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ABSTRACT

A new synthetic route to 3-substituted-4(3H)-quinazolinone has been de-
veloped using Potassiumcarbonate-silica as a solid support under micro-
wave irradiation which is an environmental friendly procedure. The use of
basic catalyst under solvent free condition for the ring closure of this het-
© 2012 Trade Sciencelnc. - INDIA

erocyclic system is notable.

INTRODUCTION

Recent attention has been focused much onthe de-
rivativesof quinazolinones, especidly inview of their
potentia pharmaogica and biological activities, such
as anti-parasitic, antitumort, antibacteriall*®!,
antifungd™d, antiinflammeatory*d, antivird™, potential
anticonvu-lsantg™, anticoccidial activity™ and as Ty-
rosineKinaseInhibitorg¥il. Quinazolinonemoigtiesare
adsofoundinseverd naturaly occurringbioactiveaka
loids such as rutaecarping?, anacing®, fiscalin¥,
sclerotigenin®, circumdatin®, benzomal vin™, etc.

Thefirst synthesisof 4-quinazolinoneswasreported
by Niementowski in 1895 whichinvolved acyclocon-
densation of anthranilic acidsand amidesat tempera-
turesexceeding 150°C™®. Grimme modified theformer
synthesis by heating N-acetylanthranilic acids with
anilinesintolueneor xyleneinthepresenceof condensing
agentssuch asphosphorustrichloride, phosphorus oxy-
chlorideor thionyl chloride®. However, asearchfor a
morereiableand suitabledrugisawaysfascinatingand
challenging. Therefore, anumber of synthetic methods
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for the preparation of substituted 4-quinazolinoneshave
been described via alternate pathways such as reac-
tion of thioureaswith isatoi c anhydride™, cycl odehy-
dration of 2-benzamidobenzoic acid™Y, treating 2-
aminobenzonitrileswith urea, hydrogen peroxideand
pyrolyzing O-acetylaminobenzamides*?. Numerous
cata ysts also have been employed for the preparation
of these compounds such as using d uminasupported-
CeCl./7H,0-Nal™¥, silicasulfuric acid under solvent-
freeconditiong™, ionicliquid™, AICI /ZnCl -SIO,*,
lanthanum(l11) nitratehexahydrate or p-toluenesulfonic
acid™, Bi(TFA),-[nbp] FeCl 8, ZnCl.[*, sodium per-
borate®, heteropolyacids®!, ZrCl » and InCl /3.
Thereplacement of current chemical processngtech-
niqueswith moreenvironmentdly benign dternativesis
anincreasingly attractive subject. Theincreasing envi-
ronmenta consciousnessthroughout theworld has put
apressing need to devel op an alternate synthetic ap-
proachfor biologicaly and syntheticaly important com-
pounds. Thisrequiresanew approach which will re-
ducethematerid and energy intensity of chemica pro-
cessesand productswhichminimizeor diminatethedis-
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persgonof harmful chemicasintheenvironmentinaway
that enhancestheindustrialy benign approach and meets
the chalengesof green chemistry. The development of
microwave ass sted reactions have profound impact on
organic synthesswhichrequiretheuseof highdidectric
solvents such as dimethyl sulfoxide and
dimethylformamide on solid support wheretheorganic
compound isadsorbed on the surface of theinorganic
oxidessuchasaumina, slicaand clay, however, micro-
wave assi sted sol ution phasereaction isconfined only
tolow pressureand theuse of specia vessel and sealed
container. Therefore, the use of solid support solvent-
free microwave assisted reaction has a better scope
which providesan opportunity to work with open ves-
s thusavoiding therisk of high pressureformation.

EXPERIMENTAL

Microwavereactionswere carried out inaCEM
Discover Benchmatemicrowavedigester. Mdting points
of new compoundsweretaken in open capillary tubes
and are uncorrected. Infrared spectrawere recorded
onaBOMEM DA-8 FTIR instrument and thefrequen-
ciesare expressed in cm™. *H and *C NMR spectra
wererecorded on a Bruker Avance I1-400 spectrom-
eter using CDCI, asthe solvent. Chemical shiftsare
reported in ppm downfield from internal
tetramethylsilane and are given on thed scale. Mass
spectral datawere obtained with aJEOL D-300 (El)
mass spectrometer. Elementd anadyseswerecarried out

on aHeraeus CHN-O-Rapid analyzer. All compounds
give satisfactory elementa analyseswithin+0.4% of
thetheoretica values. All reactionsweremonitored by
TLC using precoated duminum sheets(silicagel 60F,,
0.2 mmthickness) and developed in aniodine chamber
or under UV GL-15 minera light 254 lamp. Column
chromatographic separationswere carried out using
ACME slicage (60-120 mesh).

Preparation of SO, supported K.,CO,

Toagtirring solution of 4.14 g (0.03mol) of K,CO,
in20ml of water, 10g of SO, (column chromatographic
grade, 60 A, 200-400 mesh) was added. The mixture
wasstirred for 20 min and then gently heated on ahot
plate, withintermittent swirling, until afree-flowingwhite
solid was obtained. The catalyst wasfurther dried by
placing the beaker in an oven maintained a 120°C for
at least 24 hours prior to use where the catalyst was
asoactivated.

General procedure for microwave assisted syn-
thesisof 4(3H)-quinazolinone

A mixtureof theanthranilate ester (1 mmol), tri-
ethyl orthoformate (1 mmol) and amine (1 mmol) was
mixed with 100mg of K,CO,.SIO, andwasirradiated
inamicrowave digester at 5-10 bar, 80—120 W, for
specifiedtimeasgiveninthe TABLE 1 without theuse
of solvent. After thereaction was completed (moni-
tored by TLC) theresultant mixturewasfiltered, and
the recovered catalyst was washed with CH_CI,, (50
ml). The combined organic extractswere concentrated

TABLE 1: Silicasupported potassium car bonate synthesis of 3-substituted-4(3H)-quinazolinoneunder microwave

irradiation.
Entry R Product Yield (%) Reaction time (sec) Mp(°C)
(0]
% /@ 137-1391"°
da N 85 300
P
N)
4b @ /© 83 330 139-140122
CHs )
85 330 144-14519

i end
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Z
N
O
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Z
N
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25
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A

on arotary evaporator, and theresulting residuewas  friendly synthesesof quinazolinonesusing solid supports
column-chromatographed with hexane/ethyl acetateas  are not well documented. M ost of the procedure for

€luent to afford the pure compounds. thesynthesisof quinazolinone employsthederivatives
of anthranilic acid and alkoyl/acyl hdidewherethesec-
RESULTSAND DISCUSSION ond condensed ring is closed through the synthesis of

benzoxazinonewhich onfurther reaction with amine
Accordingtoour literaturesurvey, theenvironmental  gives quinazolinone. In order to avoid theuse of toxic
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reagent we havereplaced theanthranilicacid with akyl
anthranilate and acyl chloridewith orthoester. Wehave
devel oped aconvenient routefor the synthesis of 3-
substituted-quinazolin-4(3H)-one (Scheme 1) starting
frommethyl anthranilate (1), orthoester (3) and substi-
tuted amines (2) (both aromatic and aiphatic amine).
Theonepot synthesisof thetitled compoundisachieved
by cyclocondensation, which may involvetheinterme-
diateimidic ester (5) (Scheme?2). Theimidicesteris
very proneto react with an amine, thusleading to the
amidineintermediate 7 whichisgeneraed instubythe
condensation of amino group from methyl anthranilate
with ortho ester in presence of silicasupported potas-
sium carbonate, followed by the cyclisationwith ali-
phatic or aromatic amineto givethe productsin good

toexcdlentyiedds(TABLE 1). Insomecasesthecrude
product was contami nated with some starting materids
and somesidereaction, which could easily beremoved
by recrystallisation or by column chromatography. In
conjunction with our ongoing synthesisof heterocyclic
systemd?¥ from readily available non-toxic starting
materias, weherein report the synthesisof thederiva
tivesof quinazolinonesusing potassum carbonate-slica
assolid support. Potassium carbonate-solid supported
reactions have been reported in many organic transfor-
mations and heterocyclic synthesed®!. Therefore, in
order to broaden the scope of quinazolinone chemistry
we have applied the same principlefor the synthesis of
3-substituted-quinazolin-4(3H)-onewhich gives satis-
factory results.

O~__CHs o)
K2C03.Si02 R
NH, 4+ R—NH, + H—C(OEt); —— > N7
MWI /)
N
@) @) 3) )
Scheme 1
0
o 0
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-EtOH
-
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i :
H

(7) (6)

Scheme?2: Proposed mechanismfor theformation of thetitle compound.

SPECTROSCOPICANDANALYTICAL DATA

3-phenyl-4(3H)-quinazolinone (4a)
IR(KBr) v__/cm™: 1689(C=0), 1633, 1454; 'H-
NMR (TMS) 8/ppm: 8.35(s, 1H), 8.07 (s, 1H), 7.73-

@Wu'c CHEMISTRY —

7.61 (m, 3H), 7.49-7.33 (m, 4H) and 7.21 (t, 1H);
BC-NMR (TMS) 8/ppm: 161.0, 148.3, 147.1, 137.2,
133.7,131.3,129.4, 128.7, 127.3, 126.8, 126.5 and
122.1; MS(ESI): m/z: 222 (M*, 100%), 223.2 (M*+1,
15%).And. Caled. for C H N, O are: 75.66; H, 4.54;

14" 12

N, 12.60; Found: 75.47; H, 4.63; N, 12.47.
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3-(2-methylphenyl)-4(3H)-quinazolinone (4b)
IR(KBr) v__/cm™: 1690(C=0), 1597, 1462; 'H-
NMR (TMS) 8 /ppm : 8.37 (s, 1H), 8.12 (d, 1H),
7.71-7.63 (m, 3H), 7.11-7.37 (m, 4H) and 2.45 (s,
3H); BC-NMR (TMS) &/ppm: 160.3, 147.7, 146.6,
135.2, 134.4, 133.6, 130.7, 129.4, 128.2, 127.1,
126.2,126.7,125.2,122.7 and 18.7; MS (ESI): m/z:
236.2 (M*, 100%), 237.2 (M*+1,17%).Anal. Calcd.
for C_.H_N,O are: C, 76.25; H, 5.12; N, 11.86;
Found: C, 76.35; H, 5.32; N, 11.75.
3-(4-methylphenyl)-4(3H)-quinazolinone (4c)
IR(KBr) v__/emt: 2923, 1690(C=0), 1600,
1471; *H-NMR (TMS) &/ppm: 8.29 (s, 1H), 8.17 (d,
1H), 7.69-7.76 (m, 3H), 7.19-7.50 (m,4H) and 2.34
(s,3H); BC-NMR (TMYS) 6/ppm: 159.6, 147.1, 146.2,
136.3, 133.4, 134.7, 133.0, 129.5, 128.1, 126.1,
125.7, 121.3 and 20.1; MS (ESI): m/z: 236.2 (M*,
100%), 237.2 (M*+1,15%). Anal. Calcd. for
C,H,,N,O (Mr=236.2) are: C, 76.25; H, 5.12; N,

15 12

11.86; Found: C, 76.32; H, 5.18; N, 11.70.
3-(2-chlor ophenyl)-4(3H)-quinazolinone (4d)

IR(KBr)v__ Jem™: 1693(C=0), 1607, 1467, 'H-
NMR (TMS) &/ppm: 8.33 (s, 1H), 8.02 (d, 1H), 7.59-
7.75(m, 5H), 7.33(t, 1H) and 7.15(t, 1H); *C-NMR
(TMS) &/ppm: 160.7, 148.5, 147.3, 135.8, 134.3,
132.4, 131.8, 131.0, 130.6, 129.5, 127.1, 126.3,
125.1 and 121.9; MS (ESI): m/z: 256 (M*, 100%),
257 (M*+1, 15%).Anal. Cdcd. for C H,CIN, O are:
C, 65.51; H, 3.53; N, 10.91; Found: C, 65.32; H,
3.43; N, 10.80.
3-(4-chlorophenyl)-4(3H)-quinazolinone (4€)

IR(KBr) v__/cm™: 1693(C=0), 1607, 1447; 'H-
NMR (TMS) 6 /ppm: 8.39 (s, 1H), 8.08 (d, 1H), 7.64-
7.72(m, 3H), 7.42(d, 2H) and 7.38 (d, 2H); *C-NMR
(TMS) &/ppm: 160.9, 147.8, 147.1, 135.7, 133.8,
133.0, 130.8, 129.2, 127.5, 126.9, 126.2 and 120.7,
MS(ESI): m/z: 256 (M*, 100%), 257 (M*+1, 25%).
Anal. Cdcdfor C H,CIN,O are: C, 65.51; H, 3.53;
N, 10.91; Found: C, 65.42; H, 3.62; N, 10.84.

3-(2-nitrophenyl)-4(3H)-quinazolinone (4f)
IR(KBr)v__/cm™: 1676(C=0), 1601, 1487; *H-

NMR (TMS) 8/ppm: 8.45 (s, 1H), 8.20 (d, 1H), 8.09

(d, 1H), 8.01 (d, 1H) and 7.63-7.79 (m, 5H); C-

= Fyl| Peper

NMR (TMS) é/ppm : 160.7, 148.2, 147.3, 142.6,
136.6, 134.3, 133.3, 127.8, 127.1, 126.6, 125.9,
125.3, 122.4 and 120.7; MS (ESI): m/z: 267 (M*,
100%), 268.01 (M*+1, 18%). Anal. Calcd. for
C_ HNN,O, are: C, 62.92; H, 3.39; N, 15.72; Found:
C,62.83; H, 3.42; N, 15.81.

3-(3-nitrophenyl)-4(3H)-quinazolinone (4g)

IR(KBr) v__ Jem™: 1688(C=0), 1605, 1493; ‘H-
NMR (TMS) é6/ppm: 8.77 (s, 1H), 8.12 (d, 1H), 8.00
(d, 1H), 7.65-7.82 (m, 5H) and 7.43 (s, 1H); BC-
NMR (TMS) &/ppm: 160.4, 148.7, 147.8, 147.1,
134.6, 133.5, 132.9, 129.6, 127.2, 126.8, 126.3,
121.4, 120.8 and 120.0; MS (ESI): m/z : 267 (M*,
100%), 268 (M*+1, 23%). Anal. Calcd. for
C_ HN,O, are: C, 62.92; H, 3.39; N, 15.72; Found:
C, 62.87; H, 3.28; N, 15.79.
3-(4-methylphenyl)-4(3H)-quinazolinone (4h)

IR(KBr)v__ Jem™: 1698(C=0), 1584, 1465; ‘H-
NMR (TMS) 6/ppm: 8.10 (d, 1H), 7.64-7.72 (m, 3H),
7.50.(s, 1H), 7.02-7.21 (m, 3H), 6.78 (s, 1H) and 2.41
(s,3H); BC-NMR (TMYS) &/ppm: 159.9, 148.5, 147.2,
138.6, 134.3, 133.1, 129.5, 128.6, 127.3, 126.8,
126.2,125.1, 124.7,120.3 and 22.7; MS(ESI): m/z:
236 (M*, 100%), 237 (M*+1, 19%). Anal for
CH,N,O (Mr = 236) are: C, 76.25; H, 5.12; N,

15" '12

11.86; Found: C, 76.32; H, 5.27; N, 11.96.
3-(4-bromophenyl)-4(3H)-quinazolinone (4i)
IR(KBr) v__/cm™: 1698(C=0), 1603, 1444; 'H-
NMR (TMS) 6 /ppm: 8.73 (d, 2H), 8.05(d, 1H), 7.58-
7.70 (m, 5H) and 7.45(s, 1H); B*C-NMR (TMS) &/
ppm: 160.3, 148.3, 147.5, 136.8, 133.6, 130.7, 128.7,
127.3,126.7,125.9, 122.6 and 120.3; MS (ESI): m/
z: 300 (M*, 100%), 301 (M*+1, 32%). Anal. Calcd.
for C HBrN,O are: C, 55.84; H, 3.01; N, 9.30;
Found: C, 55.92; H, 3.20; N, 9.17.
3-propyl-4(3H)-quinazolinone(4j)
IR(KBr)v__/cm™: 1674(C=0), 1612, 1453; 'H-
NMR (TMS) 8/ppm: 8.34 (s, 1H), 7.98 (d, 1H), 7.64-
7.73 (m, 3H), 4.23 (t, 2H), 1.63-1.69 (m, 2H) and
1.03(t, 3H); BC-NMR (TMS) é/ppm: 161.3, 148.5,
147.7,133.6,128.7, 127.1, 126.7, 121.1, 50.3, 21.6
and 15.3; MS(ESI): m/z: 188(M*, 100%), 189 (M*+1,
12%).Andl. Calcd. for C HBrN.Oare: C,70.19; H,
6.43; N, 14.88; Found: C, 70.32; H, 6.32; N, 14.75.
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3-benzyl-4(3H)-quinazolinone (4k)

IR(KBr) v Jem*: 1693(C=0), 1608, 1462, 'H-
NMR (TMS) 6/ppm : 8.26 (s, 1H), 8.08 (d, 1H), 7.69-
7.77 (m, 3H), 7.24-7.38 (m, 5H), and 5.47(s, 2H); *C-
NMR (TMYS) &/ppm: 161.7,148.7,147.9, 136.6, 133.5,
128.9, 127.7, 127.1, 126.7, 126.0, 125.6, 120.3 and
52.5; MS (ESI): m/z: 236 (M*, 100%), 237 (M*+1,
19%).And. Calcd. for C H,BrN,O are: C, 76.25; H,
5.12; N, 11.86; Found: C, 76.35; H, 5.22; N, 11.75.

3-phenethyl-4(3H)-quinazolinone (4!)

IR(KBr) v__/cm™: 1686(C=0), 1611, 1455; 'H-
NMR (TMS) 6 /ppm: 8.30(s, 1H), 8.12(d, 1H), 7.61-
7.74 (m, 3H), 7.30-7.43 (m, 5H), 3.41 (t, 2H) and
2.49 (t, 2H); B¥C-NMR (TMS) &/ppm: 161.5,
148.3,147.6, 139.4, 133.7, 128.6, 127.8, 127.3,
126.9, 126.3,125.8,121.1,51.6 and 41.3; MS(ES):
m/z: 250 (M*, 100%), 251 (M*+1, 17%).Anal. Calcd.
for C ,H,BrN,O are: C, 76.78; H, 5.64; N, 11.19;
Found: C, 76.69; H, 5.56; N, 11.27.
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