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1-Mono- and previously unknown 1,2-disubstituted 1,2-dihydro-3,1-benzox-
azin-4-ones 7 and 9, potential prodrugs of flufenamic acid (6) and mefenamic
acid (8), and 4H-1,2-dihydro-pyrido-[2,3-d)-(1,3]-0xazin-4-ones 11, potential

gs of niflumic acid (10), were pn.zpared; the structures of all new
compounds wereconfirmed by spectroscopic methods.

1,2.Dihydro-3,1-benzoxazin-4-on- und 4H-1,2-Dihydro-pyrido-{2,3-d}-
{1,3]-oxazin-4-on-Derivate als potentielle Prodrugs, Teil I: Synthesen

1-Mono- und bis jetzt unbekannte 1,2-disubstitvierte 1,2-Dihydro-3,1-benz-
oxazin4-on- 7a-7f und 9a-9g und 4H-1,2-dihydro-pyrido-{2,3-d]-[1.3]-0x-
azin-4-on-derivate 11a-11e wurden als potentielle Prodrugs aus Flufenamin-
siure, Mefenaminsture bzw. Nifluminsiure hergestellt, ihre Strukturen wur-
den spektroskopisch gesichert.

e ———

According to the gastro-intestinal side effects and poor percutancous
pcrmeability of the Non-Steroidal Antirheumatics (NSAR), a lot of poten-
tial prodrugs were synthesized. Most of them are carboxy.lic esters, for
example, etofenamat” (1), momit}umat” (2), acetylosalicylic methylthio-
methylester (3), and acemetacin ) (4). It was reported that the 1,3-ben-
zodioxan-4-one derivatives" (5) were potential prodrugs of acetylosalicylic
acid. These compounds are cyclic condensation products of acetylosalicylic
acid and alcohol (R = OEt).

Due to the structural similarity to salicylic aci::l, 1-mono-
and previously unknown 1.2-disupstituted l.2-d1hydxo-3,!-
penzoxazin-4-ones 7 and 9, potential prodrugs of flufenamic
acid (6) and mefenamic acid (8), and 4H-1,2-dihydro-pyri-
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do-[2,3-d]-[1,3}-0xazin-4-ones 11, potential prodrugs of ni-
flumic acid (10), were prepared. The kinetics of hydrolysis
of the new potential prodrugs in buffered aqueous media
(30% methanol) were investigated. The results show that
most of the new compounds are fast hydrolysized to deliver
their parent acids. The percutaneous permeation of some of
the new potential prodrugs through excised human skin was
measured by an in vitro technique. Their permeabilities are
at least twice as large as the permeability of the parent acid.
Here we wish to report first the syntheses and spectroscopic
properties of the new compounds.

The starting compounds were the known NSAR flufe-
namic acid (6), mefenamic acid (8), and niflumic acid (10).
Dell and Kamp” prepared compound 7a from 6 and 37%
formaldehyde-solution in methanol in 50% yield. We found
that the compounds 7a, 9a, and 11a were formed by treat-
ment of 6, 8, and 10, resp., with paraformaldehyde in dry
dichloromethane or chloroforme in the presence of dry
ZnCl; in over 93% yield. Temp. and reaction time were
dependent on the starting materials, in the case of 6 the
reaction was carried out at room temp. within 2 h. The
condensation of the starting compounds with aldehyde ace-
tals or trialky! orthoformate took place in dry toluene using
p-toluenesulfonic acid as catalyst, and yielded products 7b-
f, 9b-g, and 11b-e. Due to the lower reactivity of 10, the
preparation of compounds 11 needed more vigorous condi-
tions than required by compounds 7 and 9. Most of the
newly synthesized compounds are stable with the exception
of 7b and 7¢, which decompose on the TLC-surface to 6.

The NMR-spectroscopic evidence for the structures of the
compounds was difficult to achieve due to the two aromatic
rings, a newly produced chiral center and steric hinderance
by the two substituents at N-1 and C-2 of compounds 7b-g.
In these cases the rotation around the N-C-1'-bond is not
free at room temp. and some of the carbon- and hydrogen-
atomes have doubled signals in their '>C- or 'H-NMR-spec-
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tra, respectively. By modem analytical techniques, however,
for example two dimensional and double-resonance spectra,
and measurements at elevated temp., the structures of all
new compounds were confirmed".

Experimental Part

1-(3'-Trifluoromethyl-phenyl)-1,2-dihydro-3,1-benzoxazin-4-one(7a)

To a solution of 4.2 g of 6 (15 mmol) and 0.9 g of paraformaldehyde in
150 ml of dichloromethane a catalytic quantity of dry ZnCl, powder was
added. The mixture was stirred at room temp. for 2 h and then washed with
5% NayCOj; solution and water. The org. phase was dried and evaporated
to dryness under reduced pressure. Crystallization of the solid residue from
petroleum ether/ether yielded 4.1 g of 7a (93%) as white crystals, m.p.
84-85°C.- C;sH(F3NO; (293.2) caled. C 61.4 H 3.44 N 4.8 found C 61.3
H 3.55 N 4.8.- IR (KBr): 3050; 2960; 1725; 1610; 1580; 1500; 1235; 1150;
1120; 800; 755; 740, and 700 cm™* .- "H-NMR (250.13 MHz, CDCl3): 8 =
5.60 (s, 2H, H-2), 7.06 (d, IH, H-8, 3-'7,: = 8.3 Hz), 7.20 (¢, 1H, H-6),
7.30-7.55 (m, SH, H-7,2'4',5'6'), 8.12 (d, 1H, H-5, 315,6 = 7.85 Hz).-
BC-NMR (62.89 MHz, CDCly): & = 80.6 (t, C-2), 117.8 (s, C4,), 118.7 (d,
C-8), 119.3 (g, C-2"), 121.8 (q, C-4"), 123.6 (q, CF3), 123.7 (d, C-6), 125.8
(d, C-6"), 130.5 (d, C-5"), 131.3 (d, C-5), 132.7 (q, C-3"), 135.1 (d, C-7),
144.8 (s, C-1°), 145.7 (s, C-8,), 163.5 (s, C-4).- MS (80 eV, 90°C): m/z (%)
= 293 (78, M), 292 (2), 264 (19), 263 (100), 248 (27), 244 (1), 243 (6),
235(9), 216 (4), 195 (1), 194 (4), 180 (29), 167 (3), 166 (10), 145 (16), 125
(3), 95 (8), 92 (18), 77 (9), 51 (10).

1-(3'-Trifluoromethyl-phenyl)-2-methoxy-1 2-dihydro-3,1 -benzoxazin-
4-one (7b)

4.2 g of 6 (15 mmol), 7.0 ml of trimethyl orthoformate and a catalytic
amount of p-toluenesulfonic acid were added to 150 ml of dry toluene
under dry conditions. The mixture was then refluxed for 4 h. After cooling
to room tep. the mixture was washed with 5% cold Na,CO; solution and
cold water. The org. phase was dried and evaporated to dryness under
reduced pressure. The solid residue was recrystallized from petroleum
ether giving 4.3 g of Tb (89%) as a white powder, m.p. 63-64°C.-
Ci6H12F3NO; (323.3) caled. C 59.5 H3.74 N 4.3 found C 59.7 H3.80 N
4.2.- IR (KBr): 3020; 2960; 1740; 1615; 1585; 1500; 1230; 1170; 1130;
800: 755: 740; 700 cm.- 'H-NMR (250.13 MHz, CDCl): § =3.60 (s, 3H,
OCH3), 6.00 (s, 1H, H-2), 6.71 (d, 1H, H-8, 3]-,.3 = 8.2 H2), 37.05 (, 1H,
H-6), 7.30-7.65 (m, 5H, H-7,2'4',5",6"), 8.07 (4, IH, H-5, “Jsg = 7.88
Hz).- PC-NMR (62.89 MHz, CDCl): § = 54.4 (g, OCHy), 106.0 (d, C-2),
113.5 (s, C4,), 1149 (d, C-8), 121.5 (g, C-2"), 122.1 (g, C4), 123.7 (q,
CF3), 123.7 (d, C-6), 128.8 (d, C-6"), 130.5 (d, C-5"), 130.8 (d, C-5), 132.6
(g, C-3"), 135.8 (d, C-1, 1412 (s, C-1°), 143.7 (s, C-8,), 160.9 (s, C-4).-
MS (80 eV, 80°C): m/z (%) =323 (4, M™), 202 (9), 264 (20), 263 (100),
248 (1), 244 (2), 243 (4), 235 (9), 216 (4), 195 (1), 194 (2), 167 (6), 166
(7), 145 (), 125 (1), 95 (4, 92 (11), 77 (4), 51 (4).

1-(3' -Trifluoromethyl-phenyl)-2-ethoxy-1 \2-dihydro-3,1-benzoxazin4-one
(7¢)
This compound was prepared as described for 7b, from 5.6 g of 6 20

mmol), 10.0 m! of triethyl orthoformate and p-toluenesulfonic acid in 150

Arch. Pharm. (Weinheim) 324, 821-825 (1991)



1,2-Dihydro-3,1 -benzoxazin-4-one

ml of dry toluene. The solid sesidue was recrystallized from petroleum
ether giving 6.0 g of Tc (89%) as a white powder, m.p. 40-41°C.-
C,,H14F3NO; (331.3) calcd. C 60.5 H 4.18 N 4.2 found C 60.8 H 423 N
4.0.- IR (KBr): 3020; 2960; 1740; 1615; 1585; 1500; 1230; 1170; 1130;
800; 755; 740; 700 cm’’.- 'H-NMR (250.13 MHz, CDCl): 8 = 1.28 @,
3H, CHg), 3.70-3.90 (m, 1H, H/H,-CH,CHy), 33.90-4.05 (m, 1H, HyHy
CH,CHy), 6.09 (s. 1H. H-2). 6.71 (d, 1H. H8, “Jp4 = 8.36 Hsz). 7.04 (1,
1H, H-6), 7.40-7.61 (m, SH, H-7.2°,4',5".6"), 8.06 (d, 1H, H-5, "Js¢ = 7.8
Hz).- ’C-NMR (6289 MHz, CDCly: & = 149 (g, CH), 613 (.,
CH,CHy), 1049 (d, C-2), 1134 (s, C-4,), 114.8 (4, C-8), 121.3 (q, C-2",
122.3 (g, C-4"), 123.5 (. CFy), 123.7 (d, C-6), 1288 (d, C6"), 130.6 ('d.
C-5"), 130.7 @, C-5), 1327 (g, C-3), 135.7 (d, C-7), 1413 @5, C-1"),
143.9 (s, C-8,), 161.1 (s, C4)- MS (80 eV, 75°C); m/z (%) = 337 (4,
M*). 292 (16), 264 (23), 263 (100), 248 (1), 244 (2), 243 (3), 235 (7). 216
(@), 195 (1), 194 (2), 167 (7). 166 (6), 145 (6), 125 (1), 95 (3), 92 (8, 77

@, 51 3)-

1«3 -Trx_'ﬂuoromethyl-phenyl)-2-chIoromethyl-I ,2-dihydro-3,1-benzoxazin-
4-one(7d)

This compound was prepared as described for 7b, from 4.2 g of 6 (l's
mmol), 5.0 ml of 1,1-dimethoxy-2-chloro-ethane and p-loluel'\csulfomc
acid in 150 ml of dry toluene. The solid residue. was recrystallized from
hexane/chloroforme giving 4.4 g of 7d (86%) as light-yellow crystals, m.p.
118-119°C.- C6H1CIF3NO; (341.7) caled. C 56.2 H 3.24 N 4.1 found C
56.4 H3.47N40- IR (KBr): 3060; 2?80. 1755; 1610; 1590; 1500; 1230;
1 185: 1130; 785; 765; 740; 700 cm’.- 'H-NMR (250.13 MHz, CDCl;): § =
3.89 (d, 2H.3J2, cipar = 6.75 Hz, H-2) 3.90(dd, ll-;. H,/H,-CH,CI), 5.86 (1,
1H 3J2, a1 = 6.75 Hz, H-2), 7.05 (d, 1H, H-8, "J; 4 = 7.89 lgz). 722 (1,
1H, H-6), 7.47-7.60 (m, 5H, H-7,2’.4°,5',6"), 8.10 (d, 1H, H-5, "J5 6 = 7.76
Hz).- *C-NMR (62.89 MHz, CDCLy): 8 = 41.9 (t, CH;CD), 90.5 (d, C-2),
117.6 (s, C-45), 1202 (@ C-2°), 121.2 (d, C-8), 122.4 (q, C-4"), 123.5 (g,
CFa). 124.1 (d, C-6), 126.7 (d, C-67), 130.5 (d, C-5"), 130.7 (d, C-5), 131.9
q. C-3" 135.8 (d, C-7), 142.9 (s, C-l'),+ 1255.9 (s, C-8,), 161.0 (s, C-4).-
MS (80 eV, 110°C): m/z (%) = 341 (9, M™, °C), 292 (100), 264 (33), 263
(12). 244 (3), 235 (4), 216 (3), 195 (2), 194 (1), 167 (8), 166 (4), 145 (6),
125 (2), 95(4), 92 (6). 77 (5), 51 3).

1-(3 -Tnﬂuoromethyl-phenyl)-Z-melhaxymethyl-l 2-dihydro-3.1-benz-
g,xazl"l-4'0ﬂe (Te)

This compound was prepared ds described for 7b, from 5.6 g of 6 (20
mmol), 4.0 g of 1,1,2-trimethoxy-ethane and p-toluenesulfonic acid in'ISO

1 of dry wluene. The viscous, light yellow oil was purified by cc (silica
:‘el: pegoleum ether/ethyl acetate (7/3)) giving 5.5 g of 7e (82%) as a

iscous and nearly colourless oil.- Cj7HsF3NO; (337.3) caled. C 60.5 H
“js N 4.2 found C 60.2 H 4.43 N 4.3 IR (Film): 3080; 2940; 1740;
‘:;510: 1585; 1490; 1230; 1170; 1130; 800; 750; 700 cm''.- 'H-NMR
(250.13 MHz, CDCl3): 8 = 3.39 (s, 3H, OCHjy), 3.76 (m, 2H, H, and
H,-CH,OCH3). 580 (@d. 332 azoas = 7.60 Hz, 1H, H-2), 7.00 (d, 1H,
H-8. 3,7'8 = 8.20 Hz), 7.14 (t, IH, H-6l)3. 7.44-7.58 (m, 5H, H-7,2’' 4'.5",6"),
8.07 (d, 1H, H-5, *Jsg = 7.90 Ha)- "C-NMR (62.89 MHz, CDCly): § =
59.5 (q, OCH;), 70.5 (t CH0CH;), 89.0 (. C-2), 1167 G, C-4,), 119.4
(d, C-8), 1206 @, C-27), 122.1 (g, C-4’), 122.9 4, C-6), 123'.6 (q. CFy),
127.0 (4, C-67, 1303 (. C-5"), 130.6 (d, C-5). 1323 (q, C-3), l35.4° «,
C-T). 1436 (5, C-1"), 145.3 (s, C-8,), 161.9 (s, C-4).- MS (80 eV, 133°C):
oz (%) =337 6, M*), 292 (100), 264 (34), 263 (4), 248 (1), 244 (4), 235
3). 216 ) 195 (2), 167 (7), 166 (3), 145 (5), 125 (1), 95 (1), 92 (3), 77

(@), 51 (1)
143 .Tr,:ﬂuoromethyl-phenyl)-2-¢thoxycarbonyl-l 2-dihkydro-3,1-benz-
oxazin-4-one (1D

42gof6(15 mmol), 5.0 ml of ethyl 1.1-diethoxyacetate and p-toluene-
ult:onic acid were added to 150 ml of dry toluene. After refluxing for 3 h
s
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additional 2.0 ml of ethy] 1,1-diethoxy-acetate are added. The mixture was
further refluxed for 2 h. After cooling to room temp. the mixture was
washed with cold 5% Na;COj solution and cold water. The org. phase was
dried and evaporated to dryness under reduced pressure. The solid residue
was purified by cc (silica gel; chloroforme/ethyl acetate (9.5/0.5)). The
main fraction was evaporated under reduced pressure, The product was
crysiallized from n-hexanc giving 4.7 g of 7f (86%) as white crystals; m.p.
78-79°C.- CygH4F3NO;, (365.3) caled. C 59.2 H 3.86 N 3.8 found C 59.1
H 3.88 N 3.6.- IR (KBr): 3020; 2980; 1765; 1610; 1590; 1500; 1230; 1175;
1130; 800; 760; 740, 700 cm™'.- 'H-NMR (250.13 MHz, CDCl;): § = 1.23
(t, 3H, J = 7 Hz, CHy), 4.20-4.32 (m, 2H, H, and H,-CH,CH3), 6.04 (s, 1H,
H-2), 6.98 (d, 1H, H-8, 317_3 = 8.20 Hz), 7.15 (1, IH, H-6), 7.45-7.6] (m.
5H, H-7,2'4',5",6"), 8.07 (d, 1H, H-5, *Js 4 = 7.90 Hz).- >C-NMR (62.89
MHz, CDCly): & = 13.9 (g, CH3), 63.1 (1, O CH;Hjy), 86.4 (d, C-2), 116.7 (s,
C-4,), 118.1 (d, C-B), 119.9(q. C-2), 122.4 (g, C-4"), 123.4 (d, C-6), 123.6
(q, CF3), 126.3 (d, C-6'), 130.6 (d, C-5"), 130.8 (d, C-5), 132.4 (q, C-3),
135.4 (d, C-7), 143.0 (s, C-1°), 144.4 (3, C-8,), 161.4 (s, C-4), 166.8 (s,
COOEL).- MS (80 eV, 75°C): m/z (%) = 365 (4, M*), 292 (100), 264 (26),
263 (4), 244 (2), 235 (3), 216 (3), 195 (1), 167 (9), 166 (3), 145 (4), 95 (1),
92 (2), 77 (4), S1 (1),

1-(1' 2’ -Dimethyl-phenyl)-1.2-dikydro-3.1-benzoxazin-4-one(9a)

This compound was prepared as described for 7a. from 3.6 g of 8 (15
mmol), 0.9 g of paraformaldehyde and ZnCl; powder in 150 ml of dry
dichloromethane. The solid residue was purified by crystallization from
n-hexane giving 3.6 g of 9a (95%) as white crystals, m.p. 82.5-83.5°C.-
C6HisNO; (253.3) calcd. C 759 H 5.97 N 5.5 found C 75.7 H 6.01 N
5.2.- IR (KBr): 3020; 2980; 1725; 1610; 1575; 1495; 1225; 780; 765: 750;
715 em™'.- '"H-NMR (250.13 MHz, CDCl;): § = 2.18 (5, 3H, CH3), 2.26 (s,
3H, CHjy), 5.39 (s, 2H, H-2), 6.45 (d. 1H, J75 = 8.35 Hz, H-8), 6.90-7.30
(m, 4H, H-6,4',5",6"), 7.35 (1, 1H, H-7), 8.04 (d, 1H, *J5.6 = 7.25 Hz, H-5).-
BC.NMR: (62.89 MHz, CDCL): § = 14.3 (g, CHj-aryl), 20.6 (g, CH;-
aryl), 80.3 (t, C-2), 114.1 (s, C-4,), 115.7 (d, C-8), 120.5 (d. C-6"), 124.8
(d, C-6), 126.8 (d, C-4%), 129.3 (d, C-5"), 131.1 (d, C-5), 134.6 (s, C-2"),
135.1 (d, C-7), 139.1 (s, C-3'), 140.8 (s, C-1'), 148.6 (s, C-8,), 164.3 (s,
C-4).- MS (80 ¢V, 86°C): m/z (%) = 253 (100, M™), 252 (8), 224 (18), 223
(79), 209 (17), 208 (48), 195 (8), 194 (42), 180 (18), 105 (2), 77 (26), 51
an.

1-(1' 2’ -Dimethyl-phenyl)-2-methoxy-1 2-dihydro-3 .1 -benzoxazin-4-one
(9b)

4.8 g of 8 (20 mmol), 5.0 ml of trimethy! orthoformate and p-toluenesul-
fonic acid in 150 ml of dry toluene were refluxed for 3 h. Then 2.0 ml of
trimethyl orthoformate were added and the mixture was further heated
under reflux for 2 h. After cooling to room temp., the mixture was treated as
described for 7b. The residue was at first purified by cc (silica gel; petro-
leum ether/ethyl acetate 7.5/2.5) and then by crystallization from n-hex-
ane/ethyl acetate giving 5.2 g of 9b (92%) as white crystals, m.p. 115-
116°C.- C}3H|3NO; (283.3) calcd. C 72.1 H 6.05 N 4.9 found C 72.2 H
6.03 N 4.8.- IR (KBr): 3010; 2970; 1740; 1610; 1580; 1490: 1230; 790;
780; 750; 720 cm’'.- '"H-NMR (250.13 MHz, CDCly): 8 = 2.09 (s, 3H,
CHj-aryl), 2.34 (s, 3H, CHj-aryl), 3.45 (s, 3H, OCH3), 5.83 (s, 1H, H-2),
622 (d, 1H, *11.8 = 8.44 Hz, H-8), 6.92 (1, 1H. *Js.s = J67 = 7.50 Hz, H-6),
7.20-1.40 (m, 4H, H-7,4",5"6"), 8.03 (d, IH, *J56 = 7.50 Hz, H-5).- "’C-
NMR (62.89 MHz, CDCl3): & = 14.4 (q, CHy-aryl), 20.1 (q, CH;-aryl), 53.8
(g, OCH3), 105.2 (4, C-2), 111.2 (s, C4,), 113.7 (d, C-8), 119.6 (d, C-6"),
125.8 (d, C-6), 1269 (d, C4"), 129.5 (d, C-5), 129.8 (d, C-5), 134.7 (s,
C-2°), 136.0 (d. C-7), 137.5 (s, C-3°), 138.6 (3, C-1'), 144.7 (s, C-8,), 162.3
(s, C-4).- MS (80 eV, 73°C): m/z (%) = 283 (9, M), 253 (3), 252 (15), 224
(22), 223 (100), 209 (5), 208 (19), 195 (2), 194 (9). 180 (12). 105 (3), 77
(12), 51 (4).
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1-(I' 2’ -Dimethylphenyl)-2-ethoxy-1 2-dihydro-3,1-benzoxazin-4-one(9¢)

This compound was prepared as described for 9b, from 3.6 g of 8 (15
mmol), 7.0 ml of triethyl orthoformate and p-toluenesulfonic acid in 150 ml
of dry toluene. The solid residue was first flash chromatographed (silica gel;
chloroforme/ethyl acetate 9.5/0.5) and crystallized from n-hexane giving
4.1 g of 9¢ (91%) as white crystals, m.p, 119.0-120.5°C.- C;5H gNO;
(297.4) calcd. C 72.7 H 6.44 N 4.7 found C 72.4 H 6.36 N 4.5.- IR (KBr):
3040; 2990; 1740; 1610; 1580; 1495; 1230; 795; 780; 760; 730 cm’.- 'H-
NMR (250.13 MHz, CDCl3): § = 1.24 (1, 3H, J = 7 Hz, CH,CH3), 2.12 (s,
3H, CHj-aryl), 2.35 (s, 3H, CHj-aryl), 3.64-3.78 (m, 1H, Hy/H,-CH,CHs),
3.86-4.10 (m, 1H, H/H,-CH,CH3), 5.92 (s, 1H, H-2), 6.22 (d, IH, 75
= 8.25 Hz, H-8),6.90(, 1H, 315,5 = 3.l7,s = 7.88 Hz, H-6), 7.20-7.40 (m, 4H,
H-7,4',5',6"), 8.04 (d, IH, 315,6 = 7.88 Hz, H-5).- Bc.NMR (62.89 MHz,
CDCly): § = 14.1 (q, CHy), 14.9 (q, CHy-aryl), 20.6 (q, CHj-aryl), 629 (t,
OCH,CH3), 105.1 (d, C-2), 111.9 (s, C4,), 114.0 (d, C-8), 119.6 (d, C-6"),
126.4 (d, C-6), 126.8 (d, C-4"), 130.0 (d, C-5"), 130.3 (d, C-5), 135.4 (s, C-
2°),135.6 (4, C-7), 138.1 (5, C-3°), 139.0 (s, C-1"), 145.3 (s, C-8,), 161.9 (s,
C-4).- MS (80 eV, 73°C): m/z (%) = 297 (5, M™), 253 (3), 252 (16), 224
(23), 223 (100), 209 (6), 208 (20), 195 (2), 194 (9), 180 (11), 105 ).7709),
51().

1-(I' 2’ -Dimethylphenyl)-2-chloromethyl-1 2-dihydro-3 1 -benzoxazin-
4-one (9d)

This compound was prepared from 4.8 g of 8 (20 mmol) and 5.0 ml of
1,1-dimethoxy-2-chloroethane in 150 ml of dry toluene. Two drops of
conc. H,SO, were used as catalyst. After refluxing for 6 h the mixture was
treated as described for 7a. The solid residue was purified by crystallization
from chloroforme/n-hexane giving 4.5 g of 9d (75%) as light yellow crys-
tals, m.p. 131-132°C.- C;7H,(CINO; (310.8) calcd. C 67.7 H 5.34 N 4.6
found C 67.5 H 5.40 N 4.4.- IR (KBr); 3040; 2930, 1725; 1610; 1560;
1490; 1240; 800; 785; 770; 730 cm™'.- 'H-NMR (250.13 MHz, CDCl,): 5 =
2.12 (s, 3H, CHj-aryl), 2.35 (s, 3H, CHjy-aryl), 3.78 (d, 2H, >J,, CHXCL =
5.66 Hz, CHz C1) (dd, 1H, H,/H,-CH,Cl), 5.62 (1, 1H, *J2, crpcr = 5.66 Hz,
H-2), 6.40 (4, 1H, 3Jg7 = 8.31 Hz, H-8), 6.90-7.40 (m, 5H, H-6,7,4',5',6"),
8.03 (d, 1H, 356 = 7.53 Hz, H-5).- *C-NMR (62.89 MHz, CDCly): 8 =
14.1 (g, CH;-aryl), 20.6 (q, CHj-aryl), 42.8 (1, CH,Cl), 88.8 (d, C-2), 112.7
(s, C-4y), 115.5 (d, C-8), 120.2 (d, C-6'), 125.8 (d, C-6), 128.5 (d, C4"),
130.5 (d, C-5°), 130.8 (d, C-5), 135.7 (d. C-7), 136.0 (s, C-2"), 139.1 (s,
C-3"), 139.4 (s, C-1"), 146.6 (s, C-8,), 162.3 (s, C-4).- MS (80 eV, 95°C):
m/z (%) = 301 (13, M*, ¥C1, 253 (17), 252 (100), 224 (37), 223 (4), 209
(9), 208 (7), 195 (1), 194 (4), 180 (6), 105 (4), 77 (10), 51 (3).

1-(1° 2'-Dimethylphenyl)-2-methoxymethyl-1 2-dihydro-3 1 -benzoxazin-
4-one (9e)

This compound was prepared from 4.8 g of 8 (20 mmol), 4.0 ml of
1,1,2-trimethoxy-ethane, and p-toluenesulfonic acid in 150 ml of dry to-
luene. After refluxing for 5 h, the mixture was treated as described for 7a.
The solid residue was first purified by cc (silica gel; petroleum ether/ethyl
acetate 8/2) and then by crystallization from dichloromethane/petroleumn
ether giving 4.9 g of 9e (83%) as white crystals, m.p. 60.5-61.5°C.-
C15H1gNO3 (297.4) caled. C 72.7H 6,44 N 4.7 found C 72.7 H6.55 N 4.5.-
IR (KBr): 3080; 2920; 1730; 1610, 1575; 1485; 1225; 790; 775; 760; 725
cm'.- 'H-NMR (250.13 MHz, CDCl3): = 2.12 (s, 3H, CHy-aryl), 2.34 (s,
3H, CHj-aryl), 3.31 (s, 3H, OCHy), 3.60-3.80 (m, 2H, H, and H,-
CH,0CHj), 5.60 (¢, 1H, *J5, cryocu; = 5.63 Hz, H-2), 6.36 (d, 1H, *Jg7 =
8.44 Hz, H-8), 6.85-7.36 (m, 5H, H-6,7,4',5",6"), 8.02 (d, 1H, 315,6 =8.25
Hz, H-5).- ’C-NMR (62.89 MHz, CDCly): § = 14.7 (q, CHy-aryl), 20.6 (g,
CH;j-aryl), 59.0 (q, OCH;3), 71.3 (1, CH,OCH3), 88.0 (d, C-2), 113.0 (s,
C-4,), 115.4 (d, C-8), 119.7 (d, C-6"), 126.7 (d, C-6), 126.8 (d, C-4"), 130.0
(d, C-5), 130.3 (d, C-5), 135.3 (d, C-7), 136.0 (s, C-2"), 139.1 (s, C-3"),
139.6 (s, C-1"), 147.2 (s, C-8,), 163.3 (s, C-4).- MS (80 eV, 108°C): m/z

Schwenker und Chen

(%) = 297 (6, M"), 253 (20), 252 (100), 224 (48), 223(7). 209 (13), 208 (7),
195 (1), 194 (4), 180 (7), 105 (3), 77 (8), 51 (1).

1-(I’ 2’ -Dimethylphenyl)-2-ethoxycarbonyi-1 2-dihydro-3,1 -benzoxazin-
4-one (90

This compound was prepared from 2.4 g of 8 (10 mmol), 3.0 ml of
1,1,2-trimethoxy-ethane, and p-toluenesulfonic acid in 150 ml of dry to-
luene. The mixture was refluxed for 18 h. After cooling to room temp. the
mixture was treated as described for 7a. The solid residue was first purified
by cc (silica gel; n-hexane/ethyl acetate 6.5/3.5) and then by crystallization
from n-hexane giving 2.5 g of 9f (77%) as white crystals, m.p. 116-117°C.-
Cy9H9NO, (325.4) calcd. C 70.1 H 5.89 N 4.3 found C 70.2 H 59 N 4.2.-
IR (KBr): 3010; 2950; 1740; 1610; 1580; 1490; 1210 790; 760; 750; 720
cm’.- '"H-NMR (250.13 MHz, CDCl3): § = 1.22 (t. 3H, J = 7 Hz, CHj),
2.09 (s, 3H, CHj-aryl), 2.34 (s, 3H, CHj-aryl), 4.25 (m, 2H, H, and H,-
CH,CHy), 5.75 (s, 1H, H-2), 6.42 (d, 1H, 3J73 = 8.25 Hz, H-8), 6.90-7.55
(m, SH, H-6,7,4’,5",6"), 8.02 (d, 1H, %56 = 7.50 Hz, H-5).- *C-NMR
(62,89 MHz, CDCl3): 8 = 14.0 (q, CH3), 14.6 (q, CHs-aryl), 20.6 (q, CH;3-
aryl), 62.6 (t, CH,CHjy), 87.7 (d, C-2), 113.5 (s, C-4,), 115.0 (d, C-8), 120.4
d, C-6"), 126.7 (d, C-6), 127.1 (d, C-4"), 130.1 (d, C-5"), 130.8 (d, C-5),
135.2 (s, C-2°), 135.5 (d, C-7), 139.4 (s, C-3"), 139.7 (s, C-1"), 146.0 (s,
C-8,), 163.6 (s, C-4), 167.5 (s, COOEL).- MS (80 eV, 90°C): m/z (%) = 325
(6, M%), 253 (18), 252 (100), 224 (35), 223 (1), 209 (10), 208 (4), 195 (1),
194 (3), 180 (8), 105 (4), 77 (1), 51 (1).

1-(1' 2’ -Dimethylphenyl)-2-methyl-1,2-dihydro-3,1-benzoxazin-4-one(9g)

This compound was prepared from 2.4 g of 8 (10 mmol), 5.0 ml of
1,1-dimethoxyethane, and p-toluenesulfonic acid in 150 ml of dry chloro-
forme by refluxing for 5 h. After cooling to room temp., the mixture was
treated as described for 7a. The solid residue was first purified by cc (silica
gel; dichloromethane) and then by crystallization from dichloromethane/pe-
troleum ether giving 2.3 g of 9g (86%) as white crystals, m.p. 99-100°C.-
Cy7H;NO, (267.3) calcd. C 76.4 H 6.41 N 5.2 found C 76.3 H 6.36 N 5.3.-
IR (KBr): 3030; 2950; 1725; 1610; 1575; 1490; 1235; 790; 780; 750; 725
em™ .- '"H-NMR (250.13 MHz, CDC;): 8 = 1.42 (d, 3H. 3J2, cuy = 5.90 Hz,
CHj), 2.18 (s, 3H, CHs-aryl), 2.37 (s, 3H, CHj-aryl), 5.70(q, IH. ’J2. iz =
5.90 Hz, H-2), 6.18 (d, 1H, )7 = 8.35 Hz, H-8), 6.86-7.40 (m, 5H, H-
6.7,4,5"6"), 8.04 (d, 1H, *Js 6 = 7.87 Hz, H-5).- "C-NMR (62.89 MHz,
CDCly): 8 = 14.8 (q, CHj-aryD), 19.0 (q. CH3), 20.6 (q. CHs-aryl). 85.8 (d,
C-2), 112.7 (s, C-4,), 115.0 (d, C-8), 119.4 (d, C-6"), 126.8 (d, C-6), 127.0
(d, C-4"), 129.9 (d, C-5°), 130.2 (d, C-5), 135.3 (d, C-7), 136.3 (s, C-2’),
138.4 (s, C-3°), 138.6 (s, C-1°), 149.2 (5, C-8,), 163.6 (s, C-4).- MS (80 eV,
86°C): m/z (%) = 267 (53, M™), 253 (6), 252 (32), 224 (30), 223 (100), 209
(12), 208 (45), 195 (4), 194 (16), 180 (17), 105 (4), 77 (30).

1-(3'-Trifluoromethylphenyl)-4-H-1 2-dihydro-pyrido-[2 3-d]-[ ] 3]-oxazin-
4-one (11a)

This compound was prepared from 4.2 g of 10 (15 mmol), 0.9 g of
paraformaldehyde and ZnCl; powder in 150 ml of dry chloroforme by
refluxing for 24 h. After cooling to room temp., the mixture was treated as
described for 7a. The solid residue was first purified by flash chromato-
graphy (silica gel; ethyl acetate/n-hexane 4/6) and then by crystallization
from dichloromethane/petroleum ether giving 4.2 g of 11a (93%) as white
crystals, m.p. 102-103°C.- C 4HgF3N,0; (294.2) caled. C 57.2 H 3.08 N
9.5 found C 57.0 H 3.15 N 9.5.- IR (KBr): 3090; 2960; 1730; 1610; 1580;
1490; 1235; 1160; 1120; 800; 780; 745; 700 cm''.- 'H-NMR (250.13 MHz,
CDCly): & = 5.67 (s, 2H, H-2), 7.10 (dd, 1H, H-6, Js¢ = 7.75 Hz, ’J7 =
4.76 Hz), 7.47-1.57 (m, 4H, H-2’, H-4’, H-5", H-6"), 8.38 (dd, IH, H-5,
4557 = 1.95 Hz), 8.46 (dd, 1H, H-7).- *C-NMR (62.89 MHz, CDCl): § =
793 (1, C-2), 1102 (5, C4y), 1185 d, C-6), 121.0 (¢, C-2". 1228 (.
C-4"), 123.8 (q. CF3), 127.5 (d. C-6"). 130.0 (d. C-5"). 132.0q. C-3). 140.3
(d, C-5), 141.6 (s, C-1"), 154.6 (d, C-7), 156.1 (s, C-8,). 163.1 (s. C-4).- MS
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1,2-Dihydro-3,1-benzoxazin-4-one

80 eV, 91°C): m/z (%) = 294 (80, M™), 293 (12), 265 (B), 264 (14), 245
(2), 237 (16). 236 (100), 195 (4), 167 (7), 145 (41), 125 (9), 93 (13), 78 (7).
77 (6), 52 (8), 51 (16).

1-(3'-Trifluoromethylphenyl)-2-methoxy-4-H-1 2-dihydro-pyrido-[2 3-d]
[1.3]-oxazin-4-one (11b)

This compound was prepared as described for 7b from 4.2 g of 10 (15
mmol), 9.0 ml of rimethyl orthoformate, and p-toluenesulfonic acid in 150
ml of dry toluene. The mixture was refluxed for 8 h. The solid residue was
first chromatographed (silica gel; dichloromethane) and then crystallized
from dichloromethane/petroleum ether giving 3.80 g of 11b (78%), m.p.
84.5-86.0°C.- C;sHF3N203 (324.3) calcd. C 55.6 H 3.42 N 8.6 found C
55.3 H 3.44 N 8.5.- IR (KBr): 3025; 2980; 1740; 1610; 1590; 1480; 1235;
1150; 1120; 800; 775; 730; 705 em™.- '"H-NMR (250.13 MHz, CDCl;): 8 =
3.61 (s, 3H, OCHy), 6.09 (s, 1H, H-2), 7.02 (dd, 1H, H-6, 356 = 7.72 Ha;
3357 = 4.89 H2), 7.59-7.64 (m, 4H, H-2', H-4’, H-5', H-6"), 8.32 (dd, 1H,
H-5, 415 = 1.95 H2), 8.39 (dd, 1H, H-7).- *C-NMR (62.89 MHz, CDCl,):
5=546(q. OCH3), 105.7 (d, C-2), 108.2 (s, C-4,), 117.5 (d, C-6), 123.1
(@ €2 123.9 (q, CF3), 124.0 (q. C4"), 129.7 (d, C-6"), 130.0 (d, C-5"),
132.1 (g, C-3"), 139.2 (d, C-5), 139.6 (s, C-1"), 153.8 (s, C-8,), 154.7 (d,
c-7), 160.9 (s, C-4).- MS (80 eV, 86°C): m/z (%) = 324 (7, M), 293 (9),
265 (24),. 264 (71), 245(7), 237 (17), 236 (100), 195 (2), 167 (7), 145 (25),
125 (5), 93 (8). T8 (). 77 (3), 52 (3), 51 (8).

1-3' -Trifluoromethylphenyl)-2-ethoxy-4-H-1.2-dihydro-pyrido-[2 3-d]-
[ Jl_gxazin-ﬂt-one(llc)

This compound was prepared as described for 9b from 4.2 g of 10 (15
mmob 9.0 ml of triethy! orthoformate, and p-toluenesulfonic acid in 150
ml of dry toluene. The mixture was refluxed for 8 h. The solid residue was
first chromatographed (silica gel; dichloromethane) and then crystallized
from dichloromethane/petroleum ether giving 3.8 g of 11¢ (73%), m.p.
78-79°C-- C6H13F3N203 (338.3) calcd. C 56.8 H 3.87 N 8.3 found C 56.9
H 4.00 N 8.2- IR (KBr): 3020; 2980; 1735; 1605; 1580; 1500; 1235; 1160;
1120; 800; 760; 730; 700 cm™.- 'H-NMR (250.13 MHz, CDCl3): 5 = 1.28
tL3HI=17 Hz, CHj), 3.75-3.88 (m, 1H, H,/H,-CH,CH;), 3.94-4.06 (m,
1H, HyH,-CH;CHy), 6.18 (s, 1H, H-2), 7.02 (dd, 1H, H-6, 315.6 =7.74 Hz,
37 =485 Hz), 7.57-7.69 (m, 4H, H-2', H-4', H-5’, H-6"), 8.32 (dd, 1H,
H-5. Y157 = 1.94 Hz), 8.39 (dd, IH, H-7).- BC.NMR (62.89 MHz, CDCl):
& = 14.8 (g. CHy), 63.4 (1, OCH,CHy), 104.7 (d, C-2), 108.2 (s, C4,),
117.4 (d. C-6), 123.1 (q, C-2), 123.6 (q, CF3), 124.0 (q, C-4"), 129.8 (d,
C-6), 129.9 (d. C-5°), 1319 (g, C-3°), 139.1 (d, C-5), 139.7 (s, C-1"),
153.9 (s, C-8,), 154.7 (d, C-1), 161.1 (s, C-4).- MS (80 ¢V, 91°C): m/z (%)
= 338 (8, M™), 293 (18), 265 (31), 264 (94), 245 (7), 237 (20). 236 (100),
195 (1), 167 (3). 145 (17), 125 (3), 93 (6), 78 (5), 77 (2), 52 (1), 51 (4).

1-(3 -Trifluoromethylphenyl)-2-chloromethyl-4-H-1,2-dihydro-pyrido-
[2.3-d]-[13]-0xazin-4-one(11d)

4.2 g of 10 (15 mmol), 5.0 ml of 1,1-dimethoxy-2-chloro-ethane and two
drops of conc. H;80, were added to 150 ml of dry toluene. The mixture
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was refluxed for 40 h. After cooling to room temp. the mixture was treated
as described for 7a. The solid residue was chromatographed (silica gel;
dichloromethane, n-hexane, and ethyl acetate 7.0/3.0/0.5) and afterwards
crystallized from chloroforme/n-hexane giving 2.5 g of 11d (49%), m.p.
81.5-83.0°C.- CysH;CIF3N,0; (342.7) caled. C 52.6 H 2.94 N 8.2 found C
52.8 H 3.03 N 8.1.- IR (KBr): 3030; 2980; 1740; 1610; 1595; 1580; 1500;
1235; 1160; 1120; 800; 785; 740; 700 cm’'.- '"H-NMR (250.13 MHz,
CDCly): & = 3.90 (d. 2H, 3.lc|.|2c1, 2 = 5.65 Hz, CH2Cl) 3.91 (dd, 1H,
H,/H,CH,CD), 5.96 (dd. 1H, 3}, ciyc1 = 5.65 Hz, H-2), 7.09 (dd, 1H, H-6,
3156 =775 Hz, ’Jg 7 = 4.84 Hz), 7.58-7.67 (m, 4H, H-2", H-4", H-5’, H-6"),
8.34 (dd, 1H, H-5, *J5; = 1.95 Hz), 8.47 (dd, 1H, H-7).- *C-NMR (62.89
MHz, CDCl,): § = 42.8 (t, CH,Cb), 89.2 (d, C-2), 109.7 (s, C-4,), 118.4 (d,
C-6), 123.1 (g, C-2"), 123.9 (q, C-4"), 124.0 (q, CF3), 129.5 (d, C-6"), 129.9
(d, C-5"), 130.2 (q, C-3'), 139.5 (d, C-5), 142.0 (s, C-1"), 154.5 (s, C-8,),
155.3 (d, C-7), 161.0 (s, C-4).- MS (80 eV, 91°C): m/z (%): 342 (10, M*,
35C1), 293 (100), 265 (67), 264 (2), 245 (7), 237 (3), 236 (18), 195 (2), 167
(2), 145(16), 125 (3),93 (4), 78 (1), 77 (1), 52 (1), 51 (5).

1-(3'-Trifluoromethylphenyl)-2-methyl4-H-1 2-dihydro-pyrido-{2 .3-d]-
[1.3]-oxazin-4-one (11e)

5.6 g of 10 (20 mmol), 8.0 ml of 1,1-diethoxyethane, p-toluenesulfonic
acid, and 150 ml of dry toluene were refluxed for 4 h. Afier cooling to
room temp. the mixture was treated as described for 7a. The solid residue
was crystallized from n-hexane giving 5.1 g of 11e (83%), m.p. 89-90°C.-
CsH)F3N;0; (308.3) caled. C 58.5 H 3.60 N 9.1 found C 58.4 H 3.74 N
9.1.- IR (KBr): 3020; 2990; 1725; 1620; 1600; 1580: 1500; 1235; 1160;
1120; 800; 785; 730; 700 cm’’.- 'H-NMR (250.13 MHz, CDCl3): § = 1.51
(d, 3H, lgp, 2 = 594 Hz, CHy), 6.18 (q, H, *J2, cus = 5.94 Hz, H-2),
7.12 (dd, 1H, H-6, 3]5.6 = 7.73 Hz, 316_1 = 4.82 Hz), 7.63-7.74 (m, 4H,
H-2, H-4', H-5', H-6'), 8.27 (dd, 1H, H-S5, *]5 = 1.91 Hz), 8.42 (dd, 1H,
H-7).- *C-NMR (62.89 MHz, CDCl3): 8 = 19.3 (q. CH3), 86.1 (d, C-2),
108.8 (s, C-4,), 117.3 (d, C-6), 123.2 (q, C-2"), 124.1 (q, C-4"), 124.2 (q,
CF3), 130.4 (4, C-6"), 131.5 (d, C-5"), 132.1 (g, C-3"). 139.0 (d, C-5), 140.8
(s. C-1"), 154.5 (d, C-7), 156.1 (s, C-8,), 162.5 (s, C-4).- MS (80 eV,
91°C): m/z (%) = 308 (34, M™), 293 (16), 265 (22), 264 (51). 245 (3), 237
(14), 236 (100), 195 (2), 167 (3), 145 (21), 125 (3), 93 (8), 78 (5), 77 (2),
52 (1), 51 (4).
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