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Eight new 2-methyl-4(3H)-quinazolinones (8a-8d, 9¢, 9d, 10c, 10d) with one or two chlorine atoms in the
benzene ring and a 5-methyl-1,3-thiazol-2-yl, 4-methyl-1,3-thiazol-2-yl, and 5-ethyl-1,3,4-thiadiazol-2-yl
substituent in position 3 of the heterocyclic ring were synthesized and characterized. The two step procedure
(Scheme 1) utilizes chlorosubstituted anthranilic acids (3a-3d) and acetic anhydride as the starting materials,
with the respective chlorosubstituted 2-methyl-4H-3,1-benzoxazin-4-ones (4a-4d) as the intermediates. The
quinazoline derivatives were characterized by their melting points, elemental analyses and the mass, ultravio-
let, infrared, and 1H and 13C nmr spectra. The new compounds are expected to be biologically active.

J. Heterocyclic Chem., 37, 725 (2000).

Introduction.

As a continuation of our systematic studies of quinazo-
lines devoted to the various aspects of their chemistry [3-
13], we have decided to synthesize a series of novel
3-substituted 2-methyl-4(3H)-quinazolinones, with one or
two chlorine substituents in the benzene ring and a substi-
tuted 1,3-thiazole (referred to as thiazole throughout the
text) or 1,3,4-thiadiazole in position 3. This contribution
represents a follow-up on our previous work on halosub-
stituted 4(3H)-quinazolinones [13].

Quinazoline (1) is an interesting and important aromatic
heterocyclic system. Several quinazoline alkaloids are
known [6] and 4(3H)-quinazolinone (2) is an alkaloid
[14,15]. Substituted 4(3H)-quinazolinones possess a wide
range of pharmacological activities. 2-Methyl-3-o-tolyl-
4(3H)-quinazolinone is a potent hypnotic agent and other
4(3H)-quinazolinones have been reported to exhibit anal-
gesic, anesthetic, antibacterial, anticancer, anticonvulsant,
antihypertensive, anti-inflammatory, antimalarial and
antiparasitic, antiviral, bronchodilator, diuretic, muscle
relaxant, sedative, and tranquilizing properties (for
selected examples, see refs. [16-24]). Several additional
studies of quinazolines can be mentioned [25-30].
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Substituted thiazoles and 1,3,4-thiadiazoles are also of
interest as biologically active compounds [31-34], with
examples of existing applications including their use as
fungicides and antibacterial, anticancer, and antiulcer
drugs [35-39].

In the present contribution, we describe eight new
chlorosubstituted (thiazol-2-yl)- and (1,3,4-thiadiazol-2-
y1)-4(3H)-quinazolinones, from the respective chloroan-
thranilic acids (3a-3¢) and 3,5-dichloroanthanilic acid
(3d) and acetic anhydride, via the intermediate chlorosub-
stituted 2-methyl-4H-3,1-benzoxazin-4-ones (4a-4d)
which reacted with 2-amino-5-methylthiazole (8),
2-amino-5-methylthiazole (6), and 2-amino-5-ethyl-1,3,4-
thiadiazole (7) to yield the desired substituted quinazo-
lines (8a-8d, 9c¢, 9d, 10c¢, 10d).

Results and Discussion.

Eight new 4(3H)-quinazolinones prepared in this work
were obtained from chlorosubstituted anthranilic acids
and acetic anhydride, through the previously described
intermediate substituted 4H-3,1-benzoxazinones [40-45]
which were reacted with aminosubstituted thiazole and
1,3,4-thiadiazole derivatives. Two alternate mechanisms
for the reaction were suggested [46,47].

The new compounds have well-defined melting points
(Table 1) and their structures were established on the basis of
their elemental analyses and mass spectral data (Table 2).
The infrared spectra of the quinazolines contain characteris-
tic aromatic C-H stretching frequencies at 3074-3240 cmr!
(m-s), alkyl C-H stretching frequencies at 2905-2999 cm-!
(m), carbonyl group C=0 stretching frequencies at 1649-
1703 cm-! (s), characteristic C=N stretching frequencies at
1520-1550 cmr'! (s), and aromatic substitution frequencies at
763-810 cm-! (s) (Table 3). As a rule, the electronic spectra
of the new compounds typically contain two strong absorp-
tion bands, at 215-235 nm and at 240-285 nm, respectively,
with a third, weaker absorption band at 324 nm in the case of
two dichloro derivatives, 8d and 10d (Table 3). The 'H and
13C nmr spectra are in agreement with the proposed struc-
tures (Table 4). Thus, the 'H nmr spectrum of 5-chloro-2-
methyl-3-(5-methylthiazol-2-yl)-4(3H)-quinazolinone (8a)
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Synthesized Substituted 2-Methyl-4(3H)-quinazolinones

6,8-diCl-3-(5-MT)

7-Cl1-3-(4-MT)

6,8-diCl-3-(4-MT)

7-Ci-3-(5-ETD)

6,8-diCl-3-(5-ETD)

Molecular formula

(mol wt)

C 3H,oCIN;0S
C,3H,oCIN;0S
C,3H,,CIN;0S
C,3HoCL,N;05
C,3H (CIN;0S
C,3HoCL,N;0S
C,3H;,CIN,0S
Cy3H0C12N40S

(291.8)
(291.8)
(291.8)
(326.2)
(291.8)
(326.2)
(306.8)
(341.2)

[a] Abbreviations: 5-MT S-methylthiazol-2-yl; 4-MT 4-methylthiazol-2-yl; 5-ETD 5-ethyl-1,3,4-thiadiazol-2-yl.

Compound
No.

8a
8b
8c
8d

9¢

Molecular formula
(mol. wt.)

C|3H lOclN:;OS‘HzO
(309.8)
C|3H|0C1N3OS'H20
(309.8)

C 1 3H 10C1N3OS'H20
(309.8)
C13HyC1LN;08
(326.2)

C13H |0CIN3OS’H20
(309.8)

Table 2

Analytical Data on Substituted 3-Methyl-4(3H)-quinazolinones

C

50.40
(50.28)
50.40
(50.52)
50.40
(50.15)
47.87
(48.15)
50.40
(50.34)

Analysis, calcd. (found), %

H

3.90
(3.84)
3.90
(3.76)
3.90
(3.59)
2.78
(2.55)
3.90
(3.54)

Cl

11.44

- [c]
11.44
(10.73)
11.44

- [e]
21.74
(21.62)
11.44

- [c]

N

13.56
(1332)
13.56
(13.48)
13.56
(13.29)
12.88
(12.85)
13.56
(12.98)

217-220
227-229
188-190
165-167
183-186
187-190
220-223
174-177

10.35

- [c]
10.35
(10.04)
10.35

- [c]
9.83
(9.61)
10.35

- [c]

Vol. 37

Yield, %

55
42
29
39
47
51
52
38

Mol. ion,
M+ [a]

291 [b]
291 [b]

291 [b]

291 [b]
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Table 2 (continued)
Compound Molecular formula Analysis, caled. (found), % Mol. ion,
No. (mol. wt.) C H Cl N S M+ [a]
9d C3HgCIhN;0S 47.87 2.78 21.74 12.88 9.83 -
(326.2) (47.87) (2.60) (21.60) (12.97) (10.18)
10¢ Cy3H,,CIN,0S*H,0 48.13 4.02 10.95 17.39 9.90 306 [d]
(324.8) (47.97) (3.90) (10.80) (17.34) (9.47)
10d C3H,4C1,N,0S le] 340
(341.2)

{a] Mass spectrum. Complete information on the mass spectra is available upon request. [b] For C,3H(CIN;OS (291.8). [c] Not determined. [d] For
Cy3H,CIN4OS (306.8). [e] Mass spectrum, important fragments, m/z: 342 (M* +2, relative intensity 8), 340 (M+, molecular ion, 11}, 285 (340 -
EtCN from 2-ethyl-1,3,4-thiadiazole 96), 258 (285 - MeC, 21), 227 (340 - EtCyN,S from 2-ethyl-1,3,4-thiadiazole, base peak, 100), 212 (227 - Me,

15),200 (212-C, 9).

exhibits two singlets corresponding to the two methyl
groups, at & 1.97 ppm (3H) and 2.38 ppm (3H), respectively,
a singlet at 7.16 ppm (1H), corresponding to H-5 in the thia-
zole ring, and a doublet at 7.34 ppm (1H), a triplet at 7.43
ppm (1H), and a second doublet at 7.60 ppm (1H) belonging
to the three protons in the benzene ring, H-6, H-7, and H-8.

Also, the mass spectra of the synthesized quinazolines are
consistent with their proposed structures (Table 2). For
example, the principal fragments in the mass spectrum of
6-chloro-2-methyl-3-(5-methylthiazol-2-y1)-4(3H)-quina-
zolinone (8b) are at m/z 293 (M+ + 2, rel. intensity 37); 291
(M*, molecular ion and base peak, 100); 276 (291 - Me, 3);

Table 3

Infrared and Ultraviolet Absorption Spectra of the Quinazolines

Compound No. Infrared spectrum, ¥ (cm-!) [a]
8a 3240, 2960, 1695, 1525, 785
8b 3110, 2999, 1690, 1540, 782
8c 3099, 2997, 1668, 1520, 769
8d 3072, 2922, 1703, 1530, 810
9¢ 3188, 2939, 1676, 1520, 823
9d 3140, 2905, 1699, 1550, 810
10¢ 3118, 2905, 1649, 1525, 763
10d 3074, 2980, 1703, 1550, 810

Ultraviolet spectrum, A, (nm)(log €) [b]

220 (3.79), 240 (4.09)
215 (4.16), 240 (4.09)
220 (4.06), 280 (4.11)
236 (4.47), 276 (4.22), 324 (4.61)
220 (3.78), 285 (3.93)
235 (4.48), 276 (4.22)
220 (3.81), 270 (3.81)
235 (4.04), 276 (4.01), 324 (3.49)

[a] In KBr disk. The sequence of the characteristic frequencies shown is: aromatic CH (m-s), aliphatic CH (m), C=0 (s), C=N (s), aromatic substitution

(s). [b] In methanol.

Table 4
H and !3C nmr Spectra of the Quinazolines

Compound TH nmr spectrum (8, ppm, DMSO-dg)

No. 13C nmr spectrum (8, ppm, DMSO-dg)

8a TH: 1.97 s, 3H (Me); 2.38 s, 3H (Me); 123.8; 7.16 s, 1H (thiazole); 7.34 d, 1H (Ar); 7.43 t, 1H (Ar); 7.43 1, 1H (Ar); 7.60 d, 1H (Ar)
13C: Me: 9.9; 23.7; other C: 122.2; 123.8; 126.5; 126.0; 129.0; 130.2; 134.0; 136.5; 156.0; 163.0; 169.0

8b TH: 2.10's, 3H (Me); 2.34 5, 3H (Me); 7.25 s, 1H (thiazole); 7.55 d, 1H (Ar); 7.96 s, 1H (Ar); 8.17 d, 1H (Ar)
13C: Me: 11.0; 24.5; other C: 122.4; 123.5; 125.0; 126.5; 129.5; 132.0; 141.0; 161.0 [a]; 168.0 {a]; 168.5

8¢ H: 2.13 5, 3H (Me); 2.34 5, 3H (Me); 7.20 d, 1H (Ar); 7.25 s, 1H (thiazole); 8.00 d, 1H (Ar); 8.35 s, 1H (Ar)
13C: Me: 11.5; 25.5; other C: 120.0; 121.0; 121.5; 122.0; 125.0; 128.0; 128.5; 131.0; 136.5; 140.0; 168.5

8d 1H: 2.26 d, 3H (Me); 2.54 s, 3H (Me); 7.63 s, 1H (thiazole); 8.02 s, IH (Ar); 8.19 s, 1H (Ar)
13C: Me: 12.0; 23.0; other C: 122.0; 124.0; 130.5; 132.0; 134.5; 138.0; 138.5; 142.0; 154.0; 155.0; 160.0

9¢ IH: 2.14 5, 3H (Me); 2.34 5, 3H (Me); 7.22 d, 1H (Ar); 7.26 5, 1H (thiazole); 8.01 d, 1H (Ar); 8.38 s, 1H (Ar)
13C: Me: 16.5; 25.0; other C: 107.0; 120.0; 121.0; 123.0; 126.5; 128.0; 128.5; 131.0; 140.0; 140.5; 168.5

9d 1H: 2.24 5, 3H (Me); 2.41 s, 3H (Me); 7.59 s, 1H (thiazole); 8.01 s, 1H (Ar); 8.18 s, IH (Ar)
13C: Me: 16.8; 23.0; other C: 118.5; 121.5; 122.0; 124.0; 131.0; 132.0; 134.0; 142.0; 150.0; 155.5; 160.0

10¢ 1H: 0.86 t, 3H (Me in Et); 1.64 s, 3H (Me); 2.53 q, 2H (CH, in Et); 6.82 d, IH (Ar); 7.45 s, 1H (Ar); 7.73 s, 1H (Ar)
13C: Me: 14.0; 22.5; CHy: 23.5; other C: 124.0; 125.5; 128.5; 129.5; 130.0; 137.0; 158.0; 163.0; 166.0; 169.0

10d TH: 1.38 t, 3H (Me in Et): 2.28 s, 3H (Me); 3.21 q, 2H (CH, in Et); 8.04 s, IH (Ar); 8.23 s, 1H (Ar)

13C: Me: 13.0; 23.0; CHjy: 23.5; other C: 124.5; 130.5; 132.0; 134.0; 134.5; 142.0; 154.5; 158.0; 160.0; 176.5

[a] Indistinct.
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263 (291 — CO, 15); 177 (263 — SC(Me)CHN from
5-methylthiazole, 25); 151 (177 — CN, 17); 140 (291 - 151,
14); 110 (151 — NCMe, 36) 75 (110 - Cl, 42).

The new compounds are expected to be biologically
active and will be tested for their potential anticancer and
antiviral activity at the National Cancer Institute,
Bethesda, MD.

EXPERIMENTAL

All melting points were determined on a Mel-Temp II capil-
lary melting point apparatus and are uncorrected. The 'H and
13C nmr spectra were recorded on a General Electric QE300
(300 MHz) spectrometer in deuterated dimethyl sulfoxide. The
infrared spectra were measured on a Mattson Model 4020
(Galaxy) FT infrared spectrometer in potassium bromide disks
(intensity of the absorption: s-strong, m-medium, w-weak). The
ultraviolet absorption specrtra were taken on a Varian Cary 3
uv-visible spectrophotometer in methanol. The mass spectra
were recorded on a 5980 Hewlett-Packard mass spectrometer;
the ionizing voltage was 70 eV. In the GC, the initial oven tem-
perature was 50° for 3 minutes, followed by an increase from
50° to 350° with a linearly programmed gradient of 25°/minute.
The purity of all compounds was checked by thin-layer chro-
matography (TLC) on silica gel 60 F-254 precoated plates and
the spots were located in the ultraviolet light. Elemental analy-
ses were carried out by Desert Analytics, Tucson, AZ.
Commercial reagents were purchased from Aldrich Chemical
Co., Milwaukee, W1, and used without further purification. All
solvents were reagent grade except for the deuterated dimethyl
sulfoxide used for spectroscopic measurements (spectrophoto-
metric grade).

5-Chloro-2-methyl-4H-3,1-benzoxazin-4-one (4a) [40-42].

6-Chloroanthranilic acid (3a, 2.0 g, 0.012 mol) was refluxed
with acetic anhydride (10 mi, 10.8 g, 0.106 mol) for 40 minutes.
The solution was cooled to room temperature and excess acetic
acid was removed by flow of nitrogen gas over the solution, The
resulting solid (2.0 g, 88%) was recrystallized from methanol to
give white crystals of 4a (0.71 g, 32%), 'H nmr spectrum
(DMSO-dg); 8 (ppm) 1.50 s, 3H (Me); 6.55 d, IH (Ar); 6.70 d,
1H (Ar); 6.90 t, 1H (Ar); mass spectrum, principal fragments;
m/z 197 (M+ + 2, rel. intensity 30); 195 (M*, molecular ion, 87);
180 (M+ - Me, base peak, 100); 151 (M* - CO, 65); 124 (M* -
OCOCMe, 37); 110 (CcH5Cl, 12).

Chlorosubstitued 2-methyl-4H-3,1-benzoxazin-4-ones (4b-4d).

The above procedure was also used to obtain the previously
described 6-chloro-2-methyl-4H-3,1-benzoxazin-4-one (4b)
[43,44] from S-chloroanthranilic acid (3b), 7-chloro-2-methyl-
4H-3,1-benzoxazin-4-one (4¢) [41,42,44] from 4-chloro-
anthranilic acid (3¢), and 6,8-dichloro-2-methyl-4H-3,1-benzox-
azin-4-one (4d) [45] from 3,5-dichloroanthranilic acid (3d), by
refluxing a solution of the respective acid in acetic anhydride for
30-45 minutes. The products, 4b-4d, were recrystallized from
methanol, ethanol, or acetone, and were used to obtain the corre-
sponding 3-substituted 2-methyl-4(3H)-quinazolinones as
described in the next step.

Vol. 37

5-Chloro-2-methyl-3-(5-methylthiazol-2-yl)-4(3H)-quinazoli-
none (8a).

Equimolar amounts of 5-chloro-2-methyl-4H-3,1-benzoxazin-
4-one (4a, 1.08 g, 5.5 mmol) and 2-amino-5-methylthiazole (5,
0.63 g, 5.5 mmol) were thoroughly mixed and refluxed for 30
hours in dry pyridine (15 ml) under anhydrous conditions. The
solution was allowed to cool to room temperature and pyridine
was removed by a slow stream of nitrogen gas passed over the
solution. The residue was purified by recrystallization from
methanol giving 8a (0.88 g, 55%), mp 217-220° (for additional
experimental data on this compound, see Tables 1-4).

3-Substituted 2-methyl-4(3H)-quinazolinones.

As described above, the chlorosubstituted 2-methyl-4H-3,1-
benzoxazin-4-ones (4a-4d) were refluxed with equimolar
amounts of 2-amino-5-methylthiazole (5), 2-amino-4-methylthi-
azole (6), or 2-amino-5-ethyl-1,3,4-thiadiazole (7) and yielded
the desired products 8b, 8c, 8d, 9¢, 9d, 10c, and 10d. The infor-
mation on their melting points and yields is in Table 1, elemental
analyses and mass spectral data (molecular ion) are given in
Table 2. The infrared and electronic absorption spectra are pre-
sented in Table 3 and the 'H and !3C nmr spectra are summa-
rized in Table 4.
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