D. Gok / Hacettepe J. Biol. & Chem., 2020, 48 (3), 283-290

Haceltepe Journal of Biology and Chemistry
Research Article

journal homepage: www.hjbc.hacettepe.edu.tr

One-pot Three-component Synthesis of Novel Quinazoline-4-carboxylic Acid and
Derivatives

Ayni Ortamda Ug Bilesenli Yeni Kinazolin-4-karboksilik Asit ve Tiirevlerinin Sentezi

Dervis Gok

Depart. of Chemistry and Chemical Processing Technologies, Kutahya Technical Sciences Vocational School, Dumlupinar University, Kutahya, Turkey.

ABSTRACT

Phenyl-quinazoline-4-carboxylic acid (2) was synthesized from the one-pot three-component reaction of (2-amino-

phenyl)-oxo-acetic acid sodium salt obtained from the hydrolysis of isatin with ammonium acetate and benzaldehyde.
Some novel quinazoline-ester derivatives (3a-d) were then obtained by the reaction between 2 and various alcohols. Finally,
quinazoline-amide derivatives (5a-e) were synthesized from the reaction of various amines and 2-phenyl-quinazoline-4-
carbonyl chloride (4), obtained by the reaction of compound 2 with SOCI,. The structures of synthesized compounds were
clarified by *H NMR, *C NMR, IR, mass spectrometry analysis methods.
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0z

monyum asetat ve benzaldehit ile isatinin hidrolizinden elde edilen (2-amino-fenil)-okso-asetik asit sodyum tuzunun

ayni ortamda Ug¢ bilesenli reaksiyonundan 2-fenil-kinazolin-4-karboksilik asit (2) sentezlendi. Daha sonra 2 ve cesitli
alkoller arasindaki reaksiyonlarindan bazi yeni kinazolin-ester tirevleri (3a-d) elde edildi. Son olarak 2 bilesigi ile SOCI,'nin
reaksiyonundan elde edilen 2-fenil-kinazolin-4-karbonil klorlr ve gesitli aminlerin reaksiyonundan kinazolin-amit ttrevleri
(5a-e) sentezlendi. Sentezlenen bilesiklerin yapilari *H NMR, *C NMR, IR, kitle spektrometri analiz metotlari tarafindan
dogrulandi.
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INTRODUCTION

uinazoline and its derivatives are among the most
Qimportant N-heterocyclic structures. The compo-
unds containing the quinazoline ring both form the core
structure of many natural products and exhibit useful
biological activities such as anticancer [1], antimicrobial
[2], anti-oxidant [3], antimalarial [4], anti-inflammatory
[5], antiplasmodial [6], antiviral [7], anti-HIV [8], anti-
convulsant [9], and anti-diabetic [10]. Bicyclic quinazoli-
ne ring constitutes the core structure of some drug mo-
lecules such as icotinib [11], lapatinib [12], and prazosin
[13]. In addition, some compounds based on quinazo-
line are used as anticancer drugs such as erlotinib [14]
and gefitinib [15].

Studies have shown that some quinazoline derivatives
are a novel chiral fluorescent tubulin binding agent
with highly potent antiproliferative properties against
human cancer cells [16]. Furthermore, quinazoline de-
rivatives are known to exhibit aurora a kinase inhibitor
effect [17] and cytotoxic activity against human cancer
cell [18]. Some of them also exhibit the inhibitory effect
of epidermal growth factor receptor tyrosine kinase
[19] and act as anti-cancer DNA binding alkaloids [20].
In the study of Seo et al., 3,4-dihydroquinazoline deri-
vatives have been found to perform excellent T-type
calcium channel blocking activity [21].

The above studies clearly demonstrate the importance
of quinazoline derivatives. Their increasing importance
has led to the development of different methods for
their synthesis. Some reactions for their synthesis are
aerobic oxidative coupling reactions of N-arylamidines
with benzyl alcohol or aromatic aldehydes in air [22],
cyclization and aromatization reactions of amidine
hydrochlorides with methyl 2-halobenzoate, 2-halop-
henylketone, or 2-halobenzaldehyde derivatives [23],
and cyclization reactions benzamidines and 2-bromo-
benzylbromides [24].

Different procedures have been developed for the
synthesis of quinazolines such as photochemical met-
hods [25], copper-catalyzed syntheses [26], reactions of
urea maltose and ammonium chloride mixture [27], the
use of microwave irradiation [28], and tandem reacti-
ons from benzylic amines and 2-aminobenzophenones
[29].

The isatin compound was used as the starting compo-
und in many reactions. It was also the starting com-
pound of our reactions. It was hydrolyzed in alkaline
medium to form (2-amino-phenyl)-oxo-acetic acid so-
dium salt. Quinazoline-4-carboxylic acid derivative was
synthesized from one-pot three-component reaction
of (2-amino-phenyl)-oxo-acetic acid sodium salt with
ammonium acetate and benzaldehyde compounds. The
literature review showed that the carboxyl group bo-
und to the quinazoline ring was absent and that it was
synthesized for the first time in our study. This paper
reports the synthesis and characterization of some new
quinazoline-4-carboxylic acid derivatives.

Firstly, quinazoline-4-carboxylic acid sodium salt was
synthesized via reactions between readily available
benzaldehyde (2-amino-phenyl)-oxo-acetic acid sodium
salt and ammonium acetate in ethanol under mild con-
ditions without catalyst. Two mechanisms are proposed
for this reaction where the quinazoline ring is formed
[30]. The proposed mechanisms are shown in scheme 1.

In the first reaction mechanism (path a), the conden-
sation reaction of the aldehyde and 2-aminobenzop-
henone gives aldimine compound. The condensation
reaction of ammonium acetate with this intermediate
then gives diimine compound. The diimine compound
is converted to the quinazoline compound by the cycli-
zation reaction followed by aromatization reactions. In
the other mechanism (path b), the condensation reac-
tion of the aldehyde and ammonium acetate gives al-
dimine compound. Subsequent cyclization and aroma-
tization reactions of 2-aminobenzophenone with this
intermediate aldimine are converted to the quinazoline
compound. The quinazoline compound formed in these
two reaction mechanisms is obtained by air oxidation of
the 1,2-dihydroquinazoline compound.

As seen from the reaction mechanism, one of the two
nitrogen atoms found in the quinazoline ring comes
from the amine group of the hydrolysis isatin compo-
und and the other is the reactant ammonium acetate.
Since we used the sodium salt of the hydrolysis isatin
compound in the quinazoline reaction, we obtained
the quinazoline compound as the carboxylic acid salt
(1). Then, when we acidified this carboxylic acid salt
with HCI(aq), we converted to 2-phenyl-quinazoline-4-
carboxylic acid (2). The presence of the carboxyl group
bound to the quinazoline ring then allowed the synthe-
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Scheme 1. Proposed mechanisms for the synthesis of 1,2-dihydroquinazolines and quinazolines with DMAP-catalyzed [30].

sis of carboxylic acid derivatives. The carboxyl group in
the quinazoline ring was easily converted to the ester
(3a-e) acid chloride (4) and amide (5a-e) derivatives.
The synthesis of compounds is shown in scheme 2.

MATERIALS and METHODS

Chemicals and Instruments

The chemicals used in the synthesis of all new compo-
unds were purchased from Merck and Aldrich Chemical
Company. All chemicals and solvents were of spectros-
copic reagent grade. The reactions were monitored by
thin-layer chromatography (TLC) using aluminum she-
654 (Merck) Purity of the
synthesized compounds was confirmed by TLC in the
same way. Spots were detected by their absorption un-
der UV light (A = 254 nm). Melting points were measu-

ets coated with silica gel 60

red on a Stuart SMP30 apparatus. The IR data (Agilent
Technologies Inc., Santa Clara, CA) were recorded on a
Bruker Vertex 70 Sample compartment spectrometer
using potassium bromide pellets. *H NMR and *C NMR
spectra were recorded on a Bruker AVANS 300 MHz
spectrometer operating at 300 MHz and 75 MHz for *H
and C nuclei, respectively, in deuterochloroform and
dimethyl sulphoxide-d_ with tetramethylsilane as inter-
nal standard. Shifts were given in ppm, coupling cons-
tant (J) values were presented in hertz (Hz), and the
abbreviations were as follows: s (singlet), d (doublet), t
(triplet), and m (multiplet). The mass analyses were per-
formed on an Agilent Technologies 6530 Accurate-Mass
Q-TOF LC/MS at the advanced technology research cen-
ter of Dumlupinar University (ILTEM).
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Scheme 2. Synthesis of novel quinazoline-4-carboxylic acid derivatives.

Synthesis

1. 2-Phenyl-quinazoline-4-carboxylic acid sodium salt
(1). A mixture of ammonium acetate (0.154 g, 2 mmol)
and benzaldehyde (0.106 g, 1 mmol) were added to a
solution of (2-amino-phenyl)-oxo-acetic acid sodium
salt (0.187 g, 1 mmol) in ethanol (10 mL) at room tem-
perature. The mixture was stirred and heated to reflux
for 24 h. The formed precipitate was filtered while it
was still hot. The product was crystallized from water
and dried in vacuo at 70°C. Yield: 0.08 g (29%); mp abo-
ve 350°C; IR (v, cm™): 3061 (Ar CH), 1650 (C=0), 1587-
1459 (C=C and C=N); '"H NMR (300 MHz, DMSO-d,) &
(ppm): 8.55-8.52 (m, 2H, Ar-H), 8.13 (d, J=8.25 Hz, 1H,
Ar-H), 7.97-7.87 (m, 2H, Ar-H), 7.63-7.53 (m, 4H, other Ar-
H); *C NMR (75 MHz, DMSO-d,) & (ppm): 170.54 (CO-
ONa), 169.49, 159.82, 150.88, 138.42, 134.27, 130.93,
129.02, 128.54, 128.35, 128.23, 127.23, 119.62; HRMS
(QTOF-ESI): m/z caled for C,H,N,NaO,: 272.0562; fo-
und: 273.0637 [M+1]*.

2. 2-Phenyl-quinazoline-4-carboxylic acid (2). Compo-
und 1 (0.272 g, 1 mmol) was added to distilled water
(10 mL). The obtained solution was heated to 90°C and
slowly acidified with 2N HCI(aq) till reaching pH 1. The
resulting mixture was kept at 5°C overnight. Then, the
precipitate was filtered off and washed with water (3 x

15 mL). The product was crystallized from toluene and
dried in vacuo at 70°C. Yield: 0.21 g (84%); mp 153°C; IR
(v, cm™): 3500-2500 (COOH), 3056 (Ar CH), 1713 (C=0,
acid), 1614-1442 (C=C and C=N); *H NMR (300 MHz,
DMSO-d,) & (ppm): 14.42 (br, s, 1H, COOH), 8.60-8.57
(m, 2H, Ar-H), 8.42 (d, J=8.32 Hz, 1H, Ar-H), 8.19-8.09 (m,
2H, Ar-H), 7.82 (t, J=7.60, 1H, Ar-H), 7.62-7.59 (m, 3H, ot-
her Ar-H); *C NMR (75 MHz, DMSO-d,) & (ppm): 166.79
(C=0, acid), 159.88, 159.47, 151.85, 137.18, 135.67,
131.60, 129.26, 129.18, 129.09, 128.66, 126.42, 119.77;
HRMS (QTOF-ESI): m/z calcd for C H, N,O,: 250.0742;
found: 251.0816 [M+1]".

3. 2-Phenyl-quinazoline-4-carboxylic acid methyl es-
ter (3a). H,S0, (95-97%, 0.5 mL) was added to a solution
of 2 (0.25 g, 1 mmol) in methanol (20 mL) at room tem-
perature, and the mixture was stirred and heated to
reflux for 6 h. The resulting mixture was filtered while
it was still hot. The solvents were removed on a rotary
evaporator at 40°C. The residue was washed with water
(3 x 15 mL). The product was crystallized from metha-
nol-water mixture and dried in vacuo at 40°C. Yield: 0.19
g (72%); mp 109°C; IR (v, cm™): 3093 (Ar CH), 2951 (alip-
hatic CH), 1726 (C=0, ester), 1617-1457 (C=C and C=N);
'H NMR (300 MHz, CDCl,) 6 (ppm): 8.66-8.63 (m, 2H,
Ar-H), 8.52 (d, J= 8.51 Hz, 1H, Ar-H), 8.18 (d, J=8.58 Hz,



1H, Ar-H), 7.96 (t, J=8.36, 1H, Ar-H), 7.68 (t, J=8.22, 1H,
Ar-H), 7.57-7.53 (m, 3H, other Ar-H), 4.16 (s, 3H, OCH,);
BC NMR (75 MHz, CDCL,) & (ppm): 165.59 (C=0, ester),
160.18, 157.08, 152.38, 137.23, 134.50, 130.98, 129.15,
128.73, 128.70, 128.33, 125.90, 120.46, 53.27 (OCH,);
HRMS (QTOF-ESI): m/z calcd for C,H,N,O,: 264.0899;
found: 265.0976 [M+1]*.

4. 2-Phenyl-quinazoline-4-carboxylic acid ethyl ester
(3b). H,SO, (95-97%, 0.5 mL) was added to a solution of
2 (0.25 g, 1 mmol) in ethanol (25 mL) at room tempera-
ture, and the mixture was stirred and heated to reflux
for 5 h. The resulting mixture was filtered while it was
still hot. The solvents were removed on a rotary eva-
porator at 40°C. The residue was washed with water (3
x 15 mL). The obtained oily product was dried in vacuo
at 40°C. Yield: 0.17 g (61%); mp oily; IR (v, cm?): 3064
(Ar CH), 2981 (aliphatic CH), 1727 (C=0, ester), 1616-
1458 (C=C and C=N); 'H NMR (300 MHz, CDCL,) 6 (ppm):
8.67-8.63 (m, 2H, Ar-H), 8.46 (d, J= 8.47 Hz, 1H, Ar-H),
8.15 (d, J=8.52 Hz, 1H, Ar-H), 7.94 (t, J=7.70, 1H, Ar-H),
7.65 (t, J=7.77, 1H, Ar-H), 7.57-7.52 (m, 3H, other Ar-H),
4.63 (q,J=7.14 Hz, 2H, OCH,), 1.54 (t, J=7.10 Hz, 3H, CH,);
BC NMR (75 MHz, CDCl,) 6 (ppm): 164.34 (C=0, ester),
159.24, 156.76, 151.44, 136.46, 133.48, 130.04, 128.27,
127.84, 12775, 127.28, 124.91, 119.44, 61.68 (OCH,),
13.44 (CH,); HRMS (QTOF-ESI): m/z calcd for C_H_,N,O,:
278.1055; found: 278.1664 [M]".

5. 2-Phenyl-quinazoline-4-carboxylic acid isopropyl
ester (3c). H,SO, (95-97%, 0.5 mL) was added to a so-
lution of 2 (0.25 g, 1 mmol) in isopropanol (20 mL) at
room temperature, and the mixture was stirred and he-
ated to reflux for 5 h. The resulting mixture was filtered
while it was still hot. The solvents were removed on a
rotary evaporator at 40°C. The residue was washed with
water (3 x 15 mL). The obtained oily product was dried
in vacuo at 40°C. Yield: 0.17 g (58%); mp oily; IR (v, cm’
1): 3064 (Ar CH), 2981 (aliphatic CH), 1723 (C=0, ester),
1616-1457 (C=C and C=N); 'H NMR (300 MHz, CDC|3) 6
(ppm): 8.66-8.64 (m, 2H, Ar-H), 8.39 (d, J= 8.44 Hz, 1H,
Ar-H), 8.14 (d, J=8.49 Hz, 1H, Ar-H), 7.93 (t, J=8.33, 1H,
Ar-H), 7.65 (t, J=7.35, 1H, Ar-H), 7.57-7.51 (m, 3H, other
Ar-H), 6.28 (heptet, J=6.28 Hz, 1H, OCH), 1.53 (d, J=6.25
Hz, 6H, 2CH.); *C NMR (75 MHz, CDCL,) & (ppm): 164.89
(C=0, ester), 160.18, 158.32, 152.27, 137.39, 134.33,
130.91, 129.19, 128.75, 128.62, 128.09, 125.72, 120.23,
70.65 (OCH), 21.94 (CH,); HRMS (QTOF-ESI): m/z calcd
for C._H,_N.0O.: 292.1212; found: 292.2651 [M]*.

18" 16 22"
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6. 2-Phenyl-quinazoline-4-carboxylic acid butyl ester
(3d). H,S0O, (95-97%, 0.5 mL) was added to a solution of
2 (0.25 g, 1 mmol) in n-butanol (30 mL) at room tempe-
rature, and the mixture was stirred and heated to reflux
for 5 h. The resulting mixture was filtered while it was
still hot. The solvents were removed on a rotary eva-
porator at 40°C. The residue was washed with water (3
x 15 mL). The obtained oily product was dried in vacuo
at 40°C. Yield: 0.16 g (52%); mp oily; IR (v, cm?): 3064
(Ar CH), 2960 (aliphatic CH), 1726 (C=0, ester), 1616-
1458 (C=C and C=N); 'H NMR (300 MHz, CDCL,) & (ppm):
8.65-8.62 (m, 2H, Ar-H), 8.44 (d, J= 8.47 Hz, 1H, Ar-H),
8.15 (d, J=8.55 Hz, 1H, Ar-H), 7.94 (t, J=7.72, 1H, Ar-H),
7.65 (t, J=7.76, 1H, Ar-H), 7.57-7.51 (m, 3H, other Ar-H),
4.57 (t, )=6.72 Hz, 2H, OCH.,), 1.89 (pentet, J=7.88 Hz, 2H,
OCH,CH,), 1.56 (hextet, J=7.54 Hz, 2H, CH,CH,), 1.03 (t,
J=7.33 Hz, 3H, CH,); ®C NMR (75 MHz, CDCl,) & (ppm):
165.34 (C=0, ester), 160.13, 157.72, 152.34, 137.38,
134.33,130.92, 129.18, 128.73, 128.64, 128.14, 125.80,
120.36, 66.35 (OCH,), 30.67 (OCH,CH,), 19.25 (CH,CH,),
13.80 (CH,); HRMS (QTOF-ESI): m/z calcd for C,;H,,N.O,:
306.1368; found: 307.1469 [M+1]".

7. 2-Phenyl-quinazoline-4-carbonyl chloride (4). A
mixture of 2 (0.25 g, 1 mmol) and SOCI, (%95; 5 mL)
were heated in an oil bath (80°C) for 6 h. The solvents
were removed on a rotary evaporator at 50°C. The re-
sidue was washed with ether (3 x 15 mL). The product
was crystallized from toluene-hexane mixture and dri-
ed in vacuo at 70°C. Yield: 0.20 g (75%); mp 149°C; IR
(v, cm™): 3065 (Ar CH), 1711 (C=0, carbonyl), 1624-1457
(C=C and C=N); 'H NMR (300 MHz, CDCL,) & (ppm): 9.37
(d, 1=8.63 Hz, 1H, Ar-H), 8.64-8.60 (m, 2H, Ar-H), 8.39
(d, J=8.42 Hz, 1H, Ar-H), 8.07 (t, J=7.83, 1H, Ar-H), 7.80
(t, J=8.29, 1H, Ar-H), 7.61-7.59 (m, 3H, other Ar-H); *C
NMR (75 MHz, DMSO-d,) 6 (ppm): 166.70 (C=0, car-
bonyl), 160.04, 159.46, 151.79, 137.16, 135.75, 131.63,
129.29, 129.24, 129.07, 128.65, 126.40, 119.72; HRMS
(QTOF-ESI): m/z calcd for C H,CIN,O: 268.0403; found:
269.0955 [M+1]*.

8. 2-Phenyl-quinazoline-4-carboxylic acid phenyl es-
ter (3e). A mixture of phenol (0.094 g, 1 mmol) and tri-
ethylamine (0.10 g, 1 mmol) were added to a solution of
4 (0.268 g, 1 mmol) in toluene (30 mL) at room tempe-
rature. The mixture was stirred and heated to reflux for
5 h. The reaction mixture was filtered while it was still
hot. The solvents were removed on a rotary evaporator
at 40°C. The residue was washed with ether (3 x 15 mL).
The product was crystallized from toluene and dried in
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vacuo at 40°C. Yield: 0.14 g (43%); mp 121°C; IR (v, cm"
1): 3095 (Ar CH), 1749 (C=0, ester), 1615-1455 (C=C and
C=N); "H NMR (300 MHz, CDCL,) & (ppm): 8.73-8.69 (m,
2H, Ar-H), 8.64 (d, J= 8.51 Hz, 1H, Ar-H), 8.20 (d, J=8.53
Hz, 1H, Ar-H), 7.98 (t, J=7.75, 1H, Ar-H), 7.70 (t, J=7.64, 1H,
Ar-H), 7.60-7.33 (m, 8H, other Ar-H); 3C NMR (75 MHz,
CDCL) & (ppm): 163.67 (C=0O, ester), 160.23, 156.22,
152.69, 150.73, 137.25, 134.57, 131.09, 129.76, 129.38,
128.80, 128.75, 128.56, 126.57, 125.74, 121.62, 120.74;
HRMS (QTOF-ESI): m/z calcd for C,,H,,N.,O,: 326.1055;
found: 327.1138 [M+1]*.

9. 2-Phenyl-quinazoline-4-carboxylic acid amide (5a).
A mixture of 4 (0.268 g, 1 mmol) and THF (30 mL) were
cooled to 0°C. The obtained solution was slowly added
to ammonium hydroxide solution (0.15 mL, 2 mmol) at
0°C, stirred, and kept at this temperature for 2 h. The
reaction mixture was continued and stirred at room
temperature for an additional 2 h. The obtained soluti-
on was filtered. The solvents were removed on a rotary
evaporator at 40°C. The residue was washed with ether
(3 x 15 mL). The product was crystallized from toluene-
THF mixture and dried in vacuo at 70°C. Yield: 0.19 g
(76%); mp 198°C; IR (v, cm™): 3178 (NH), 3069 (Ar CH),
1710 (C=0, amide), 1615-1488 (C=C and C=N); *H NMR
(300 MHz, CDCL,) & (ppm): 9.40 (d, J=7.94 Hz, 1H, Ar-H),
8.61-8.58 (m, 2H, Ar-H), 8.15 (d, J=8.49 Hz, 1H, Ar-H),
7.95 (t, J=7.73, 1H, Ar-H), 7.69 (t, J=7.68, 1H, Ar-H), 7.59-
7.55 (m, 3H, other Ar-H), 5.83 (br, s, 2H, NH,); *C NMR
(75 MHz, CDCL,) 6 (ppm): 167.24 (C=0, amide), 154.90,
153.37, 137.16, 134.53, 130.96, 128.93, 128.74, 128.61,
128.40, 127.50, 121.09; HRMS (QTOF-ESI): m/z calcd for
C,.H,,N,O: 249.0902; found: 250.0962 [M+1]".

10. 2-Phenyl-quinazoline-4-carboxylic acid propyla-
mide (5b). n-Propylamine (0.118 g, 2 mmol) was added
to a solution of 4 (0.268 g, 1 mmol) in toluene (30 mL) at
room temperature. The mixture was stirred and heated
to reflux for 5 h. The reaction mixture was filtered while
it was still hot. The solvents were removed on a rotary
evaporator at 40°C. The residue was washed with ether
(3 x 15 mL). The product was crystallized from tolue-
ne and dried in vacuo at 70°C. Yield: 0.18 g (62%); mp
147°C; IR (v, cm): 3314 (NH), 3068 (Ar CH), 2934 (alip-
hatic CH), 1649 (C=0, amide), 1614-1486 (C=C and C=N);
'H NMR (300 MHz, CDCl,) & (ppm): 9.47 (d, J=8.62 Hz, 1H,
Ar-H), 8.60-8.57 (m, 2H, Ar-H), 8.34 (br, s, 1H, NH), 8.12
(d, J=8.53 Hz, 1H, Ar-H), 7.94 (t, J=7.71, 1H, Ar-H), 7.67 (t,
J=7.55, 1H, Ar-H), 7.60-7.53 (m, 3H, other Ar-H), 3.55 (q,
J=7.11, 2H, NHCH,), 1.77 (hextet, J=7.22 Hz, 2H, CH,CH,),

1.08 (t, J=7.35 Hz, 3H, CH,); **C NMR (75 MHz, CDCI,)
& (ppm): 164.87 (C=0, amide), 158.79, 155.75, 153.21,
137.25, 134.38, 130.85, 128.78, 128.69, 128.35, 127.77,
121.11, 41.33 (NHCH,), 22.91 (CH,CH,), 11.56 (CH,CH,);
HRMS (QTOF-ESI): m/z calcd for CH, N,O: 291.1372;
found: 292.1435 [M+1]".

11. 2-Phenyl-quinazoline-4-carboxylic acid isopropy-
lamide (5¢). isopropylamine (0.118 g, 2 mmol) was
added to a solution of 4 (0.268 g, 1 mmol) in toluene
(30 mL) at room temperature. The mixture was stir-
red and heated to reflux for 5 h. The reaction mixtu-
re was filtered while it was still hot. The solvents were
removed on a rotary evaporator at 40°C. The residue
was washed with ether (3 x 15 mL). The product was
crystallized from toluene-hexane mixture and dried in
vacuo at 70°C. Yield: 0.17 g (58%); mp 143°C; IR (v, cm™):
3300 (NH), 3067 (Ar CH), 2936 (aliphatic CH), 1642 (C=0,
amide), 1613-1486 (C=C and C=N); 'H NMR (300 MHz,
CDCL,) & (ppm): 9.47 (d, J=8.30 Hz, 1H, Ar-H), 8.60-8.55
(m, 2H, Ar-H), 8.13-8.08 (m, 2H, NH and Ar-H), 7.93 {(t,
J=7.67, 1H, Ar-H), 7.67 (t, J=7.86, 1H, Ar-H), 7.61-7.52 (m,
3H, other Ar-H), 4.37 (octet, J=5.10, 1H, NHCH), 1.39 (d,
J=6.57 Hz, 6H, 2CH,); *C NMR (75 MHz, CDCL,) 6 (ppm):
165.54 (C=0, amide), 160.37, 155.83, 153.17, 137.24,
134.35, 130.85, 128.77, 128.69, 128.36, 128.30, 127.75,
121.11, 41.72 (CH), 22.72 (CH,); HRMS (QTOF-ESI): m/z
caled for C ;H,_N.O: 291.1372; found: 292.1447 [M+1]".
12. 2-Phenyl-quinazoline-4-carboxylic acid pheny-
lamide (5d). Aniline (0.186 g, 2 mmol) was added to a
solution of 4 (0.268 g, 1 mmol) in THF (30 mL) at room
temperature. The mixture was stirred and heated to
reflux for 6 h. The reaction mixture was filtered whi-
le it was still hot. The solvents were removed on a ro-
tary evaporator at 40°C. The residue was washed with
ether (3 x 15 mL). The product was crystallized from
THF-hexane mixture and dried in vacuo at 40°C. Yield:
0.17 g (52%); mp 117°C; IR (v, cm™): 3315 (NH), 3063 (Ar
CH), 1663 (C=0, amide), 1614-1486 (C=C and C=N); 'H
NMR (300 MHz, CDCL,) 6 (ppm): 10.31 (br, s, 1H, NH),
9.57 (d, J=8.64 Hz, 1H, Ar-H), 9.42 (d, J=8.61 Hz, 1H, Ar-
H), 8.64-8.56 (m, 3H, Ar-H), 8.22-8.16 (m, 2H, Ar-H), 7.86
(d, J=7.53 Hz, 2H, Ar-H), 7.60-7.57 (m, 4H, Ar-H), 7.49 (t,
J=7.53 Hz, 1H, Ar-H); *C NMR (75 MHz, CDCL,) & (ppm):
164.17 (C=0, amide), 162.46, 158.57, 153.46, 152.43,
137.30, 134.63, 131.02, 129.22, 129.00, 128.93, 128.66,
128.35, 127.61, 124.98, 120.13, 116.23; HRMS (QTOF-
ESl): m/z calcd for C,,H,,N,0:325.1215; found: 325.1454
(M]*.



13. 2-Phenyl-quinazoline-4-carboxylic acid
(4-sulfamoyl-phenyl)-amide (5e). 4-aminobenzenesul-
fonamide (0.344 g, 2 mmol) was added to a solution of
4 (0.268 g, 1 mmol) in THF (30 mL) at room temperatu-
re. The mixture was stirred and heated to reflux for 6 h.
The reaction mixture was filtered while it was still hot.
The solvents were removed on a rotary evaporator at
40°C. The residue was washed with ether (3 x 15 mL).
The product was crystallized from THF-toluene mixtu-
re and dried in vacuo at 70°C. Yield: 0.18 g (44%); mp
285°C; IR (v, cm™): 3331 (NH), 3105 (Ar CH), 1681 (C=0,
amide), 1615-1485 (C=C and C=N), 1342 (SO, asym.),
1155 (SO, sym.); *H NMR (300 MHz, DMSO-d,) & (ppm):
11.35 (s, 1H, NH), 8.70-8.61 (m, 3H, Ar-H), 8.22-8.05 (m,
4H, Ar-H), 7.91-7.80 (m, 3H, Ar-H), 7.63-7.61 (m, 3H, other
Ar-H), 7.36 (s, 2H, SO,NH,); *C NMR (75 MHz, DMSO-d)
6 (ppm): 164.30 (C=0, amide), 160.28, 159.29, 152.12,
141.55, 140.13, 137.13, 135.85, 131.74, 129.30, 129.13,
128.95, 128.23, 127.23, 126.76, 120.65, 120.12; HRMS
(QTOF-ESI): m/z calcd for C H, N,0.S: 404.0943; found:
405.1014 [M+1]".

RESULTS and DISCUSSION

When we look at the literature, it is seen in our study
that we synthesize the carboxylic acid derivative which
is directly bound to the quinazoline ring for the first
time. Because the quinazoline derivatives show a wide
range of biological activities, we hope that the compo-
unds we synthesized in this study will contribute to me-
dical chemistry.

When we look at the reaction mechanism, an aroma-
tic amine compound (DMAP) is used as a catalyst in the
synthesis of quinazoline. Since we do not use a catalyst
in our reaction, it is believed that the catalytic function
is the hydrolysis isatin compound containing the aroma-
ticamine group. That is, the hydrolysis isatin compound
acts as both a catalyst and a component of the reaction.
At the same time, while the hydrolysis isatin compound
is insoluble in hot ethanol, it completely dissolves in
warm ethanol together with ammonium acetate and
benzaldehyde. The quinazoline derivative carboxyl acid
salt formed in the hot ethanol during the reaction forms
a precipitate. This allowed the reaction to be separated
from the other reaction components and by-products
by hot filtration. In the one-pot three-component reac-
tion in the quinazoline synthesis, the reaction time was
very long (24 h) and the yield (29%) was very low, but
we could easily distinguish it from the reaction medium.

D. Gok / Hacettepe J. Biol. & Chem., 2020, 48 (3), 283-290

Carboxylic acid ester derivatives were readily obtained
in the presence of sulfuric acid by the reaction of alkyl
alcohols and the quinazoline carboxylic acid compound.
However, the phenol ester can be obtained by reacting
the phenol with the carboxylic acid chloride which is
more active than the carboxylic acid compound. Simi-
larly, quinazoline amide derivatives were also obtained
from the simple reaction of the carboxylic acid chloride
compound with various amines.

As a result, we successfully synthesized ester and amide
derivatives of the quinazoline-4-carboxylic acid compo-
und we synthesized by one-pot three-component reac-
tion. Since the quinazoline compounds exhibit versatile
biological activity, we think that the compounds we
synthesize will contribute to medicinal chemistry.
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