chemistry [40, 41]. To improve thesethnds towards organic synthesis and reactionseasing
attention is being focused on green chemistry usimgronmentally benign reagent s and conditiomstiqularly
solvent-free procedures. Thus, utilization of nertahemicals, renewable materials, and solverg-é@nditions is
the key issue of green synthetic strategy. In vidvthese observations, it was thought worthwhilesyathesize
ethyl 6-(1H-imidazol-1-yl)methyl-1,2,3,4-tetrahyddearyl-2-oxo-4-aryl-pyrimidine-5-carboxylates fromiginelli
compounds [42,43] using grinding technique as ittsi¢he requirement of greenness [44].

EXPERIMENTAL SECTION

Melting points are uncorrected and determined inopan capillary tube. FT-IR recorded on Thermo Nito
Avatar-330 FT-IR spectrometer. The sample was mixgld KBr and pellet technique was adopted to rddbie
spectraH NMR spectra were recorded in Bruker Avancell 80MR spectrometer operating at 400 M NMR
spectra were recorded in Bruker Avance Il 400 NMpe@rometer operating at 100 MHz. HOMO COSY and
HSQC spectra were recorded in Bruker Avance Il BDOR spectrometer using standard parameters. Sohkitio
were prepared by dissolving 10-25 mg of the compdoim 0.5 ml of solvent (CDGIl/ DMSO -@).TMS
(Trimethylsilane) was used as an internal standaidhe NMR measurements were made on 5 mm NMR.téb
mass spectrum was recorded on a Varian-Saturn &ZDOAS spectrometer using electron spray soft iditina
technique in positive mode. Elemental analysis e@sed out using Perkin EImer-240 CHN analyser.

Typical Procedure for the synthesis of imidazolipidine derivatives (6a-f)

The mixture of Ethyl-6-(chloromethyl)-1,2,3,4-tdtsalro-4-aryl-oxopyrimidine-5-carboxylates  (Beginell
Compounds¥a-f (0.01 mol)and imidazoles (0.01 mol) was thoroughly ground with a pestle inaggen mortar at
room temperature for 2 minutes, and then a catafiount of sodium hydroxide (0.001 mol) was adiethis
grinded reaction mixture. The grinding was contohf@r 15-20 minutes and the progress of reactios mvanitored
on Thin layer chromatography (TLC). The completiminreaction was indicated by in the formation oflge
colored reaction mixture. The reaction mixture vgemired in to ice water in a beaker and kept astieohe
overnight. Obtained solid was easily separateddiygucold water and simple Buchner filtration; fiparification
was achieved by crystallization from ethanol. Thespnt method reported here for synthesis of inaighz
pyrimidine derivatives 6a-f.

Ethyl 6-(1H-imidazol-1-yl) methyl-4-(4-bromophen¥l)2, 3, 4-tetrahydro-2-oxopyrimidine-5-carboxygd6a)
Melting Point (°C): 152. Moleculat formula: @;-BrN,Os IR (v max)cni;1693 (ester carbonyl), 1646 (amide
carbonyl)3356,3233 (-NH groups), 3127 (aromatic 2975,2925 and 2854 (aliphatic C-H), 1229 (C-r§4 and
657(aromatic ring stretchingfH NMR & ppm): 1.09 ppm (t, 3H, estermethyl protons) J=H8, 4.06
ppm(quartet, 2H, estermethylene protons), 9.70(ppfrH, H-1 proton), 7.79 ppm(s,1H, H-3 proton},%ppm (d,

1 H, H4 proton) J=3.5 Hz, 5.08 ppm (d, 1H, tdethylene proton attached to imidazole moiety)3J5Hz, 5.28
ppm (d, 1H, | methylene proton attached to imidazole moiet\d87fpm (s, 1H. H-2 proton) 7.12 ppm (s, 1H, H-5
proton)7.76-6.93 ppm (m,aromatic protofi€). NMR (¢ ppm);53.95 ppm (C-4 benzylic carbon of pyrimidine
moiety), 60.60 ppm (estermethylene carbon), 44.@&h(pimidazole attached tomethylene carbon), 14.861 p
(estermethyl carbon), 101.86ppm (C-5 of pyrimidimeiety, 146.02 ppm(C-6 of pyrimidine moiety), 152.Apm
(C-2 amide carbonyl carbon), 165.04 (estercarboashon), 135.46 ppm (C-20f imidazole moiety), 181ppm (C-

4 & C-5 carbon), 131.92-119.75 (aromatic carbob43.83 & 138.07 ppmipso carbons).

1168



Muthuvel Ramanathan Ezhilarasi and Mannathusamy Goplakrishnan J. Chem. Pharm. Res., 2016, 8(4):1167-1174

Ethyl 6-((1-H-imidazol-1-yl) methyl)-1, 2, 3, 4+shydro-2-oxo-4-phenylpyrimidine-5-carboxylate (6b)

Melting point(°C): 168 °C. Molecular formula: GH:sN4O5 IR (v max) cm:1695 cnit (ester carbonyl), 1646 ¢
(amide carbonyl), 3390, 3216 &n{-NH groups), 3098 crh (aromatic CH), 2930 and 2854 ttaliphatic CH),
1226 cmt(C-N), 796 and 665 ciifaromatic ring stretching)H NMR (5 ppm); 1.09 ppm (t, 3H, ester methyl
protons) J=7.0 Hz, 4.06 ppm (q, 2H, ester methyfotons) , 9.65 ppm (s, 1H, H-1 proton) , 7.93 geniH, H-3
proton), 5.21 ppm (d, 1H, H-4proton) J=3.0 Hz, 5p&(d, 1H,Hmethylene proton attached to imidazole) J=14. 0
Hz, 5.26 ppm (d, 1H, Hmethylene proton attached to imidazole) J= 14.(H-Z of imidazole moiety ismerged
with H-3 of pyrimidine moiety, 7.15 ppm (s, 1H, H&H-5 of imidazole moiety), 7.37-7.19 ppm (aronegtrotons.
13C NMR (6 ppm): 54.47 ppm (C-4 benzylic carbon of pyrimidimeiety), 60.52 ppm (ester methylene carbono,
44,78 (methylene carbon attached to imidazole mpieit4.34 ppm (ester metyl carbon), 102.34 ppm (G5
pyrimidine moiety), 145.69 ppm( C-6 of pyrimidineoraty), 152.35 ppm (C-2 amide carbonyl carbon),.265
ppm(ester carbonyl carbon), 128.89 ppm (C-2 of amnale moiety), 126.71 ppm (C-4 & C-5 of imidazoleiety),
129.10-121.80 ppm ( aromatic carbons), 144.46 ppso tarbon).

Ethyl 6 ((1-H-imidazol-1-yl) methyl) 1, 2, 3, 4r&tydro-4-(4-methoxyphenyl)-2oxopyrimidine-5-canylate (6c)
Melting Point (°C): 139°C. Molecular formuld,sH,oN4O, IR (v max)cm': 1679 cni(ester carbonyl), 1660 ¢
(amide carbonyl), 3417 & 3243 ¢h{-NH groups), 3117ciaromatic CH) , 2923 & 2854 cialiphatic CH), 1225
cm! (C-N) , 761 & 670 cnl ( aromatic ring stretchingfH NMR (5 ppm): 1.13ppm (t, 3H, ester methyl protons )
J=6.8 ppm, 4.05 ppm (q, 2H, ester methylene proleii)3 Hz, 9.56 ppm (s, 1H.H-1 proton), 7.75 ppnlts, H-1
proton), 5.15 ppm (d, 1H, H-4 proton) J=3.0 Hz,06pbm( d, 1H, H methylene proton attached to imidazole) J=
14.0 Hz, 5.23 ppm (d. 1H. Hbroton attached to imidazole ) J=14.0 Hz, 3.72 p@8H; of phenyl ring ), 7.92 ppm
(s, 1h, H-2 of imidazole moiety), 7.14 ppm ( s,,1H4 & H-5 of imidazole moiety), 7.23- 6.85 ppm (
aromaticprotons )**C NMR (6 ppm): 53.84 ppm (C-4 benzylic carbon of pyrimigimoiety), 60.49 ppm (ester
methylene carbon), 44.85 ppm (methylene carbowrlathto imidazole), 14.39 ppm ( ester methyl caypb02.85
ppm (C-5 of pyrimidine moiety), 145.51 ppm( C-6mfrimidine moiety), 152.34 ppm ( C-2 amide carbaaybon),
165.25 ppm (ester carbonyl carbon),135.43 ppm @@don of imidazole moiety), 55.53 ppm (O£ef phenyl
ring), 121.68 ppm (C-4 & C-5 carbon of imidazoleiety), 128.73-114.27 ppm (aromatic carbons), 159.38.03
ppm (ipsocarbons).

Ethyl6-((1-H-imidazol-1-yl) methyl)-1, 2, 3, 4-telydro-2-oxo-4—p-tolylpyrimidine-5-carboxylate (6d)

Melting Point (°C): 230°C. Molecular formula:&1,0N,O; IR (v max cm'): 1694 cni (eater carbonyl), 1647 ¢
(amide carbonyl), 3356 & 3232 ¢ifiNH groups), 3125 cth(aromatic CH), 2974 & 2931 chn(aliphatic CH), 695

& 668 cm* (aromatic ring stretching)*H NMR (5 ppm):1.10 ppm (t, 3H, estermethyl protons) J=7z20 400 ppm
(g, 2H, ester methylene protons) J=7.3 Hz, 9.93 (griH, H-1 proton), 7.84 ppm (s, 1H, H-3 protdn}8 ppm(d,
1H, H-4 proton) J=3.5 Hz, 5.12 ppm (d, 1H, tdethylene proton attached to imidazole ) J=14.09423 ppm (d,
1H, H, proton attached to imidazole moiety) J=14.0 H2,72ppm (CH of phenyl ring ), 7.70 ppm ( s, 1H, H-2
proton of imidazole moiety), 7.05 ppm (s, 1H.H-4H&5 of imidazole moiety), 7.21-7.09 ppm( aromatiotpns).
13C NMR (¢ ppm):52.89 ppm (C-4 benzylic carbon of pyrimidimmiety),65.40 ppm (estermethylene carbon),
44.61 ppm(methylene carbon attached to imidazdd)4l ppm (ester methylcarbon ), 97.09 ppm ( C-5 of
pyrimidine moiety), 151.37 ppm ( C-6 of pyrimidimeoiety), 159.37 ppm( C-2 of amide carbonyl carbdn)0.25
ppm (estercarbonyl carbon), 21.10 ppm(;Gitiphenyl ring), 135.64 ppm ( C-2 of imidazole etg), 122.13 ppm
(C-4 & C-50f imidazole moiety), 129.45- 126.97 ppanomatic carbons), 140.17 & 137.48 pppgo carbons).

Ethyl 6-((1-H-imidazol-1yl)methyl)-4-(4-chlorophé)y,2,3,4-tetrahydro-2-oxopyrimidine-5-carboxylgte)

Melting Point (°C): 140 °C. Molecular formula;;,CIN,O; IR (v max cnt): 1687 cni (ester carbonyl), 1647
cm*( amide carbonyl), 3358 & 3293 (NH groups), 3156*ctaromatic CH), 2986 & 2920 chn(aliphatic CH),
1221 cm' (C-N), 763 & 669 crit ( aromatic ring stretching)H NMR (8 ppm): 1.09 ppm (t, 3h, ester methyl
protons )J=7.0 Hz, 4.06 ppm (q, 2H, ester methyfmotons) J=7.0Hz, 9.71 ppm ( s, 1H, H-1 protonj387pm (s,
1H, H-3 proton), 5,21 ppm ( d, 1H, H-4 proton) Ix8iz, 5.09 ppm ( d, 1H, Hnethylene proton attached to
imidazole )J=14.0 Hz, 5.29 ppm (d, 1H, Methylene proton attached to imidazole) J=13.5429 ppm (s, 1H, H-
2 of imidazole moiety), 7.17 ppm (H-4 & h-5 of inaizble moiety), 7.38-7.21 ppm (aromatic proton¥}.NMR @
ppm): 53.88 ppm ( C-4 benzylic carbon of pyrimidimeiety), 60.59 ppm (ester methylene carbon), 44513 (
methylene carbon attached to imidazole), 14.13 gpester methyl carbon), 101.93 ppm ( C-5 of pyrimad
moiety), 146.01 ppm (C-6 of pyrimidine moiety), 15&@ ppm (C-2amide carbonyl carbon), 165.05 ppme(est
carbonyl carbon), 135.38 ppm (C-2 of imidazole mQiel21.57 ppm (C-4 & C-5 of imidazole moiety),8.99-
119.77 ppm ( aromatic carbons), 143.42 & 138.06fipso carbons).
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Ethyl 6-((1H-imidazol-1-yl) methyl)-4-(4-fluoroph@irt1, 2, 3, 4-tetrahydro-2-oxopyrimidine-5-carbtatg (6f)
Melting Point (°C): 136 °C. Molecular formulay;7FN,O; IR (v max cnit): 1687 cnt (ester carbonyl), 1647 ¢m
! (amide carbonyl), 3375& 3243 ¢h(-NH groups), 3123 cth(aromatic CH), 2925 & 2854 chialiphatic CH),
1221 cn¥(C-N), 763 & 669 crit (aromatic ring stretchingH NMR (5 ppm):1.10 ppm (t , 3H, ester methyl
protons) J=7.0 Hz ,4.05 ppm (q, 2H, ester methyfmotons) J=7.0 Hz, 7.30 ppm (s, 1H, H-1 protomd07pm (s,
1H, H-3 proton), 5.20 ppm( d, 1H, H-4 proton) J=B85%, 5.08 ppm( d, 1H, Hmethylene proton attached to
imidazole) J=14.0 Hz, 5.28 ppm (d, 1H, Rethylene proton attached to imidazolemoiety) J&Hz, 8.16 ppm (
H-2 of imidazole moiety), 7.25 ppm ( H-4 & H-5 @hidazole moiety), 7.38-7.31 ppm (aromatic protoii€).NMR

(6 ppm): 53.92 ppm(C-4benzylic carbon of pyrimidineiety), 60.44 ppm ( ester methylene carbon), 446&
(methylene carbon attached to imidazole), 14.33 gpester methyl carbon), 102.04 ppm ( C-5 of pydimé
moiety), 146.68 ppm (C-6 of pyrimidine moiety), 152 ppm ( C-2 amide carbonyl carbon ), 165.10 ppstér
carbonyl carbon), 135. 25 ppm (C-2 of imidazole etyg)i, 121.26 ppm ( C-4 & C-50f imidazole moietyR8183
ppm- 115.67 ppm (aromatic carbons ), 162.95, 350.98.02 ppm ipso carbons).

RESULTS AND DISCUSSION

In continuation of our research work on organictegsis, we wish to report herein, a simple, rapiad highly
efficient procedure for the synthesis of newly éysized Ethyl 6-(1H-imidazol-1-yl)methyl)-1,2,3 dutahydro-2-
oxo-4-aryl-pyrimidine-5-carboxylate$a-f using catalytic amount of sodium hydroxide undelvesat-free
conditions using grinding technique (Scheme 1)yEsh(chloromethyl)-1,2,3,4-tetrahydro-4-aryl-oxapwidine-5-
carboxylates (Biginelli compounddp-f were prepared by literature method [42].The presaudies describe that
reactions were carried out using grindstone teakmigimply by mixing corresponding Ethyl-6-(chloraimg)-
1,2,3,4-tetrahydro-4-aryl-oxopyrimidine-5-carboxgs (Beginelli Compounds)a-f and imidazoles. The mixture
was grinding together in mortar with pestle at rotemperature for 2 minutes, and then a catalytiowarh of
sodium hydroxide was added to this grinded reaatidxture. The grinding was continued for 15-20 neésuand
the progress of reaction was monitored on Thinrlaygomatography (TLC). The completion of reactiwas
indicated by in the formation of yellow colored céan mixture. The reaction mixture was pouredarce water in

a beaker and kept aside for one overnight. Obtagsmid was easily separated by using cold water simple
Buchner filtration; final purification was achievég crystallization from ethanol. The present metheported here
for synthesis of imidazole fused to pyrimidine #atives6a-f is simple and effective in terms of short reaction
time, excellent yields, and simple reaction procedwith high atom efficiency. It is also consistewth green
chemistry approach because it does not requirénigeat microwave irradiation. It occurs at room f@rature and

is completely free from organic solvents during hodhe reaction and separation of the product, exfac
recrystallization of productgf. All the synthesized compounésa-f was established on the basis of spectral and
elemental analysis. The drug ability was checkeddigg Lipinski’s rule of Five.

Scheme:
CHO
O O HoN NH,
+ + ZrO, Nanopowder
H C/\O
3 CH,CI o MW Irradiation
1 2 X
3a-f
X
(0]
+ HN_\\N NaOH
N —_—
HsC (@) 5 A;I\Q N Grinding
cl 1

X=Br, H, OCH;, CH; CI, F

Scheme: Synthesis of ethyl 6-((1H-imidazol-1-yl)thg)-1,2,3,4-tetrahydro-2-oxo-4-
arylpyrimidine-5-carboxylates (3a-f).
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Spectral Characterization of the synthesized compads

FT-IR Spectrum

FT-IR spectrum of compound 6a shows characteristiserption at 1693 and 1646 cm-1 due to esteongttand
amide carbonyl functional groups respectively. Aption frequencies observed at 3356 and 3233 cogfjesting
the presence of NH groups. The absorption frequah®&127 cm-1 is assigned to aromatic C-H stretchihration
and the absorption frequencies at 2975, 2925 afld 2&-1 is assigned to aliphatic C-H stretchingratiion.
Absorption frequency at 1229 is due to C-N stretghiibration. Moreover, aromatic ring stretchingdquencies are
observed at 764 and 657 cm-1.

Mass Spectrum

Mass spectrum of the compound 6a shows that theamlalr ion peak at m/z406 (Nlwhich is consists with the
proposed molecular formula of the compound 3a. Elgal analysis of compound 6a.4(%0.38, Gys 50.11; Hy
4.23, Hps 4.02; N, 13.83, Nps 13.51) are consistent with the proposed molectdemula (G-H;-BrN;Os) of
compound 3a.

'H NMR Spectrum of compound 6a

In the®H NMR spectrum of compound 6a, a triplet observedl.@9 ppm (J=7.0 Hz) corresponding to three proton
and this signal is due to ester methyl protonsuArtet observed at 4.06 ppm corresponding to twitops and this
signal is due to ester methylene protons. Therdvesesinglets observed at 9.70 and 7.97 ppm, eaglesponding
to one proton. The singlet at 9.70 ppm can be asdigo H-1 proton and the signal at 7.97 ppm caads@gned to
H-3 proton. The benzylic proton H-4 of pyrimidineiety appears as a doublet at 5.19ppm (J= 3.5 H®.NMR
signal for methylene protons attached to imidazotdety appears as two doublets. This behavior & tdunon-
equivalence of the two protons of the methylenaugrarhe spectrum belongs to AB type. A doublet olest at
5.08 ppm (J=13.5 Hz) is due tq khethylene proton attached to imidazole moiety. thepdoublet appears at 5.28
ppm (13.5 Hz) is dueto Hmethylene proton attached to imidazole moiety. 2 proton of imidazole moiety
gives signal as a singlet at 7.88 ppm whereasiginals for H-4 and H-5 protons of imidazole moiappear at 7.12
ppm. The aromatic protons appear as a multiplétérrange 7.76-6.93 ppm .

3C NMR spectrum of compound 6a

In the®™C NMR spectrum, resonance in the aliphatic rang8%30.60, 44.72 and 14.35 ppm has been observed.
The *C resonance at 53.95 ppm is assigned to C-4 benegtbon of pyrimidine moiety. TwWb'C resonances at
60.60 and 44.72 ppm are due to ester methylenenaiddzole attached methylene carbons respectivéig. ester
methyl carbon resonates at 14.35 ppm. fieresonance observed at 101.86 and 146.02 pprssigned to C-5
and C-6 carbons of pyrimidine moiety respectivdlge signal observed at 152.16 ppm is assigned 20a@tide
carbonyl carbon, whereas the signal at 165.04 gpassigned to ester carbonyl carbon. C-2 carbamiofazole
moiety resonates at 135.46 ppm whereas the Q4dh carbon resonances at 121.76 ppm. The aroceations

are observed in the range of 131.92-11.75. The irenup™>C signals at 143.83 and 138.07 ppm are due to ipso
carbons.

'H-'H COSY spectrum of compound 6a

It is observed that the proton signal at 5.19 miows cross peak with the signal at 7.97 ppm. Quresgly the
proton signal at 7.97ppm show cross peak with idpeas at 5.19 ppm.From the above cross peaksyéalethat the
doublet at 5.19 ppm must be due to H-4 proton oihpgine moiety and the singlet at 7.97 ppm mustibe to H-3
proton of pyrimidine moiety. A doublet obseevedbd8 ppm shows cross peak with the signal at 5@8 and
vice-versa. From this mutual correlation it revehist the signal at 5.08 ppm is due tgrihktylene proton attached
to imidazole moiety and another doublet appea&28 ppm is due to Hnethylene proton attached to imidazole
moiety.The H-2 proton of imidazole moiety showsretation peak with the signal for H-4 and H-5 protof
imidazole moiety and vice-versa. From the mutuatedations it reveal that the signal at 7.88 ppndug to H-2
proton of imidazole moiety and the signal at 7.p2nds due to H-4 and H-5 proton of imidazole maigtiso, the
triplet at 1.09 ppm shows cross peaks with thetqtiat 4.06 ppm. Similarly, the quartet at 4.06 pgrows cross
peaks with the triplet at 1.09 ppm. From these @mutorrelations, it reveals that the triplet at9lgpm must be due
to ester methyl protons whereas the signal at g1 is assigned to ester methylene protons. Thiidhul
assignments can be made usiHg*C HSQC spectra.
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'H-33C HSQC spectra of compound 6a

The *H-**C shows that the proton signal at 9.70 ppm and B@# have no HSQC correlation with any carbon
signal. Thus, it is obvious that this signal is dogwo NH protons H-1 and H-3 protons respectivaypyrimidine
moiety. Also the carbon signal at 152.16, 165.4,.86, 146.02, 143.83 and 138.07 ppm show no etiwak with
any proton signal, which do not have any protonriabto them. Obviously, the signals at 152.16 ansl(46 ppm
are due to C-2 amide carbonyl carbon of pyrimidiimg and ester carbonyl carbon respectively. C-8 &r6
carbons of pyrimidine ring carbon resonate at 1®B8d 146.02 ppm respectively whereas the carlgpmakiat
143.83 and 138.07 ppm are due to ipso carbonsghealsaround 131.92-119.75 ppm are due to arontatibons.
The doublet observed at 5.19 ppm shows correlatwitts the carbon signal at 53.95 ppm. From the olesk
correlations, it is clear that the doublet at 50p#n is due to H-4 proton of pyrimidine ring and ttegbon signal at
53.95 is due to C-4 benzylic carbon of pyrimidineiaty. The'*C resonance at 60.60 ppm and 14.35 ppm shows
correlations with the proton signals at 4.06 ar@® Jppm respectively. From these correlations, veaés that the
signal at 60.60 ppm is assigned to ester methyarigon and the signal at 4.06 ppm is assignedtén egethylene
proton. Also the signal at 14.35 ppm is assignedster methyl carbon and the signal at 1.09 ppasssgned to
ester metyl protons. Two doublets observed at &r@B5.28ppm show correlation peak with the carligmas 44.72
ppm. From the observed correlation, it is cleat tha signal at 5.08 ppm is due tq iHethylene proton attached to
imidazole moiety and another doublet appears & pn is due to FHimethylene proton attached to imidazole
moiety. Likewise, two signals observed at 7.88 &2 ppm show correlation peak with the carbon agmt
135.46 and 121.76 ppm respectively. From the olesecerrelations, it is clear that the signal aB%@m is due to
H-2 proton of imidazole ring and the signal at #8ppm is due to C-2 carbon of imidazole ring. Allse signal at
7.12 ppm is due to H-4 and H-5 proton of imidazihg and the signal 121.76 ppm is due to C-4 arfsl@@rbons
of imidazole ring. Therefore with referencetd-'H COSY and'H-*C HSQC correlations in compound 3a, the
tentative assignments made for protons and carhomsconfirmed. Based ofH-'H COSY and'H-*C HSQC
correlations of compound 3a, thé and*3C chemical shifts of 3a are assigned unambiguously.

Lipinski’'s Rule

The above synthesized compounds obey the ruleef fiecause they have not (1). No more than 5 Hyirdond
donors (the total number of Nitrogen-Hydrogen and/g@n-Hydrogen bonds). (2). Not more than 10 Hydrog
bond acceptors (all Nitrogen and Oxygen atoms). &8)molecular mass of our synthesized compounds not
exceeding 500 Daltons. (Molecular mass of Compdme405, Compound 6b-326, Compound 6c¢-356, Compound
6d-340, Compound 6e- 360, Compound 6f- 344). (4gltikg point of our synthesized compounds are not
exceeding 500°C ( Melting point of Compound 6a-152Compound 6b-168°C, Compound 6¢c- 139°C, Compound
6d- 230°C, Compound 6e- 140°C, Compound 6f- 136(%).)The log p value also not exceeding greatan th (log

p values of Compound 6a- 1.51, Compound 6b-0.6&ponind 6¢-0.55, Compound 6d-1.17, Compound 6e-, 1.24
Compound 6f- 0.84). So the above synthesized congsoare obeyed the Lipinski's Rule [45] of Five.eféfore

our synthesized compounds 3a-f is drug moleculles.vRlues are shown in Table 1.

Table 1 Lipinski's Rule for Compound (6a-f)

Compound | No. of H-bond donors| No. of H-bond accepte | Molecular mass m/z| Melting pointin °C | log p
6a <5 <10 405 152 1.5
6b <5 <10 326 168 0.68
6C <5 <10 356 139 0.55
6d <5 <10 340 230 1.17
6e <5 <10 360 140 1.24
6f <5 <10 344 136 0.84
CONCLUSION

In this study we synthesizedEthyl-6-((1H-imidazol-1-yl)methyl)-1,2,3,4-tetrahya4-aryl-oxopyrimidine-5-
carboxylates by using grinding technique and dharized the compounds by IR, Mass, 1D and 2D Nj&sa
like HOSY and HSQC and CHN analysis. The syntlegszompounds are obeyed the drug capability ofnkigis
rule of Five.
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