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ABSTRACT ARTICLE HISTORY

A new metal-free and modular approach for the synthesis of various Received 19 March 2020
functionalized dihydroquinazolinones has been developed from isa-
toic anhydride, amines, 4-chloro-N-hydroxybenzimidoylchloride to
yield up to 71%. The reaction has been screened in various bases,
solvents at different temperatures. The substrate scope of the reac-
tion has been studied with various amines and the possible reaction
mechanism for this reaction has also been proposed.

KEYWORDS

4-Chloro-N-hydroxybenzimi-
doylchloride; dihydroquina-
zolinones; isatoic anhydride

GRAPHICAL ABSTRACT

Cl
X, -OH
© o N [
iox R . -R
0 1.4-Dioxane N R N ~
& +RNH—— | - NHOH
o y
N"Yo G NH, TEA/IPA o
R'

H i 25-35°C, 2h

-4

R = Cyclopropyl, n-propyl, isobutyl, cycloheptyl, 18 examples
cyclohexyl, isopropyl, napthyl, benzyl, n-hexyl, benzhydrile. Upto 71% yields
R’=H, Cl, Br

@ Metal-free reaction @ Novel functionalized compounds

® Broad substrate scope ~ ®Mild Conditions

Introduction

Because of the structural diversification, heterocyclic chemistry has always been a chal-
lenging and emerging area of research for pharmaceutical industry.') Indeed, these
compounds are showing the intrinsic biological activity in the toxicological studies and
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Figure 1. Some important biologically important dihydroquinazolinones compounds.

clinical studies. Notably, the innovative companies like AstraZeneca, Pfizer are affording
substantial effort to find the novel molecules like AZD1390, AZD2811, Capivasertib and
Adriatic.'”! Indeed, during the past decade, an aggressive research on heterocyclic chem-
istry has been developed especially after invention of Heck, Suzuki and Negishi coupling
reactions.””! Notably, dihydroquinazolinones are one among them present in various
biologically active molecules like Quinethazone (1), Fenquizone (2), Benzouracil (3),
Evodiamine (4), Proquazone (5) and NC1 Substance T1D19143 (6) (Figure 1).
However, these compounds having immense potential therapeutic properties against
anti-cancer, antidiabatic, antihypertension, anticonvelsant, and antianxieticactivities.!*~*?

Inspite of their biological activity and various applications in organic chemistry, a
good number of publications and patents have been reported.'*! Moreover, this has
stimulated us for the development of various functionalized dihydroquinazolinones by
different strategies. However, the invention of novel molecules with reliability, effi-
ciency, and elegant approach 1is always a challenging and encouraging in
organic chemistry

Results and discussion

In continuation of our earlier efforts for the preparation of various biologically
active heterocyclic compounds (Scheme 1),!**! herein, we report a novel functional-
ized synthesis of dihydroquinazolinones starting from commercially available isa-
toic anhydride.

The syntheses of various dihydroquinazolinones have been prepared by taking isatoic
anhydride, 4-chloro-N-hydroxybenzimidoylchloride with various amines. Initially, the
reaction conditions were optimized by taking isatoic anhydride, 4-chloro-N-hydroxyben-
zimidoylchloride with cyclopropyl amine as model substrates.

The reaction has been screened in various solvents like DCM, CHCIls;, IPA, DMF,
and THF with a combination of different bases like Et;N, NaHCO; at different
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Scheme 1. Different approaches for the synthesis of dihydroquinazolinone derivatives.
Table 1. Optimization of reaction conditions.
Solvent Temperature (°C) Base (eq.) Time (hr) Yield (%)
DCM 35 TEA (1) 3 40
DCM 40 TEA (1) 2 40
DCM 45 TEA (2) 3 45
Chloroform 35 TEA (2) 3 46
Chloroform 60 NaHCO; (2) 3 48
IPA 35 TEA (1) 2 55
IPA 35 TEA (2) 2 65
IPA 35 TEA (2.5) 2 70
IPA 35 TEA (2.5) 4 60
IPA 85 TEA (2.5) 2 50
IPA 35 NaHCO; (2.5) 3 55
DMF 35 TEA (2.5) 3 65
THF 35 TEA (2.5) 3 65
IPA 35 TEA.HCI (3) 2 50
IPA 35 No base 3 30
No solvent 35 TEA (1) 2 45

Bold values represents final optimum conditions.
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Table 2. Substrate scope for the synthesis of various 2-aryl-2-(hydroxyl amino)-3-alkyl or aryl 2,3-
dihydroquinazolin-4(1H)-ones.
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temperatures (Table 1). After screening the reaction in different stoichiometric ratios,
the reaction was proceeded well in the presence of isopropylalcohol as a solvent and
Et;N as a base at 35°C to get moderate yields.

Bold values represents final optimum conditions.

In continuation, after finding the optimum conditions in our hand, the substrate
scope of the reaction has been studied with various amines and N-hydroxybenzimidoyl-
chloride. To our delight, the reaction proceeded well with all types of amines like
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Scheme 3. The plausible reaction mechanism.

cyclopropyl, n-propyl, isobutyl, isopropyl, cycloheptyl, aryl, napthyl, benzyl, n-hexyl
amines to get moderate yields (Table 2).

Nevertheless, to understand the feasibility of reaction on higher scale, we have dem-
onstrated the reaction on a 10g scale and gratifyingly we could amenable to reproduce
the same results (Table 2, 10[a]). Moreover, the synthetic application of these com-
pounds were demonstrated by heating the compound (10a) in isopropylalcohol at
80-85°C to get a biologically important quinolone by dehydroxylamination (Scheme 2).
Furthermore, the possible reaction mechanism for this reaction has been proposed
based on the reaction conditions and the experimental data (Scheme 3).

Experimental Section
General procedure for the synthesis of dihydroquinazolinone

To a stirred solution of isatoic anhydride (0.5g, 3.1 mmol) in 1,4-Dioxane (15mL), benzyl-
amine (0.33 g, 3.1 mmol) was added at room temperature and the reaction temperature was
slowly increased to 80-90 °C. The reaction mass was stirred for 3h and water was added to
the reaction mass at room temperature. The reaction mass was extracted with dichlorome-
thane (2 x 20mL) and separated both the layers. The combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure to get 2-
amino-benzamide.
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To a solution of 2-amino-benzamide (250.0 mg, 1.41 mmoles, 1.0 eq.) in isopropylal-
cohol (10 mL), N-hydroxybenzimidoylchloride (540.0 mg 2.83 mmoles 2.0 eq.), triethyl-
amine (360.0 mg 3.54 mmoles 2.5 eq.) were added and the reaction mass was stirred for
2h. After completion of the reaction, the reaction mass was cooled to 0-5°C, and the
inorganic material was filtered. The solvent in the filtrate was evaporated under reduced
pressure and the crude residue was purified by column chromatography (EtOAc/Pet-
Ether (3:7) to get the pure product as a solid.

Analytical data for selected compounds

2-(4-Chlorophenyl)-3-cyclopropyl-2-(hydroxyamino)-2,3-dihydroquinazolin-4(1H)-

one (10a)

Solid; Yield: 70%; "H NMR (400 MHz, DMSO-dy):8 10.92 (s, 1H), 10.00 (s, 1H), 8.60 (t,
J=5.6Hz, 1H),7.52 (dd, J=7.8 Hz, 1.4Hz, 1H),7.44-7.35 (m, 4H),7.07-7.02 (m, 1H),
6.85-6.79 (m, 1H), 6.15 (d, J=7.6Hz, 1H), 2.91-2.87 (m, 1H), 0.74-0.70 (m, 2H),
0.62-0.58 (m, 2H); >*C NMR (400 MHz, DMSO-d¢): 6 170.0, 147.3, 140.4 134.0, 131.4,
131.0, 129.1(2C), 129.0(3 C), 121.1, 119.4, 119.2, 23.0, 6.0(2 C); HRMS (ESI): m/z calcd
for C17H16CIN302: 330.1004; found: 330.1003.

2-(4-Chlorophenyl)-2-(hydroxyamino)-3-propyl-2,3-dihydroquinazolin-4(1H)-one (10b)
Solid; Yield: 68%; '"H NMR (400 MHz, DMSO-dg): 6 10.90 (s, 1H), 9.99 (s, 1H), 8.60
(t, J=5.5Hz, 1H), 7.55 (dd, J="7.8, 1.4Hz, 1H), 7.44-7.42 (m, 2H), 7.39-7.36 (m, 2H),
7.10-7.05 (m, 1H), 6.84 (t, J=7.2Hz, 1H), 6.17 (d, J=7.9Hz, 1H), 3.26-3.22 (m, 2H),
1.61-1.52 (m, 2H), 0.92 (t, J=7.4Hz, 3H); >*C NMR (400 MHz, DMSO-d¢): J 168.8,
147.8, 140.9, 134.2, 131.9, 131.0, 129.6(2 C), 129.1(2C), 128.8, 122.0, 120.0, 119.7, 41.3,
22.8, 12.0; HRMS (ESI): m/z calcd. for C,;H;sCIN;0,: 332.1160; found: 332.1192.

2-(4-Chlorophenyl)-3-cycloheptyl-2-(hydroxyamino)-2,3-dihydroquinazolin-4(1H)-

one (10e):

Solid; Yield: 69%; 'H NMR (400 MHz, DMSO-de): 6 10.88 (s, 1H), 9.91 (s, 1H), 8.40 (t,
J=7.8Hz, 1H), 7.53 (dd, J=7.7, 1.3Hz, 1H), 7.44-7.41 (m, 2H), 7.39-7.35 (m, 2H),
7.09-7.04 (m, 1H), 6.83 (dd, J=11.0, 4.1 Hz, 1H), 6.16 (d, J=8.0Hz, 1H), 4.01-3.93
(m, 1H), 1.92-1.84 (m, 2H), 1.68-1.40 (m, 10H); >C NMR (100 MHz, DMSO-dg): &
167.7, 147.8, 140.8, 134.3, 131.9, 130.9, 129.6(2 C), 129.1(2 C), 122.5, 120.1, 119.9, 119.7,
50.8, 34.7(2C), 28.2(2C), 24.5(2C); HRMS (ESI): m/z calcd for C, H,4CIN;O,:
386.1630; found: 386.1636.

2-(4-Chlorophenyl)-3-(3,4-dimethoxyphenethyl)-2-(hydroxyamino)-2,3-dihydroquina-
zolin-4(1H)-one (101):

Solid; Yield: 58%;'H NMR (400 MHz, DMSO-dy): 6 10.93 (s, 1H), 9.96 (s, 1H), 8.65 (t,
J=5.4Hz, 1H), 7.51 (d, J=6.7Hz, 1H), 7.43 (d, J=8.6Hz, 2H), 7.35 (d, J=8.6 Hz,
2H), 7.07 (t, J=7.3Hz, 1H), 6.88-6.81 (m, 4H), 6.16 (d, J=8.1Hz, 1H), 4.37 (t,
J=7.0Hz, 2H). 3.74 (s, 3H), 3.70 (s, 3H), 2.82 (t, J=7.2Hz, 2H); >’C NMR (100 MHz,
DMSO-dg): 0 168.0, 141.0, 140.8, 134.3, 133.9, 131.8, 131.2, 130.8, 129.6, 129.2, 129.1,



SYNTHETIC COMMUNICATIONS® 7

127.8, 126.7, 126.1, 126.0, 123.6, 123.0, 122.0, 120.0, 119.8, 45.2, 41.0(2 C), 22.0; HRMS
(ESI): m/z calcd for C,4H,,CIN;O,: 454.1528; found: 454.1550.

Conclusions

In summary, we have developed a simple, metal-free reaction for the synthesis of novel
functionalized dihydroquinazolinones. The reaction conditions are optimized and sub-
strate scope of the reaction has been carried out to get moderate yields. Finally, the syn-
thetic application of these compounds has also been demonstrated by synthesizing a
quinolone pharmacore unit and similar kind of dihyroquinazolinone derivatives are
under progress in our laboratory.
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