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) o clic system are not general in scope, and involve multi-
Abstract: One-pot three-component condensation of isatoic anhé y g P

dride with primary amines or ammonium carbonate and aromatic tep and often low-yielding reaction sequerfcéShere-

dehydes in refluxing ethanol in the presence of catalytic amountsiQf€: versatile, simple and environmentally benign pro-
silica sulfuric acid afforded the corresponding 2,3-dihydroquinaz&€sses whereby 2,3-dihydroquinazolinH)dones can be
lin-4(1H)-ones in high yields. The catalyst is reusable and can bermed under milder and more practical conditions are
applied several times without any decrease in product yield. still in demand.

Key wor ds:; silica sulfur_ic gacid,_heterocy_cles, 2,S-dihydroquinazoMu|ti_component reactions (MCRSs) are emerging as use-
lin-4(1H)-ones, catalysis, isatoic anhydride ful tools for carbon-carbon and carbon-heteroatom bond
formation and for the synthesis of important organic mol-

) ) ) o ecules with several degrees of structural divefSifge-
2,3-Dihydroquinazolinone derivatives have been reporte@ntly, we reported the preparation of silica sulfuric acid
to possess diverse pharmacological activities such as agt- 3 stable and versatile solid source of protbasid
tumour activity, diuretic properties, herbicide activity andhowed its ability as a promoter in synthetic reactiéns.
plant growth regulation ability Additionally, these com- Herein, we wish to report a novel one-pot three-compo-
pounds can easily be oxidised to their quinazolir4{3 nent condensation of isatoic anhydride, a primary amine
one analoguedwhich are themselves important biologi-or ammonium carbonate and an aromatic aldehyde in the
cally active heterocyclic compoun8i§the usual proce- presence of silica sulfuric acid for the synthesis of 2,3-di-
dure for the preparation of 2,3-dihydroquinazolinH}1  hydroquinazolin-4(H)-ones. To the best of our knowl-
ones involves condensation of the appropriate derivativegge, this is the first reported one-pot three-component
of anthranilamide with an aldehyde or ketone ughtgl-  synthesis of this important class of heterocyclic com-

uenesulfonic acid as a catalyst under vigorous conditiongounds from the cheap and easily available starting mate-
Similar reactions have been reported to proceed under bajs.

sic conditions. This procedure affords dihydroquinazoli-
nones in good yields, but requires long reaction times. T
three step synthesis starting from isatoic anhydride or
anthranilic acid has been repofteahd other methods

M%hen isatoic anhydriddl), primary amin&, and aromat-

(L%aldehyda were treated with catalytic amounts of silica
Sulfuric acid in ethanol under reflux, the condensation
such as reductive cyclisation ofnitrobenzamides with productsd, were obtained in good yields (Scheme 1). The

aldehydes and ketonésgaction of isatoic anhydride with results are summarized in Table 1.

schiff-bases$, and reduction of quinazolin-4@-one§ Several aliphatic and aromatic amines were used for this
are also reported for the synthesis of these compountiaction. Aliphatic amines afforded the products in shorter
Unfortunately, synthetic methods for access to this bicyime compared to aromatic analogues. Aromatic alde-

(e}
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Scheme 1
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Tablel Silica Sulfuric Acid-Catalyzed Synthesis of 2,3-Disubstituted-2,3- dihydroquinazolk)y4(ies by the Reaction of Isatoic Anl
dride with Primary Amines and Aldehydes

Entry R R? Time (h) Yield (%) Mp (°C)
1 Me Ph 3 82 160-163
2 Me 4Cl-CgH, 35 83 186-188
3 Me 4CH,0-CH, 3 80 145-148
4 Et Ph 35 85 134-137
5 Et 4-Cl-CgH, 35 84 132-138
6 Et 4-NO,-CgH, 3 20 159-16%
7 Et 3-NO,-CiH, 3 92, 91, 89, 90 176-178*
Ph Ph 6.5 80 205-268
9 Ph 4NO,-CiH, 7 78 195-19%
10 Ph 4-CI-CiH, 6 80 214-21%
11 Ph 3NO,-CgH, 55 83 186-18%
12 4-CICH, Ph 7 73 214-218
13 Et 4-CH,0-CH, 4 84 124-128

2The catalyst was reused for 4 runs.

hydes carrying either electron-releasing or eIectron-witﬁh’n‘ﬂ'(ﬁ1 a) one_EOthﬂymh?:Sis of Z-Slib;titutt?d 2,?]DiTydrzq1;:n§%3-
H H H H n- -ones py ree-Componen eaction or Isatoic Anhydride,
drawing substituents afforded high yields of product \mmonium Carbonate and an Aldehyde in the Presence of Silica Sul-

Aliphatic aldehydes could not be used in this procedufg. . A.iq
because they undergo aldol condensation under the reac-
tion conditions'?® Entry R Time (h)  Yield (%) Mp (°C)

We also checked the reusability of the catalyst by sepaka- Ph 3 92 219_27
tion and reloading in a new run and found that the catalyst

could be reused several times without any decrease in the ~ 4ClI-CeHa 3.5 88 206-208
product yield. An example is shown for the reaction of 4CH,O-CH, 45 85 180-18%
ethylamine with isatoic anhydride and 3-nitrobenzalde-
hyde (Table 1, entry 7). 4 34-(CHO),-CH; 4 87 209-218
It is well known that some ammonium salts can be applied 4-CH4-CeH, 35 90 233-23%
as the source of ammonia in the synthesis of nitrogen-con-

2-CH,0-GH, 4 90 165-16%

taining heterocyclic compounds$.Accordingly, 2-aryl
substituted 2,3-dihydroquinazolin-4{}-ones 7 were 7 2-Furyl 4 78 164-165
synthesized efficiently when ammonium carbon&g (
isatoic anhydride1) and an aromatic aldehyde were
treated with silica sulfuric acid in ethanol under the sa
reaction conditions (Scheme 2, Table 2).

ome of the synthesized monosubstituted quinazolinones
able 2, entries 3, 4, 6) have been recognized as potent
anti-cancer compounds.

o) O
o Silica sulfuric acid NH
+ R3-CHO + (NHg),CO3 )\
/g EtOH, reflux 3
N 0 N R
H H
1 5 6 7

Scheme 2
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In conclusion, a novel one-pot three-component method(3) (a) Gravier, D.; Dupin, J. P.; Casadebaig, F.; Hou, G.;
for the synthesis of 2,3-dihydroquinazolinones is report-
ed. High yields, ease of work up procedure, use of cheap
and commercially available starting materials, convenient
manipulation, and mild reaction conditions are the advan-
tages of this new method. We believe that the presenty)
methodology addresses the current drive toward green
chemistry due to high yields, atomic economy and reus-
ability of the catalyst.

General Procedurefor the Synthesis of 2,3-Dihydroquinazolin-
4(1H)-ones
To a solution of isatoic anhydride (1 mmol), amine (1.2 mmol) or (8)

(NH,),CGO; (0.7 mmol) and aldehyde (1 mmol) in EtOH (5 mL) was

®)

(6)
™

added a catalytic amount of silica sulfuric acid (0.11 g = 0.3 mmol
of H*). The solution was heated under reflux for the specified period

of time (Tables 1 and 2). After completion of the reaction as indi-

cated by TLC (EtOAch-hexane, 1:2), the solid catalyst was sepa- (9)

rated

by filtration. HO (5 mL) was added and the precipitated

product was filtered, and recrystallised from EtOH.
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