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ABSTRACT

Tandem cyclization of 2-halobenzoic acids with amidines provides a new facile protocol
for the synthesis of 2-substituted quinazolinones using Cerium(III) chloride as effective
catalyst. This protocol is very simple and provides moderate yields.
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INTRODUCTION

Heterocycles has drawn a special focuses on organic chemistry due to its availability in natural
products and their biological properties. Efforts have been taken to design the synthesize and
utilize the unreported heterocyclic moiety for therapeutic applications. Their interest is to
provide an account of synthetize, chemical and biological properties of nitrogen compounds.
Generally, quinazolinone nucleus were an important scaffold that was found in a wide range of
biologically active compounds including natural product and synthetic drugs.” ~ Camptothecin
and Mappicine have been approved as a drug by FDA. Both the drugs having nitroen motif. It
has an attracted growing interest due to their certain synthetic methodology. Further they have
been provided with an importance, signiﬁcaglce in a biological field such as anti—parasitic,
antimicrobial, anticancer and antibiotic action.”™

Quinazolinones are prevalent in a wide range of both natural and non-natural products. For
example, febrifugine, fumiquinaoline A, luotonin A and (-)-asperlicin have all been found
to display noteworthy biological activities including anti-malarial and anti-cancer
properties.” ~ With a high occurrence of quinazolinone derivatives displaying broad and
diverse biological profiles, efficient routes for the synthlezsis of these heteroaromatic
structures has attracted significant attention over many years.

These compounds exhibit remarkable antitubercular, antifungal, antimalarial, antidiabetic,
anti-inflammatory, and antitumor activities. =~ In addition, some quinazolinone

derivatives are already being used and some are being tested in clinical trials for the
treatment of cancer, which are expected to be promising candidates for facile and practical

approaches for the synthesis of cancer therapy in the future.
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Generally, quinazolinone derivatives are synthesized using ortho-amino or ortho-nitro benzoic

acid derivatives as starting materials. =~ The first synthesis of a quinazolinone scaffold from
anthranilic acid and cyanogens was carried out by Griess,7and later, von Niementowski

optimized the reaction involving the fusion (130-150"C) of anthranilic acid analogs with

. 16 . . . . .
amides.  Vanelle et al. reported the microwave-assisted synthesis of new quinazoline
derivatives from 2-aminobenzamide and chloroacetyl chloride. However, the feasibility of this

method was limited due to the difficult preparation of the starting materials. "~ Recently, Cul-
catalyzed coupling of 2-bromobenzoic and 2-iodobenzoic derivatives with amidines to form

quinazoline derivatives has been reported.18 Despite the efficiency of the above mentioned
protocols in terms of conversion, the development of less expensive and environmentally more
benign catalysts is a major goal for organic synthesis. However, these conventional and
microwave methodologies are associated with various drawbacks, like the reaction conditions,
availability of reagents and chemical hazards. Among the developed procedures, most of the
synthetic routes suffering from low yields, multistep reactions and relatively harsh reaction
conditions. Therefore new methodologies for quinazolinones synthesis are still under request.
As a result, we herein report a practical method for the selective synthesis of quinazolin-4(3H)-
ones by Cerium(III) chloride as a catalyst.

MATERIALS AND METHODS

Laboratory chemicals were provided by Rankem India Ltd. and Ficher Scientific Ltd.
Melting points were determined by the open tube capillary method and are not correct. The
purity of the compounds was determined by thin layer chromatography (TLC) plates (silica
gel G) in the solvent system toluene: ethyl acetate (8:2). The spots were observed by
exposure to iodine Vapours or by UV light or P-Anisaldehyde Stain Solution. The IR
spectra were received by Perkine Elmer 1720 FT-IR spectrometer (KBr pellets). The 'H
NMR and “C NMR spectra were obtained by Bruker Advance II 400 spectrometer using

TMS because the internal standard in CDCI3. Elemental analysis of the synthesized
compounds were obtained by Carlo Erba 1108 analyzer. General Information. Commercial
chemicals were treated as follows: THF, ether, hexanes distilled from Na/ benzophenone.

The synthesis of the compounds and synthetic route was depicted in scheme I is given
below. The title compounds 3(a-j) were synthesised using reagent and reaction conditions,
the 3(a-j) were obtained in moderate yields (Table-1). The structure were established by

spectral (IR, 1H-NMR 13 C-NMR and mass).

; ﬁ\/”\OH ) jff.HCl KOH, DMSO |
L A mN % CeClz 7HR0 AA

X 60-70"C, 5 hr

1 iy ' 3()
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Table 1: Synthesis of quinazolinone derivatives 3(a-j)
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EXPERIMENTAL SECTION

All reactions were carried out under argon in oven-dried glassware with magnetic stirring.
Unless otherwise noted, all materials were obtained from commercial suppliers and were
used without further purification. All solvents were reagent grade. THF was distilled from
sodium benzophenone ketyl and degassed thoroughly with dry argon directly before use.
Unless otherwise noted, organic extracts were dried with anhydrous NaySOy, filtered
through a fitted glass funnel, and concentrated with a rotary evaporator (20-30 Torr). Flash
chromatography was performed with silica gel (200-300 mesh) by using the mobile phase
indicated. The NMR spectra were mle3asured with a 400 MHz Bruker Avance spectrometer
at 400.1 and 100.6 MHz for H for ~C, respectively, in CDCI3 solution with tetra methyl
silane as internal standard. Chemical shifts are given in ppm () and are referenced to the
rclesidual proton Tesonances of the solvents. Proton and carbon magnetic resonance spectra
( HNMR and ~“C NMR) were recorded usmg tetramethylsilane (TMS) in the solvent of
CDCIl3-d or DMSO-d6 as the internal standard ( H NMR: TMS at 0.00 ppm, CDCI3 at 7.26

ppm, DMSO at 2.50 ppm; C NMR: CDClj at 77.16 ppm, DMSO at 40.00 ppm).

General procedure for synthesis of quinazolinone derivatives 3(a-j):

To a mixture of Substituted 2-halobenzoic acid (1, 1.0 mmol), amidines hydrochloride (2,
1.1 mmol) and KOH (2.0 equiv) in DMSO (4 mL), catalyst Cerium(Ill) chloride
heptahydrate (2.0 equiv) were added. The reaction mixture was stirred at room temperature
for 10 min, then heated at 60-70°C for 5 h. After completion of the reaction, the mixture
was cooled to room temperature and water (4 mL) and ethyl acetate (6 mL) were added.
The two phases were separated, and the aqueous layer was extracted with ethyl acetate (3 x
4 mL). The combined organic layers were washed with brine (4 mL), dried with anhydrous

NaySQOy, filtered and concentrated under reduced pressure. The product was purified by
silica gel column chromatography by using petroleum ether/ethyl acetate.

Spectral data for selected compounds:
2-methylquinazolin-4(3H)-one (3a):
Whlte solid, mp: 176-177°C.

HNMR (CDCl3, 400 MHz): 6 12.19 (s, 1H), 8.28 (dd, J1 =8.0 Hz, J2 = 1.2 Hz, 1H), 7.75
(dt, J1 = 8.4 Hz, J2 = 1.6 Hz, 1H), 7.68 (d, J = 7.6 Hz, 1H), 747(dt JI =84Hz, J2 =12
Hz, 1H), 2.61 (s, 3H).
13C NMR (CDCl3, 100 MHz): § 22.1, 120.2, 126.2, 126.4, 127.0, 134.9, 149.4, 153.3, 164.4.
2-phenylquinazolin-4(3 H)-one (3b):

Whlte solid, mp: 122-123°C.

H NMR (CDCl3, 400 MHz): 6 10.66 (s, 1H ), 8.34 (d, J/=7.6 Hz, 1H), 8.15 -8.17 (m, 2H ),
7.78-7.87 (m, 2H ), 7.59-7.60 (m, 3H ), 7.53 (dt, JI = 8.0 Hz, J2—16Hz 1H).

C NMR (CDCI3, 100 MHz): 6 126.5, 126.9, 127.1, 128.1, 129.2, 131.8, 132.8, 134.9,

149.4,151.4, 163.1.
6-Nitro-2- Methquulnazolln-4(gH) one (3f):

Light yellow solid, mp: 270-279 C.

1H NMR (CDCl3, 400 MHz): 6 12. 65 (s, br, 1H), 8.70 (s, 1H), 8.44 - 8.41 (dd, 1H,J=8, 4
Hz), 7.67 (d, 1H, J= 8 Hz), 2.36 (s, 3H) ppm.

C NMR (CDCl3, 100 MHz): 6 161.3, 158.8, 153.6, 144.7, 128.7, 128.6, 122.3, 121, 22 ppm.
5-fluoro-2-methylquinazolin-4(3H)-one (3g):
Whlte solid, mp: 252-253°C.

H NMR (CDCl3, 400 MHz): 6 2.56 (s, 3H), 7.10 (t, J = 9.2 Hz, 1H), 7.47 (d, J =8.4 Hz,

1H), 7.67-7.72 (m, 1H), 11.22 (s, 1H).
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Be NMR (CDCl3, 100 MHz): 6 22.0, 110.2, 113.0, 123.0, 135.2, 151.3, 154.2, 160.1, 162.6.
6-Nitr0-2-phenquuinazol&n-4(3H)-0ne @3j):
?(ellow solid, mp: 297-299 C.
H NMR (CDCl3, 400 MHz): 6 13.00 (s, br, 1H), 8.18 (d, 1H, J = 7.60 Hz), 8.81 (s, 1H),
213354 (d, 2H, J=8.52 Hz), 8.20 (d, 1H), 7.59 (m, 3H).
C NMR (CDCl3, 100 MHz): 6 162.1, 156.2, 153.5, 145.2, 132.8, 132.5, 129.7, 129.3,
129.1, 128.8, 122.6, 121.5.

RESULTS AND DISCUSSION

As expected, this reaction provides desired products in moderate yields. A series of 2-
substituted Quinazolinone derivatives 3(a-j) from 2-halobenzoic acids and amidines using
Cerium(IIl) chloride at 60-70 C. Electron-donating or electron withdrawing groups

attaching to aromatic ring were investigated. The substitution groups on the aromatic ring
had no obvious effect on the yield (Table 1).

CONCLUSION

In summary, a new efficient facile protocol for the synthesis of 2-substituted Quinazolinone
derivatives from 2-halobenzoic acids and amidines has been developed under simpler condition
using Cerium(IIl) chloride. The intermolecular tandem cyclization is mediated by easily
available KOH base in DMSO at 60-70°C. The advantage of this method are extremely mild
reaction conditions, short reaction time, moderate yield. Thus, the developed methodology
could be an alternative for the academic as well as industrial applications.
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