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Abstract

One pot synthesis of quinazolin-l1-one derivatives has been achieved from 2-
aminobenzothaizoles, 1,3-cyclohexanedione and aromatic aldehydes in presence of anhydrous
zinc chloride catalyst. This methodology provides several advantages simple & mild reaction
conditions and excellent yield.
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Introduction

In recent year heterocyclic compounds analogues of benzothaizoles and derivatives have
attracted strong interest due to their useful biological and pharmacological properties.'” The
chemistry of quinazolinones is interested because of its biological significance. Many of them
shows emtifungal,6 antibacterial,7 anticancer,8 anti-inﬂammatory,9 anticonvulsant'® and
antiproliferative activities as well as inhibitory effects for thymidylate synthase and poly-(ADP-
ribose) polymerase (PARP).'" Quinazolin-1-one derivatives are also found to be tranquilizer,
antiallergic agent, an antiulcer agent and antiasthmatic agent.'*

The common methods wused for the preparation of such compounds are using
tetramethylguanidinium ~trifluoroacetate ionic liquid,”> PTSA," DMF-K,COs3, " THF,'
microwave irradiation.'” These methods have several limitations such as, pro-long reaction time,
strong acidic condition and low yield. Consequently there is scope for further work on this
reaction towards mild reaction condition, simple work up, and better yield. This has been
achieved by using anhydrous zinc chloride as a catalyst to afford the corresponding quinazolin-1-
one in excellent yields. Herein we wish to report an efficient and mild protocol for the synthesis
2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-one using zinc chloride as catalyst.

Recently, zinc chloride has received considerable attention as an inexpensive, readily
available catalyst for various organic transformations. The Lewis acidity associated with zinc
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chloride enhanced rate of organic reaction and give excellent yield of the products with high
selectivity. Owing to numerous advantages associated with this eco-friendly element, zinc
chloride has been explored as a powerful catalyst in various organic transformations.'® Zinc
chloride finds wide application in textile processing, metallurgical fluxes, and chemical
synthesis. Anhydrous zinc chloride is used for number of reactions' such as dehydration
reaction, Beckmann rearrangement, synthesis of flavones, thiazoles, quinolines, nitrilies etc.
Most of the reactions were completed within 4-9 hours affording 68-90 % yield of the product.
In contrast, these reported methods required much longer reaction time and harsh reaction
conditions. The ZnCl,-DMF system is found to be more suitable because of shorter reaction time
and easy workup. But using other organic solvent systems it required longer reaction times. In
absence of catalyst, the reaction does not proceed after longer time (15-20 h). The best result was
obtained using 5-mol % of zinc chloride in solvent dimethyl formamide at 120 °C. Greater
amount of the catalyst did not improve the yield. Solubility of zinc chloride catalyst in water
provided an easy method for separation from the product.
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Results and Discussion

In a model reaction 2-aminobezothiazoles (1), aromatic aldehyde (2), 1,3-cyclohexanedione (3)
and zinc chloride catalyst in N,N-dimethyl formamide (DMF) was refluxed at 120 °C for a
appropriate time. After completion of reaction, the usual work up offered the pure quinazolin-1-
one (4).

In conclusion, we demonstrated an efficient protocol for the synthesis of quinazolin-1-one
derivatives using zinc chloride catalyst. Shorter reaction time, simple & mild reaction conditions
and higher yields render by this method.
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Table 1. Synthesis of benzo-[4,5]-thiazolo-[2,3-b]-quinazolin-1-one (4a-0)

Ent Ar-CHO Products Reaction M.P. Yield
y ) () Time (hr)  (°C)  (%)°
CHO oH
a  Ho ; 9.30 295 89
OMe
CHO
b /©/ 11.30 98 85
HO
CHO
c /©/ 40 155 91
Cl
CHO
d ©/ 430 112 79
OH
CHO
e Q/ 5.0 145 83
NO,
~_CHO
f ON 7.0 80 86
Br CHO
g Ho: ; 9.0 170 88
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Ent Ar-CHO Products Reaction M.P. Yield
Y ) Time (hr)  (°C) (%)
h 9.0 150 92
i 4.0 192 78
j 8.0 130 80
k 5.0 181 85
I 7.0 125 89
m 4.30 135 90
n 9.0 150 91
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Table 1. Continued

Ent Ar-CHO Products Reaction  M.P.  Yield
Y ) Time (hr)  (°C) (%)
CHO
0 /@i 5.0 145 87
Cl OH
®Isolated yield.

Experimental Section

General procedure for the preparation of benzo-[4,5]-thiazolo-[2,3-b]-quinazolin-1-one (4a-0)
To a mixture of 2-aminobenzothiazole (2.66 mmol), substituted benzaldehyde (2.66 mmol), 1,3-
cyclohexanedione (2.66 mmol), and anhydrous zinc chloride (5 mol %) in N,N-dimethyl
formamide (5 mL) solvent was added. The reaction mixture was refluxed at 120 °C in oil bath for
appropriate time (Table 1). The progress of the reaction was monitored by TLC. After
completion of reaction, the reaction mixture was poured onto ice-cold water with constant
stirring. The separated solid product was filtered, washed with cold water and dried. The
obtained crude was purified by column chromatography using dichloromethane and ethyl acetate
in 3:1 ratio as an eluent.

10-methyl-12-(4-Hydroxy-3-methoxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-
quinazolin-1-one (4a). '"H NMR (CDCls) & 1.18 (2H, quin), 2.29 (2H, t), 2.31(3H, s), 2.74 (2H,
t), 3.82 (3H, s), 10.18 (1H, s), 6.52 (1H, s), 7.30-7.60 (6H, m, Ar-H). Anal. Calcd for
C22H20N205S (392.47): C, 67.33; H, 05.14; N, 07.14; O, 12.23; S, 08.17. Found: C, 67.30; H,
05.08; N, 07.18; O, 12.20; S, 08.19.
10-methyl-12-(4-Hydroxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4b). '"H NMR (CDCls) 6 1.16 (2H, quin), 2.32 (2H, t), 2.75 (2H, t), 2.38 (3H, s), 10.21
(1H, s), 6.48 (1H, t), 7.23-7.62 (7TH, m, Ar-H). Anal. Calcd for C»1H1sN20,S (362.44): C, 69.59;
H, 5.01; N, 7.73; O, 8.83; S, 8.85. Found: C, 69.65; H, 04.98; N, 7.79; O, 8.81; S, 8.81.
10-methyl-12-(4-Chloro-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4c). "H NMR (CDCl3) & 1.21 (2H, quin), 2.26 (2H, t), 2.33 (3H, s), 2.75 (2H, t), 6.37 (1H,
s), 7.42-7.80 (7H, m, Ar-H). Anal. Calcd for C,;H17CIN,OS (380.89): C, 66.22; H, 04.50; Cl,
09.31; N, 07.35; O, 04.20; S, 08.42. Found: C, 66.18; H, 04.48; Cl, 09.38; N, 07.32; O, 04.22; S,
08.40.
10-methyl-12-(3-Hydroxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4d). '"H NMR (CDCls) & 1.15 (2H, quin), 2.39 (2H, t), 2.42 (3H, s), 2.74 (2H, t), 9.88
(1H, s), 6.62 (1H, s), 7.40-7.80 (7H, m, Ar-H).
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10-methyl-12-(3-Nitro-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4e). '"H NMR (CDCls) & 1.17 (2H, quin), 2.35 (2H, t), 2.41 (3H, s), 2.85 (2H, t), 6.53 (1H,
s), 7.36-7.64 (7TH, m, Ar-H). Anal. Calcd for Cy1H17N303S (391.44): C, 64.43; H, 04.38; N,
10.73; O, 12.26; S, 08.19. Found: C, 64.40; H, 04.35; N, 10.71; O, 12.24; S, 08.17.
10-methyl-12-(4-Styryl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-one
(4f). "H NMR (CDCls) & 1.28 (2H, quin), 2.26 (2H, t), 2.32 (3H, s), 2.70 (2H, t), 6.43 (1H, s),
6.80 (1H, d), 6.92 (1H, d), 7.42-7.76 (8H, m, Ar-H).
10-methyl-12-(3-Bromo-4-hydroxy-5-methoxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-
[2,3b]-quinazolin-1-one (4g). "H NMR (CDCls) & 1.17 (2H, quin), 2.25 (2H, t), 2.38 (3H, s),
2.78 (2H, 1), 3.88 (3H, s), 10.68 (1H, s), 6.66 (1H, s), 7.38-7.64 (5H, m, Ar-H).
10-methyl-12-(2-Hydroxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4h). '"H NMR (CDCl;) & 1.20 (2H, quin), 2.32 (2H, t), 2.36 (3H, s), 2.80 (2H, t), 9.48
(1H, s), 6.60 (1H, s), 7.30-7.70 (7H, m, Ar-H).
8-methyl-12-(4-Methoxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-
one (4i). '"H NMR (CDCl;) & 1.24 (2H, quin), 2.38 (2H, t), 2.42 (3H, s), 2.74 (2H, t), 3.86 (3H,
s), 6.62 (1H, s), 7.38-7.72 (7H, m, Ar-H).
8-methyl-12-(2-Hydroxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-
one (4j). '"H NMR (CDCl3) & 1.24 (2H, quin), 2.30 (2H, t), 2.48 (3H, s), 2.72 (2H, t), 9.80 (1H,
s), 6.46 (1H, s), 7.36-7.72 (7TH, m, Ar-H).
8-methyl-12-(3-Methoxy-4-hydroxy-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-
quinazolin-1-one (4k). '"H NMR (CDCls) & 1.20 (2H, quin), 2.30 (2H, t), 2.36 (3H, s), 2.78 (2H,
t), 3.89 (3H, s), 10.36 (1H, s), 6.52 (1H, s), 7.46-7.80 (6H, m, Ar-H).
8-methyl-12-(3-Nitro-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-
one (41). '"H NMR (CDCls) & 1.16 (2H, quin), 2.34 (2H, t), 2.44 (3H, s), 2.77 (2H, t), 6.60 (1H,
s), 7.20-7.48, (7TH, Ar-H).
8-methyl-12-(Furyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-1-one (4m).
'H NMR (CDCls) & 1.14 (2H, quin), 2.28 (2H, t), 2.30 (3H, s), 2.70 (2H, t), 6.62 (1H, s), 7.32-
7.52 (3H, m, Ar-H), 7.78-7.88 (3H, m, Ar-H).
8-methyl-12-(2-Chloro-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-quinazolin-
1-one (4n). '"H NMR (CDCl;) & 1.18 (2H, quin), 2.28 (2H, t), 2.30 (3H, s), 2.72 (2H, t), 6.50
(1H, s), 7.32-7.58 (7TH, m, Ar-H).
8-methyl-12-(2-Hydroxy-4-chloro-phenyl)-2,3,4,12-tetrahydro-benzo-[4,5]-thiazolo-[2,3b]-
quinazolin-1-one (40). '"H NMR (CDCls) & 1.18 (2H, quin), 2.28 (2H, t), 2.32 (3H, s), 2.74 (2H,
t), 10.38 (1H, s), 6.50 (1H, s), 7.30-7.48 (6H, m, Ar-H).
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