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3,4-Dihydro-1H,6 H{1,4Joxazino[3,4-b]quinazolin-6-one 3 and its 1-methyl and 1-hydroxy derivatives 8 and
13 were prepared by different routes. The active methylene group of compound 3 was reacted with electro-
hilic reagents (bromine, phenyldiazonium chloride, nitrous acid, a Vielsmeier-Haack reagent, aromatic alde-
hydes and diethyl oxalate) to yield 1-substituted-3,4-dihydro[1 H,6H}-1,4-0xazino[3,4-b]quinazo-lin-6-ones. The
reactivity of 1-hydroxy and l-bromo derivatives 13 and 15 were also investigated in some reactions. The
3,4-dihydro-1H,6 H{1 ,4Joxazino[3,4-b]quinazolin-6-ones were characterized by means of uv, 'H and **C nmr

spectroscopy.
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A wide range of 2,3-condensed 43 H)-quinazolinones oc-
curs in different families of the plant kingdom and micro-
organisms and their representatives exhibit different
pharmacological effects [2-5]. Among them some [1,4]oxa-
zino[3,4-b]lquinazolin-6-ones were obtained by the chemi-
cal transformations of fungus metabolites isolated from
Aspergillus clavatus and Aspergillus fumigatus [6-8]. Only
a few other papers deal with the investigation of the syn-
thesis and the reactivity of this ring system [9-15].

The present paper reports our results on the synthesis of
3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-b]lquinazolin-6-one 3
and its 1-hydroxy 13 and l-methyl derivatives 8, and the
reactivity of position 1 of 3,4-dihydro-1H,6H-[1,4]oxazino-
[3,4-b]quinazolin-6-one skeleton toward different electro-
philic and nucleophilic reagents and the stereochemistry
of the products.

Synthesis.

Earlier 3,4-dihydro-1H,6H-[1,4]oxazino[3,4-b]quinazo-
lin-6-one 3 was prepared by the oxidative cyclisation of N-
{2-aminobenzyl)morpholine and the cyclocondensation of
isatoic anhydride and 3-ethoxy-3,4-dehydromorpholine in
11% and 55% yields, respectively [9,11]. Compound 3 was
obtained in moderate yield when 2-chloromethyl-3,1-benz-
oxazin-4-one 1, prepared in the reaction of N-{(chloroacet-
ylanthranilic acid and acetic anhydride, was reacted with
ethanolamine in water at room temperature, then the reac-
tion mixture was treated with potassium hydroxide (Meth-

od A) (see Scheme 1).

A better yield was achieved when 2-bromomethyl-342-
hydroxyethyl)quinazolin-4-one 5, obtained from 2-methyl-
3-(2-hydroxyethyl)quinazolin-4-one 4 with NBS in chloro-
form under reflux for 3 hours in the presence of a catalytic
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amount of benzoyl peroxide, was cyclised by the treatment
of 2.5% aqueous sodium hydroxide at room temperature
(Method B).

The application of Kametani’s method [16] the reaction
of 3-oxomorpholine and 2-sulfinylaminobenzoyl chloride
[17] prepared in situ from anthranilic acid by thionyl chlo-
ride, gave compound 3 in 57% yield (Method C).

The 1-methyl derivative 8 was synthesized by the reac-
tion of ethanolamine and 2-(1-bromoethyl)-3,1-benzoxazin-
4-one 7, obtained from N-(2-bromopropionyl)anthranilic
acid 6 by the treatment of acetic anhydride, in 23% yield
(Method D) (see Scheme 2). The cyclisation of 2-(1-bromo-
ethyl)-3<2-hydroxyethyl)quinazolin-4-one 11 with 2.5%
aqueous sodium hydroxide at ambient temperature gave
l-methyl derivative 8 in 43% yield (Method E). Quinazo-
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lin-4-one 11 was prepared from 2-ethyl-3,1-benzoxazin-4-
one (9) via 2-ethyl-3<(2-hydroxyethyl)quinazolin-4-one 10 in
two steps (see Scheme 2).

Scheme 2
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The treatment of 2-methyl-3-(2-hydroxyethyl)quinazolin-
4-one 4 with bromine in glacial acetic acid in the presence
of sodium acetate afforded the 2-dibromomethyl deriva-
tive 12, which was cyclised by the action of 2.5% aqueous
sodium hydroxide at room temperature to give 1-hydroxy-
3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-b]quinazolin-6-one 13
(Method F) (see Scheme 3).

Scheme 3
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Reactions at Position 1 of 3,4-Dihydro-1 H,6 H-{1,4]Joxazino-
[3,4-b]quinazolin-6-one 3.

Similarly to the isosteric pyrido[2,1-b]quinazolin-6-one,
3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-b]quinazolin-6-one 3
contains an active methylene group at position 1, which
reacts easily with different electrophiles.

The bromination of compound 3 with bromine in acetic
acid in the presence of sodium acetate gave the l-acetoxy
derivative 14 in moderate yield (Method H), instead of the
desired 1-bromo derivative 13, indicating that the com-
pound 15 contains a very reactive bromine function (see

Scheme 3).

The [1,4]oxazino[3,4-b]quinazolin-6-one skeleton proved
to be resistant under basic hydrolytic conditions, because
hydrolysis of the acetoxy derivative in 2.5% aqueous sodi-
um hydroxide gave the 1-hydroxy compound 13 in excel-

Yko NaOEt
Method L
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lent yield (Method G). The acetylation of compound 13
with acetic anhydride in pyridine afforded l-acetoxyoxa-
zinoquinazolinone 14 in good yield (Method I).

When the bromination of 3,4-dihydro-1H,6H{1,4Joxa-
zino[3,4-b]quinazolin-6-one 3 was carried out with NBS in
chloroform in the presence of a catalytic amount of benzo-
yl peroxide, the 1-bromo derivative 15 was obtained in
46% yield (Method J).

The oxidation of 1-hydroxyoxazinoquinazolin-6-one 13
with Jones reagent [18] afforded oxazinoquinazoline-1,6-
dione 16 [10]} in good yield (Method K).

The reaction of the 1-bromo derivative 13 and sodium
ethoxide in ethanol at room temperature afforded 1-eth-
oxyoxazinoquinazoline 17 in high yield (Method L) (see

Scheme 4).
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When the 1-bromo compound 15 (Method M) or the 1-
hydroxy derivative (Method N) was reacted with phenylhy-
drazine in boiling ethanol, instead of the 1-phenylhydra-
zino 19 derivative or the ring opened derivative 18, an oxi-

Method O

dised product 20 could be isolated from the reaction mix-
ture. The ring opened derivative 18 was prepared in the
reaction of 2-dibromomethyl-3-(2-hydroxyethyl)quinazo-
lin-4-one 12 and phenylhydrazine. Phenylhydrazono prod-
uct 20 was identical to the compound obtained by diazo-
nium coupling between 3,4-dihydro[l,4Joxazino[3,4-b}
quinazolone 3 and phenyldiazonium chloride (Method O).
Because the phenylhydrazono derivative 20 was also ob-
tained when the reaction of the 1-bromo compound 15 and
phenylhydrazine was carried out in an inert atmosphere
for its formation, an osazone-like mechanism is suggested
which was justified for that of 9-arylhydrazono-6,7,8,9-tet-
rahydro-4 H-pyrido[1,2-a]pyrimidin-4-ones and 6-arylhydra-
zono-6,7,8,9-tetrahydro-11 H-pyrido[2,1- blquinazolin-11-
ones in the reaction of 9-bromo-6,7,8,9-tetrahydro-4H-
pyridof1,2-a]pyrimidin-4-ones and 6-bromo-6,7,8,9-tetrahy-
dro-11H-pyridof2,1-b]lquinazolin-11-ones, respectively,
with arylhydrazines [19,22].

PhN,' 1™
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[a] Lit mp 147° [9], mp 152° [11]. [b] Lit mp 219° [10].

[i] = Inflexion.

Compound
No.

3
8

13
14
16
17

20

21
22a

22b

PN

A max

316
318
316
316
302
316
390
356
356 [i]
370
384
376

H-1
Hj,-1
470s
478 q
5.68d
6.69 s

5.56s
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Table 1
Physical and Analytical Data of 3,4-Dihydro-1H,6H-[1,4]oxazino[3,4-b]quinazolin-6-ones 3, 8, 13-17 and 20-24
Method Mp Yield  Recrystallization =~ Molecular Analyses
°C % solvent Formula Calcd. Found
C H N C H N
A 159-161 [a] 44.6 EtOH C11H1oN20, 63.34 4.98 13.85 63.21 5.02 1371
B 159-161 56.9 EtOH
C 158-160 84.0 EtOH
D 158-160 23.0 EtOH C12H12N209 66.65 5.59 1295 66.73 5.65 13.11
E 158-160 430 EtOH
F 203-204 40.8 EtOH Cy1HgN203 60.55 4.62 12.84 60.41 476 12.68
G 203-204 87.2 EtOH
H 136-137 26.9 EtOAC C13H N2 04 60.00 4.65 10.76 59.85 4.73 10.58
1 138-139 73.0 EtOH-H,;0
J 115-116 459 CHCl3-Hexane C;HgBIN,O,  47.00 323 997 47.16 327 9.8l
K 217-219[b] 722 MeOH C;1HgN, O3 61.11 3.73 12.96 61.14 378 13.12
L 121-123 83.0 EtOH Cy3H14N7 05 63.40 5.73 11.38 63.27 579 11.52
M 212-214 68.9 EtOH Ci7H14N40, 66.66 4.61 18.29 6647 4.47 18.54
N 212-214 76.4 EtOH
(o) 210-211 69.0 EtOH
P 287-290 50.2 EtOH C11HgN3 03 57.14 392 18.17 5739 4.05 1794
R 157-158 86.0 EtOH C1gH14N20, 7447 486 9.65 74.16 493 9.80
R 180 71.8 EtOH Ci6H12N203 68.57 432 9.99 68.31 4.27 10.03
S 179-182 68.0 DMF C14Hi5N3 0y 65.36 5.88 16.33 65.12 5.96 16.08
T 203-205 78.0 DMF C15H{4N,Os 59.60 4.67 9.27 5942 471 933
Table 2
UV Data of 3,4-Dihydro-1H,6H-[1,4Joxazino[3,4- blquinazolin-6-ones 3, 8, 13, 14, 16, 17 and 20-24 in 96% Ethanol
(&)
( 1660) 305 ( 2050) 279 (41000) 225 (12300)
( 2800) 305 ( 3400) 276 ( 7000) 268 ( 7200) 226 (23030)
( 3100) 303 ( 3980) 276 ( 8200) 270 ( 8190) 226 (26330)
( 2600) 303 ( 3040) 280 ( 6070) 271 ( 6050) 226 (19090)
( 8100) 228 (19650)
( 2050) 304 ( 2670) 278 ( 5340) 260 ( 5340) 226 (17240)
(19700) 301 {i] ( 6960) 294 ( 7430) 246 [i] (15080) 228 (20700)
(27500) 343 (28800) 229 (20500) 217 (22400)
(24700) 346 (25600) 254 [i] ( 7980) 228 (16500)
(31000) 252 (10530) 226 [i} (18200)
(33800) 276 ( 6420) 265 ( 6420) 226 (20000)
(10000) 279 ( 4200) 225 (14800)
Table 3
1H NMR Data of 3,4-Dihydro-1H,6H-[1,4]oxazino[3,4-b}quinazolin-6-ones 3, 8, 13, 14, 16, 17 and 20-24 in DMSO-dg
H-3 Hj-4 H-7 H-8 H-9 H-10 Others
Heg-3 Ha3 Hegt Hax-4
- 4101t - - 391t - 8,.11 7.49t 7.80t 7.57d
4,20 m 395m  407m - 382m 8.12d 750t 781t 7.61d 1.60d (Me), 3]}, Me=6.6Hz
435m -4.05m - 38 m 815d 7.56t 7.85t 7.67d 7.57d(OH),3J;,OH=16Hz
- - -422m - - 3.83m 817d 757t 7.86t 7.69d 2.17s(COMe)
- 4751 - - 433t - 820d 7.70t 795t 7.88d
427m - -412m - - 3.88m 8.18d 7.60t 7.89t 7.72d 3.88 qd and 3.74 qd (OCHj)
1.26 t (Me)
- 4.64 1 - - 436t - 820d 7.58t 7.89t 7.81d 9.91s(NH), 7.35-7.27
and 6.85 (Ph)
- 4.50t - - 425t - 8.15d 7.57t 7.85t 17.70d 11.09s(OH)
- 4481t - - 424t - 8.15d 7.53t 787t 7.73d 7.1 (=CH), 7.82,7.40
and 7.29 (Ph)
- 4541 - - 4291 - 8.184 7.56t 7.88t 7.74d 7.21s(=CH-), 6.69 (H-4")
6.93 (H-3"), 7.80 (H-5")
- 479t - - 4381 - 827d 7.79t 800t 7.98d 7.25(=CH),2.54s(2x Me)
- 412t - - 3.99t - 8.04d 739t 777t 7.59d 4.25q(OCHjy), 1.27t (Me)

and 13.4 s (N(11)H)
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13C NMR Data of 3,4-Dihydro-1H,6H-[1,4]oxazino{3,4-b]quinazolin-6-ones 3, 8, 13, 14, 16, 17 and 20-24in DMSO-dg

1416
Compound C-1 C3 C4 C6 C-6a C-7 C-8
No.
3 669 63.6 41.2 1607 1203 1261 1262
8 725 62.1 419 1608 120.1 126.1 126.6
13 89.7 564 407 1606 1206 1262 127.1
14 89.2 59.2 402 1603 1208 1263 1273
16 1564 648 386 1585 1209 1256 1280
17 949 568 405 160.5 1208 1263 1273
20 1425 643 405 1600 1202 1263 126.8
21 1423 642 403 1597 1208 1263 1275
22a 1443 639 406 160.1 1199 1263 1274
22b 1425 64.1 406 160.1 1200 1263 126.7
23 149.1 63.2 41.7 161.7 1182 1234 1259
24 158.6 63.0 414 1586 1195 1197 1253
Table 5
13C Substituent Chemical Shift (SCS) for Substituent in Position 1 at
Compounds 8, 13, 14 and 17 {a]
Compound Substituent o ¥ 5
8 1-Me 59 -1.5 0.7
13 1-OH 21.8 <12 -0.5
14 1-OAc 213 -44 -1.0
17 1-OEt 28.0 -6.8 -0.7

[a] Calculated by subtracting the C-1 chemical shift for compound 3
from the C-1 chemical shift for compounds 8, 13,14 and 17.

Similar to the active 9-methylene group of 6,7,8,9-tetra-
hydro-4 H-pyrido{1,2-a]pyrimidin-4-ones [23-29] the active
methylene group of 3,4-dihydro-1H,6H{1,4]Joxazino[3,4-b}-
quinazolin-6-one 3 also reacted smoothly with aromatic
aldehydes under fusion conditions, with sodium nitrite in
acetic acid at 0-5°, with the Vielsmeier-Haack reagent (a
mixture of phosphoryl chloride and dimethylformamide)
at 60°, and with diethyl oxalate in ethanol in the presence
of sodium ethylate under reflux to give the appropriate 1-
substituted derivatives 21-25 in good yields (see Table 1).

Spectroscopic Studies.
The uv, 'H and '*C nmr data on 3,4-dihydro-1H,6H-

[1,4]oxazino[3,4-b]lquinazolin-6-ones compiled in

Tables 2-5.

are

The unsubstituted oxazinoquinazolin-6-one 3 has two
equally populated but rapidly interconverting half-chair
forms, which is indicated by the time-averaged signals for
the methylene protons at positions 3 and 4 in 'H nmr spec-
tra.

Introduction of a substituent into position 1 (com-
pounds 8, 13, 14 and 17) resulied in the predominance of
one of the two half-chair conformers. Unambiguous as-
signment of 1-C, 3-C, 4-C, 7-C, 8-C, 9-C, 10-C and H-1,
H-3, H-4, H-7, H-8, H-9, H-10 carbons and protons, re-
spectively, was based on two dimensional heteronuclear
chemical shift correlation experiments.

C-9 C-10 C-10a C-l1la Other

1346 1265 1470 151.7

1346 1269 1470 1553 19.5(CHjy)

1347 127.1 1470 151.7

1349 127.7 146.7 148.1 21.0(CHj), 169.4 (-CO)

1343 1284 1455 140.3

1349 1275 1468 1495 153 (CH3), 63.6 (OCHy)

1348 1278 1477 1450  113.2,119.7, 129.1, 135.7, (Ph)

1348 1278 1472 146.1

1347 1278 1472 146.0  111.1 (-CH=), 126.8, 128.7, 129.8 (Ph)

1348 1274 1474 1455  112.7 (-CH=), 143.2 (C-57), 1504
(C-2%, 100.7 (C-3"), 112.4 (C-4)

1340 1266 1303 1489 1259 (=C-), 42.7 2 xCH3)

1357 127.1 1455 1401 142 (CHj), 61.2 (OCH,), 164.3
(CO), 164.9 (CO)

The characteristic y-gauche values of SCS with 13, 14
and 17 suggest the pseudoaxial orientation of the hydrox-
yl, acetoxy and ethoxy group in the dominant conforma-
tion, which may be a consequence of a stereoelectronic ef-
fect developed between the occupied w¢_y and the anti-
bonding o*c_, orbitals. The l-methyl derivative 8 has
almost equal populations of conformers with a pseudo-

equatorial or a pseudoaxial methyl group. An earlier simi-
lar situation was found for 9-methyl-6,7,8,9-tetrahydro-
4 H-pyrido[1,2-a]pyrimidin-4-ones [30].

It is interesting while the 2-carbo analogue 6-phenylhy-
drazono-6,7,8,9-tetrahydro-11 H-pyrido[2,1-b]quinazolin-
11-one exists as a 45:55 mixture of E and Z geometric iso-
mers in DMSO-ds, (8yy 9.90 ppm for E isomer and 14.60
ppm for Z isomer) [18], the phenylhydrazono derivative 20
is present almost exclusively as the E isomer (dxy 9.90
ppm).

It is very likely that the other compounds, 21-23, con-
taining an exo-double bond at position 1, are also present
as E isomers, while l-oxalyl derivative 24 is present in
6H,11 H tautomeric form [22].

22a Ar=Ph
22b  Ar=24uryl

7
0Oy__COOC; H,
@Q(XJ Qi(()
o o
23 24
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Melting points are uncorrected. Yields were not optimized.
The uv spectra were recorded on a Unicam SP-800 spectropho-
tometer, the ir spectra were recorded for potassium bromide pel-
lets with a Zeiss UR-20 spectrophotometer. The 'H and **C nmr
spectra were measured on a Bruker AC 400 spectrometer at
400.132 MHz and 100.614 MHz, respectively. Chemical shifts are
given on the & scale, and TMS was used as the internal standard.

2-Chloromethyl-3,1-benzoxazin-4-one (1).
A solution of N{2-chloroacetyl)anthranilic acid [31](2.13 g, 10

mmoles) in acetic anhydride (8 ml) was heated under reflux while
the acetic acid formed was distilled off. When the temperature of
the vapor reached 140° the reaction mixture was evaporated in
vacuo to dryness. The oily residue was dissolved in chloroform,
and the soluion was decolorized with active charcoal and filtered.
The filtrate was diluted with hexane. The precipitated crystals
were collected by filtration. The crude crystals were recrystal-
lized from a mixture of chloroform and hexane to give 2-chloro-
methyl-3,1-benzoxazin-4-one (1)(1.75 g, 89%, mp 87-88°); 'H-nmr
(deuteriochloroform):. 4.42 (2H, s, CH,-Cl), 7.5-8.5 (3H, m,
Ar-H-6,78), 8.25 (1H, d, Ar-H-5).

Anal. Caled. for C.H,CINO,: C, 55.26; H, 3.09; N, 7.16. Found:
C, 55.18; H, 3.11; N, 7.03.

3,4-Dihydro-1 H,6 H{1,4]oxazino[3,4-b]lquinazolin-6-one (3).
Method A.

To a suspension of 2-chloromethyl-3,1-benzoxazin-4-one 1(1.96
g, 10 mmoles) in water (10 ml) ethanolamine (0.61 g, 10 mmoles)
was added and the reaction mixture was extensively stirred at am-
bient temperature for 1.5 hours. Then a solution of potassium hy-
droxide (1.7 g in 4 ml of water) was added to the reaction mixture,
which gradually became clear, and after 15 minutes stirring, new
crystals started to precipitate. The reaction mixture was allowed
to stand overnight in the refrigerator. The product 3 was filtered
off, washed with ethanol, and it was recrystallized from ethanol.
The yield and melting point are given in Table 1.

Method B.

2-Bromomethyl-3-(2"-hydroxyethyl)quinazolin-4-one 5 (2.89 g,
10 mmoles) was stirred in 2.5% aqueous sodium hydroxide solu-
tion (24 ml) at ambient temperature for 1 hour. The crystalline
product was filtered off, washed with water and recrystallized
from ethanol to give compound 3 (see Table 1).

Method C.

Anthranilic acid (1.3 g, 10 mmoles) and thionyl chloride (7 g)
were reacted in boiling benzene (20 ml) under nitrogen for 2
hours. The reaction mixture was evaporated in vacuo to dryness
and the residue was dissolved in chloroform (20 ml). To the solu-
tion in chloroform 3-oxomorpholine (1.01 g, 10 mmoles) was add-
ed. The reaction mixture was allowed to stand at room tempera-
ture overnight and then it was treated with 10% aqueous sodium
hydroxide solution (10 ml). The organic phases were separated,
washed with 10% aqueous sodium hydroxide then with water.
The dried (sodium sulfate) organic layer was evaporated in vacuo
to dryness and the residue was crystallized from ethanol to give

compound 3 (see Table 1).

2-Bromomethyl-3{2-hydroxyethyl)quinazolin-4-one (5).
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A solution of 2-methyl-342-hydroxyethyl)quinazolin-4-one 4[32]
(2.04 g, 10 mmoles) in chloroform was reacted with N-bromosuc-
cinimide (1.78 g, 10 mmoles) in the presence of a catalytic
amount of benzoyl peroxide at reflux temperature for 1.5 hours.
The reaction mixture was cooled to room temperature and it was
washed with water and after drying over sodium sulfate the or-
ganic phase was evaporated in vacuo to dryness. The residue was
crystallized from a mixture of ethyl acetate and hexane to give
compound 5 (1.21 g, 43%, mp 163-165°); uv (ethanol): A max (log
€) 317 (3.65), 304 (3.82), 284 (4.00), 227 (4.39); 'H-nmr (deuterio-
chloroform): 4.05 (2H, m, N-CH,), 4.47 (2H, m, CH,0), 4.71 (2H,
s, CH,-Br), 7.3-7.9 (3H, m, Ar-H-6,7.8), 8.16 (1H, d, ] = 8 Hz,
Ar-H-5).

Anal. Caled. for C,,H, BrN,0: C, 46.66; H, 3.92; N, 9.89.
Found: C, 46.47; H, 4.01; N, 9.73.

N42-Bromopropionyl)anthranilic Acid (6).

To a stirred solution of anthranilic acid (13.7 g, 100 mmoles) in
dimethylformamide (30 ml) 2-bromopropionyl bromide (21.6 g,
100 mmoles) was dropwise added at 0°. Then the reaction mix-
ture was stirred at room temperature for 2 hours. The reaction
mixture was treated with ice water (220 ml) and the precipitated
crystals’ were filtered off, washed with water and dried to give
compound 6 (22.3 g, 82%, mp 176-177°).

Anal. Caled. for C, H,,BrNO; C, 44.14; H, 3.70; N, 5.15.
Found: C, 43.98; H, 3.78; N, 5.45.

2(1-Bromoethyl)-3,1-benzoxazin-4-one (7).

N{2-Bromopropionyl)anthranilic acid (6) (2.72 g, 10 mmoles)
was reacted with acetic anhydride (8 ml) under reflux while the
acetic acid formed was distilled off. When the temperature of the
vapor reached 140° the reaction mixture was evaporated in
vacuo to dryness. The oily residue gradually became solid. It was
recrystallized from a mixture of chloroform and hexane to give
compound 7 (2.39 g, 94%, mp 103-106°).

Anal. Caled. for C,(H,BrNO,: C, 47.27; H, 3.17; N, 5.51. Found:
C, 47.08; H, 3.23; N, 5.64.

2-Ethyl-3-(2-hydroxyethyl)quinazolin-4-one (10).

N-Propionylanthranilic acid (1.93 g, 10 mmoles) was dissolved
in acetic anhydride (7 ml) by gently heating. The solution was
refluxed at 140° while the acetic acid formed was distilled off.
Then the reaction mixture was concentrated in vacuo to dryness
and the formed 2-ethyl-3,1-benzoxazin-4-one 9 was treated with
ethanolamine (2.5 ml) and the mixture was stirred on an oil bath
between 145-150° for 3 hours. After cooling to ambient tempera-
ture 50% aqueous acetic acid (5 ml) was added to the reaction
mixture, which was allowed to crystallize. The crystals were fil-
tered off, washed with water, and dried to give compound 10
(0.92 g, 52%, mp 143-145°); 'H-nmr (deuteriochloroform): 1.37
(3H,t,J = 7Hz, 2-CH,CH,), 298 2H, q, ] = 7 Hz, 2-CH,), 4.01
(2H, t,J = 5 Hz, NCH,), 4.31 (2H, t,] = 5 Hz, CH,0), 7.31-7.90
(3H, m, Ar-H-7,89), 8.15 (1H, d, ] = 8 Hz, Ar-H-5).

Anal Caled. for C,H,N,0,; C, 66.03; H, 6.47; N, 12.84.
Found: C, 66.17; H, 6.44; N, 12.90.

2(1-Bromoethyl)-3-2-hydroxyethyl)quinazolin-4-one (11).

To a solution of 2-ethyl-3-(2-hydroxyethyl)quinazolin-4-one 10
(2.18 g, 10 mmoles) and sodium acetate (0.82 g, 10 mmoles) in
acetic acid (20 ml) a solution of bromine (1.6 g, 10 mmoles) in ace-
tic acid {10 ml) was added dropwise at room temperature. The
reaction mixture was stirred for 4 hours, then it was diluted with
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water (100 ml). The precipitated crystals were filtered off, washed
with water, and recrystallized from ethanol to give compound 11
(2.84 g, 95%, mp 100-102°); 'H-nmr (deuteriochloroform): 2.01
(3H, d, -CH,), 4.10 2H, m, NCH,), 4.20-4.80 (2H, m, CH,0), 5.48
(1H, q, 2-CH-Br), 7.30-7.90 (3H, m, Ar-H-6,7,8), 8.21 (1H, d,
Ar-H-5).

Anal. Caled. for C,H ,BrN,0,: C, 49.50; H, 4.41; N, 9.43.
Found: C, 49.52; H, 4.41; N, 9.29.

1-Methyl-3,4-dihydro-1 H,6 H|1,4]oxazino[3,4- bjquinazolin-6-one
@®.
Method D.

To a solution of 2(1-bromoethyl)-3,1-benzoxazin-4-one 7 (2.54
g, 10 mmoles) in dioxane (5 ml) a solution of ethanolamine (0.61
g, 10 mmoles) was added, and the reaction mixture was stirred at
room temperature for 0.5 hour. After addition of 40% aqueous
sodium hydroxide (1 ml) to the reaction mixture, the organic part
of the reaction mixture was distilled off in vacuo. From the aque-
ous residue the precipitated crystals were filtered off, washed
with water and recrystallized from ethanol to give compound 8

(see Table 1).

Method E.

A suspension of 2<(1-bromoethyl)-342-hydroxyethyl)quinazolin-
4-one 11 (2.97 g, 10 mmoles) in 2.5% aqueous sodium hydroxide
(24 ml) was stirred at ambient temperature for 1 hour. Then the
precipitated crystals were filtered off, washed with water and re-
crystallized from ethanol to give compound 8 (see Table 1).

2-Dibromomethyl-3-(2-hydroxyethyl)quinazolin-4-one (12).

To a solution of 2-methyl-34{2-hydroxyethyl)quinazolin-4-one 4
[32](2.04 g, 10 mmoles) and sodium acetate (1.64 g, 20 mmoles) in
acetic acid (20 ml) a solution of bromine (3.2 g, 20 mmoles) in
acetic acid (4 ml) was dropwise added at 60° during a period of
15 minutes. After stirring the reaction mixture for 10 minutes at
this temperature, it was cooled to room temperature and diluted
with water (10 ml). The precipitated crystals were filtered off and
recrystallized from ethanol to give compound 12 (2.75 g, 76.0%,
mp 153-155°); '"H-nmr (deuteriochloroform): 4.05 (2H, m, NCH,),
4.53 (2H, m, NCH,0), 7.13 (1H, s, CHBr,), 7.37-7.90 (3H, m, Ar-
H-6,18), 8.25 (1H, d, J = 8 Hz, Ar-H-5).

Anal. Caled. for C H,,Br,N,0, C, 36.49; H, 2.78; N, 7.74.
Found: C, 36.54; H, 2.85; N, 7.65.

1-Hydroxy-3,4-dihydro-1 H,6 H-[1,4]oxazino[3,4-b]quinazolin-6-
one (13).

Method F.

A suspension of 2-dibromomethyl-3{(2-hydroxyethyl)quinazo-
lin-4-one 12 (3.62 g, 10 mmoles) in 2.5% aqueous sodium hydrox-
ide solution (48 ml) was stirred at ambient temperature for 1
hour. Then the reaction mixture was filtered and the pH of the
filtrate was adjusted to 5-6 with acetic acid. The precipitated crys-

tals were filtered off and recrystallized from ethanol to give com-
pound 13 (see Table 1).

Method G.

A suspension of l-acetoxy-3,4-dihydro-1H,6H{1,4Joxazino-
[3,4-b]quinazolin-6-one (14) (2.6 g, 10 mmoles) in a mixture of
ethanol (10 ml) and 5% aqueous sodium hydroxide (20 ml) was
heated while the reaction mixture became clear (about 1 hour).
Then the ethanol was distilled off in vacuo and after cooling to
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ambient temperature the pH of the aqueous residue was adjusted
to 5-6 with acetic acid. The precipitated crystals were filtered off,
washed with water and recrystallized from ethanol to give com-

pound 13 (see Table 1).

1-Acetoxy-3,4-dihydro-1 H,6 H-[1,4]oxazino[3,4-b]quinazolin-6-
one (14).

Method H.

To a solution of 3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-b]quinazo-
lin-6-one 3 (2.02 g, 10 mmoles) and sodium acetate (1.62 g, 10
mmoles) in acetic acid (20 ml) bromine (1.6 g, 10 mmoles) was
dropwise added at room temperature. After two-hour stirring the
reaction mixture was heated on a water bath for 4 hours. Then
the reaction mixture was poured into water (100 ml). The aqueous
mixture was extracted with chloroform (3 x 20 ml). The combined
organic phase was first extracted with saturated aqueous bicar-
bonate solution (2 x 20 ml), then with water (2 x 20 ml). The dried
(sodium sulfate) chloroformic solution was evaporated in vacuo to
dryness. The residue was crystallized from ethyl acetate to give
compound 14 (see Table 1).

Method L

To a solution of 1-hydroxy-3,4-dihydro[l,4]Joxazino[3,4-blquin-
azolin-6-one (13) (2.18 g, 10 mmoles) in pyridine (10 ml) a mixture
of acetic anhydride (1.02 g, 10 mmoles) and pyridine (5 ml) was
dropwise added at room temperature. Then the reaction mixture
was stirred for 1 hour and it was diluted with water (50 ml). The
reaction mixture was neutralized with 20% aqueous hydrochloric
acid. The aqueous reaction mixture was extracted with chloro-
form (3 x 20 ml). The combined organic phase was washed with
water, dried (sodium sulfate) and evaporated in vacuo to dryness.
The residue was crystallized from aqueous ethanol to give com-

pound 14 (see Table 1).
1-Bromo-3,4-dihydro[1,4]Joxazino[3,4-blquinazolin-6-one (15).
Method J.

A solution of 3,4-dihydro[1,4]Joxazino[3,4-b]quinazolin-6-one 3
(1.78 g, 10 mmoles) and N-bromosuccinimide (1.78 g, 10 mmoles)
in the presence of a catalytic amount of benzoyl peroxide in chlo-
roform (40 ml) was refluxed for 3 hours. After cooling to room
temperature the reaction mixture was extracted with water, then
the dried (sodium sulfate) organic phase was evaporated in vacuo
to dryness. The residue was purified by chromatography over sili-
ca gel column (eluent: ethyl acetate). The product 15 was crystal-
lized from a mixture of chloroform-hexane (see Table 1).

3,4-Dihydro-1 H,6 H{1 ,4]Joxazino[3,4-b]quinazoline-1,6-dione (16).
Method K.

To a solution of 1-hydroxy-3,4-dihydro-1 H,6 H{1,4Joxazinc[3,4-
bJquinazolin-6-one (13) (2.18 g, 10 mmoles) in acetone (60 ml)
Jones reagent [18] (7.5 ml) was dropwise added. The reaction mix-
ture was stirred for 1 hour and 2-propanol (1 ml), then the solu-
tion of sodium acetate (1.5 g} in water (5 ml) was added to it. From
the green precipitation the solution was decanted and decolour-
ized with activated carbon. The filtered organic phase was evapo-
rated in vacuo to dryness. The residue was recrystallized from
methanol to give compound 16 (see Table 1).

1-Ethoxy-3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-blquinazolin-6-one
1?).
Method L.
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To a solution of l-bromo-3,4-dihydro[l,4]Joxazino[3,4-b]quin-
azolin-6-one 15 (2.81 g, 10 mmoles) in ethanol a solution of
sodium ethoxide (0.68 g, 10 mmoles) in ethanol (10 ml) was added
dropwise. The precipitated sodium bromide was filtered off and
the filtrate was evaporated in vacuo to dryness. The residue was
recrystallized from ethanol to give compound 17 (see Table 1).

2-(Phenylhydrazonomethyl)-3-(2-hydroxyethyl)quinazolin-4-one
19).

2-Dibromomethyl-3-2-hydroxyethyl)quinazolin-4-one 12 (3.62
g, 10 mmoles) was reacted with phenylhydrazine (4.32 g, 40
mmoles) in boiling ethanol (35 ml) for 30 minutes. After cooling
the precipitated crystals were filtered off and recrystallized from
ethanol to give yellow compound 18 as a 1:3 mixture of Zand E
geometric isomers (1.9 g, 62%, mp 214-219°); 'H-nmr (DMSO-d):
11.12 (0.73 H, s, NH-E), 14.57 (0.27 H, s, NH-2).

Anal. Caled. for C,H,\N,O; C, 66.22; H, 5.23; N, 18.17.
Found: C, 66.05; H, 5.28; N, 18.37.

1-Phenylhydrazono-3,4-dihydro-1 H,6 H{1,4]oxazino[3,4-b]lquin-
azolin-6-one (20).

Method M.

1-Bromo-3,4-dihydro-1 H,6 H-[1,4]oxazino[3,4- bjquinazolin-6-
one 15 (2.81 g, 10 mmoles) was reacted with phenylhydrazine
(4.32 g, 40 mmoles) in boiling ethanol (30 ml) for 6 hours. After
cooling the precipitated yellow crystals were filtered off and re-
crystallized from ethanol to give compound 20 (see Table 1).

Method N.

1-Hydroxy-3,4-dihydro-1 H,6 H{1,4Joxazino[3,4-blquinazolin-6-
one 13 (2.18 g, 10 mmoles) was reacted with phenylhydrazine
(4.32 g, 40 mmoles) in boiling ethanol (30 ml) for 6 hours. After
cooling the precipitated yellow crystals were filtered off, washed
with ethanol and recrystallized from ethanol to give compound

20 (see Table 1).
Method O.

To a chilled (0°) solution of phenyldiazonium chloride, pre-
pared from aniline (0.93 g, 10 mmoles) in 1:1 diluted aqueous hy-
drochloric acid (5 ml) in water (10 ml) [33], a solution of sodium
acetate (1.32 g) in acetic acid (5 ml) then 3,4-dihydro-1 H,6 H{1,4}-
oxazino[3,4-b]quinazolin-6-one 3 (2.02 g, 10 mmoles) in acetic
acid (8 ml) were gradually added at 0° and the reaction mixture
was stirred for 3 hours at this temperature. Then the reaction
mixture was allowed to stand overnight at room temperature.
The reaction mixture was diluted with water and the precipitated
yellow crystals were filtered off, washed with water and recrystal-
lized from ethanol to give compound 20 (see Table 1).

1-Hydroxyimino-3,4-dihydro-1 H,6 H{1,4]oxazino[3,4- blquinazolin-
6-one (21).

Method P.

To a solution of 3,4-dihydro-1 H,6 H-{1,4]Joxazino[3,4-b]quinazo-
lin-6-one 3 (2.02 g, 10 mmoles) in acetic acid (20 ml) at 0-5° a solu-
tion of sodium nitrite (0.7 g, 10 mmoles) in water (4 ml) was drop-
wise added. The reaction mixture was stirred at 0° for 3 hours,
then it was allowed to stand in the refrigerator overnight. The
reaction mixture was diluted with water (100 ml) and the precipi-
tated crystals were filtered off, washed with water, and boiled
with ethanol to give compound 21 (see Table 1).

1-Arylidene-3,4-dihydro-1 H,6 H-[1,4]oxazino[3,4-b]quinazolin-6-
ones (22).
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Method R.

A mixture of 3,4-dihydro-1H,6 H{1,4]Joxazino{3,4-b]quinazolin-
6-one 3 (2.02 g, 10 mmoles) and the appropriate aromatic alde-
hyde (15 mmoles) was heated at 160° for 30 minutes under nitro-
gen. Then the reaction mixture was recrystallized from ethanol to
give compound 22a and 22b (see Table 1). In the preparation of
compound 22a, benzaldehyde and that of compound 22b, 2-
furaldehyde were used as the aromatic aldehydes.

1-(N,N-Dimethylamino)methylene-3,4-dihydro-1 H,6 H{1,4]oxazi-
no[3,4-blquinazolin-6-one (23).

Method S.

To a solution of 3,4-dihydro-1H,6H-[1,4]Joxazino[3,4-blquinazo-
lin-6-one 3 (2.02 g, 10 mmoles) in dimethylformamide (10 ml),
phosphoryl chloride (2 ml, 20 mmoles) was dropwise added, and
the reaction mixture was stirred at 60° for 3 hours. After the mix-
ture had cooled it was poured onto crushed ice (20 g) and the pH
of the aqueous phase was adjusted to 7 with 10% sodium hydrox-
ide. The precipitated yellow crystals were filtered off, washed
with water and recrystallized from dimethylformamide to give
compound 23 (see Table 1).

Ethyl o,6-dioxo-3,4-dihydro-6H,11H{l,4]oxazino[3,4-bjquinazo-
lin-1-acetate (24).

Method T.

3,4-Dihydro-1H,6 H1,4]oxazino[3,4-b]quinazolin-6-one 3 (2.02
g, 10 mmoles) and ethyl oxalate (2.72 ml, 20 mmoles) were al-
lowed to react in ethanol (20 ml) in the presence of sodium ethox-
ide (1.32 g, 20 mmoles) at 80° for 4 hours. After cooling to room
temperature the precipitated crystals were filtered off, dissolved
in water (50 ml) and acidified with 5% hydrochloric acid (15 ml).
The precipitated crystals were filtered off, dried and recrystal-
lized from dimethylformamide to give compound 24.
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