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ABSTRACT

One of the most important goals in medicinal chemistry is the development of new techniques and new heterocyclic 
compounds with pharmaceutical activity. The present study aimed to use a method for the synthesis of some 
1,2-Dihydro-1-arylnaphtho [1,2-e] [1,3] oxazine-3-ones. The question this study tried to answer was this reaction 
can be performed in present of nano-Fe2O3 as an acid catalyst and solvent-free conditions or not. Therefore, to 
find answer to the question, some of the1,2-Dihydro-1-arylnaphtho [1,2-e] [1,3] oxazine-3-one derivatives with 
medicinal properties were synthesized with rapid, high yield, novel, facile, and one-pot condensation of β-naphthol, 
aromatic aldehydes and urea using by nano-Fe2O3 under solvent-free conditions. The one-pot synthesis on solid 
inorganic support provides the products in good yields. The synthesized some of oxazine-3-one derivatives has 
been reported.Nano-Fe2O3 was reused for four runs without significant loss of activity and the effect of the solvents 
on the model reaction was carried out in various solvents.
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New studies have been recently focused on the devel-
opment of catalytic systems owing to their importance 
in synthetic organic chemistry. One of the most attrac-
tive synthetic strategies favored by organic chemists 
is the use of heterogeneous catalyst in increasing the 
efficiency of a wide range of organic synthesis. Hetero-
geneous catalysis is being used in the fine chemicals 
industry because of the need for more environmentally 

friendly production technology [1-3].
Heterocycles are of special interest because they 

constitute an important class of natural products, many 
of which exhibite useful pharmacological activities. 
1,3-oxazine compounds has shown that they possess 
varied biological properties such as anticonvulsant, 
antitubercular, antibacterial, analgesic and anticancer 
activity [4-7]. Recently, several improved methodolo-
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(1 mmol), urea (1.2 mmol) and nano-Fe2O3 (0.3 mmol) 
was heated in oil bath at 140°C. The progress of reac-
tion was monitored by TLC. After complete conver-
sion as indicated by TLC, the reaction after 90 min, 
the mixture was filtered and opportunity was cooled, 
again water was added. The precipitate was filtered 
and recrystallized from ethanol to give compound 
4a-e in high yields (Table 1).

3. RESULTS AND DISCUSSION

In this research, we report a novel and effective pro-
cedure for the one-pot synthesis, three component 
reaction of aromatic aldehyde, and urea, β-naphthol 
and nano-Fe2O3 as a reusable catalyst. The catalyst 
is cheap, available, reusable and environmentally 
friendly. The reaction was carried out between aryl al-
dehydes, 2-naphthol and urea in the presence of men-
tioned catalyst (Scheme 1). To determine the optimum 
quantity of nano-Fe2O3 in reaction of benzaldehayde, 

2-naphthol andurea under solvent-free conditions, we 
used different amounts including 0, 20, 25, 30 and  
40 mol% of nano-Fe2O3. The best amount of corre-
sponding catalyst was obtained 30 mol% in 90 min 
(Table 1, entry 7). Table 1 clearly illustrates that 
nano-Fe2O3 is an effective catalyst in terms of reac-
tion times and yields of product. we compared results 
of nano-Fe2O3 with Fe2O3 non-nano in the synthesis 
of 1,2-dihydro-1-arylnaphtho [1,2-e] [1, 3] oxazine-
3-one. As shown in Table 1, nano-Fe2O3 can act as ef-
fective catalyst with respect to reaction times, yields 
and the obtained products. The result of the synthesis 
of arylnaphthoxazine-3-one derivatives are summa-
rized in Table 2.

The catalyst was easily recovered by simple filtra-
tion after dilution of the reaction mixture with ethyl 
acetate and was reused after being vacuum dried. 
nano-Fe2O3 was reused for four runs without signifi-
cant loss of activity (Run 1: 94%; Run 2: 89%; Run 3: 
87%; Run 4: 85%).

In order to survey the effect of the solvents on the 

Entry Aromatic aldehyde Product
 Yield
(%)b

mp ºC
Found c Reported

4a C6H5CHO 4a 94 216-218 219-222 [24]

4b 2-ClC6H4CHO 4b 91 247-250 249-251 [24]

4c 4-BrC6H4CHO 4c 90 222-225 221-223 [24]
4d 2,4-DiClC6H4CHO 4d 85 212-215 214-217 [25]
4e 3-NO2C6H4CHO 4e 87 228-230 226-227 [24]

Table 2: Synthesis of naphthoxazinone-3-one derivatives 4a-faa.

(a) Reaction condition: Aromatic aldehyde (1 mmol), β-naphthol (1 mmol), urea (1.2 mmol) and 
nano-Fe2O3 (0.3 mmol)under solvent-free conditions at 140ºC; (b) Isolated yields; (c) Uncor-
rected.

Entry Solvent Time (h) Yield (%)a

1 EtOH 3 56
2 CH3CN 3 61
3 CHCl3 3 15
4 H2O 3 22
5 DMF 3 10
6 Solvent free 1.5 94

Table 3: Effect of solvents on the model reaction.

(a) Isolated yield.
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model reaction synthesis of arylnaphthoxazine-3-one 
derivative, the reaction of benzaldehayde, 2-naphthol 
and urea was carried out in various solvents (Table 3). 
It is observed that the excellent results were obtained 
in solvent-free conditions at 140°C using nano-Fe2O3 
as catalyst.

Spectral data
1-Phenyl-1,2-dihydro-naphtho[1,2-e][1,3]oxazin-3-one 
(4a): Yield 94% as a white solid; mp. 216-218°C. IR 
(KBr, cm-1): 3256 (N-H Str.); 3047 (C-Harom Str.); 1725 
(C=O Str.). 1HNMR (400 MHz, CDCl3, δ, ppm): 6.10 
(1H, d,CH); 6.29(1H, s, 1NH); 7.28-7.90 (11Harom, m, 
11CHarom). 

1-(2-Chlorophenyl)-1,2-dihydro-naphtho[1,2-e][1,3]oxa-
zin-3-one (4b): Yield 91% as a white solid; mp. 247-
250°C. IR (KBr, cm-1): 3209 (N-H Str.); 3015 (C-Harom 
Str.); 1723 (C=O Str.). 1HNMR (400 MHz, CDCl3, δ, 
ppm): 6.15(1H, s, 1NH); 6.61(1H, d, 1CH); 6.75 (1Ha-

rom, d, 1CH); 7.08(1Harom, t, 1CH); 7.24-7.95 (8Harom, 
m, 8CH).
1-(4-Bromophenyl)-1,2-dihydro-naphtho[1,2-e][1,3]
oxazin-3-one (4c): Yield 90% as a white solid; mp. 
222-225°C; (KBr, cm-1): 3214(N-H Str.); 3024(C-
Harom Str.); 1730(C=O Str.). 1HNMR (400 MHz, 
CDCl3, δ, ppm): 6.09(1H, d, 1CH); 6.91(1H, s, 1NH); 
7.20-7.30(4Harom, m, 4CH); 7.35(1Harom, d, 3J=8.6 Hz, 
1CH); 7.43-7.86 (4Harom, m, 4CH); 7.90(1Harom, d, 
3J=8.6 Hz, 1CH).

1-(2,4-Dichlorophenyl)-1,2-dihydro-naphtho[1,2-e]
[1,3]oxazin-3-one (4d): Yield 85% as a white solid; 
mp. 212-215°C. IR (KBr, cm-1): 3208(N-H Str.); 
3066(C-Harom Str.); 1743(C=O Str.). 1HNMR (400 
MHz, CDCl3, δ, ppm): 6.79(1H, s, 1NH); 6.92(1H, 
dd, 1CH); 7.27-7.66(6Harom, m, 6CH); 7.84(2Harom, t, 
2CH); 8.68(1Harom, d, 1CH).

1-(3-Nitrophenyl)-1,2-dihydro-naphtho[1,2-e][1,3]ox-
azin-3-one (4e): Yield 87% as a White-yellow solid; 
mp. 228-230°C. IR (KBr, cm-1): 3217(N-H Str.); 
3159(C-Harom Str.); 1739(C=O Str.); 1532, 1368(NO2 
Str.). 1HNMR (400 MHz, CDCl3, δ, ppm): 6.24(1H, 
d, 1CH); 6.46(1H, s, 1NH); 7.39-8.21(10Harom, m, 10 
CH).

4. CONCLUSIONS

In conclusion, we have demonstrated that nano-Fe2O3 
is a novel, an efficient and environmentally friendly 
for the synthesis of arylnaphthoxazine-3-one deriva-
tives. The one-pot three-component condensation of 
aryl aldehydes, 2-naphthol and urea in the presence of 
nano-Fe2O3 afforded arylnaphthoxazine-3-ones under 
solvent-free conditions. The advantages of this meth-
od are shorter reaction times, simple work-up, envi-
ronmentally benign, high yield, and reusability of cat-
alyst in comparison with the other reported methods.
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