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A series of snbstituted benzoxazinanes was sy athesized mud evalaated for plarnmenlogical and eliemother:-

pentic activities,
nnder varying acidic conditions.
antitumar, and antiviral activities.

Salicylie acid, acetylsalieylic ucid, salieylamide, and
salievlanilide comprige u family of analgeties that has
constantly grown in popularity.  Numerous deriva-
tives of these drugs have been prepared, involviug
alkylation of the phenolie group as well as the introdue-
tion of various substituents on the benzene nucleus
without econferring any advatitages on the parent drugs.
Nevertheless, the scarch for new analgetic agents in this
area continues.  In 1950, Horrom and Zaugg! investi-
gated the related cvelic compounds, 2,3-dihydro-4H-
1,3-benzoxazin-4-ones, and claimed that the 2-phenyl
derivative exhibited analgetic activity in the dog equal
to that ol salieyvlamide. Later, Thomae? described the
svithesis of 2-g-chloroethyl-2,3-dihydro-4H-1,3-henzo-
xazin-4-one which had been shown by Kadatz® to a wore
potent analgetic than the 2-phenyl dervivative. It also
possessex antipyretic and antiphlogistie properties, low
toxicity, atd proved to be superior to acetylsalieylic acid
it most of the testr studied. Buaoli 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 deseribes
the preparation and biological screening results of «
seriex of 3-substituted 2,3-dihvdro-4H-1,3-benzoxazin-
4-ones. These N-substituted compounds, listed in
Table I, may be viewed as heteroevelie derivatives of
salicylamides and salicylanilides.

Chemistry.-—Keane and Nicholls' and Titherley®
simultancously and independently discovered that the
reaction between salieyvlamide and benzaldehyde pro-
duced  2-phenyl-2,3-dihydro-4H-1,3-benzoxazin-4-one.
Later, Hicks” reported the syvnthesis of the correspond-
ing 2-niethyl derivative as the reaction prodiet from
salicyvlamide aud paraldehyde in the presence of HCI as
a catalvst. Since then, and including the work of
Horrom and Zaugg,' (his reaction has been extended to
inelide aromatic uldehydes, several aliphatie aldehydes,
ketones, and ceyelie ketones.®  The latter workers re-
ported that the reaction with formaldehyde gave a
polviuer, and others®™™ reported on a general lack of
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The compoituds were prepared by the reaction of a substitated salicylamide with an aldehyde
The biological testing revealed that certain conipomnds possess analgetic,

reactivity betweett monoacylated primary aiines ol the
tvpe RCONHR' with Tormaldehyde in aqueouns or
aleoholie hiyvdrochlorie acid.

In thix connnunication, we deseribe expertmental
procedures for the suceessinl renctions ol salieyvlanilide
atdd w number ol its derivatives with paraldehyde,
trioxaie, acrolein, and p-cthoxybenzaldehyde to vield
the corresponding N-xubstituted 2,3-dihvdro-+H-1,3-
benzoxagin-4-ones.  According to  the anilides nudd
aldehydes ciuploved, it was nezessary to develop five
procedures to abtain the desived compounds.  These
procedures are deseribed in the Fxperimental Seetion,
and the one tound =uitable Tar each producet is indicated
in Table 1. 'The chiemical structure ol eneh compound
prepared wax confined by clentental advses, ir, uv,
and nmr =pecira.

A =atisfactory svuthesis Tor G-nitro=3-(p-nitrophenyly-
2 3-dihvdro-4H-1,3-benzoxazin-4-one (14) could not he
developed from the reaction of 2-hvdroxy-5-nitro-14'-
nitrobetizanilide with t(rioxane by any of the described
methods.  Thix difficulty was overeonie by tle nitra-
tion of 2ta give 14, The structure of 14 was established
by the uxual parmineters and by livdrolysis to S-nitvo-
salievlic acld and 4-nitroaniline which were identical
with respective authentie samples. This dinitro com-
pound 14 wax reduced to the emresponding diamine 15.

T similar nanner, 19 was niteated to give 20, whose
structure was also confirnied by hydrolysis to S-nitro-
salievlic acid.  When 20 was redueer] it the presence of
Raney niekel, the corresponding amine 21 was obtained.
The reduction ol 20 in the presence of formalin producee:l
the correxponding dimethylaumino derivative 22.

Biological Results.—--11 the pharmiacologieal sereeting
tests for blood pressure and analgetic and antiinflam-
matory effeets, none ol the compounds showed any
significant activity,  Campound 15 sltowed an aalgetic
effectivencess in the hot plue test!t with mice (I7D;.
16 mg kg poy and i the writhing® test with miee
(D i tug ke pa).

Compounds 9 and 13 showed =light aetivity agninst
Sarcoma 1807 Moderate wetivity  against Herpes
virus™ (CD 138 mg kg ip) and <light aetivity against
Col 8K virus® (4097 protection at 250 mg/kg ip) wax
shown by 3. Otherwise, none showed any significant
activity against loeal and systemic infections with
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2,3-DinyprU-4H-1.3-BENZO XA ZIN-4-0RES.  SyNvtHETIC CONDITIONS, PHYSICAL PROPERTIES, AND ANALYTICAL DATA
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Yroduct Prepn Yield” Crystn
Sturting substance no. Product method % Mp, °C solvent Formnla

Salicylanilide” 1 2-Methiyl-3-phenyl- A 41.2 78~80 EtOH CrsHysNOs
Salicylanilidet 2 3-Phenyl- B 40.7 90-92 CsHs? CiHnNO:
N-p-Chlorophenylsalicylanilide® 3 2-Methyl-3-(p-chloroptienyl)- A 49.3 95~96 EtOH CyisH12CINO»
N-p-Chlorophenylsalicylanilide® 4 3-(p-Chlorophenyl)- 1B 73.6 134~135 CsH;? CyiHuoCINO2
N-(p-Ethoxyphenyl)salicylanilide’ 3 3-(p-Ethoxyphenyl)-2-methyl- 3 78.0 135~137 EtOH Cr»HirrNOs
N-(p-Ethoxyphenyl)salicylanilide/ 6 3- (p-Ethoxyphenyl)- B 85.0 133-135.5 EtOH CisHisNOs
5-Nitrosalicylanilide? 7 6-Nitro-3-plienyl- C 60.8 168.5~171 EtOH~EtOAc Ci1sH,o0N20y4
p-ELhoxybenzaldel:ydeh 8 2-(p-Ethoxyphenyl)-3-phenyl- D 10.8 140-141 EtOH C»H,sNOsz
A-Ctlorosalieylanilide® 9 6-Chloro-2-methyl-3-phenyl- C 58.1 94~95.5 -PrOH Cy; Hi:CIN Q2
5-Methoxysalicylanilide’ 10 6-Methoxy-3-phenyl- B 67.1 102-104 i-PrOH CiH;sNOs
5-Chloro-2-tivdroxy-4 '-chlorobenzanilide’ 11 6-Clloro-3-(p-chloroplenyl)- C 54.4 172173 EtOH CuHoCLNO:
2-Hydroxy-N-{3,4-dichloroptienyl) henzainide! 12 3-(3.4-Dichlorophenyl)- E 44 .5 1765~1%7 n-BuOli CysHoCLN Oy
1’-Nitrosalicylanilide’ 13 3-(p-Nitroptienyl)- C 27.9 187~180 CsHs CisHyoN 4Oy
Compound 2 14 6-Nitro-3-(p-nitroplhenyl)- el 12.8 206, 5~207.5 n-C; HpOH C1sHgN30s
Compotuind 14 15 6-Amino-3-(p-aminoplienyl)- X 88.2 173.5~175 EtOH CuHN302
3.5-Dictilorosalicylanilide! 16 6.8-Dictloro-3-plienyl- C 59.9 197-199 EtOAe CuHCLNO:
N-(8-Diethylaminoethyl)salicylamide® 17 3-(8-Diettiylaminoethyl)- C 50.4 147~149¢ C1sHuN 20
Salicylanilide.® acrolein® 18 2-(8-Culoroethyl)-3-phenyl- B 18.9 115-117 EtOH CysHy s CIN Oz
#-N-Prosylsalicylamnide™ 19 3-n-Propyl- B 78.6 112~113¢ CnpHiNO:
Compound 19 20 6-Nitro-3-n-propyl- N¢ 55.4 142 5~144. 5 EtOH CnHizN+Oy
Compound 20 21 6-Amino-3-n-propyl- X 46.5 119.5-1217 EtOAc CisHisN206"
Compnund 21 22 6-Dimethylamino-3-n-propyl X! 46.3 108~110" n-C;H,OH CyiHauN2Os™

* Baxes on one or two preparations and not optimized.
were coufirmed by means of ir, uv, and nmr spectra.
14603. < After chromatographing over alimina.
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tion, ¢ T. Syrowatka, B. Jonezyk, M. Brzezicka, and T. Taskowska, Rocz. Chem., 11, 571 (1960); Chem. Abstr., 55, 13776b (1961);
mp 212-213°. * Kuoll A.-G. Chemische Fabriken, British Patent 874,206 (1961); Chem. Abstr., 57, 7180f (1962). ! Boiling point at
1 mm. ™ Aldrich Chemical Co., Milwaukee, Wis. 53210. » Maleate.

representative gram-posgitive and gram-negative bac-
teria, A ycobacterium tuberculosis, Candida albicans,
Histoplasma capsulatum, Trichomonas vaginalis, Tricho-
monas foetus, Entamoeba histolytica, and Ehrlich solid
tumor,

The acute toxicity (LDg) in 72 hr determined in mice
intraperitoneally aud orally for each compound was
approximately 500 mg/kg.

Experimental Section

The ir spectra were determined on a Beckmau IR-3 double-
beam spectrophotometer with NaCl optics in CHCI; 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 nentral aliimina was 1sed wherever the absorbent name
was mentioned and nsnally 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
HCI withont external cooling and a complete solution was
obtained. The solution was then refluxed for 1 hr and the solvent
was evaporated in vacwo. The gnmmy residite was tritnrated
with 50 ml of agneous 1 N NaOH. Tbe insoluble produet 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 mixtare of 10.6 g (0.0 mole) of salicylanilide,
2.5 g (0.03 mole) of trioxane in 75 ml of CHCl;, and 5 ml of
AcOH was satnrated with dry HCI at 10~15°.  After remaining
at room temperature for several days, the small amonnt of im-
miscible lignid was separated and the solution was concentrated
in vacuo to asmall volnme; the material solidified when tritnrated
with 100 ml of cold HsO. The recrystallized product (from
EtOH) was solvated. It was suspended in 500 ml of C¢Hg and

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

Method C, 9—A mixture of 12.3 g (0.05 mole) of H-chloro-
salicylanilide, 6.6 g (0.05 mole) or paraldehyde, and 150 ml of
trifluoroacetic acid was heated in a shaking antoclave for 12 hr at
30-60° under 70.3 kg/em? pressure of N,. The excess solvent
was distilled in vacuo and the residue was triturated with portion-
wise additions of an aqueous 4 N NaOH solution until alkaline,
The insoluble product was extracted with CHCl;, washed free
from alkali with H,0, and passed through a column of alumina.
The yellowish eluate was councentrated 7 rvacuo. 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,Cl,,
and 1.5 ml of concentrated H,SO; was refluxed for 10 hr as the
returned refliix passed through a thimble containing anhydrous
CaCl; to remove the HsO formed from the refluxing azeotrope.
After the reaction mixture was cooled and filtered, the filtrate
was washed with H.O, dried, and evaporated in vacwo ta leave
a red viscons oil which was stirred with 100 ml of aqueous 1 .V
NaOH solntion 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, 200 ml of AcOH, 250 ml of
CHCls, and 1.2 g (0.013 mole) of trioxane was stirred at 10-15°
while 1t) ml of concentrated H.80, was added. The solntion 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,O, a white semisolid precipitate
formed. It was extracted with ether, washed until nentral, and
evaporated to dryness., The solid was dissolved in C¢Hs and
the solution passed through a column of alnmina. The eluate
was evaporated and the produet was recrystallized from n-BnOH:
mp 175-177°.

6-Nitro-3-(p-nitrophenyl)-2,3-dihydro-4H-1,3-benzoxazin-4-
one (14).—A solation of 2.5 ml of fuming HNO; in 30 ml of
concentrated H,80, at 5-10° was slowly added to a solution of
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7.9 g (0.034 mole ) of 2 dissolved i 30 ml of AeOIl and 4 il of
concentrated HS0, at O to H°, Stirring was continaed for 1 I
and thie reactim was permitted Lo reach room temperatare, 11
wits penred onto H00 g of chipped tee and the vellow solid was
filtered, washed with L0, and recrvstalhized fromr MeCN: mp
206.0-207.5% Upon repeating the preparation with 20 g of
starting material, 12 g of prodnet was obtained.

Proof of Structure of 14.-—A =olation of 608 pig (2 mmoles
of 14 m 23 ml of 6 .V HCI wax reflaxed for 18 hr, cooled, and
filtered.  The precipitate was stirred with 1) ml of 1 .V NaOIl
and filtered from a smal amount of starting material, and the
filtrate wax acidified to give S-nitrosalievlic acid which was
tdentical witlh an amthentic sample.®  The hydrelytic aeid
tiltrate was made alkaline with agqueous NaOll, extracted with
other, dried, and evaporated to give a vellow solid identical in
all respect= with p-nitroanilie. '#

3-( p-Aminophenyl)-6-amino-2,3-dihydro-4H-1,3-benzoxazin-
4-one (15).--A solatmm of 3.1 g (0.0] nile) of 14 11 250 ml of
THEF was redaced ander 3 atm pressiaee of 1. i the presence of
Runev N1 The solvent wax evaparated and the gmnmy product
was recevstallized from BtOH: mp 173.5-175°.

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

- A saspension ol LY g (tL1 mole) af 19 in 10 mt of AcOI and 2
ath of concentrated [H.80); 2 10-12° was nitrated with a solition
ol 2.5 ml of faming HNO, aud cancentrated 180, conled va 5°.
After stirring for | hr after the addition, the solation was poared
onto 400 g of chipped ice and the white precipitate was filtered
and reerystallized from E{OH; mp 142.5-144.5°,

Proof of Structure of 20.—A solation of 2 g (X0 mmole) of
20 in 100 ml of 6 N HCI was refluxed foc 19 Iir and caoled. The
ceystalline prodnet abtained was filtered, washed with 1,0, and
deted. The compoand was S-nitros=alievlic acid, identical in
all respeets with an aathentic sample.»

6-Amino-3-n-propyl-2,3-dihydro-4H-1,3-benzoxazin-4-one Ma-
feate (21)--A solutione of 708 g (0.0:43 male) of 20 in 250 ml
of absalitte INtOH was redaced auder 3 atm pressnre of . in
the peesence of Ranev Ni. The filtered solation was cancen-
trated 7a raceo, and the cesidae wasorlissolved in ether and added
to an ethereal salation of maleie acid.  The crystalline salt
obtatned was recrystallized from IStOAe; mp 1I9.5-121°,

6-Dimethylamino-3-n-propyl-2,3-dihydro-4H-1,3-benzoxazin-
4-one Maleate (22).-— A solntion of 11.8 g (0.05 nrale) of 20 in
190 ml of absolute O containing 1) ml of 377, formalin was
rednced at 3 atm pressure of He i the presence of Raney NI
[Upon evaporation of the salvent, the nily residne wax dissalved
m ether and nixed with an ethereal <olaton of malete acid to
fornr the malente which was reerystallized from n-AmOH: mp
108 11D,

5-Chloro-2-hydroxy-4 '-chlorobenzanilide. ¢~ A mxiare of 34,4
g (112 male) of H-chlarosalieyvlie actd, 25.4 g (0.2 male) of p-
chlocoaniline, and I8 g (0,13 mole) of PCIL, was heated in a bavh at

Y1) Bastman Oipanie Chemicals,  Disgllation Prodoets Inddnstries,
Roclester, NUY. 11603,

V1) ON. WL Hirwi, ¢ VL daslbav, aned DL R SXakbtankar, J. Dahaow Cless,
Now., 16, 281 11930} 84, 16404 (1040), prepared thix substance by treating the
1w enmponnds with SO:CLe: inp 203-204°.
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1707 and =tiered Tor (15 heo Alter coolimg, the hard mass wis
hroken ap ac G0 nd of O and trented with s suqteeans sui -
mted solation of NallCO; to pll 7. ‘The vellow procipicace was
filteced, washed with 11,0, dissalved in THE, il passed theough
a1 colunn of alaman. The eluate was evaporated to depuosit the
vellow ervstdline prodoaet, mp 220 250° A2tO1D, vield 20 ¢
9305 el (CulLCLNOL C T, N

3,5-Dichlorosalicylanilide.”” - A mixtare of LS g (020 1 ohe s
ol 5 a-dichlorosadievlie actd aad 235 g (0.27 aole) of il w
220 ml of dry toluene was <tiered and hented at G0-70° while 7y
(005 mole) of PCL was added. Afvee ceflaxing 4 Lir, the reaction
mixtare was cooled to t60° aad 500 ml of .0 was added followed
by 120 ml of 3t wgueoas NaOIL solation. The solation was
clarified by Hltewtion, wad the agqueoas filtrme was adjosted 1o
pH A with acid to precipitace the prodact whiel was reervstallized
from AcOI qued dewed at THO® dn pevo: map 135 136.5°, vield
42 g 6370 red 2 ColLCLN D ) TN

4'-Nitrosalicylanilide. - -Ax above, 27.6 g (1L2 mwole) of salievlie
ackd, 27.6 g 10.2 mole: of 4nitraanihne, and S g (0,038 moley of
PCly were adlowed to react i 250 ml of dry talacence; vield 4t g
Oy (IO s rap 20 -2 Al 1CETLLNLO OO LN

5-Methoxysalicylanilide. - To a =olation of 5.04 g (OB ol
of d-methoxysalievlie aeted™ e 10 ml of dey Collg 540 g (s
molet of SOCL and f deop ol dry pyridine weee added. On
stireing at coom temperrare o =ohnion wis obtained, wlacl wis
there heated at A® for 0.5 hr and evaporated /v cucna at 50°.
The cesidne was treated with dey Cully mud again evapocated
in vaesa. This opecatiewirs cepexted theee times. The residial
wetd eltloride was there dissolved an Tuthml of dey Culls iand added
dropwise t6 6 g (1LO7 moles of wniline i 25 ml of dry Culls with
good stirring.  After sciermyg and reflaxing foe 3 he, the white
solud was filtered nad washed withh water to remove the imilioe
hivdrohloride, and the watectasalable produaet was dissolved m
ethec und dried.  After the ether wis evaporated, the prodaet was
recrystallized feom PO vield 04 g, mp 160-161° twal.
t(«llllll:(‘.\v()ql (l. “
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