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Synthesis and Anti-Inflammatory Activities of Some New Pyridopyridine,
Pyridopyrimidine and Pyridopyrimidotriazine Derivatives
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Abstract: In continuation to our search for new heterocyclic systems based anti-inflammatories, the suggestion
and synthesis of some phenyl-1, 8-naphthyridines and phenylpyrido [2, 3-d] pyrimidines and their derivatives,

were herein realized. The pharmacological screemng showed that many of these compounds have good
anti-inflammatory activities comparable to Valdicoxib® used as reference drug. The structure assignments of

the new compounds based on chemical and spectroscopic evidence. The detailed synthesis, spectroscopic data

and pharmacological properties are reported.
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INTRODUCTION

In previous work we have found that certain
substituted pyridine derivatives show antimicrobial and
anti-inflammatory [1-6] and antitumor activities [7-9].
Many of these derivatives were found to possess a
variety of pronounced activities such as antimalarial [10],
antimicrobial [11], anti-inflammatory [12], anti-cancer [13].
On the other hand, substituted pyrunidine derivatives
have promising biological and anticancer activities
[14-17]. Recently, some new substituted pyrimidine
derivatives have been synthesized, which exhibit
analgesic, anti-inflammatory, anticancer, anticonvulsant
and antiparkinsoman activities [18-21]. In view of these
observations and in continuation of our previous work in
heterocyclic chemistry [1], we synthesized some new
heterocyclic compounds contaming the pyridine or
pyrimidine moieties and tested their anti-inflammatory
activities.

EXPERIMENTAL

Melting points were determined on open glass
capillanies using an Electrothermal IA 9000 digital melting
point apparatus. Elemental analyses were performed on
Elementar, Vario EL, Microanalytical Umnit, National
Research Center, Cairo Egypt and were found within
+0.4% of the theoretical values. Infrared spectra were

recorded on Carlzeise Spectrophotometer model “TJR 107
spectrophotemeter using the KBr disc technique. 'H-
NMR spectra were recorded on Varian Gemini 270 MHz
spectrometer (DASO-d,) and the chemical shifts are given
in 6 (ppm) downfield from tetramethylsilane (7345) as an
internal standard. The mass spectra were measured using
a Finmgan SSQ 7000 mass spectrometer. Follow up of the
reactions and checking the purity of the compounds was
made by TLC on silica gel-precoated aluminum sheets
(Type 60 F,, Merck, Darmstadt, Germany).

Synthesis of Pyrimidone and Pyrimidinthione Derivatives
2a and 2b: A mixture of compound 1 (2.09 g, 0.01 mol)
and urea or thiourea (0.01 mol) was fused together at
180°C on sand bath for 4 h. The residue was dissolved in
50 ml absolute ethanol, the obtamed precipitate was
collected by filtration, dried and crystallized to give 2a and
2h, respectively.

4-Aamino-7-methyl-5-phenylpyride {2, 3-d] Pyrimidin-
2(1H)-one (2a): Yield 70%, mp 290-292°C (EtOH); IR
{(KBr, cm™): 3346-3298 (NH, and NH, 1685 (C=0), 1658
{C=N), 'HNMR (DMS0-d,) 8: 2.48 (s, 3H, CH,), 3.45 (s,
2H, NH, exchangeable with D,0), 7.05-7.46 (m, 6H, Ph-H
+ CH-pyridine), 818 (s, 1H, NH exchangeable with
D,0), MS (EL 70 eV): m/z= 252 (M, 12) corresponding to
the molecular formula C,H;,N,O and at 174 (100,
base peak).
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4-Amino-7-methyl-5-phenylpyrido [2, 3-d] pyrimidine-
2(1H)-thione (2b): Yield 72%, mp 248-250 °C (EtOH); IR
(KBr, cm™): 3356-3300 (NH, and NH), 1660 (C=N), 1245
(C=8), 'H-NMR (DMSO-d,) 8: 2.50 (s, 3H, CH.), 3.38 (s,
2H, NH, exchangeable with D,O), 7.15-7.48 (m, 6H, Ph-H
+ CH-pyridine), 8.05 (s, 1H, NH exchangeable with D,0);
PC-NMR (DMSO-d,) 8: 23.10(CH,), 125.42,127.30,127 45,
136.05(Ph-C), 103.15,106.20, 145.60, 146.52,157.12 (Pyr-C),
154.62 (C-NH,) and 181.25 (C=5); M5 (EL 70 eV): m/z= 269
(M1, 22) corresponding to the molecular formula
C,H;,N,S and at 91 (100, base peak).

Synthesis of 2, 4-diamino-7-methyl-5-phenyl-1, 8-
naphthyridine-3-carbonitrile (3): A mixture of 1 (2.09 g,
0.01 mol) and malononitrile (0.66 g, 0.01 mol) in glacial
acetic acid (50 ml) was stirred under reflux for 8h. After
cooling, the reaction mixture was poured onto water; the
obtained solid was filtered off, washed with water, dried
and crystallized to give 3. Yield 60%, mp 189-150°C
(BtOH), IR (KBr, cm™"): 3380-3325 (2NH,), 2224 (CN), 1656
(C=N, '"H-NMR (DMS0O-d;) 8: 2.50 (s, 3H, CH,), 4.12, 4.20
(28, 4H, 2NH, exchangeable with D,0), 7.18-7.48 (m, 5H,
Ph-H), 7.56 (s, 1H, CH-pyridine), MS (EL, 70 eV): m/z =
275 (M, 8) corresponding to the molecular formula
CH;N; and at 144 (100, base peak).

Synthesis of 4-amino-2-hydroxy-7-methyl-5-phenyl-1, 8-
naphthyridine-3-carbonitrile (4): A mixture of 1 (2.09 g,
0.01 mol) and ethylcyanoacetate (1.13 g, 0.01 mol) in dry
dioxane (50 ml) contamning a few drops of triethylamine
was refluxed for 8 The reaction mixture was coocled,
poured onto water and neutralized with acetic acid. The
formed precipitate was filtered off, washed with water,
dried and crystallized to give 4. Yield 65%, mp 228-230
(dioxane); IR (KBr, ecm ™) 3465-3350 (OH and NI,), 2218
(CN), 1662 (C=N), 'H-NMR (DMSO-d,) &: 2.48 (s, 3H,
CH.), 3.15 (s, ZH, NH, exchangeable with D,0), 5.10 (s,
1H, OH exchangeable with D,0), 7.15-7.46 (m, 5H, Ph-H),
7.58 (s, 1H, CH-pyridine), "C-NMR (DMSO-d,) 8: 23.35
(CH.,), 41.08 (CH,), 125.45,127.18, 127.38, 136.15 (Ph-C),
91.70,103.46, 153,90, 154.10, 158.40 (Pyr-C), 117.85 (C=N)
and 163.45 (C=0), MS (EI, 70 eV): m/z = 276 (M", 22)
corresponding to the molecular formula C; H,,N,O and at
182 (100, base peal).

Synthesis of 7-methyl-5-phenylpyrido {2, 3-d] pyrimidin-
4-amine (5): A solution of 1 (1.05 g, 0.005 mol) mn
formamide (20 m1) was refluxed for 1h., after cooling; the
reaction mixture was poured onto cold water. The
obtained solid was filtered off, washed with water, dried

and crystallized to give 5. Yield 65%, mp 200-202 °C
{dioxane); IR (KBr, cm™"): 3435 (NI,), 1658 (C=N); 'H-
NMR (DMSO-d,) 8: 2.47 (s, 3H, CH.), 3.78 (s, 2H, NH,
exchangeable with D,0), 7.12-7.49 (m, 6H, Ph-H + CH-
pyridine), 812 (s, 1H, CH-pyrimidine); MS (EI, 70
eV): m/z = 236 (M, 5) corresponding to the molecular
formula C,,H,,N, and at 210 (100, base peak).

Synthesis of 2-chloro-N-(3-cyano-6-methyl-4-
phenylpyridin-2-yl) acetamide (6): To a solution of 1
(2.09 g, 0.01 mol) in dioxane (30 ml), chlorcacetylechloride
(1.11g, 0.01 mol) was added with stirring at room
temperature and then heated under reflux for 30 min. The
reaction mixture was stirred at room temperature for 12 h
and poured onto cold water, the obtained solid was
collected by filtration, dried and crystallized to give 6.
Yield 60%, mp 140-142 °C (MeOH), TR (KBr, cm™): 3318
{NH), 2222 (CN), 1685 (C=0), 1660 (C=N), 'H-NMR
(DMSO-d)8: 2.48 (s, 3H, CH,), 4.32 (s, 2H, CH,), 7.06-7.46
(m, 5H, Ph-H), 7.65 (s, 1H, CH-pyridine), 8 15 (s, 1H, NH
exchangeable with D,0); MS (EI, 70eV): m/z= 284 (M'-1,
6) corresponding to the molecular formula C;H,,CIN,O
and at 230 (100, base peak).

Synthesis  of
dihydropyrrolefl,2-af{1,8[naphthpyrimidine-7-
carbonitrile (7): To a solution of 6 (2.85 g, 0.01 mol) in
dioxane (30 ml) contaimng triethylamime (0.5 ml),
malononitrile (0.66 g, 0.01 mol) was added and heated
under reflux for 4h. After cooling, the reaction mixture was
poured onto water contaiung hydrochloric acid (pH ~7).
The formed precipitate was collected by filtration, dried
and crystallized to give 7. Yield 60%, mp 190-192°C
{dioxane); IR (KBr, cm™"): 3398 (NH,), 2224 (CN), 1688
{C=0), 1659 (C=N); 'H-NMR (DMS0-d;) &: 2.52 (s, 3H,
CHS,), 2.80 (s, 2H, CH,), 3.39 (s, 2H, NH, exchangeable with
D,0), 6.62 (s, 1H, Ar-H), 7.15-7.48 (m, 6H, Ph-H +
pyridine), MS (EI, 70 eV): m/z = 312 (M™-2, 15)
corresponding to the molecular formula C H,,N,O and at
77 (100, base peak).

S-amino-2-methyl-9-oxo-4-phenyi-8,9-

Synthesis of 4-chloro-6-methyl-8-phenylpyrido [3, 2-df
[, 2, 3] triazine (8): A solution of sodium nitrite (0.01
mol) in water (10 ml) was added to a cold solution (0°C) of
1 (1.05 g, 0.005 mol) macetic acid (30 ml) and concentrated
hydrochloric acid (15 ml) with stirring. The reaction
mixture was stirred at room temperature for 2 h; the
obtained crude solid was filtered off, dried and crystallized
to give 8. Yield 65%, mp 198-200°C (EtOH), TR (KBr, cm ™)
1622 (CN); 'H-NMR (DMSO-d,)6: 2.52 (s, 3H, CH), 7.18-
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7.52 (m, 6H, Ph-H + pyridine); MS (EI, 70 eV): m/z = 258
(M2, 32) comresponding to the molecular formula
C;H,CIN, and at 51 (100, base peak).

Synthesis of 1-(6-methyl-8-phenylpyrido {3, 2-d] [1, 2, 3]
triagin-4-yl) hydrazine (9): A mixture of  (0.01 mol) and
hydrazine hydrate (3 ml) in absolute ethanol (20 ml) was
refluxed for 1h after cooling, the formed precipitate was
filtered off, dried and crystallized to give 9. Yield 65%, mp
258-260°C (dioxane);, TR (KBr, cm ™) 3415-3318 (NHNH,),
1620 (CN), 'H-NMR (DMSO-d,y ©:2.47 (s, 3H, CIH.),
2.78 (s, 2H, NH;exchangeable with D,0), 7.12-7.50 (m, 6H,
Ph-H + pyridine-H), 8.65 (s, 1H, NH exchangeable with
D,0), MS (EL 70 eV): m/z = 254 (M'+2, 8) corresponding
to the molecular formula C,;H,,N; and at 131 (100, base
peak).

Synthesis of N-(3-cyano-6-methyl-4-phenylpyridin-2-yl)
acetamide (10): A solution of 1 (2.09 g, 0.01 mol) mn 20
cm’ acetic anhydride was heated under reflux for 5h. After
cooling, the reaction mixture was poured into water,
filtered off, dried and crystallized to give 10. Yield 60%, mp
118-120 °C {AcOH); IR (KBr, cm ) 3346 (NH), 2222 (CN),
1682 (C=0), 1658 (C=N);, '"H-NMR (DMSO-d;) &: 2.35 (s,
3H, COCH,), 2.48 (s, 3H, CH,), 7.12-7.49 (m, 5H, Ph-H), 7.68
(s, 1H, CH-pyridine), 8.15 (s, 1H, NH exchangeable with
D,0);, "C-NMR (DMSO-d,) 8: 23.18, 22.08 (2CH,), 125.39,
127.28,127.24,136.25(Ph-C),91.62,103.56,153.75, 154.65,
159.05 (Pyr-C), 118.05(C=N) and 166.85 (C=0), MS (EL, 70
eV): m/z = 251 (M, 24) corresponding to the molecular
formula C;H,;N,0 and at 221 (100, base peak).

Synthesis of 2, 7-dimethyl-5-phenylpyride [2, 3-df
pyrimidin-4(3H)-one (11): A solution of 1 (2.09 g, 0.01
mol) in a mixture of hydrochloric acid and glacial acetic
acid (40 ml, 3:1) was heated under reflux for 3h. The
reaction mixture was poured onto water and the formed
solid was filtered off, dried and crystallized to give 11.
Yield 70%, mp 135-137 °C (AcOH), TR (KBr, cm ™) 3335
(NH), 1678 (C=0), 1660 (C=N); 'H-NMR (DMSO-d,) &:
0.95 (s, 3H, CH,), 2.49 (s, 3H, CH,), 7.00-7.42 (m, 5H, Ph-H),
7.70 (s, 1H, CH-pyridine), 8.05 (5, 1H, NH exchangeable
with D,0), MS (EI, 70 eV): m/z = 252 (M'+1, 16)
corresponding to the molecular formula C,.H,;N,O and at
159 (100, base peak).

Synthesis of 7-methyl-5-phenylpyrido {2, 3-df pyrimidin-
4(3H)-oine (12): A solution of 1 (2.09 g, 0.01 mol) in formic
acid (85%) (10 ml) was refluxed for 10 h. The solvent was
evaporated under reduced pressure and the obtained
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residue was triturated with ethanol, the solid formed was
filtered off, dried and crystallized to give 12. Yield 60%, mp
152-154°C(BtOH), IR (KBr, cm ') 3298 (NH), 1682 (C=0),
1658 (C=N); 'H-NMR (DMSO-d,) &: 2.48 (s, 3H, CH,), 7.10-
7.50 (m, 6H, Ph-H + CH-pyrimidine), 7.68 (s, 1H, CH-
pyridne), 8.12 (s, 1H, NH exchangeable with D,0); MS
(EL, 70 eV): m/z = 237 (M, 12) corresponding to the
molecular formula C,H, N0 and at 208 (100, base peak).

Synthesis of 4-chloro-7-methyl-5-phenylpyrido [2, 3-d]
pyrimidine (13): A mixture of 12 (2.37 g, 0.01 mol),
phosphorous  pentachloride (2.05 g, 0.03 mol) and
phosphorus oxychloride (20 ml) was heated under reflux
for 2h. The reaction mixture was cooled and poured mto
ice; the resulting precipitate was filtered off, dried and
crystallized to give 13. Yield 60%, mp 274-276°C (CHCL,);
TR (KBr, cm™): 1662 (C=N), 'H-NMR (DMSO-d,) &: 2.50 (s,
3H, CH,), 7.20-7.52 (mn, 6H, Ph-H+CH-pyridine), 8.40 (s,
1H, CH-pyrimidine), MS (EL, 70eV): m/z= 257 (M'+2, 28)
corresponding to the molecular formula C,H,,CIN; and at
77 (100, base peak).

Synthesis of 1-(7-ethyl-3-phenylpyrido [2, 3-dJ
pyrimidin-4-yl) hydrazine (14): A mixture of 13 (0.01
mol) and hydrazine hydrate (3 ml) in absolute ethanol (20
ml) was refluxed for 1h After cooling, the formed
precipitate was filtered off, dried and crystallized to give
14. Yield 68%, mp 235-237 °C (dioxane); IR (KBr, cm™):
3398-3265 (NHNH,), 1662 (C=N);, 'H-NMR (DMSO-d,) &:
2.52 (s, 3H, CH,), 2.65 (s, 2H, NH, exchangeable with D,0),
7.08-7.48 (m, 6H, Ph-H + CH-pyridine), 8.30 (s, 1H, CH-
pyrimidine), 8.72 (s, 1, NH exchangeable with D,0);; MS
(EL, 70 eV} m/z = 253 (M'+2, 6) corresponding to the
molecular formula C,,H,;N; and at 205 (100, base peak).

Synthesis of 7-methyl-9-phenyi-2H-1, 2, 3a, 5, 6-
pentaaza-cyclopentafalnaphthalene-3-thione (15): A
mixture of 14 (1.26 g, 0.005 mol) and carbon disulphide (4
ml) in pyridine (10 ml) was heated on water bath for 4 h.
The solid formed was filtered off, dried and crystallized to
yield 15. Yield 70%, mp 168-170°C (dioxane), TR (KBr,
em ™y 3365 (NH), 1659 (C=N), 1242 (C=3), 'H-NMR
(DMSO-d;)8: 2.52 (s, 3H, CH,), 7.16-7.65 (m, 7H, Ph-H +
CH-pyridine + CH-pyrimidine), 805 (s, 1H, NH
exchangeable with D,0); "C NMR (DMSO-d,) &: 22.98
(CH,),125.41,126.99,127.16,136.15(Ph-C),105.60,114.15,
145.32,146.10,159.12 (Pyr-C), 153.05, 161 .04 (Pynmudine-
), 162.36 (C=8), MS (EI, 70 eV): m/z = 293 (M, 24)
corresponding to the molecular formula C,;H, N.S and at
168 (100, base peak).
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Synthesis of 3, 7-dimethyl-9-phenyl-1, 2, 3a, 5, 6-
pentaaza-cyclopentafalnaphthalene (16): A mixture of 14
(1.26 g, 0.005 mol) and acetic anhydride (10 ml) in absolute
ethemol (15 ml) was refluxed for 3h The formed precipitate
was filtered off, washed with ethanol, dried and
crystallizedtogive 16. Yield 55%, mp 170-172°C (dioxane );
IR (KBr, cm ") 1658 (C=N), 'H-NMR (DMSO-d,)
& 238, 2.49 (2s, 6H, 2CH,), 7.12-7.50 (m, 6FL Ph-H + CH-
pyridine), 8.45 (s, 1H, CH-pyrimidine); M3 (EI, 70eV): m/z
= 275 (M, 14) corresponding to the molecular formula
C,H;;N; and at 171 (100, base peak).

Synthesis of 2-methyl-4-phenyl-6H-1, 5, 6, 8a, 10-
pentaaza-phenanthrene-7, 8-dione (17): A mixture of
14(2.51 g, 0.01 mol) and diethyleoxalate (1.46 g, 0.01 mol)
m absolute ethanol (30 ml) was refluxed for 3h. The
reaction mixture was concentrated under reduced
pressure; the obtained solid was filtered off, dried and
crystallized to give 17. Yield 75%, mp 246-248°C (EtOH);
IR (KBr, ecm™"): 3330 (NH), 1685, 1680(2 C=0), 1660
(C=N), HNMR (DMSO-d,) &: 2.50 (s, 3H, CH,), 7.18-7.70
(m, 7H, Ph-H + CH-pyridine + CH-pyrimidine), 7.98 (s, 1H,
NH exchangeable with D,0), MS (EL 70 eV): m/z = 305
(M", 14) comresponding to the molecular formula
CH, N.O,and at 77 (100, base peak).

Synthesis  of  7-methyl-3-(4-nitrophenyl)-9-phenyl-
1,2,3a,5,6-pentaaza-cyclopentafafnaphthalene (18): A
mixture of 14 (2.51 g, 0.01 mol) and 4-nitrobenzaldehyde
(1.50 g, 0.01 mol) in glacial acetic acid (50 ml)
was heated under reflux for 6 h. After cooling, the
obtained solid was collected by filtraton, dried
and crystallized to give 18. Yield 70%, mp 188-190 °C
(EtOH), TR (KBr, em™): 1658 (C=N}, 'HNMR (DMSO-d,)
&: 2,49 (s, 3H, CH,), 7.14-7.50 (m, 6H, Ph-H + CH-pyridine),
7.70 (d, 2H, Ar-H), 815 (d, 2H, Ar-H), 825 (s, 1H,
CH-pyrimidne); MS (EI, 70 eV): m/z = 381 (M'-1, 4)
corresponding to the molecular formula C, H,,N,O, and at
130 (100, base peak).

Synthesis of 7-methyl-4-(3, 5-dimethyl-1H-pyrazol-1-yl)-
S-phenylpyrido [2, 3-d] pyrimidine (19): A mixture of 14
(2.51 g, 0.01 mol) and acetyl acetone (1.0 g, 0.01 mol) in
methanol (50 ml) was refluxed for 5 h. After cooling, the
separated solid was filtered off, dried and crystallized to
give 19. Yield 80%, mp 170-172°C (benzene/pet. Ether); TR
(KBr, cm 'y 1665 (C=N);,' H-NMR (DMSC-d,) 8: 2.48, 2.80,
2.84 (3s, 9H, 3CH,), 6.25 (s, 1H, CH-pyrazole), 7.08-7.52
(m, 6H, Ph-H + CH-pyridine), 8.30 (s, 1H, CH-pyrimidine);
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PCNMR (DMSO-dy 8: 11.15, 16.45, 23.24 (3CH,), 125.32,
127.18,127.12,136.16 (Ph-C), 107.06,109.65, 1 46.95, 153.56,
156.38 (Pyr-C), 155.68, 165.48 (Pynimidine-C), 103.52,
142.18,145.85 (Pyrazolo-C), MS (EL, 70 eV): m/z=314 (M-
1, 10) corresponding to the molecular formula C,,;H N,
and at 238 (100, base peak).

Synthesis of 4, 3, 6, 7-tetrachloro-2-(7-methyl-5-phenyl-
pyridof2,3-d]pyrimidin-4-ylamino)-isoindole-1,3-dione
(20): A mixture of 14 (0.251 g, 0.001 mol) and 3,4,5,6-
tetrachlorophthalic anhydride (2.85 g, 0.01 mol) in glacial
acetic acid (50 ml) was refluxed for 6 h. The solvent was
evaporated under reduced pressure and the obtained
residue solidified with dry ether, the solid product was
collected by filtration, dried and crystallized from AcOH
to yield 20. Yield 82%, mp 252-254°C (DME/H,0); IR (KBr,
em™ ) 3362 (NH), 1695 (C=0), 1659 (C=N), 'H-NMR
(DMSO-d,) &: 2.50 (s, 3H, CH,), 7.12-7.52 (m, 6H, Ph-H +
CH-pyridine), 8.32 (s, 1H, CH-pyrimidine), 8.72 (s, 1H, NH
exchangeable with D,0), MS (EL 70 eV): m/z=519 (M, 8)
corresponding to the molecular formula C,,H,,C1, N0, and
at 77 (100, base peak).

Pharmacological Screening

Determination of Acute Toxicity (ILDy): The LD, for
compounds were determined by injected different gradual
increased doses of the tested compounds to adult mail
albino rats and then calculate the dose cause 50% animal
death, according to Austen ef al. [25].

Anti-Inflammatory Activity: Carrageenan® induced
rat’s paw

Procedure: Groups of adult male albino rats (150-180 g),
each of 8 animals were orally dosed with tested
compounds at a dose level of 25-50 mg/kg one hour
before Carrageenan® challenge. Foot paw edema was
induced by subplenter imection of 0.05 ml of 1%
suspension of Carrageenan® 1n saline mnto the planter
tissue of one hind paw. An equal volume of saline was
iyjected to the other hind paw and served as control.
Four hours after drug admimstration the animals were
decapitated, blood was collected and the paws were
rapidly excised The average weight of edema was
examined for the treated as well as the control group and
the percentage inhibition of weight of edema was also
evaluated. Valdicoxib® (5 mg/kg) was employed as
standard reference against which the tested compounds
were compared.
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Calculation and Evaluation: Thirty minutes after the rats
are challenged by subcutaneous myjection of 0.05 ml of 1%
solution of carrageenan into the planter side of the lift
hind paw. The paw 1s marked with ink at the level of the
lateral malleolus; the paw volume was measured by a
sensitive method developed by Webb and Griswold [26]
that calculated by interfacing anti-1 Delta Range top-
loading balance with a micro computer.

% Protection = (A —B) X 100/ A

A
B

The paw volume of non-treated group
The paw volume of treated group

Estimation of Plasma Prostaglandin E2 (PGE2)
Procedure

Heparinized blood samples were collected from rats
obtained from the previous anti-nflammatory examined
groups (n = 8), plasma was separated by centrifugation
at 12000 g for 2 min at 40°C and immediately stored frozed
-2°C unitil use.

The design correlate EIA prostaglandin E2 (PGE2) kit
(Merck, Darmstadt, Germany) 1s a competitive anti-
assay for the quantitative determination of PGE2 in
biological fluids. The kit uses a monoclonal antibody to
PGE2 to bind, in a competitive manner, the PGE2 in the
sample after a simultaneous incubation at room
temperature. The excess reagents were washed away and
the substrate was added, after a short incubation time
the enzyme reaction was stopped and the yellow colour
generated was read on a micro plate reader (DYNATCh,
MR 5000) at 405 nm. The intensity of the bound yellow
colour 13 mversely proportional to the concentration of

PGE2 in either standard or samples.

Calculation and Evaluation: The PGE2 was calculated for
the treated and control groups, then the PGE2 percentage
mtubition 1s determined by the following equation:

% inhibition = (A - B) X 100/ A

PGE2 m the control group
PGE2 in the treated group

& =

RESULTS AND DISCUSSION

2-Ammo-6-methyl-4-phenylmcotinonitrile (1) [1] was
sprepared according to the literature procedure [4] and
using as starting material to synthesize a series of phenyl-
1,8-naphthyridine and phenyl-pyrido-[2,3-d]pyrinidine
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derivatives. Compound 1 was fused with urea or thiourea
at 180°C to give the derivatives 2a, b. While, 1 was
refluxed with malononitrile or ethylcyanoacetate or
formamide to afford substituted pyridopyridine and
pyridopyrimidine derivatives 3-3, respectively. Compound
1 was treated with chloroacetylchloride or sodium mitrite
to afford compounds 6 and 8, which were reacted with
hydrazine hydrate afford
compounds 7 [22] and 9, respectively (Scheme 1).

In addition, treatment of 1 with refluxing acetic
anhydride, acetic acid/HCl and/or formic acid gave the
corresponding N-acetylpyridine 10 and pyridopyrimidine
11 and 12 derivatives, respectively. Treatment of 12 with

malononitrile and/or to

phosphorus oxychloride afforded chloropyridopyrimidine
13, which was reacted with hydrazine hydrate to give the
hydrazinopyridopynimidine 14. The latter compound was
treated with carbon disulfide or acetic anhydride to afford
the tricyclic derivatives 15 and 16, respectively
(Scheme 2).

On the other hand, compounds 17 and 18 were
prepared by condensation of 14 with diethyl oxalate
and/or 4-nitribenzaldehyde and also compounds 19 and
20 were obtained by reaction of 14 with acetyl acetone
3, 4, 5, o-tetrachlorophthalic anhydride,

respectively.

and/or

> 3

Pharmacological Screening: All animals were obtained
from the Animal House Colony, Research Institute of
Ophthalmology, Giza, Egypt. Initially, the acute toxicity of
the compounds was assayed determimng their LD,

Anti-Inflammatory Potency: Initially the acute toxicity of
the compounds was assayed via the determination of their
LD, All the compounds except 2b were interestingly less
toxic than Valdecoxib® as the reference drug (Table 1).

The newly synthesized compounds were then
pharmacologically screened on male albino rats for their
anti-inflammatory potency (Table 2). The evaluation of the
anti-inflammatory activities based on a strong biological
rational, this involved two criteria present m the tested
molecules.

Purpose and Rational: For the determination of the
antiphlogistic potency of the synthesized compounds,
two standard tests were realized at 25 and 50 mg/kg rat
body weight mnamely, the protection against
Carrageenan® induced edema according Winter et al. [23]
and the inhibition of plasma PGE2. The later is known as
a good confirming indicator for the Carrageenan®
induced rat paw edema [24].
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Table 1: Acute toxicity (LD ) of the synthesized compounds

Compound N° LDy [mg'kg]
2a 1.763+£ 0.010
2b 1.066 £0.011
3 1.796 £ 0.010
4 21150010
6 1.210+0.011
8 2710+ 0.011
9 23150010
10 2710+ 0.014
11 3106 £0.011
13 2.070£0.010
14 3.050£0.012
15 2.615£0.010
16 2420 £0.010
17 2.115£0.010
18 2403 £0.012
19 2100+ 0.014
20 3.500=0.010
Valdicoxib® 1.635 + 0.014

Table 2: Anti-inflammatory potencies of the synthesized compounds

Compound N° Dose [mg/kg] Protection against carrageenan-induced edema [%6]* Tnhibition of plasma PGE2 [%9]*
2a 25 90.65 +0.082 97.80 + 0.084
50 93.90 + 0.080 91.15 £ 0.089
2b 25 91.56 + 0.085 88.40 + 0.086
50 96.50 + 0.081 92,70+ 0.102
3 25 88.75 £ 0.073 91.16 = 0.087
50 94.80 + 0.072 90.62 +0.102
4 25 91.25 £ 0.078 77.99 +0.095
50 94,15 £ 0.073 83.05 £ 0.086
6 25 87.46 +0.058 80.76 £0.107
50 95.45 +£0.070 92,98 +£0.109
8 25 55.74 £ 0.066 51.10+0.100
50 75.10 £ 0.072 69.96 £ 0.097
9 25 88.85 £ 0.076 77.05 £0.077
50 95.90 + 0.066 83.88 +£0.080
10 25 53.99 +0.065 47.55 +0.064
50 7298+ 0.047 69.95 +0.086
11 25 92.88 + 0.064 77.35 £0.088
50 93.15 £ 0.074 81.55 £ 0.086
13 25 53.33 £ 0.076 46.28 + 0.090
50 65.15 £ 0.065 61.32+0.110
14 25 - -
50 39.10 £ 0.080 32.99 +0.084
15 25 91.88 + 0.064 82.16 £0.075
50 93.10 + 0.068 78.96 £ 0.076
16 25 - -
50 83.98 £ 0.065 77.50 £ 0.086
17 25 55.24 +0.054 43.18 + 0.088
50 66.25 + 0.066 62.13 £ 0.078
18 25 - -
50 44.78 £ 0.054 36.18 = 0.088
19 25 - -
50 51.98 + 0.079 46.61 +0.090
20 25 46.88 £ 0.079 41.16 £0.077
50 63.15 £ 0.055 54,17 £0.091
Valdicoxib® 25 80.95 +£0.088 77.00 £ 0.084
50 92,98 + 0.075 91.00 + 0.087

* The doses tested were 25, 50 mg/kg and carry out three determinations for each dose

Regarding the protection against Carrageenan® edema at two-dose levels 25 and 50 mg/kg are 90.65/93.90,
mnduced edema, eight compounds namely 2a, 2b, 3, 4, 11, 91.56/96.50, 88.75/94.80, 91.25/94.15, 92.88/9315,
6, 9 and 15 were found more potent than Valdecoxib®. 87.46/95.45, 88.85/95.90 and 91.88/93.10, respectively
Their protection percentage against carrageenan induced  (Valdecoxib® 80.95/92.98). On  the other hand,
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the inhibition of plasma PGE2 for the compounds 2a, Zb,
3 and 6 were found more potent than Valdecoxib® at two
tested doses levels 25 and 50 mg/kg. The inhibition
percentages for the latter compounds were found as:
97.80/91.15, 88.40/92.70, 80.16/91.62 and 80.76/92.98,
respectively.

REFERENCES

1. Baid, S.A., 2009 Synthesis and pharmacological
actvity of some synthesized polyazacyclo-
pentalanaphthalenes and pyrazolo [3, 4-b] pyridines
using 2-amino-6-methyl-4-phenylnicotino-nitrile as
synthon. Monatsh. Chem., 140(5): 1434-4475.

2. Amr, AE, AM. Mohamed and A A. Tbrahim, 2003.
Synthesis of some new chiwal trieyclic and
macrocyclic pyridine derivatives as antimicrobial
agents. Z. Naturforsch, 58b: 861-868.

3. Abo-Ghalia, MH., A E. Amrand M.M. Abdulla, 2003,
Synthesis of some new (N*-dipicolinoyl)-bis-I.-leucyl-
DL-norvalyl hnear tetra and cyclic octe bridged
peptides as new anti-inflammatory Agents. 7.
Naturforsch, 58b: 903-910.

4. Amr, AE., 2000. Synthesis of some heterocyclic
compounds as potential antimicrobial agents using
2, 6-diacetylpyridine as synthon Ind. J. Heterocycl.
Chem., 10: 49-58.

5. Attia, A, OI. Abdel-Salam, A.E. Amr, I. Stbor and
M. Budesinsky, 2000. Synthesis and antimicrobial
activity of some new chiral bridged macrocyclic
pyridines. Egypt. J. Chem., 43(2): 187-201.

6. Attia, A, OI Abdel-Salam and AE. Amr, 1997.
Utilization of 2, 6-disubstituted 1sonico-time acid
hydrazides in the synthesis of some antibacterial
agents. BEgypt. J. Chem., 40: 317-325.

7. Abo-Ghalia, MH. and A.E. Amr, 2004. Synthesis and
investigation of a new cyclo-(N*-dipicolinoyl)
pentapeptide of a breast and CNS cytotoxic
activity and an ionophoric specifity. Amino Acids,
26: 283-289.

8. Amr, AE., OI Abdel-Salam, A. Attia and I. Stibor,
1999. Synthesis of new potential bis-intercallators
based on chiral pyridine-2,6-dicarbox-amides. Collect.
Czech. Chem. Commun., 64: 288-298.

9. Brana, MF., IM. Castellano, M. Moran, M.J. Perez
de Vega, XD. Qian, C.A. Romerdahl and G.
Keihauer, 1995. Bis-naphthalimides. 2. Synthesis and
biclogical activity of 5, 6-acenaphthalimidoalkyl-1, 8-
naphthalimidoalkyl amines. Eur. J. Med. Chem.,
30: 235-240.

598

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rosowslky, A., M. Chaykovsky, K.K.N. Chen, M. Lin
and E.J. Medest, 1973. 2, 4-Diaminothieno-[2, 3-d]
pyrimidines as antifolates and antimalarials. 1.
Synthesis of 2, 4-diamine-5, 6, 4, B8-tetra-
hydrothianaphtheno [2, 3-d] pyrimidines and related
compounds. I. Med. Chem., 16: 185-188.
Chambhare, R.V., B.G. Khadse, A.S. Bobde and
RH. Bahekar, 2003. Synthesis and prelininary
evaluation of some N-[5-(2-furanyl)-2-methyl-4-oxo-
4H-thieno[ 2,3-dpyrimidin-3-yl]-carbox-amide and 3-
substituted-5-(2-furanyl)-2-methyl-3H-thieno[ 2,3-
dlpyrimidin-4-ones as antimicrobial agents. Bur. T.
Med. Chem., 38: 89-100.

Gulcan, O. D.E. Dilek, D.A. Mutlu and U. Tayfun,
2002. New analgesic and _anti-inflammatory agents
4(1H)-pyridmene derivatives. Europ. J. Med. Chem.,
37: 829-834.

Bhashyam, SI, T.ID. Robert, S.A. David,
M.S. Amko, K. Mary and A R. William, 1997. 1, 4-
Disubstituted Anthracene Antitumor Agents. J. Med.
Chem., 40(23): 3734-3738.

Amr, AE. and M.M. Abdulla, 2002. Synthesis and
pharmacological screening of some new pyrimidines
and cyclohexenone fused steroidal derivatives. Ind.
I. Heterocycl. Chem., 12: 129-134.

Hammam, A.G., AA. Naglaa, M.H. Wanda and
M. Marian, 2000. Z. Naturforsch, 55b: 417-427.

Al, MI and A.G. Hammam, 1981. J. Chem. Eng.
Data, 26: 352-356.

Wawzonek, 8., 1976. J. Org. Chem., 41: 3149-3155.
Nehad, AA., AE Amr and AI Alhusien, 2007.
Synthesis, reactions and pharmacological screening
of heterocyclic derivatives using nicotinic acid as a
natural synthon. Monatsh. Chem., 138: 559-567.
Amr, AE., M.S. Nermien and M. M. Abdalah, 2007.
Synthesis, reactions and anti-inflammatory activity of
heterocyclic derivatives system fused to a thiophene
moiety using citrazinic acid as synthon. Monatsh.
Chem., 138: 699-707.

Amr, AE, MM. Ashraf, FM. Salwa, A A. Naglaa
and A.G. Hammam, 2006. Anticancer activities of
some newly synthesized pyridine, pyrane and
pyrimidine derivatives. Bioorg. Med. Chem. 14:
5481-5488.

Amr, AE., HH. Sayed and M.M. Abdalah, 2005.
Synthesis and reactions of some new substituted
pyridine and pyrimidine derivatives as analgesic,

anticonvulsant and antiparkinsonian agents. Arch.
Pharma. Chem. Life Seci., 338: 433-440.



22.

23.

24

World Appl. Sci. J., 9 (6): 589-599, 2010

Shawleat, A A., 2005, Bull. Korean. Chem. Soc.,
26(5): 719-725.

Winter, CA., EA. Risly and CW. Nuss, 1962
Carrageemn-induced edema in hind paws of the rat
as an assay for anti-iflammatory drugs. Proc. Soc.
Exp. Bio. Med., 111: 544-547.

Hermmann, F., A. Lmdemann, J. Gauss and R.
1990.  Cytokine-stimulation  of
synthesis endogenous and

Mertelsmanmy,
prostaglandin from
exogenous arachidonic acids in polymorphonuclear
leukocytes mvolving activation and new synthesis

of cyelooxygenase. Europ. I. Immunol., 20: 2513-2517.

25.

26.

599

Austen, KF. and W.E. Brocklehurst, 1961.
Aanphylaxis in chopped guinea piglung: I. Effect
of peptidase substrates and inhibitors. J. Exp. Med,,
113: 521-525.

Webb, EF. and D.E. Griswold, 1984. J. Pharmacol.
Meth., 12: 149-156.



