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An efficient synthesis oN-phenylcarboxamodo-2-aryl-1,2-dihydrok}3,1-benzoxazin-4-ones is described by cyclization
reaction of some 2-(benzylidene-amino)-benzoicsawidh phenyl isocyanate under reflux condition€iHCl;. Higher yields of

the products were produced in high purity with glienwork-up.
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INTRODUCTION

The reactivity and chemical behavior of anthrandicid
and its derivatives make them as excellent startiatgrials in
the synthesis of several types of nitrogen hetelesysuch as
4H-3,1-benzoxazin-4-ones [1].N-Substituted-1,2-dihydro-
(4H)-3,1-benzoxazin-4-ones are potential starting nedtefor
the synthesis of biologically important heterocgd2] such as
1,4-benzodiazepine-2,5-diones and indoxyls. Copttarthe
parent compounds H3,1-benzoxazin-4-ones [3], very few
synthetic routes have ever been reported for hgedo-(4H)-
3,1-benzoxazin-4-ones [4]. Herein, we wish to répan
efficient protocol for the synthesis of 1,2-dihye@H)-3,1-
benzoxazin-4-ones using condensation reaction thframilic
acid derivatives with aryl aldehydes and then, izgtion
reaction of the obtained Schiff bases with phesglcyanate
under mild reaction conditions.

EXPERIMENTAL

Apparatus
Melting points were measured with an Elsbermal
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9100 apparatus. IR spectra were measured with meslzu
IR-460 spectrometer. NMR spectra were recorded waith
Bruker DRX-250 AVANCE instrument (250.1 MHz fdH
and 62.9 MHz for*C). Chemical shifts are given in pp@) (
relative to internalMS, and coupling constandisare reported
in Hz. Mass spectra were recorded with a FinnigakiFN8430
mass spectrometer operating at an ionization peteot 70
ev.

General Reaction Procedure

A mixture of 0.001 mol of an anthranilic acid dextive 1
and 0.0012 mol of an aryl aldehyde was stirred éhanol for
about 1 h in room temperature. The solvent was vesh@and
then, the obtained Schiff bas2svere washed witm-hexane
and then dried. Then, to the solution of the Sdbéfe in 1
ml CHClz, 0.0015 mol (0.0025 mol in the cases2df 2f and
29) phenyl isocyanate was added and the mixture efasxed
for the times as indicated in Table 1. After thmowal of the
solvent, the precipitate was washed with 2 mindfexane
(three times) and filtered to remove the residuaploenyl
isocyanate. The raw products were washed with 1@44C0;
and then with KO to remove the trace residual 2&nd then
were dried in the air.
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2-Phenyl-N-phenylcar boxamodo-1,2-dihydro-(4H)-3,1-
benzoxazin-4-ones (2a). M.p.: 166-168 °C. IR (KBr)z” =
3195, 1730, 1645 chm *H NMR (DMSO-d): 6 (ppm) = 9.70
(s,1H, NH), 7.77 (d3Jyy = 7.2 Hz, 2H-Ar), 7.58-7.52 (m, 4H-
Ar), 7.44 (sl1H, CH), 7.36-7.29 (m, 6H-Ar), 7.19 (& =
7.0 Hz, 1H-Ar), 7.07 (3, = 6.5 Hz1H-Ar); °C NMR

140.1, 138.5, 137.3, 129.2, 128.8, 128.5, 125.@,7.2123.5,
119.9, 118.6, 114.8, 114.3, 85.0; EI-MS (70 eMjz (%) =
380 [(M"+2), 5], 378 (M, 14).

2-(2-Chlor ophenyl)-N-phenylcar boxamodo-6-(O-
phenylcar bamoyl)-1,2-dihydr o-(4H)-3,1-benzoxazin-4-ones
(2f). M.p.: 158-160 °C. IR (KBr)z” = 3345, 3250, 1756,

(DMSO-gs): ¢ (ppm) = 162.5, 157.2, 153.2, 140.2, 139.3,1722, 1671 cil;, *H NMR (DMSO-d): 6 (ppm) = 10.08 (bs,

137.4, 135.7, 129.5, 129.1 (2C) ,126.8, 125.4, 1,2423.8,
120.6, 119.0, 85.1; EI-MS (70 ez (%) =344 (M", 13).
2(3-Nitrophenyl)-N-phenylcar boxamodo-1,2-dihydr o-
(4H)-3,1-benzoxazin-4-ones (2b). M.p.: 165-169 °C. IR
(KBr): 77 = 3450, 1725, 1675 ¢ 'H NMR (DMSO-d): &
(ppm) = 9.81 (s, 1H, NH), 8.16 (s, 1H-Ar), 7.93 {@ = 7.2
Hz, 1H-Ar), 7.9-7.75 (m, 4H-Ar ), 7.63 (s, 1H, CH).55-7.48
(m, 3H-Ar), 7.44-7.30 (m, 4H-An*C NMR (DMSO-@): ¢
(ppm) = 162.0, 159.7, 153.1, 151.0, 149.9, 148.39.9,
138.5, 137.2, 130.9, 129.2, 129.1, 125.7, 124.Q,6,2120.5,
119.9, 118.6, 84.4; EI-MS (70 eMjvz (%) =389 (M", 5).
6-Bromo-2-phenyl-N-phenylcar boxamodo-1,2-dihydr o-
(4H)-3,1-benzoxazin-4-ones (2¢). Mp 215-220 °C. IR
(KBr): 77 = 3305, 1726, 1691 ch *HNMR (DMSO-d): &
(ppm) = 8.73 (bs, 2H, H-Ar and N-H), 7.75 ¢duy = 7.7 Hz,
1H-Ar), 7.47-7.40 (m, 4H-Ar), 7.36 ()4 = 9.0 Hz,1H-Ar),
7.28-7.22 (m, 5H, H-Ar and CH), 6.97-6.91 (m, 2H)Ar

13C NMR (DMSO-@): 6 (ppm) = 158.9, 157.3, 153.0, 151.9,

151.2, 141.8, 140.2, 138.2, 130.4, 129.2, 124.3,8,2122.2,
120.2, 118.6, 114.3, 83.5; EI-MS (70 e\fijvz (%) = 424
[(M*+2), 8], 422 (M, 10).

2-(4-Chlor ophenyl)-N-phenylcar boxamodo-6-(O-
phenylcar bamoyl)-1,2-dihydr o-(4H)-3,1-benzoxazin-4-ones
(2d). M.p.: 186-190 °C. IR (KBr)z” = 3475,3320,3185,
1749,1718,1645 cn'; *H NMR (DMSO-d): 6 (ppm)= 11.24

1H, NH), 9.21 (s, 1H, NH), 8.54 (s, 1H-Ar), 7.73 (@ = 7.2
Hz, 2H-Ar), 7.50-7.40 (m, 4H-Ar), 7.36-7.30 (m, 4k},
7.30-7.15 (m, 3H-Ar, CH), 7.04-7.00 (m, 1H-Ar), 6.81,%Ju
= 7.2 Hz, 2H-Ar);**C NMR (DMSO-@): 6 (ppm) = 164.5,
160.0, 155.7, 154.7, 153.4, 150.8, 149.1, 142.3,114138.9,
129.2, 129.1, 129.0, 128.9, 128.8, 127.8, 126.5,3,2123.0,
121.4, 121.2, 119.4, 118.8, 85.3; EI-MS (70 emjz (%) =
515 [(M"+2), 4], 513 (M-, 11).

2-(3-Chlor ophenyl)-N-phenylcar boxamodo-6-(O-
phenylcar bamoyl)-1,2-dihydr o-(4H)-3,1-benzoxazin-4-ones
(2g). M.p.: 165-167 °C. IR (KBr)z” = 3320, 3140, 1750,
1703, 1681 ci; *H NMR (DMSO-d): § (ppm) = 10.28 (bs,
1H, NH), 9.78 (s, 1H, NH), 8.63 (s, 2H-Ar), 7.7%1.(m, 1H-
Ar, CH), 7.60-7.40 (m, 6H-Ar), 7.35-7.20 (m, 4H-Ar}.14-
6.92 (m, 4H-Ar);*C NMR (DMSO-d): 6 (ppm) = 161.8,
155.6, 153.3, 153.0, 151.6, 147.5, 140.1, 140.0,6,3139.1,
138.7, 137.3, 132.4, 131.4, 129.8, 129.3, 129.92,112129.0,
126.0, 122.3, 120.6, 118.7, 84.7; EI-MS (70 eV)z r¥%) =
559 [(M"+2), 9], (M", 8).

2-(3-Bromophenyl)-7-chlor o-N-phenylcar boxamodo-
1,2-dihydro-(4H)-3,1-benzoxazin-4-ones (2h). M.p.: 184-186
°C. IR (KBr): # = 3315, 1711, 1667, 1613 &m'H NMR
(DMSO-d): 6 (ppm) = 10.44 (bs, 1H, NH), 8.58 (s, 1H-Ar),
8.01-7.90 (m, 3H-Ar), 7.75-7.30 (m, 2H-Ar), 7.5(80. (m,
4H-Ar, 1CH), 7.10-6.91 (m, 2H-Ar)}*C NMR (DMSO-d): ¢

(s,1H,NH ), 10.2 (s, 1H, NH), 7.70-7.10 (m, 17H, H-Ar and (ppm) = 171.4, 159.7, 153.3, 151.9, 151.2, 14321.4,

CH); ®*C NMR (DMSO-@): 6 (ppm)= 158.9 (2C), 156.5,
151.5, 149.7, 139.9, 138.9 (2C), 129.2, 128.7,Q,2827.4,
126.3, 124.1, 119.8, 118.6, 115.7, 111.8, 82.WIBI{70 eV):
M’z (%) = 515 [(M+2), 3], 513 (M, 8).
2-(4-Chlor ophenyl)-N-phenylcar boxamodo-1,2-

dihydro-(4H)-3,1-benzoxazin-4-ones (2€). M.p.: 146-151 °C.
IR (KBr): 7 = 3300, 1712, 167&m™; *H NMR (DMSO-d):

S (ppm) = 10.27 (s, 1H, NH), 7.94 ({lyy = 6.7 Hz, 2H-Ar),
7.85-7.65 (m, 3H-Ar), 7.45-7.15 (m, 6H-Ar), 7.1886.(m,
3H-Ar); *C NMR (DMSO-@): 6 (ppm) = 151.1 (2C), 149.8,
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138.1, 137.5, 133.8, 130.4, 129.7, 129.3, 129.8,9.2121.5,
120.3, 118.6, 83.6; EI-MS (70 eV): m/z (%) = 46M[(+4),
3], 458 [(M"+2), 5], 456 (M, 1).

2-(2-Chlor ophenyl)-6,7-dimethoxy-N-phenyl-
car boxamodo-1,2-dihydr o-(4H)-3,1-benzoxazin-4-ones (2i).
M.p.: 176-178 °C. IR (KBr)#” = 3410, 1711, 1689, 1600
cm™; 'H NMR (DMSO-d): 6 (ppm) = 9.57 (s, 1H, NH), 7.51-
7.46 (m, 4H-Ar) 7.28-7.21 (m, 6H, H-Ar and CH), 8.Qs,
2H-Ar), 3.85 and 3.77 (2s, 2GH °*C NMR (DMSO-@): ¢
(ppm) = 161.4, 155.2, 153.1, 147.1, 139.35.4, 134.1,
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133.4, 131.2, 129.0, 127.4, 123.9, 120.9, 110.8,0, 1107 .4,
83.9, 56.6, 56.1; EI-MS (70 Ev): m/z (%) = 440 [(WR), 4],
438 (M, 12).

2-(4-M ethoxyphenyl)-N-phenylcarboxamodo-1,2-
dihydro-(4H)-3,1-benzoxazin-4-ones (2j). M.p.: 154-159 °C.
IR (KBr): 2 = 3335, 1707, 1681, 16044 NMR (DMSO-d):
o (ppm) = 9.48 (bs, 1H, NH), 7.52-7.28 (m, 9H, H-and
CH), 6.86 (m, 3H-Ar), 3.70 (s, 3GH *C NMR (DMSO-@):
J (ppm) = 162.1, 159.7, 154.8, 153.3, 146.8, 1393}.8,
129.4, 129.0, 128.1, 123.7, 120.7, 114.3, 111.8,9.0107.7,
85.3, 56.6, 56.0, 55.5; EI-MS (70 eV): m/z (%) 481", 8).

2-(4-Chlorophenyl)-6,7-dimethoxy-N-phenyl-
carboxamodo-1,2-dihydro-(4H)-3,1-benzoxazin-4-ones
(2k). M.p.: 178-182 °C. IR (KBr)Z” = 3400, 1711, 1678,

1607;*"H NMR (DMSO-d): 6 (ppm) = 9.53 (s, 1H, NH), 7.70-

6.90 (m, 12H and CH), 3.74 (2s, 2QH"C NMR (DMSO-
de): & (ppm) = 161.8, 154.9, 153.3, 146.9, 139.3, 13634,7,

133.8,129.0, 128.7, 123.8, 120.7, 119.7, 110.9,010807.6,
84.8, 56.6, 56.0; EI-MS (70 Ev): m/z (%) = 440 [(M2), 9],
438 (M", 24).

RESULTSAND DISCUSSION

In continuation of our investigation on the syrsigeof N-
acetyl-2-aryl-1,2-dihydro-(4)-3,1-benzoxazin-4-ones  [44],
the cyclization reaction of Schiff bagby phenyl isocyanate
was studied. We observed that when the Schiff basesre
refluxed in CHC} in the presence of phenyl isocyanade,
cyclization reaction occurred and-(phenylcarboxamide)-2-
aryl-1,2-dihydro-(44)-3,1-benzoxazin-4-onesare obtained in
high yield without use of any catalysts (Scheme 1).

The reaction conditions were mild with very simplerk-
up. Also, this method could be utilized for the thgsis of a
variety of substituents on aromatic rings. Resudtse
summarized in Table 1.

O o)
o)
Rl COOH MeoH R O  phN=c=0 R o
* A7 H A )<Ar
R2 NH, 25-50°C g N ' CHClyreflux R N~ H
H )\
1 0" "NHPh
2
R3
R4 3
Ar =
RS
Scheme 1

Table 1. Synthesis of Compound@? from the Cyclization Reaction of Schiff Baszwith Phenyl Isocyanate

under Reflux Condition in CHCI

R R R R R Time (h)  Yield (%)°
a H H H H H 2.0 90
b H H H NG H 2.5 78
c Br H H H H 3.0 75
d OH H H H Cl 2.5 89
e H H H H Cl 2.5 78
f OH H Cl H H 2.5 89
g OH H H Br H 2.5 90
h H Cl H Br H 3.0 80
i OMe OMe cl H H 2.5 75
j H H H H OMe 3.5 75
k OMe OMe H H Cl 1.5 95

3n all cases, the products were identified and attarized by their physical and spectral d¥smlated

yields.
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Path A

_<H + Ph-N=C=0——>
R2 N= R2 =<
Ar //J\\J H
(6] NHPh
2 4 5
(o]
RY o
/kAr
R2 ;\I\ H
O” "NHPh
3

Two plausible mechanisms are proposed for thisbecause of carbamate formation thNMR, the peak of C2-

cyclization reaction in Scheme 2. In the first pedly (Path
A), the nucleophilic attack of imine to phenyl igaoate
occurs following with the intramolecular nucleophibttack
of the carboxyl oxygen to the imine carbon [4a]the second
pathway (Path B), the nucleophilic attack of taboxyl
oxygen to phenyl isocyanate produces the internediarhe

proton appeared as singlet in aromatic region; ,athe

appearance of C2-carbon peak in about 83-85 ppriiGn
NMR was a good reason for the formation of 2-ar@-1
dihydro-(4)-3,1-benzoxazin-4-ones In all cases, molecular
ion peaks, in great abundance appeared in Mass$rabec

intramolecular transamidation of produces the unstable CONCL USIONS

zuitterionic intermediat® which cyclizes immediately to the

desired compound3. Pathway A seems to be the more liable

route to cause the reaction.

The identification and characterization of the durots
were made by means of their physical and spectpiscata.
In IR spectra of compounds, lactone and urea-like CO-
stretching bands were observed in about 1730-1#iband
1680-1650 cr, respectively. In the cases 2d, 2f and2g an
additional CO-stretching was observed in abbu50 crit
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In conclusion, the title compounds were synthesizgd
condensation reaction of anthranilic acid derivegiwith aryl
aldehydes and then, cyclization reaction of theioled Schiff
bases took place with phenyl isocyanate. The reasti
occurred under mild conditions in the absence gfcatalyst.
Good to high yields of the products were produaedigh
purity with simple work-up.
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