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NEW POTENTIAL ANTI-INFLAMMATORY QUINAZOLINE-2,4(1H,3H)-DIONE DERIVATIVES
Samy M. Sakr
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ABSTRACT

A series of nucleophilic and condensation reactions were carried out to synthesize 1,3,4-triazolylmethoxyphenyl and 1,3.4-
oxadiazolylmethoxyphenyl derivatives of quinazoline-2,4(1H,3H)-dione as potential antiinflammatory agents. Some of the new

compounds showed promising results.

INTRODUCTION

3-Substituted quinazoline-2,4(1H,3H)-diones
have been shown to possess diverse biological
activities, as analgesic, antiinflammatory , hypnotic,
anticonvulsant®,  antimicrobial® and antihyper-
tensive™ as well as allergy inhibitors®. On the other
hand, 1.3 4-triazoles and 1,3,4-oxadiazoles have been
proved to be of pronounced interest®”, since many of
these  derivatives were reported to  act as

antiinflammatory and analgesic  antirheumatic
agents™”,

Derivatization of quinazoline-2,4(1H,3H)-dione
analogs with 13 4-tnazole or 1,3,4-oxadiazole
moictics was the main aim of this investigation in

order (o investigate their possible analgesic and
antiinflammatory activity.

The synthetic approaches are outlined in
Schemes 1 and 2. Refluxing of N-methylisatoic
anhydride (X) with p-aminophenol in acetic acid
afforded 2-methylamino-N-p-hyvdroxyphenylbenz-
amide (1I) which was condensed with cthyl
chloroformate followed by ring closure in ethanolic
potassium hydroxide to give compound (ITI) which is
the key intermediale in this synthetic strategy.
Formation of 3-p-hydroxyphenyl-1-methylquinazol-
inc-2,4(1H,3H)-dionc  (IM) might be achieved

according to the following suggested mecchanistic
pathway:
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The reaction of l-mcthyl:uninu-N-p-h_\'dmxy-
nzamide (1D with ethylchloroformate would
provead  via nuclcophilic attack  of thg secondary
amino mitrogen mither (han- the phenolic hydroxyl
group which should need a strong basic catalysis. The
intermadiate (2) could undergo cyclization at alkaline
pH, which would potentiate the nucleophilicity of the
amide nitrogen (o allord compound (HD. The latter
was refluxed with ethyl bromoacetate in dry acetone
in the presence of potassium carbonate to afTord
compound (IV) which in turn was refluxed in
cthanolic hydrazine hyvdrate to produce the hydrazide
derivative (V) which was the prime precursor for
compounds (VI IN. X1,

Condensation of compound (V) with phenyl
wothiocyanate  produced phenyl  thiosemicarbazide
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(V1) which cyclized in 2 N sodium hydroxide f,
o produce 1,3 d-triazolethiole dcn‘v:'ni\.c 0'2,"-
followed by  S-alkylation wusing alky h.,“d(\'.l
alcoholic potassium hydroxide (o afforg ll;c r?r)m
compounds (VHIa.b). While refluxing of comp;nﬁ,c[;
(V) in cthanol containing carbon disulphide g4
potassium hydroxide for 12 h, afforded n n
oxadiazolethiole (IX) which was confirmed by ﬁ,c
formation of its alkyl derivatives (Xa,b). Otherwise
reaction of compound (V) with aromatic aldehydes
produced arylidene hydazino derivatives (Xla-c),
The structures of the new compounds were
confirmed by clemental analyses and the main
absorption bands in IR-spectra as well as the signals in
the 'H-NMR.
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EXPERIMENTAL

All melting points were  determined  with
GALLENKAMP-UK apparatus and arc uncorrected.
Microanalysis was carricd out in the microanalytical
center. Cairo University. IR spectra were determined
as KBr discs on BRUKER vector 22 Germany. 'H-
NMR spectra were carricd out using VARIAN
GEMINI 200-200 MHz using DMSO-d6 as a solvent
and TMS as an internal standard.

2-Mcthylamino—N—p—hydroxyphcnylhcnzamidc an:

A mixture of N-methylisatoic anhydride I (1.77
g, 0.01 mol) and p-minophenol (1.09 g. 0.01 mol)
was refluxcd in glacial acetic acid (50 ml) for 2 h. The
cold reaction mixture was pourcd with stirring into
cold water (150 mil) and the scparated solid was
filtered and crystallized from aqucous cthanol (Table
1). IR (cm™) 3400 (OH), 3306 (NH), and 1632 (C=0).

3-(p—l{ydroxyphcnyl)-l-mcthyl-quinazolinc-
2,4(1H,3H)-dione (111):

A mixtare of 1 (2.42 g, 0.01 mol) and cthyl
chloroformate (10 ml) was heated in an oil bath at 85-
110°C for 2 h. and then dissolved in absolute cthanol.
The reaction mixture was concentrated, 50 ml of
ethanol and 2 g of KOH were added, and the mixture
was refluxed with stiring for 3 h. and again
concentrated. The cold reaction mixture was poured
into cold water (100 ml) and filtered, the clear filtrate
was acidified with dil HCl and the separated solid was
filtered, dried and crystallized from aqucous dioxane
(Table I). IR (cm™) 3312 (OH), 1701 and 1646 (4

C=0, 2 C=0). 'H-NMR (DMSO-d6, & ppm) of
compound (IH) 3.5 (s, 3H, CH,;), 6.81-8.09 (m, 8 H,
aromatic protons) and 9.64 (s, 1H, -OH, exchangable
by adding D20).

3-(|)-Elh0x_vcarbony]mclhoxyphcn_vl)-l-mcthyl-
quinazoline-2,4-(1H,3M)-dione (1V)

A mixture of 11T (2.68 g, 0.01 mol) and cthyl
bromoacetate (1.67 g, 0.01 mol) was heated for 12 h.
in dry acctone (50 ml) in the presence of anhydrous
K,CO; (2.76 g, 0.02 mol). The reaction mixture was
concentrated, pourcd into cold water (150 ml) and (he
separated solid was filtered, dried and crystallized
from cthanol (Table 1). IR (cm™): 1740, 1710 and
1650 (ester C=0), 4 C=0 and 2 C=0).

3—(|)-Hydrazinocarhonylmethoxyphcnyl)-l-methyl-
quinazoline-2,4(1H,3H)-dione vy

A mixture of IV (3.54 g, 0.01 mol) and
hydrazine hydrate (2 g. 0.04 mol) was rcfluxed in
absolute cthanol (100 ml) for 5 h. The reaction
mixture was concentraicd, cooled and the separated
crystaltine solid was filtered, dried and recrystallized
from dioxane (Table I). IR (cm") showed a stretching
band at the range of 3533-3307 for (NH-NH), 1715,

1706, 1672 (three carbonyls).
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A solution of VE(LS g 0003 moly i 2 N NaOtH
(80 ml) was heated 1o reflux for 2 he The reaction
misture was Altered wiile hot, the  filtrate was
acidified with HCL and the separated solid - was
filtered, dricd and envstallized from aqueons dioxane
(‘Table 1)

3 p-(5-Alkylthio-T-phenyl-TH, 13 d-trinzol-2-y1)-
methovyphen-ylj-T-methyl-quinazoline-
2401131 -dione (VEIEaD):

A solution of VII (1 g, 0.0022 mol) m absolute
cthanol (25 mly contaiming KOH (0,12 1, 0.0022 mol)
was added dropwise to the appropriate alkyl iodide
(0 0022 mol) in cthanol (25 mb. The reaction nixture
was refluxed for 1 h then cooled and treated with cold
water (50 ml). The obtained sohid was liltered, dried
and crystallized form cthanol (Table 1) "H-NMR
(DMSO-d6, & ppm) of compound (VITEa) 28 (s, 3 11,
S-CHY), 3,36 (5, 3 HN-CHy), S.08 (s, 2 1, O-CHy)
and 6 63-7.67 (m, 13 H, aromatic protons).

3-l|)-(5-h‘lcrraplu-l.J,-l-u\;ulia'ml-2-)l)nwlluny-
phenyl}-T-methylquinazoline-2,4(1 1, 31)-dione
(IX):

A misture of V(1.7 . 0005 mol) and €5, (20
ml) in 95% cthanol (75 ml) containing, KO (039 g,
0007 mol) was refluxed for 12 b The reaction
mixture was concentrated to 25 ml and diluted with
100 m! cold water, filtered. The fillerate was acidificd
with dil, HCT and the precipitated solid was filtered,
dnied and crystallized from ethanol (Table 1) IR
(em’) 2610 (weak  S-H stretching), 1709, 1649 (1wo
carbonyl proups)

3-|p-(5-Alkylthio-1,3 4-oxadiazol-2- Hmethoxy-
phenylj-1-methyl quinazoline-2,4(1 H.3H)-dione
(Xa,h):

A solution of 1X (1 . 0.0026 mol) in absolute
ethanaol (25 ml) containing KOH (0,15 p, 0.0026 mol)
was added dropwise to the appropriate alkyl jodide
(0.0026 mol) in cthanol (25 ml), The reaction mixiure

wits sefloxed for I then cooled and treated wigly
water (50 mby. The obritined solid wis (ilieged slnu‘:
and crystattized from cthimol— (Fable 1) l'l‘N-'\ll‘t
(DMSO-d6, & ppm) ol componnd (Xa) 274 (u, 1) w.
CH, V88 (5 L NCHGY, ST (5, 200, 001,
7.14-5.09 (o, BHL aronmihic protons) '

{-Methyl-3-[p-(substitutedbenzylidenchydvazing.
carhonylmethoxyphenyguinazoline- 24101501
dione (Xhi-e):

A mixtre of V(1 g 0008 moel) and (he
appropriate aldehyde (0,003 mol) i dioxime (30 ml)
was relluxed with stiecing Tor 1 e one cooling the
separated product was filtered, dricd and crystallized
from DM (Table 1) IR (e 'y fon compound (XK
1710, 1685, 1601 (thiee catbonyl), 1517, (REN
(asymmetrical and symmetrical strefching of the NO,

proup).

Anti-inflammatory testing:

‘The componnds VIE X and Xa were fested Ton
antiidlammatory aclivity using, (Tafenanmic acid as
siandard, Mature male albito rats weiphing 180-200
g were nsed and classificd into five cqual proups each
of six: Group 1, rals were lefl as control pronp,
Gronp 2, rats were injected compound (VI Lpata
dose of 4.5 mp/kp bavl. Gronp 3, s were injected
compound (1X) Lp at a dose ol A5 mpdkp bt
Group 4, rals were injecied componnd (Xa) Lpat 2
dose of 4.5 myp/kp bt Group 5, rals were injected
flufenamic acid 1p at dose of 4.5 mp/kp bawt. The
Buman doses wese converted (o ml doses according 10
the sutface area according, to Paget and Bames™.
One hour later ocdema in the wat eight hind paw was
induced by injection of 0.1 mi ol 10% carapenin
according, to the method of Winter ¢t o', (he
thickness of the paw was measured using skin caliber
at 1, 2, 3,4 heoafter canapenin injection (o determine
the antitndTunmatory effect of the tested componnds.

.

RESULTS

The intradermal injection of cinrapgeenin 10% al
a dose of 0.1 ml in the rat paw of the hind Timb
significantly increased its thickness after 1, 2, 3, 4 h,
post injection,

Likewise, the Lp injection of the test compounds
by the dose of 4.5 mp/kg bawt, significantly decrensed
the llvickncw of rit paw after two h, till the end of (he
experiment (Table 2), "The rank order of potency as
antiinfTammatory — was as follow: compound Vil
standiard > compound Xa = compound X,
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Table (1): Characterization data of compounds (11-X1e¢)

o, R MF & MW hf! g Y(i;ld Elemental analysis
° Y Caled. found
C 6942 692
CH1:N-0s

1§ - “(2‘4‘2)- - 216-17 85 H 5.78 56

N [1.57 1.6

C 67.16 67.0

1l - C‘-‘(}i‘(jgzo-‘ 289-90 75 H 4.47 45

N 10.44 10.5

NG C 64.40 64.2

. 19H18N2Us

v (354) 174-5 80 H 5.08 5.1

N 7.90 7.8

C 60.00 60.2

Vv . G 71':1‘{,(1;1.104 186-7 78 H 4.70 4.5

(340) N 16.47 16.5

C 60.63 604

vi - S 1445 80 H 442 45

N 14.73 14.6

C 63.01 62.9

VIl - CasHioN:0,5 244-4 60 H 4.15 43

(457) N 15.31 15.4

C 63.69 635

Villa | CI CasHz NsO5S 204-5 75 H 445 44

471) N 14.86 14.9

C 61.32 64.2

vib | CHs CagHzNsO:5 214-15 75 H 174 48

) (485) N 14.43 14.5

C 56.54 56.4

IX = C13H1.1N4O.1S 239-40 65 H 3.66 3.5

(382) N 14.65 14.7

C 57.57 57.6

Xa CH; Ci5H1eN4O4S 179-80 70 H 404 41

(396) N 14.14 142

C 58.53 584

Xb | CHs CaothiaN:OS 195-6 70 H 439 44

(410) N 13.65 13.7

C 67.28 67.1

XIa H CaatlzoN (O 248-9 95 H 4.67 47

- (428) N 1308 | 130

C 62.27 62.3

XTh 4Cl C24Hi5CIN 104 274-5 95 H .10 42
(462.5) N 12.10 122 |

C 66.24 06.3

Xlc | 4-N(CH,), Ca6H2sN 504 230-1 95 H 5.30 5.4

(471) ’ N 14.86 14.8

C 60.88 60.8

XId 4-NO, CaaHisN 506 5300 95 H 4.01 4.1
L (473) N 1479 | 149

, ¢ 65.50 65.0

XIe 4-QCH,4 Czsl‘i:éN.105 2223 95 H 480 4.9
1 (458) N 1222 | 121 |

5
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activity of the tested componnds.

iinfla atory
Tabe 2: The antiinfl lmm_—_r—)"_— — "
| Thickness of paw skin in mm after
Group Initial volume L—IT—“_ > hours 3 hours 1 hours —]
101 - e
| 035 0.59 0.95 1.23 )
Control +0.063 +0012 +0.075 +0.075 +0.088
- 0.37 039" 045" 0.55" 0.58"
vii £0.033 +0.028 +0.025 +0.057 +0.041
B 036 0.5 071" 082" 0.95™
X +0.03 +0.013 +0.06 +0.077 +0.048
0.4 0.49" 0.58" 069" 075"
Xa +0015 +0012 +0.03 +0.03 +0.06
(flufenamic 0.38 04" 0.46" 0.60" 0.68 )
acid) +0.027 +0.03 +0.038 +0.07 +0.035
Mean+ SE; 'P<001 " P<0.001
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