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ABSTRACT

Virtual screening against the active site of cyslggenase-2 (COX-2) enzyme identified 3-ethyl-5-yh&th
phenylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dion€el)( as a potential inhibitor. Biological evaluatiorevealedl
possesses a moderate level of anti-inflammatoryiaicin the paw induced edema rat model (60% ederhibition

at a dose of 10 mg/kg). Docking studies highlighted possibility of hydrogen bonding and hydrophkobi
interactions betweef and the COX-2 acrive site. Using an approach basednolecular modeling-guided lead
optimisation, new pyridopyrimidine analogues wermsigned. The designed pyrido[2,3-d]pyrimidine-lidne
derivatives were synthesized from the correspon@iagninouracil derivatives in a one-step simpleatean with
very good to excellent yield#nti-inflammatory results showed that some drivegivare more potent than
indomethacin (relative potency of 105%, 106% an8%J)) The ulecerogenic effect of selected derivatiwas
examined in vivo reavealing greater gastric satiign indomethacin and highlighting possible COXefestivity
for these compounds.

Keywords: pyrido[2,3-d]pyrimidine-1,4-diones, COX-2 inhibiggrmolecular modeling, anti-inflammatory.

INTRODUCTION

Since the first use of aspirin in the treatmeninfitmmation in 1897, many non-steroidal anti-inflamatory drugs
(NSAIDs) have entered the clinic [1]. The main iations for this drug class are to treat inflamoratind painful
symptoms associated with rheumatoid arthritis,uis¢esions, fever and infectious diseases [2]. Maeent
applications for NSAIDs include cancer chemopreieenf3, 4] and protection against Alzheimer’'s dse3, 5, 6].
Despite the many NSAIDs in the current clinical ,usglammation remains a common and poorly congall
problem which can be life threatening in extremen® of allergy, autoimmune disease and rejectiamanfsplanted
organs. NSAIDs can exert their action through tiehition of cyclooxygenase (COX) enzymes, whichdiate the
production of prostaglandins, prostacyclins andritsoxanes from arachidonic acid. Two COX isoforme a
known, COX-1 which plays a physiological role iretkidneys and the stomach, and COX-2 which is wealin
the production of prostaglandins mediating pain sungports the inflammation.

Unfortunately, the use of NSAIDs has been conneutithl serious side effects, most commonly gastestihal
ulceration and bleeding even with the use of loapprlactic doses [7-9]. These side effects wemiated to the
inhibition of COX-1 isoform, a problem that was tight to be solved with the development of selec@X-2
inhibitors. However, many of the approved COX-2estile inhibitors were withdrawn from the marketedio
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associated cardiovascular side effects [10]. Fesghreasons, the development of new anti-inflammyaigents
remains an active area for medicinal chemists pboea.

Interest in pyrido[2,3]pyrimidine derivatives has increased dramaticallyecent years, based upon their diverse
range of biological properties. These moleculesewrmported to show highly species-specific resporese
antitumour [11, 12], antibacterial [13-16], antfammatory [17, 18] and antimicrobial agents [19-21
Additionally, some pyrido[2,3pyrimidines compounds have been reported as angidl [22], phosphodiesterase
inhibitors [23] and antiviral agents [24]. Theredfprthe search for new routes for the synthesisyoidp[2,3-
dlpyrimidines derivatives has attracted consideradtiention aiming for a rapid entry to these hetgetes.
Examples for the reported approaches towards thiegpyrimidine scaffold include the reaction of aglidene
derivatives of malonitrile and 6-amin-3,4-dihydroipyidine [24, 25];the reaction of 6-amino-1-thio uracil with
ethyl-3-phenyl-2-cyano-acrylate [26, 27], the threemponent reaction of aldehydes, alkyl nitrilesd an
aminopyrimidines in water and in the presence ofA{yO; or TE-BAC as catalysts [28, 29]. Some of the régubr
methods have their drawbacks such as the neednfmitastep synthesis procedure with low yieldirgctions and
the use of expensive and/or potentially toxic reégeThus the development of efficient method fgmtlesis of
rapid access to pyrido[2,3-d]pyrimidines would fghty valuable.

Herein, the structure-based design of pyrido[2 @/dimidine-1,4-diones of potential anti-inflammatactivity and
their synthesis from 6-aminouracil derivativesdparted.

MATERIALSAND METHODS

Molecular M odeling

LibDock function implemented in Accelrys Discovesyudio 3.0 package (Accelrys, Inc., San Diego, USAJ the
crystal structure 3LN1 (after omission of the cgstalized ligand and other accessories) were usedrtually
screen ain-houselibrary of 2000 ligands. A relaxed Lipinski filtdMW<600, HBA<12, and HBD<6) was used to
filter non-lead like compounds. Each ligand wasigged a score reflecting the quality of the ligaedeptor
complex. The top ranked 10 compounds were visualipected using Molecular Operating Environment @0
2013.08) software (Chemical Computing Group IndG, @anada) to insure proper interactions and welected
for biological evaluation and lead-optimization.tB#or only one of the defined hits is presentethis manuscript.
Molecular docking into COX-2 enzyme was carried aiging the LigandFit software [30]. In all docking
experiments the binding pocket was identified aswblume of the co-crystallized ligand. The inpgahds were
subjected to systematic conformational search uieg‘Generate conformations” options. Each confarmvas
docked into the assigned binding site using Drejifbasteiger as the “Energy Grid Forcefield”. Alhet parametrs
were set to their default values by the softwalee fhighest ranked docking pose for each ligandexémcted and
saved separately as a PDB file. Each complex waslized and energy relaxed using OPLS-AA forcéfigithin
MOE software and then inspected for potential exdéons.

Chemistry

All reactions were performed using standard lalmyaequipment and glassware. Solvents and reageets
purchased from Sigma-Aldrich or MERCK and used exeived. Melting points (mp) were determined on an
electrothermal Stuart Scientific SMP1 melting poapiparatus and were uncorrected. Thin-layer chrognaphy
(TLC, R values) was carried out using TLC aluminum sheetsekgel 60 F254 (MERCK) and dichloromethane-
methanol (9:1 or 8.5:1.5) as a mobile phase. Visatibn was effected with ultraviolet lamp Spedtrel ENF-
240C/F at short wavelength € 254 nm). Not all chemical yields were optimized they generally represented the
findings of a single experiment. IR spectra wemrded on a Shimadzu spectrophotometer (IR-47@ptaEssium
bromide discs at the Faculty of Pharmacy, Assitivehsity. SoméHNMR spectra were recorded on a Varian EM-
360 60 MHz spectrometer at the Faculty of Pharmasgiut University or Bruker DPX 500 MHz at facultf
Pharmacy, King Saud University, Saudia Arabia. 0% was used as a solvent, unless otherwise specified,
chemical shifts were given h(ppm), and coupling constanty (vere in Hertz (Hz). Chemical shifts are expressed
either relative to tetramethylsilane (TMS) as aeiinal standard or to the chemical shifts of theai@ing protons

of DMSO-s. Protons of NH and OH groups were confirmed byDOexchange experiment. Electrospray mass
spectra (ESI) were recorded using or JOEL JMS608snspectrometer at the Unit of Microanalysis, Assiu
University. Microanalyses for elements C, H, ansvére performed on Perkin-Elmer 240 elemental aealgt the
Unit of Microanalysis, Faculty of Science, Cairoitrsity, Egypt.
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General procedurefor the synthesis of intermediates 2-4 [31, 32]

The di-alkyl urea derivative (0.1 mol) and cyandarcacid (0.12 mol) were dissolved in acetic anligel(40 ml),
and the mixture was heated at 80 °C for 2 hours. fE8ulting mixture was evaporated under reducesspre and
the obtained residue was diluted with water (2Q fite mixture was cooled to 0-5 °C and aqueous N&@khb, 25
ml) was added and the mixture was stirred at roemperature for 1 hour. The obtained precipitate filtased off,
washed with water, dried under vacuum and rectiztdl from hot ethanol.

6-Amino-1,3-dimethylpyrimidine-2,4(1H,2H)-dior®) (

White solid, yield = 77%; mp 305-307 °C (ethand-NMR (400 MHz): 6.60 (br s, 2H, N§}, 6.40 (s, 1H, C5-H),
3.35 (s, 3H, N3-Ch), 3.15 (s, 3H, N3-CkJ; **C-NMR (100 MHz): 161.55 C4, 154.32 C6, 151.30 C2.,3D CS5,
31.50 N3-CH, 28.25 N1-CH.

6-Amino-1,3-diethylpyrimidine-2,4(1H,2H)-diorn® (

White solid, yield = 70%; mp 148-150°C (ethant)-NMR (400 MHz, DMSOe): 6.64 (br s, 2H, Nb), 6.33 (s,
1H, C5-H), 3.70 (gJ = 7.20 Hz, 2H, 1"-Ch), 3.55 (q.J = 7.20 Hz, 2H, 1'-ChJ}, 1.35 (t,J = 7.20 Hz, 3H, 2"-C¥J,
0.95 (t,J = 7.20 Hz, 3H, 2'-Ch); *C-NMR (100 MHz): 161.10 C4, 154.34 C6, 151.10 C@&,3D C5, 39.32 C1",
37.80 C1',13.70 C2",11.95 C2..

6-Amino-1,3-dipropylpyrimidine-2,4(1H,2H)-diond) (

It was prepared as previously reported proceduneghii® solid, yield = 73%; mp 138-140 °C (ethandB-NMR
(400 MHz, DMSO#¢): 6.74 (br s, 2H, Nb), 6.46 (s, 1H, C5-H), 3.72 @,= 7.20 Hz, 2H, 1"-C}J, 3.65 (t,J =7.20
Hz, 2H, 1'-CH), 1.42-1.55 (m, 4H, 2'-CH& 2"-CH,), 0.84 (t,J = 7.20 Hz, 3H, 3"-Ckj, 0.79 (t,J = 7.20 Hz, 3H,
3'-CHg); *C-NMR (100 MHz, DMSOds): 161.38 C4, 154.50 C6, 151.45 C2, 75.30 C5, 4C.88 40.20 C1', 20.80
C2",20.50 C2', 11.30 C3", 10.75 C3.

6-Amino-3-ethylpyrimidine-2,4(1H,2H)-dion®) (

It was prepared as previously reported procedus¢ 48d obtained as a white solid, yield = 72%; n§0-262°C
(ethaol).*H-NMR (400 MHz, DMSOe): 10.23 (s, 1H, N1-H), 6.16 (br s, 2H, BH4.55 (s, 1H, C5-H), 3.45 (4,
=7.20 Hz, 2H, 1'-Ch), 0.98 (t,J = 7.20 Hz, 3H, 2'-Ck); **C-NMR (100 MHz, DMSO#d,): 163.10 C4, 154.10 CB6,
151.30 C2, 74.30 C5, 38.70 C1', 11.85 C2'.

6-Amino-3-propylpyrimidine-2,4(1H,2H)-dion&)(

It was prepared as previously reported procedud 48 white solid, yield = 81%; mp 275-277 °C (etbl. *H-
NMR (400 MHz, DMSOsdg): 10.50 (s, 1H, N1-H), 6.10 (br s, 2H, MH6.56 (s, 1H, C5-H), 3.82 @,= 7.20 Hz,
2H, 1'-CH), 1.32-1.45 (m, 2H, 2'-C}), 0.94 (t,J = 7.20 Hz, 3H, 3'-Ch), 0.79 (t,J = 7.20 Hz, 3H, 3-Ck); *C-
NMR (100 MHz, DMSO#€): 164.18 C4, 153.90 C6, 151.70 C2, 74.15 C5, 4GB021.50 C2', 11.10 C3'. The data
was in accordance with reported data.

General procedurefor preparation of pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione derivatives 1 and 7-23.
Substituted 6-aminouracil derivative-6 or non-substituted 6-aminouracil (0.1 mol) and thppropriate
acetylacetone, benzoylacetone or 4-methoxybenzetgae (0.1 mol) were dissolved in glacial acetid §&0-12
mL) and the resulted solution was refluxed for 6.8 The reaction progress was monitored using TLQ (9
DCM:MeOH as TLC solvent). Upon completion of thecton, the reaction mixture was poured into iceled
water and made basic to litmus paper using coretetrammonia solution (27%). The formed precipitases
filtered off and recrystallized from the appropeiaolvent or purified using column chromatograpmatford the
final productsl and7-23.

3-Ethyl-5-methyl-7-phenylpyrido[2,3-d]pyrimidine4Z]1H,3H)-dione {)

The compound was prepared by above general prozeghd it was obtained as pale yellow solid whicts wa
purified via column chromatography (DCM:MeOH; 9:1yield = 85%; mp 184-186 °CH-NMR (400 MHz,
DMSO-dg): 11.76 (br s, 1H, N1H/N3H), 8.12-8.15 (m, 2H,62*H,ony), 7.49-7.56 (m, 3H, 3",4",5":H.), 6.89 (s,
1H, C6-H), 3.91 (gJ = 7.20 Hz, 2H, 1'-Ch), 2.76 (s, 3H, 5-Ck), 1.16 (t,J = 7.20 Hz, 3H, 2'-Ch). *C-NMR (125
MHz, DMSO-dg): 162.88 C4=0, 161.65 C2=0, 152.83 C8a, 151.571@%,83 C5, 138.99 C1", 136.78 C3" & C5",
128.79 C2", 128.17 C6", 127.44 C4", 122.11 ©6,34 C4a, 35.01 C1', 23.95 5-CH3, 12.73 C2'. IBrjK;, cm™:
3300 (NH), 3090, 2955 (CH), 1692 (C=0), 1642 (C=0§97 (C=N), 1551 (C=C). MS: (m/z) [MR81.10. Anl.
Calcd. for GgH1sN3O2: C, 68.31; H, 5.37; N, 14.94. Found: C, 68.555t55; N, 14.88.
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5-Methyl-7-phenyl-3-propylpyrido[2,3-d]pyrimiding41H,3H)-dione 7)

The compound was prepared by above general prozeshdt was obtained as yellow solid, yield = 81%; X8p-
197 °C (acetic acid/water)H-NMR (60 MHz, DMSOdg): 11.20 (br s, 1H, N1H), 8.00-8.25 (m, 2H, 2*Hon),
7.35-7.70 (m, 4H, 3",4",5"H,and C6-H), 4.00 (qJ = 7.20 Hz, 2H, 1'-C}), 2.90 (s, 3H, 5-CkJ, 1.55-1.95 (m,
2H, 2'-CHy), 1.20 (t,J = 7.20 Hz, 3H, 3'-Ch).; *C-NMR (125 MHz, DMSOds): 162.67 C4=0, 161.70 C2=0,
153.11 C8a, 150.54 C7, 141.93 C5, 138.89 C1",81863" & C5", 128.69 C2", 128.37 C6", 127.44',QR2.14
C6, 99.82 C4a, 40.10 C1', 26.50 5-CB2.80 C2', 11.60 C3'. IR (KB¥) cm’: 3390 (NH), 3105, 2955 (CH), 1700
(C=0), 1643 (C=0), 1604 (C=N), 1560 (C=C). MS: (n{M+1]" 296.14. Anl. Calcd. for GH,/N3O,: C, 69.14; H,
5.80; N, 14.23. Found: C, 69.09; H, 5.54; N, 14.24.

5-Methyl-7-phenylpyrido[2,3-d]pyrimidine-2,4(1H,3tdjone B)

The compound was prepared by above general prazeahdrit was obtained as white solid which wasystetlized
from ethanol, yield = 82%; mp 143-145 *E-NMR (500 MHz, DMSO#g): 10.90 (br s, 2H, N1H and N3H), 7.89-
7.98 (m, 2H, 2',6'-Hon), 7.51-7.57 (m, 3H, 3',4',5':H.), 6.66 (s, 1H, C6-H), 2.51 (s, 3H, 5-QH"*C-NMR (125
MHz, DMSOg): 162.57 C4=0, 161.74 C2=0, 152.78 C8a, 150.141@9,83 C5, 138.99 C1', 136.78 C3' & C5',
128.79 C2', 128.16 C6', 127.21 C4', 121.44 C6,06E.8a, 25.60 5-CH IR (KBr) v, cri': 3370 (NH), 3145 (NH),
3020, 2905 (CH), 1590 (C=N), 1554 (C=C), 1709(C=0965 (C=0). MS (ESI+) (m/z): [M]253.09. Anl. Calcd.
for C14H11N:O,: C, 66.40; H, 4.38; N, 16.59. Found: C, 66.694H3; N, 16.22.

7-(4"-methoxyphenyl)-5-methyl-3-propylpyrido[2,Jp@imidine-2,4(1H,3H)-dioneq)

The compound was prepared by above general prozadhar it was obtained as dark yellow solid, yield8%6; mp
214-216 °C (ethanolfH-NMR (60 MHz, DMSOdg): 10.90 (br s, 1H, N1H), 8.20 (d,= 8.50 Hz, 2H, 2",6"-Kun,
7.40 (s, 1H, C6-H), 7.15 (d,= 8.50 Hz, 2H, 3",5"-kon), 4.10 (q,J = 7.20 Hz, 2H, 1'-Ch), 2.90 (s, 3H, 5-C}},
1.70-2.00 (m, 2H, 2'-C§), 1.20 (t,J = 7.20 Hz, 3H, 3-Ch. *C-NMR (125 MHz, DMSOdg): 162.10 C4=0,
161.54 C2=0, 153.38 C8a, 151.83 C7, 140.87 C5,403681", 136.42 C3", 136.48 C5", 129.74 C2",.42X6",
128.10 C4", 123.14 C6, 100.86 C4a, 59.86 4"-@@H.12 C1', 29.50 5-C§125.70 C2', 11.40 C3'". IR (KBw) cm
' 3400 (NH), 3065, 2930 (CH), 1702 (C=0), 1645 (§=0598 (C=N), 1548 (C=C). MS (ESI+): (m/z) [M]
325.15. Anl. Calcd. for (gH;gN3Os: C, 66.45; H, 5.89; N, 12.91. Found: C, 66.635H3; N, 12.92.

3-Ethyl-7-(4"-methoxyphenyl)-5-methylpyrido[2,3sgfimidine-2,4(1H,3H)-dionelQ)

The compound was prepared by above general prozediarit was obtained as yellow solid, yield = 798f; 215-
217 °C (ethanol)*H-NMR (60 MHz, DMSOd): 10.70 (br s, 1H, N1H), 8.10 (d= 8.50 Hz, 2H, 2",6"-kkn), 7.40
(s, 1H, C6-H), 7.10 (d] = 8.50 Hz, 2H, 3",5"-k,n), 4.20 (qJ = 7.40 Hz, 2H, 1'-C}}, 3.70 (s, 3H, 4"-O-C§}, 2.90
(s, 3H, 5-CH), 1.30 (t,J = 7.20 Hz, 3H, 2'-CH).; *C-NMR (125 MHz, DMSOd,): 162.17 C4=0, 161.24 C2=0,
152.38 C8a, 150.73 C7, 140.57 C5, 139.30 C1",41B€3", 136.45 C5", 129.64 C2", 129.40 C6",.3@84",
122.74 C6, 99.86 C4a, 58.86 4"-O£135.81 C1', 24.95 5-CH3, 12.22 C2'. IR (KBr)cmi: 3275 (NH), 3065,
2950 (CH), 1707 (C=0), 1645 (C=0), 1591 (C=N), 1§65C). MS (ESI) (m/z): [M] 311.12. Anl. Calcd. for
C,7H17N304: C, 65.58; H, 5.50; N, 13.50. Found: C, 65.38515; N, 13.62.

7-(4'-Methoxyphenyl)-5-methylpyrido[2,3-d]pyrimiéi2,4(1H,3H)-dionel(l)

The compound was prepared by above general proeednd it was obtained as yellow solid which was
recrystallized from acetic acid/water mixture, giel 82%; mp 155-158 °CH-NMR (60 MHz, DMSO¢):: 10.60
(br s, 2H, N1H and N3H), 7.94 (d,= 8.50 Hz, 2H, 2',6"-kbn), 7.06 (d,J = 8.50 Hz, 2H, 3',5"-kln), 6.74 (s, 1H,
C6-H), 3.85 (s, 3H, 4'-O-C}), 2.16 (s, 3H, 5-Ch). *C-NMR (125 MHz, DMSOd,): 161.87 C4=0, 160.94 C2=0,
152.58 C8a, 150.33 C7, 140.87 C5, 139.12 C1', 8363 & C5', 129.74 C2', 128.40 C6', 127.30 C42.12 C6,
98.86 C4a, 57.66 4-OGH25.60 5-CH. IR (KBr) v, cmi*: 3400 (NH), 3180 (NH), 3045, 2935 (CH), 1710 (C50)
1660 (C=0), 1593 (C=N), 1524 (C=C). MS: (m/z) [M+H84.10. Anl. Calcd. for GH:sN;Os: C, 63.60; H, 4.63;
N, 14.83. Found: C, 63.38; H, 5.00; N, 15.27.

5,7-Dimethyl-3-propylpyrido[2,3-d]pyrimidine-2,4(1BH)-dione (2)

The compound was prepared by above general proeeshat it was obtained as yellow solid, yield 80%; 158-
160 °C (ethanol)*H-NMR (60 MHz, DMSO#s): 10.30 (br s, 1H, N1H), 7.00 (s, 1H, C6-H), 4(§0J = 7.20 Hz,
2H, 1'-CH,), 2.90 (s, 3H, 5-Ck}, 2.70 (s, 3H, 7-Ck), 1.40-1.90 (m, 2H, 2-C}), 1.25 (t,J = 7.20 Hz, 3H, 3'-CH}.
13C.NMR (125 MHz, DMSOd,): 162.47 C4=0, 161.64 C2=0, 152.68 C8a, 150.34 ¥a0,93 C5, 121.24 CB6,
97.86 C4a, 40.30 C1', 28.70 7-G124.50 5-CH, 21.80 C2', 11.80 C3'.; IR (KBK), cm’: 3370 (NH), 3105, 2940
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(CH), 1699 (C=0), 1643 (C=0), 1600 (C=N), 1553 (¢=aS: (m/z) [M+H] 234.14. Anl. Calcd. for GH;sN3O,:
C,61.79; H, 6.48; N, 18.01. Found: C, 61.83; 16N, 18.29.

3-Ethyl-5,7-dimethylpyrido[2,3-d]pyrimidine-2,4(1BH)-dione (3)

The compound was prepared by above general prozeghar it was obtained as white solid, yield = 878f; 179-
181°C (ethanol)*H-NMR (500 MHz, DMSO#): 11.62 (br s, 1H, N1H), 6.91 (s, 1H, C6-H), 3(89J = 7.20 Hz,
2H, 1'-CH), 2.63 (s, 3H, 7-Ch), 2.43 (s, 3H, 5-Ch), 1.14 (t,J = 7.20 Hz, 3H, 2'-Ch). *C-NMR (125 MHz,
DMSO-dg): 162.57 C4=0, 161.74 C2=0, 151.72 C8a, 151.331@9,72 C5, 121.37 C6, 105.31 C4a, 34.93 C1',
29.11 7-CH, 26.83 5-CH, 11.83 C2". IR (KBr)v, cmi: 3335 (NH), 3095, 2955 (CH), 1699 (C=0), 1643 (G=O
1602 (C=N), 1551 (C=C). MS (ESI+): (m/z) [M+HP20.12. Anl. Calcd. for GH,3N3O,: C, 60.26; H, 5.98; N,
19.17. Found: C, 60.01; H, 6.00; N, 18.92.

5,7-Dimethylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dier(14)

The compound was prepared by above general praeeohar it was obtained as white solid which wasfigariby
column chromatography (DCM:MeOH; 9:1), vield = 83#tp 290-292 °C*H-NMR (60 MHz, DMSO#dg): 11.10
(br s, 2H, N1H and N3H), 6.70 (s, 1H, C6-H), 2.8) 3H, 7-CH), 2.50 (s, 3H, 5-Ck). *C-NMR (125 MHz,
DMSO-dg): 162.47 C4=0, 161.64 C2=0, 152.68 C8a, 150.341@1,93 C5, 121.24 C6, 97.86 C4a, 28.70 7;CH
26.50 5-CH. IR (KBr) v, cm™: 3380 (NH), 3155 (NH), 3040, 2895 (CH), 1700(C=M§45 (C=0), 1596 (C=N),
1553 (C=C). MS (ESI+) (m/z): [M]191.08. Anl. Calcd. for §4N;O,: C, 56.54; H, 4.74; N, 21.98. Found: C,
56.88; H, 5.12; N, 21.67.

1,3,5,7-tetramethylpyrido[2,3-d]pyrimidine-2,4(1H{Bdione (5)

The compound was prepared by above general proeedhar it was obtained as white solid, yield = 818p; 193-
195 °C (ethanol)*H-NMR (500 MHz, DMSO#l): 6.95 (s, 1H, C6-H), 3.84 (s, 3H, 7-QH3.40 (s, 3H, 5-C¥J,
2.79 (s, 3H, 3-CH), 2.60 (s, 3H, 1-CH. ®*C-NMR (125 MHz, DMSOsd,): 160.82 C4=0, 160.29 C2=0, 153.11
C8a, 150.80 C7, 139.18 C5, 117.07 C6, 106.71 C2283N3-CH, 30.68 N1-CH, 28.10 7-CH, 25.65 5-CH. IR
(KBr) v, cmi*: 3065, 2935 (CH), 1689 (C=0), 1649 (C=0), 1588 N{;=1549 (C=C). MS (ESI+) (m/z): [M]
219.16. Anl. Calcd. for GH;3N30,: C, 60.26; H, 5.98; N, 19.17. Found: C, 60.486126; N, 18.89.

1,3-Diethyl-5,7-dimethylpyrido[2,3-d]pyrimidine-Z;4H,3H)-dione 16)

The compound was prepared by above general proeedhar it was obtained as white solid, yield = 818p; 139-
141 °C (ethanol)*H-NMR (500 MHz, DMSO#€): 7.10 (s, 1H, C6-H), 4.26 (d,= 7.40 Hz, 2H, N3-1"-C}}, 3.94
(9,3 =7.40 Hz, 2H, N1-1'-C}}, 2.7 (s, 3H, 7-Ck), 2.47 (s, 3H, 5-CJ, 1.20 (t,J = 7.40 Hz, 3H, N3-2"-C}}, 1.15

(t, J = 7.40 Hz, 3H, N3-2'-Ch). 13C-NMR (125 MHz, DMSQl): 161.93 C4=0, 160.73 C2=0, 152.29 C8a,
150.29 C7, 149.70 C5, 121.45 C6, 106.40 C4a, 3M3&£1", 35.98 N1-C1', 24.33 7-GH21.76 C5-CH, 12.84
N3-C2", 11.12 N1-C2'. IR (KBN), cri: 3080, 2955 (CH), 1688 (C=0), 1643 (C=0), 1587 =550 (C=C). MS
(ESI+) (m/z): [M+H] 248.16. Anl. Calcd. for GH;7N;0,: C, 63.14; H, 6.93; N, 16.99. Found: C, 62.85;7H)5;

N, 16.78.

5,7-Dimethyl-1,3-diperopylpyrido[2,3-d]pyrimidine4 1H,3H)-dione 17)

The compound was prepared by above general prozeghar it was obtained as white solid, yield = 783f; 145-
147 °C (ethanol)*H-NMR (500 MHz, DMSOd): 6.97 (s, 1H, C6-H), 4.18 @,= 7.40 Hz, 2H, N3-1"-C}), 3.85 (t,
J = 7.40 Hz, 2H, N1-1'-Ch), 2.70 (s, 3H, 7-Chk), 2.47 (s, 3H, 5-Ck), 1.62-1.68 (m, 2H, N3-2"-Chl 1.57-1.59
(m, 2H, N1-2-CH), 0.87-0.98 (m, 6H, N3-3"& N1-3-2XGH *C-NMR (125 MHz, DMSOdg): 161.85 C4=0,
160.90 C2=0, 152.29 C8a, 150.64 C7, 150.18 C54B2C6, 106.28 C4a, 43.41 N3-C1", 42.26 N1-C1'629-
CHs, 27.78 5-CH, 21.37 N3-C2", 20.56 N1-C2', 11.12 N3-C3", 1INIBC3". IR (KBr)v, cm*: 3120, 2920 (CH),
1692 (C=0), 1645 (C=0), 1592 (C=N), 1554 (C=C). N¥@/z) 275.17 [M]. Anl. Calcd. for GsHiN3;0,: C, 65.43;
H, 7.69; N, 15.26. Found: C, 65.30; H, 8.00; N,0E5.

1,3,5-Trimethyl-7-phenylpyrido[2,3-d]pyrimidine-Z}4H,3H)-dione {8)

The compound was prepared by above general prozeahgr it was obtained as yellow solid which wasfigaar by
column chromatography (DCM:MeOH; 9:1), yield = 77ftp 152-154 °C*H-NMR (500 MHz, DMSO#d): 7.86-
8.20 (m, 2',6'-2H, ko), 7.20-7.70 (m, 3",4",5"-3H,H.), 6.97 (s, 1H, C6-H), 3.80 (s, 3H, 5-gH3.53 (s, 3H, 3-
CHs), 2.80 (s, 3H, 1-CH. ¥*C-NMR (125 MHz, DMSOdg): 161.22 C4=0, 160.82 C2=0, 153.20 C8a, 150.19 C7,
139.61 C5, 138.75 C1', 135.40 C3', 135.50 C5',92€2', 126.82 C6', 126.51 C4', 117.17 C6, 106.24,32.38
N3-CH,, 30.18 N1-CH, 25.55 5-CH. IR (KBr) v, cmi®; 3125, 2985 (CH), 1690 (C=0), 1636 (C=0) 1576 (§=N
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154936 (C=C). MS (ESI) (m/z): [M]280.72. Anl. Calcd. for GH;sN:O,: C, 68.31; H, 5.37; N, 14.94. Found: C,
68.13; H, 5.60; N, 14.96.

1,3-Diethyl-5-methyl-7-phenylpyrido[2,3-d]pyrimidir2,4(1H,3H)-dione19)

The compound was prepared by above general proeediarit was obtained as yellowish white solidldyie 79%;
mp 138-140 °C (CkCl,/CH;OH, 9:1, column)!H-NMR (500 MHz, DMSOd): 7.54-7.60 (m, 2H, 2", 6™-ArH),
7.32-7.40 (m, 3H, 3",4",5"-H), 6.97 (s, 1H, C6-H), 4.38 (d,= 7.40 Hz, 2H, N3-1"-C}), 3.97 (q,J = 7.40 Hz,
2H, N1-1'-CH), 2.80 (s, 3H, 5-CkJ, 1.19 (t,J = 7.40 Hz, 3H, N3-2"-C}}, 1.16 (t,J = 7.40 Hz, 3H, N1-2'-C}).
13C-NMR (125 MHz, DMSOds): 162.23 C4=0, 159.28 C2=0, 153.45 C8a, 150.62189,78 C1"™, 136.83 C3" &
C5™, 129.45 C2™, 129.86 C6"™, 127.33 C4"1.43 C6, 107.63 C4a, 37.33 N3-C1", 35.95 N1-C242 5-CH,
12.10 N3-C2", 12.86 N1-C2'. IR (KBK) cmi': 3030, 2995 (CH), 1687 (C=0), 1644 (C=0), 1579 N§;=1545
(C=C).; MS (ESI) (m/z): [M] 309.15. Anl. Calcd. for GH1oNsO,: C, 69.18; H, 6.19; N, 13.58. Found: C, 69.95; H,
6.04; N, 13.38.

5-Methyl-7-phenyl-1,3-dipropylpyrido[2,3-d]pyrimiue-2,4(1H,3H)-dione2Q)

The compound was prepared by above general prozediarit was obtained as yellow solid, yield = 838f; 142-
144 °C (ethanol)*H-NMR (500 MHz, DMSOed): 8.10-8.16 (m, 2H, 2", 6™-H.), 7.53-7.66 (m, 3H, 3", 4™, 5"-
Harory, 7-10 (s, 1H, C6-H), 4.10 @,= 7.30 Hz, 2H, N3-1"-C}J, 3.84 (t,J = 7.30 Hz, 2H, N1-1'-C}), 2.78 (s, 3H,
5-CH), 1.70-1.72 (m, 2H, N3-2"-Chi 1.62-1.66 (m, 2H, N3-2'-Ci{ 1.28 (t,J = 7.30 Hz, 2H, N3-1"-C§J, 1.17 (t,

J = 7.30 Hz, 2H, N3-1-CH}.; *C-NMR (125 MHz, DMSOdg): 161.29 C4=0, 160.66 C2=0, 152.29 C8a, 150.64
C7, 140.18 C5, 137.98 C1™, 130.41 C3™, 129.33,228.71 C2™, 127.10 C6", 126.55 C4™,.107C6, 106.84 C4,
43.74 N3-C1", 42.34 N1-C1', 27.41 5-;120.66 N3-C2", 20.49 N1-C2', 12.76 N3-C3", 1INIC3". IR (KBr)v,
cm; 3035, 2910 (CH), 1689 (C=0), 1649 (C=0), 1588N{;=1550 (C=C). MS (ESI) (m/z): 338.20 [M+1JAn.
Calcd. for GgH»3N30,: C, 71.45; H, 6.87; N, 12.45. Found: C, 70.966H0; N, 12.60.

7-(4'-Methoxyphenyl)-1,3,5-trimethylpyrido[2,3-djpyidine-2,4(1H,3H)-dione4l)

The compound was prepared by above general prozediarit was obtained as dark yellow solid, yiel@0%; mp
220-22 °C (ethanolYH-NMR (60 MHz, DMSOd): 8.10 (d,J = 8.60 Hz, 2H, 3',5"Kon), 7.40 (s, 1H, C6-H), 7.10
(d, J = 8.60 Hz, 2H, 2',6'"-Kon), 3.90 (s, 3KH4'-O-CH;), 3.80 (s, 3H, 5-Ck}, 3.40 (s, 3H, 3-Ckj, 2.80 (s, 3H, 1-
CHs). ®C-NMR (125 MHz, DMSOdg): 162.30 C4=0, 161.74 C2=0, 153.48 C8a, 152.131@0,77 C5, 139.20
C1', 136.32 C3', 136.58 C5', 129.80 C2', 129.32 T#.20 C4', 123.34 C6, 100.10 C4a, 59.74 4'-Q)GR.28 N3-
CHs, 30.28 N1-CH, 26.35 5-CH. IR (KBr) v, cmi*: 3120, 2960 (CH), 1691 (C=0), 1640 (C=0), 1598N;=1542
(C=C).; MS (ESI) (m/z): [M+H] 312.12. Anl. Calcd. for GH1;N3O5: C, 65.58; H, 5.50; N, 13.50. Found: C, 65.57;
H, 5.73; N, 13.76.

1,3-Diethyl-7-(4"'-methoxyphenyl)-5-methylpyridd]pyrimidine-2,4(1H,3H)-dione2Q)

The compound was prepared by above general prozedar it was obtained as orange solid, yield = 84%150-
152 °C (ethanol)*H-NMR (500 MHz, DMSOek): 8.12 (d,J = 8.60 Hz, 2", 6"k, 7.64 (s, 1H, C6-H), 7.10 (d,

= 8.60 Hz, 3", 5"-Hom), 4.36 (q,J = 7.40 Hz, 2H, N3-1"-C}}, 3.96 (q,J = 7.40 Hz, 2H, N1-1'-C}}, 3.84 (s, 3H,
O-CH;), 2.76 (s, 3H, 5-Ch), 1.28 (t,J = 7.40 Hz, 3H, N3-2"-CHJ, 1.17 (t,J = 7.40 Hz, 3H, N1-2"-C§). *C-NMR
(125 MHz, DMSOsdg): 161.28 C4=0, 160.24 C2=0, 154.55 C8a, 152.45 ©#1,..60 C5, 139.55 C1™, 132.86 C3",
132.33 C5™, 129.88 C2™, 129.54 C6"™, 128.32',(117.10 C6, 106.81 C4a, 54.60 4"-QCBb.89 N3-C1", 33.70
N1-C', 24.95 5-Ch| 12.88 N3-C2", 1210 N1-C2'". IR (KB¥) cm®: 3045, 2995 (CH), 1686 (C=0), 1643 (C=0),
1589 (C=N), 1544 (C=C). MS (ESI) (m/z): 339.16 [MPnl. Calcd. for GoH»;N;O3: C, 67.24; H, 6.24; N, 12.38.
Found: C, 66.97; H, 6.52; N, 12.18.

7-(4"'-methoxyphenyl)-5-Methyl-1,3-dipropylpyri@B-d]pyrimidine-2,4(1H,3H)-dione28)

The compound was prepared by above general prozediar it was obtained as orange solid, yield = 84%147-

149 °C (ethanol):H-NMR (500 MHz, DMSOd): 8.14 (d,J = 8.60 Hz, 2",6™-Kom), 7.66 (s, 1H, C6-H), 7.08 (d,

=8.60 Hz, 3",5"-H,n), 4.33 (t,J = 7.30 Hz, 2H, N3-1"-C}), 3.94 (t,J = 7.30 Hz, 2H, N1-1'-C}}, 3.85 (s, 3H, 4"-
O-CHg), 2.77 (s, 3H, 5-Ck), 1.73-1.78 (m, 2H, N3-2"-C}j 1.58-1.62 (m, 2H, N1-2"-Cij 0.98 (t,J = 7.30 Hz,

2H, N3-1"-CH), 0.92 (t,J = 7.30 Hz, 2H, N1-1'-CH}.; *C-NMR (125 MHz, DMSOd;): 161.29 C4=0, 160.82
C2=0, 153.11 C8a, 150.81 C7, 140.30 C5, 139.55 €25.80 C3", 136.10 C5™, 129.19 C2", 12835', 128.15
C4™, 117.07 C6, 106.81 C4a, 55.28 4™-OCH3, A\G-C1", 42.28 N1-C1', 27.45 5-CH3, 22.10 N3-C20.66

N1-C2', 11.60 N3-C3", 11.15 N1-C3". IR (KBr)cmi': 3070, 2940 (CH), 1690 (C=0), 1644 (C=0), 1604 ;=
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1560 (C=C). MS (ESI) (m/z): 368.20 [M+H]JAnl. Calcd. for G;H»sN:O5: C, 68.64; H, 6.86; N, 11.44. Found: C,
68.39; H, 7.02; N, 11.21.

Biological Assays

Anti-inflammatory activity

All biological testing using animals were conductedaccordance with the internationally acceptedgples for
laboratory animals’ use and care as mentioneddrtiropean Community Guidelines and were officiafyproved.
The anti-inflammatory activity of the newly syntimed compound4 and7-23 was determined according to paw
induced edema method [34] in comparison to indoa@thas a reference drug. The test is based ompddel
inflammation in rat paws induced by sub plantaedtijon of carrageenan suspension (0.2 mL of 1%tisolun
normal saline) in the right hind paw of the rats.

Male albino rats were divided into groups (5/grouphe thickness of rat paw was measured by Va@aiper
(SMIEC, China) before and after 1 h of carrageeinggction to determine the induced inflammation eTtested
compounds of a dose (10 mg/kg) were injected bpthe animals. The control group received a veh(ths
NaCMC) while the reference group received indomathél0 mg/kg).

Results of anti-inflammatory activity of the testmampounds and the reference drug were listechbigs 1-2).
The percentage of edema and percentage of edeib#iothwere calculated (Valencia et al., 1994) wehe

(Ve=V,) x 100

% Variation (edema) =

¥

&WV\) control — (\k—V,) treated x 100

% Edema inhibition =
(Vkr=V.) control

Vr: Average right paw thickness; VAverage left paw thickness.

Gastric ulceration

Male albino rats were divided into groups (6/grqupg rats were fasted for 24 h. The tested comgei® 12 and
16-18 and indomethacin were administered orally as pesusion in 1% NaCMC. After 6 h, the rats were Kijlthe
stomach were removed for macroscopic and microsdopestigation. “Ulcer” was defined as at lease desion
that was 0.5 mm or more in length. All lesions afrenthan 0.1 mm in length were summed to obtaieruludex.
The results are shown in table 3.

RESULTSAND DISCUSSION

Structure-Based Design

Through our continuing efforts to identify new aimflammatory and anti-asthmatic agents [31, 33, 36],
pyridopyrimidine-2,4-dione was identified as arrattive scaffold. A structure-based strategy waslus virtually
screen arn-housecompounds library against the active site of CO¥r2yme (PDB: 3LN1) [37] using LibDock
software [38] identifying the pyridopyrimidine-2dlene derivativel (Figure 1) as one of the potential starting
structureslin vivo testing ofl against carrageenan-induced paw edema in ratalegva moderate activity (60%
edema inhibition at a dose of 10 mg/kg) which wasoarraging for further optimization aiming for enkang the
activity.
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Fig. 1. Structure of the pyridopyrimidin-2,4-dione derivative (1) identified asa potential anti-inflammatory agent through COX-2
inhibition

The potential hitl was docked into COX-2 active site using a morerogs method based on LigandFit software
[37]. The results revealed the involvement of tlyadmpyrimidine-dione core in two hydrogen bond tzamts with
residues in the enzyme binding pocket (Figure Bg first involves hydrogen bonding between onehefdarbonyl
groups and the side chain of Arg1l06 and/or Tyr3#tha entrance of the binding pocket. The secormvsha
hydrogen bond interaction between the pyridineogitn atom and the backbone of Ala513.

Fig. 2. 2D representation of 1 docked at the binding pocket of COX-2 enzyme. Hydr ogen bonding between 1 and binding siteresiduesare
shown as dashed-line arrows

) polar --+ sidechain acceptor ) solvent residue  ©@@arene-arene
Q acidic -~ sidechain doner ) meral complex +arene-cation
O basic  ~-*backbone acceptor -~ solvent contact
@] greasy == backbone donor - metal contact

proximity contour C receplor exposure

An “interaction potential maps” for the COX-2 bindi pocket was calculated in order to guide subsgmgymthetic
efforts (Figure 3). The calculated map shows tlignalent of the ethyl substituent at C3 within a toyhobic
potential contour (green mesh) formed by Tyr341 bed345. This hydrophobic potential is extendeddwer the
N1 region (refer to Figure 1 for compound’'s numbg)j which highlights the possibility for a secoatkyl

substituent at this position. The phenyl moietZatis aligned well into a hydrophobic potentiattee other side of
the binding site entrance Val509 and two leucirsédiges, Leu338 and Leu370. A hydrogen bond accegtatour
(red mesh) was observed within this hydrophobi¢omeghighlighting the possibility for incorporatirg hydrogen
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bond acceptor to the phenyl moiety. Based on thesgeling outcomes, a library of pyridopyrimidinet2liones
was designed as potential COX-2 inhibitory activity

Fig. 3. Predicted orientation of 1 (stick representation) into COX-2 binding pocket (selected amino acids are shown and labeled, line
presentation). I nteraction potential maps are calculated as hydrophobic contacts (green mesh), hydrogen bond acceptor (red mesh) and
hydrogen bond donor (blue mesh)

/

/

Synthesis

The designed pyridopyrimidine-2,4-dione derivativegre synthesized according to Scheme 1. The key
intermediate®-4 were synthesized from di-substituted urea derreatiby reaction with cyanoacetic acid in acetic
anhydride followed by cyclization with sodium hydide. Intermediate$ and 6 were prepared by the regio-
selective alkylation of 6-aminouracil in hexamethigilazane (HMDS).

The second step was achieved through the condensdietween acetylacetone, benzoylacetone por
methoxybenzoylacetone with the substituted 6-amenciliderivatives2-6 or 6-aminouracil as illustrated in Scheme
1. The regioselectivity of this condensation reactivas previously reported [39]. It was proposeat the most
reactive carbonyl moiety (the methyl carbonyl insticase) reacts first with the 5-position of pyudimie ring
followed by the cyclization mediated by the secaratbonyl moiety and the primary amine [39]. The hew
synthesized target compounds were characterizedthaid structures confirmed by IRH-NMR and **C-NMR
spectroscopy and their purities were assessed émegital analyses. The formation of target pyrid®|2,
d]pyrimidine-1,4-dione derivative and 7-23 was further confirmed by analyzing thél-NMR spectra, which
show the disappearance of C5-Hdau.55-4.6 ppm and 6-NHsinglet (2 protons) aé 6.16-6.40 ppm of 6-
aminouracil ring, in addition to, appearance ofraiet (1H) até 6.5-7.4 ppm corresponding to C6-H and signals
corresponding to the introduced moieties of pyr®{d]pyrimidine-1,4-dione derivative§'C-NMR spectra further
confirmed these new derivatives which revealeddisappearance of C5 of 6-aminouracil derivativé®.3-76.10
ppm and appearance of C4a instead ar@u@d-106 ppm which is considered a further eviddceonfirmation

of pyrido[2,3-d]pyrimidine-1,4-dione derivativdsand7-23. The previous spectral analyses confirm the foionat
of the target compounds through the cyclizationwken the acetylacetone derivatives and 6-aminduoacurs
through 6-NN and C5H rather than 6-NHnd N1H.
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Scheme 1. Synthesis of the designed pyridopyrimidin-2,4-dione derivatives 1 and 7-23

H H CNCH,COOH _ R i
R R,  (CHiCO),0 j\ﬁ
(o) NaOH 70% 0 [}j NH,
R
2-4
HsC Rs
Y

O O
glacial acetic acid

O H3C
FE\J\/'L o 0 %\)Y\/L

o H NH2  glacial acetic acid
1,7-23
Sy
0] 0]
glacial acetic acid
Q RX, HMDS, Nay$;03, Q
HN)j\ NaHCO4 1\N)j\
o)\N NH, o)\N NH,
H H
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Anti-inflammatory activity

Compoundsl and7-23 were testedh vivo for their anti-inflammatory effect using carragaerinduced paw edema
in rats and indomethacin as a reference drug [BAg activity of the tested compounds was recordedha
percentage of edema inhibition observed at timervais of 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 h fronposure
(Supporting information Table S1). The maximum bition exerted by each derivative throughout théh 5
monitoring time and its relative potency to indohzatin are presented in Table 1.

Results shown in Table 1 reveal a variation invitees based on the type of the substitution atyrédopyrimidine
core. For the first set of inhibitorg-(4), it was found that the replacement of the etlydstituent at N1 withn-
propyl group is showing moderate decrease in agt{tivs 7, 9 vs 10 and12 vs 13). Howecer, the omission of this
alkyl substituent resulted in a dramatic loss divity (7 vs 8, 10 vs 11 and 13 vs 14). This observation agrees with
our initial modelling study about the engagementhi substituent with hydrophobic region in thewne active
site. The introduction of a methoxy substituenthie phenyl ring had only little effect on the apgdractivity
(derivatives9-11).

For the second set of compound$-23), it was found that the introduction of a secortilylagroup into the
pyrimidine ring (N3) leads to an enhanced biolobaivity (compoundd6 and17) which is consistent with the
initial model suggestion. Surprisingly, the replaest of the phenyl moiety with a methyl group inidatives 12-
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17 shows a significant enhancement in the apparetitityc The reason of this activity enhancement nisey
attributed to the improvement of the pharmacokmptoperties of the methyl containing substituetative to the
corresponding phenyl containing analogues. This suggported by the calculated lipophilicity parametelogP)
for the most active derivativis (ClogP = 2.6) and its corresponding phenyl anadd@uClogP = 4.2).

Table 1. Maximum % inhibition and relative potencies observed during thefirst 5 hoursafter drug administration for compound 1 and

7-23
0]
3
R2, N
A A
0”7 °N” "N” "R’
R2
Compound R? R? R® Edemainhibition (%)*  Potency (%)°

IND - - - 79+2.1 100
1 CsHs H CHs 60+2.5 75.9
7 CsHs H n-CsH; 50+1.8 63.3
8 CsHs H H 27+42.2 34.2
9 4-OCH;-CsHs H n-CsH; 51+3.4 64.5
10 4-OCH-CeHs H CoHs 64+1.4 81.0
11 4-OCH;-CsHs H H 33+1.7 41.8
12 CH; H n-CsH; 61+3.3 77.2
13 CH; H CoHs 83+1.9 105.1
14 CH; H H 25+2.€ 31.¢
15 CH; CH; CH; 28+2.7 35.4
16 CH; CoHs C,Hs 86+3.4 108.9
17 CH; n-CsH;  n-CsHy 84+1.1 106.:
18 CsHs CHs CH; 57+2.9 72.2
19 CeHs C,Hs CoHs 42+1.4 53.2
20 CeHs n-CsH7 n-C3H; 49+3.2 62.C
21 4-OCHs-CgHs CHs CHs 74+2.4 93.7
22 4-OCH;-CsHs C;Hs C;Hs 42+2.4 53.2
23 4-OCHz-CeHs  n-CsH;  n-CsH; 46+1.2 58.2

Maximum % inhibition (meantSEM; n=5) observed dgrihe first 5 hours after drug administration (1@/kyg i.p).
PRelative potencies calculated relative to indomeithactivity.

From the above analysis it can be concluded thabétter anti-inflammatory activity both nitrogetoms of the
pyrimidine-dione moiety should be substituted wat3 aliphatic groups while position C7 is substtiby a small
aliphatic group.

Table 2. Ulcerogenic effectsin ratsfor selected pyridopyrimidine derivatives

Compound Dosemg/kg Ulcer score®  Ulcer Index+ SEM

IND 10 3/6 1.84 + 0.47

30 5/6 415+064
50 Not tested U
30 0/6 0.00

10 50 1/6 1.12+0.22
75 2/6 2.18+0.2
30 0/6 0.00

12 50 1/6 1.30+0.12
75 1/6 1.21+0.35
30 0/6 0.00

16 50 1/6 1.33+0.82
75 1/6 1.20+0.28
30 0/6 0.00

17 50 1/6 0.00
75 1/6 1.60 £ 0.25
30 0/6 0.00

18 50 0/6 0.00
75 2/6 2.10+0.18

“Number of rats with lesions that were more thanrfr in length per total numbers.
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Ulcer ogenic effect

Six derivatives 10, 12, 13, and16-18) were selected to be tested for their ulcerogeffaxct in rats [40] in order to
access their gastric upset, as a common side dffeenti-inflammatory agents. As presented in €ab)| all tested
derivatives show no ulcerogenic effect at a dosglofng/kg compared to indomethacin. Even at higloses up to
75 mg/kg, all compounds show better gastric safey indomethacin, a result that suggests a seteicthibition of
COX-2 by the tested compounds.

CONCLUSION

On the basis of virtual screening against the adite of cyclooxygenase-2 (COX-2) enzyme, 3-efhghethyl-7-
phenylpyridd2,3-d]pyrimidine-2,4(H,3H)-dione () was identified as a potential inhibitor. Using approach
based on molecular modeling-guided lead optimigsatitew pyridopyrimidine analogues were designedvelo
pyrido[2,3-d]pyrimidine-1,4-dione derivatives were synthesizeshf the corresponding 6-aminouracil derivatives
in a one-step simple reaction with very good toedleat yields Anti-inflammatory results showed that some
drivatives are more potent than indomethacin (regbotency of 105%, 106% and 109%). The ulecerageifiect

of selected derivatives was examiriadvivo reavealing greater gastric safety than indomethanid highlighting
possible COX-2 selectivity for these compounds.
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