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A series of substituted benzoxazinones was synthesized and evaluated for pharmaceological and chemothera-

peutic activities.
under varying acidie conditions.
antitumor, and antiviral activities.

Salieyvlie acid, acetyvlsalievlic acid, salicylamide, and
salicvlanilide comprise a family of analgeties that has
constantly grown in popularity. Numerous deriva-
tives of these drugs have been prepared, involving
alkvlation of the phenolie group as well as the introdue-
tion of various substituents on the benzene nucleus
without conferring any advantages on the parent drugs.
Nevertheless, the search for new analgetic agents in this
area continues. In 1950, Horrom and Zaugg! investi-
gated the related cvelie compounds, 2,3-dihydro-4H-
1,3-benzoxazin-4-ones, and claimed that the 2-pheny]
derivative exhibited analgetic activity in the dog equal
to that of salievlamide. Later, Thomae? deseribed the
synthesis of 2-8-chloroethyl-2,3-dihydro-4H-1,3-henzo-
xazin-4-one which had been shown by Kadatz?® to a more
potent analgetic than the 2-phenyl derivative. It also
possesses antipyretic and antiphlogistic properties, low
toxicity, and proved to be superior to acetylsalieylie acid
in most of the tests studied. Baoli and coworkers?
expanded this study and synthesized 6-substituted
(OH, Cl, NH,) derivatives. Based upon their studies
on various types of experimental inflammations, they
reported the 6-amino hydrochloride to possess the
highest antiphlogistic activity. This paper describes
the preparation and biological sereening results of a
series of 3-substituted 2,3-dihvdro-4H-1,3-benzoxazin-
4-ones. These N-substituted compounds, listed in
Table I, may be viewed as heteroceyvelie derivatives of
salicylamides and salieyvlanilides.

Chemistry.—Keane and Nicholly and Titherleyv®
simultancously and independently discovered that the
reaction between salievlamide and benzaldehyde pro-
duced  2-phenyl-2,3-dihydro-4H-1,3-benzoxazin-4-one.
Later, Hicks” reported the syuthesis of the correspond-
ing 2-methyl derivative as the reaction product from
salieyvlamide and paraldehyde in the presence of HCL as
a catalyst,  Since then, and including the work of
Horrom and Zaugg,' this reaction has been extended to
include aromatie aldehydes, several aliphatie aldehydes,
ketones, and evelie ketones.®  The latter workers re-
ported that the reaction with formaldehyde gave a
polvmer, and others®' reported on a general lack of
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The compounds were prepared by the reaction of a substituted salicylamide with an aldehyde
The biological testing revealed that certain compounds possess analgetic,

reactivity between monoacylated primary amines of the
tvpe RCONHR’ with formaldehyde in aqueous or
alcoholic hydrochlovie aeid.

In thix conununieation, we deseribe experimental
procedures for the successful reactions of salievlanilide
and a number of its derivatives with paraldehyde,
trioxane, acrolein, und p-cthoxybenzaldehyde 1o vield
the corresponding N-substituted 2,3-dihvdro-4H-1,3-
benzoxazin-4-ones.  According to  the anilides and
aldehydes emiploved, it was negessary to develop five
procedures to obtain the desived compounds.  These
procedures are deseribed in the Experimental Seetion,
and the one found =uitable for each produet is indicated
in Table I. The chemical strueture of each compound
prepared was confirmed by elemental anadyses, ir. uv,
and nmir specira.

A =atisfactory svnthesis for G-nitro-3-(p-nitropheny|)-
2 3-dihydro-4H-1,3-benzoxazin-4-one (14) could not be
developed from the reaction of 2-hydroxy-3-nitro-4'-
nitrobenzanilide with trioxane by any of the deseribed
methods.  Thix difficulty was overcome by the nitru-
tionof 2to give 14, The strueture of 14 was established
by the usual parameters and by hyvdrolysis to S-nitro-
salieviie acid and 4-nitroaniline which were identical
with respective authentic samples.  This dinitro com-
pound 14 was reduced to the eorresponding diamine 135.

In o similar manner, 19 was nitrated to give 20, whose
structure was dlso confirmed by hydrolysis to S-nitro-
salievlie acid.  When 20 was reduced in the presence of
Raney nickel, the corresponding amine 21 was obtained.
The reduetion of 20 in the presence of formalin produced
the corresponding dimethylanino derivative 22.

Biological Results.---In the pharmaceological sercening
tests for blood pressure and analgetic and antiinflam-
matory effeets, none of the compounds showed any
significant activity, Compound 15 showed an uanalgetic
effeetiveness in the hot plate test! with mice (FD;,
16 mg kg poy and in the writhing! test with miee
(KD 63 mig ke po).

Compounds 9 and 13 showed <light activity agains
Sarcoma 180, Moderate aetivity  against  Herpes
virust (CD 1385 myg kg ip) and slight activity agains=
Col SK virus (4097 protection at 250 mg/keg ip) wax
shown by 3. Otherwise, none showed any significant
activity against local and systemic infections with

{11y N. B, Eddy. C. F. Touchbeny, and J. K. Liebermman, J. ["harmacol.
Exptl, Therap., 90, 121 (18507,
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13y K. Grunberg, 1. N. Prince, .
Tendler, Chemotherapia, 11, 240 ¢1966).

14 R, Sehnitzer, M. Bucek, and N Sceizer. Proc, Soc. Eeptl. Biol, Med,
7, 182 (1951).
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TasrLe 1

2,3-DinypRrO-4H-1,3-BENZO X AZIN-4-ONES.

SyNTHETIC CONDITIONS, PHYSICAL PROPERTIES, AND ANALYTICAL DaTa

0
5
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. J
8 0 :
Produet Prepn  Yield* Crystn
Starting substance no. Product method A Mp, °C solvent Formula

Nalicylanilide® 1 2-Methyl-3-phenyl- A 41.2 78-80 EtOH CisHisNO2
Salicylanilide® 2 3-Phenyl- B 40.7 90-92 CeHs? CusHuNO:
N-p-Chlorophenylsalicylanilide® 3 2-Methyl-3-(p-chlorophenyl)- A 49.3 95-96 EtOH CisHinCINO»
N-p-Chlorophenylsalicylanilide® 4 3-(p-Chlorophenyl)- B 73.6 134-135 CsH;? CuHwCINO:
N-(p-Ethoxyphenyl)salicylanilide’ 5 3-(p-Ethoxyphenyl)-2-methyl- B 78.0 135-137 EtOH CuHiNOs
N-(p-Ethoxyphenyl)salicylanilide/ 6 3-(p-Ethoxyphenyl)- B 85.0 133-135.5 EtOH CisHisNOs
5-Nitrosalicylanilide? 7 6-Nitro-3-phenyl- C 60.8 168.5-171 EtOH-EtOAc CisH1oN2O4
p-Ethoxybenzaldehyde” 8 2-(p-Ethoxypheny!)-3-phenyl- D 10.8 140-141 EtOH C22HisNOs
5-Chlorosalicylanilide® 9 6-Chloro-2-methyl-3-phenyl- C 58.1 94-95.5 i-PrOH Ci;sHi:CINO;
5-Methoxysalieylanilide? 10 6-Methoxy-3-phenyl- B 67.1 102-104 -PrOH CisHisNOs
5-Chloro-2-hydroxy-4/-chlorobenzanilide? 11 6-Chloro-3-(p-chlorophenyl)- C 54.4 172-173 EtOH CisHyCl:NO-
2-Hydroxy-N-(3,4-dichlorophenyl)henzamide! 12 3-(3,4-Dichlorophenyl)- E 41.35 175-177 n-BuOH C1sHgCl:NO:
4’-Nitrosalieylanilide! 13 3-(p-Nitrophenyl)- C 27.9 187-189 CeHs CruH1N204
Compound 2 14 6-Nitro-3-(p-nitrophenyl)~ he 42.8 206, 5-207.5 n-C;HpnOH C1aHeNyOs
Compound 14 15 6-Amino-3-(p-aminopheny!)- he 88.2 173.5-175 EtOH CuHuNyO:
3,5-Dichlorosalieylanilide! 16 6,8-Dichloro-3-phenyl- C 59.9 197-199 EtOAc CuHsCL:NO-=
N-(8-Diethylaminoethyl)salicylatnide® 17 3-(8-Diethylaminoethyl)- C 50.4 147-149¢ CuHuN:O:
Salieylanilide,® acrolein” 18 2-(8-Chloroethyl)-3-phenyl- B 18.9 115-117 EtOH CisH14CINO2
n-N-Pro-ylsaticylamide™ 19 3-n-Propyl- B 78 6 112-113¢ CuHisNO:
Compound 19 20 6-Nitro-3-n-propyl- N¢ 55.4 142.5~-144. 5 EtOH CuHizN20Oy
Compound 20 21 6-Amino-3-n-propyl- Xt 46.5 119.5-1217 EtOAe CrHisN 06"
Compound 21 22 6-Dimethylamino-3-n-propyl X: 46.3 108-110" n-C;Hy OH C1H2NO6™

« Bases on one or two preparations and not optimized.
were confirmed by means of ir, uv, and nmr spectra.
14603. ¢ After chromatographing over alumina.

7 G. Cohn, J. Prakt. Chem., [2] 61, 547 (1900).
(1951); Chem. Absir., 47, 2734d (1953).

b All compounds showed satisfactory C, H, N analyses, and their structures

¢ Eastman Organic Chemicals, Distillation Produets Industries, Rochester, N. Y.
¢ GG. Speroni, Chim. Ind. (Milan), 34, 391 (1952); Chem. Absir., 47, 2924e (1953).
¢ G. V. Jadkov and P. G. Neslekar, J. Univ. Bombay, A, 20 (Pt. 3, Science No. 30), 93
A 8t. V. Kostenechi and M. Schneider, Chem. Ber., 29, 1892 (1896).

i See Experimental Sec-

i T. Syrowatka, B. Jonezyk, M. Brzezicka, and T. Taskowska, Rocz. Chem., 11, 571 (1960); Chem. Abstr., 55, 13776b (1961);

¢ Boiling point at

tion.
mp 212-213°. * Knoll A.-G. Chemische Fabriken, British Patent 874,206 (1961); Chem. Abstr., 57, 7180f (1962).
1 mm. ™ Aldrich Chemical Co., Milwaukee, Wis, 53210. » Maleate.

representative gram-positive and gram-negative bac-
teria, Mycobacterium tuberculosis, Candida albicans,
Histoplasma capsulatum, Trichomonas vaginalis, Tricho-
monas foetus, Entamoeba histolytica, and Ehrlich solid
tumor.

The acute toxicity (LD;e) in 72 hr determined in mice
intraperitoneally and orally for each compound was
approximately 500 mg/kg.

Experimental Section

The ir spectra were determined on a Beckman IR-3 double-
beam spectrophotometer with NaCl opties in CHCl; or as KBr
pellets. The nmr spectra were obtained with a Varian A-60
spectrophotometer with TMS as internal standard. Uv spectra
were determined on a Cary spectrophotometer (Model 14M).
Melting points are corrected and were taken on a Uni-Melt
Thomas-Hoover capillary melting point apparatus. Woelm
grade I neutral alumina was used wherever the absorbent name
was mentioned and usually as a column 40 X 150 mm.

Substituted Benzoxazinones (Table I). Method A, 1.—A
mixture of 9.75 g (0.046 mole) of salicylanilide and 6.6 g (0.05
mole) of paraldehyde in 75 ml of CHCl; was saturated with dry
ICl without external cooling and a complete solution was
obtained. The solution was then refluxed for 1 hr and the solvent
was evaporated in vacuo. The gummy residue was triturated
with 50 ml of agueous 1 .V NaOH. Tbe insoluble product was
extracted with ether which was washed free from alkali with H,O,
dried, and evaporated, and a white crystalline substance, mp
78-80°, was obtained.

Method B, 2.—A mixture of 10.6 g (0.05 mole) of salicylanilide,
2.5 g (0.03 mole) of trioxane in 75 ml of CHCL;, and 5 ml of
AcOH was saturated with dry HCI at 10-15°. After remaining
at room temperature for several days, the small amount of im-
miscible liquid was separated and the solution was concentrated
in vacuo to asmall volume; the material solidified when triturated
with 100 ml of cold H,O. The recrystallized product (from
EtOH) was solvated. It was suspended in 500 ml of C¢H; and

heated until pure C¢H, distilled. The benzene solution was passed
through a column of alumina, and the eluate was evaporated to
deposit a pure white solid, mp 90-92°.

Method C, 3.—A mixture of 12.3 g (0.05 mole) of 5-chloro-
salicylanilide, 6.6 g (0.05 mole) or paraldehyde, and 150 ml of
trifluoroacetic acid was heated in a shaking autoclave for 12 hr at
50-60° under 70.3 kg/cm? pressure of Ny, The excess solvent
was distilled én vacuo and the residue was triturated with portion-
wise additions of an agqueous 4 N NaOH solution until alkaline,
The insoluble product was extracted with CHCl;, washed free
from alkali with H,O, and passed through a column of alumina.
The yellowish eluate was concentrated 7n vacuo, and the oily
residue crystallized on standing. It was recrystallized from
-PrOH; mp 94-95.5°.

Method D, 8,—A mixture of 21.3 g (0.1 mole) of salicylanilide,
10 g (0.07 mole) of p-ethoxybenzaldehyde in 300 ml of CH,CIL,
and 1.5 ml of concentrated H,SO; was refluxed for 10 hr as the
returned reflux passed through a thimble containing anhydrous
CaCl; to remove the H.O formed from the refluxing azeotrope.
After the reaction mixture was cooled and filtered, the filtrate
was washed with H,O, dried, and evaporated in vacuo to leave
a red viscous oil which was stirred with 100 ml of aqueous 1 .V
NaOH solution and extracted with ether from which a crystalline
product was obtained and recrystallized from EtOH.

Method E, 12.—A mixture of 5.6 g (0.02 mole) of 2-hydroxy-
N-(3,4-dichlorophenyl)benzamide, 2000 ml of AcOH, 250 ml of
CHCl;, and 1.2 g (0.013 mole) of trioxane was stirred at 10-15°
while 10 ml of concentrated H,80; was added. The solution was
stirred for 2 additional hr and kept at room temperature over-
night. The small amount of immiscible matter was separated,
and the solution was concentrated in vacuo to 50 ml. Upon the
addition of 250 ml of cold H,0, a white semisolid precipitate
formed. It was extracted with ether, washed until neutral, and
evaporated to dryness, The solid was dissolved in C¢He and
the solution passed through a column of alumina. The eluate
was evaporated and the product was recrystallized from n-BuOH:
mp 175-177°.

6-Nitro-3-( p-nitrophenyl)-2,3-dihydro-4H-1,3-benzoxazin-4-
one (14).—A solution of 2.5 ml of fuming HNO; in 30 ml of
concentrated H,SO, at 5-10° was slowly added to a solution of
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7.9 g (0,034 mole) of 2 dissolved in 30 ml of AcOIl and 4 mi of
coneentrated HySO, at 0 to 5% Stirring was continued for 1 hr
and the reaction was permitted to reach room temperature. It
was poured onto 500 g of chipped ice and the vellow solid wa~
filtered, washed with H,0, and recrvstallized from MeCN; mp
206.5-207.5°.  Upon repeating the preparation with 20 g of
<tarting material, 12 g of produet was obtained.

Proof of Structure of 14.-—A solution of 600 mg (2 mmole;
of 14 in 25 ml of 6 .V HCl wax refluxed for 18 hr, cooled, and
filtered. The precipitate was stirred with 10 ml of 1.V NaOll
and filtered from a small amount of starting material, and the
filtrate was acidified to give S-nitrosalicylic acid which was
identical with an authentic sample.® The hydrolytic acid
filtrate was made alkaline with aqueous NaOH, extracted with
ether, dried, and evaporated 10 give a vellow =olid identical in
all respects with p-nitroaniline.'?

3-(p-Aminophenyl)-6-amino-2,3-dihydro-4H-1,3-benzoxazin-
4-one (15).-~A solution of 3.1 g (0.01 mole) of 14 in 250 ml of
THIE was reduced under 3 atm pressure of 1. in the presence of
Raneyv NI The solvent was evaporated and the gummy product
was recevstallized from EtOH: mp 173.5-175°.

3-n-Propyl-6-nitro-2,3-dihydro-4H-1,3-benzoxazin-4-one (20).

- A suspension of 1.9 g (0.1 mole) of 19 in 10 ml of AcOH and 2
il of concentrated HySOy at 10-15° was nitrated with a solution
of 2.5 ml of fuming HNQy and concentrated HeSOy cooled to 5°.
After stirving for 1 hr after the addition, the solution was poured
onto 400 g of chipped ice and the white precipitate was filtered
and recrystallized from E{OH; mp 142.5-144.5°,

Proof of Structure of 20.—A solution of 2 g (%5 mmole) of
20 in 100 ml of 6 N HCI was refluxed for 19 hr and cooled. The
ervstalline produet obtained was filtered, washed with H,0, and
dried.  The compound was S-nitrosalievlic acid, identical in
all respects with an anthentic sample.®

6-Amino-3-n-propyl-2,3-dihydro-4H-1,3-benzoxazin-4-one Ma-
leate (21).-—A =olution of 7.08 g (0.033 mole) of 20 in 250 ml
of absolute EtOH was reduced under 3 atm pressure of He in
the presence of Ranev Ni.  The filtered =olution was concen-
trated in racuo, and the residue was dissolved in ether and added
{o an ethereal solution of maleie acid.  The crystalline salt
obtained was reerystallized from K(OAe; mp 114.5-121°,

6-Dimethylamino-3-n-propyl-2,3-dihydro-4H-1,3-benzoxazin-
4-one Maleate (22).-- A solution of 11.8 g (0.05 mole) of 20 in
190 ml of absolute IOH containing 10 ml of 37¢; formalin was
reduced at 3 atm pressure of Hy in the presence of Raney Ni
["pon evaporation of the solvent, the oily residue was dissolved
in ether and mixed with an ethereal <olution of maleic acid to
form the maleate which was reerysiallized from n-AmOH: mp
108 110°,

5-Chlero-2-hydroxy-4'-chlorobenzanilide. ! A mixture of 34.4
g (0.2 mole) of 3-chlorosalieylie acid, 25.4 g (0.2 male) of p-
chloroaniline, and 18 g (0.13 mole) of PCl, was heated in a bath at

(15) Bastman Organic Chemicals,  Distillation  Products  Industries,
Rochester, N Y, 14603,

P168) N, W. Hirwi, G, V. Jadhav, and D, R. Sukbtankar, J. [ edian Chem,
Noc.. 16, 281 (1939): 34, 16-t0¢ (1940), prepared this substance by treating the
1wo commpounds with 80:Ch: mp 203-204°.
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1707 and <tirred for 0.5 hreo After cooling, the hard mass was
broken np in 600 ml of EKtOH and treated with an agueons =ati-
rated solution of NallCO,; to pll 7. The vellow precipitate wus
filtered, washed with 11,0, dissolved in TTF, and passed throigh
a columu of alumina, The eluate was evaporated to deposit the
vellow ervstalline produet, mp 225-230° (FOID), vield 26 g
3% And (CpHCLNOG C) TN

3,5-Dichlorosalicylanilide.’” - A mixture of HL.N g (025 mole:
of 3,0-dichlorosalicylie acid and 25,0 g 10.27 mole} of aniline in
250 ml of dryv toluene was <tivred and heated at 60-70° while 7 g
£0.05 mole) of PCl; was added.  After refluxing 4 hr, the reaction
mixture was cooled to 60° and 300 ml of Ha0 was added followed
by 120 ml of 309, aqueous NaOH =olution.  The =olution wus
clurified by filtration, and the agueous filtrate was adjusted 1o
pH 3 with acid to precipitate the product which was recrvstallized
from AcOH and dried at FI0® in pacio; mp 135 136.5°, vield
42 g 65 0 Anad (CpHL,CLNOD O HL N

4'-Nitrosalicylanilide. A= aubove, 27.6 g (0.2 mole) of =alirylic
acid, 27.6 g (0.2 mole’ of 4-nitroaniline, and 8 g (0.038 mole) of
PCL were allowed to veact in 230 mi of dry toluene: vield 40 g
{ O (TOTHy, mp 231232570 tnal, (CuHhuNO CO LN
Methoxysalicylanilide.  To « =olution of 5.04 g (0,033 mole;
of S-methoxysalievlic acid™ in 100 ml of dev Clly, 3.9 g (0,055
mole) of SOCL and | drop of dry pyridine were added.  On
stirring at room temperature a solution was obtained, which was
then heated at 50° for 0.5 hr and evaporated in eacuo at 30°.
The residue was treated with dry Cglly and again evaporated
in racno.  Thix operation wax repeated three times. The residual
acid chloride was then dissolved in 100 ml of dey Celly and added
dropwize (6 6 g 10.07 molet of aniline in 25 ml of dry Celly with
good stirring.  After =stivring and refluxing for 3 hv, the white
solid was filtered and washed with wuater 10 remove the aniline
hydrohloride, and the water-insoluble product was dissolved in
ether and dried.  After the ether was evaporated, the produet was
recrystallized from F1O1T: vield 4.3 g, mp 160-161°. Aol
‘\(j‘gﬂlx.\:()‘v;} (‘. H.
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