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A series of substituted benzoxazinones was synthesized and evaluated for pharmacological and chemothera-
peutic activities. The compounds were prepared by the reaction of a substituted salicylamide with an aldehyde 
under varying acidic conditions. The biological testing revealed that certain compounds possess analgetic, 
antitumor, and antiviral activities. 

Salicylic acid, acetylsalicylic acid, salicylamide, and 
salicylanilide comprise a family of analgetics that has 
constantly grown in popularity. Numerous deriva
tives of these drugs have been prepared, involving 
alkylation of the phenolic group as well as the introduc
tion of various substi tuents on the benzene nucleus 
without conferring any advantages on the parent drugs. 
Nevertheless, the search for new analgetic agents in this 
area continues. In 19o0, Horrom and Zaugg1 investi
gated I he related cyclic compounds, 2,3-dihydro-4H-
l,3-benzoxazin-4-ones, and claimed that the 2-phenyl 
derivative exhibited analgetic activity in the dog equal 
lo (ha! of salicylamide. Later, Thomae'- described the 
synthesis of 2-/3-chloroethyl-2,3-dihydro-4H-l,3-benzo-
xazin-4-one which had been shown by Kadatz3 to a more 
potetit analgetic than the 2-phenyl derivative. If also 
possesses antipyretic and antiphlogistic properties, low 
toxicity, and proved to be superior to acetylsalicylic acid 
in most of the tests studied. Baoli and coworkers4 

expanded this study and synthesized 6-substituted 
(OH, CI, NH2) derivatives. Based upon their studies 
on various types of experimental inflammations, l.hey 
reported the 6-amino hydrochloride to possess the 
highest antiphlogistic activity. This paper describes 
the preparation and biological screening results of a 
series of 3-substituted 2,3-dihydro-4H-l,3-benzoxazin-
4-ones. These N-substi tuted compounds, listed in 
Table I, may be viewed as heterocyclic derivatives of 
salicylamides and salicylanilides. 

Chemistry.—Keane and Nicholls" and Titherley'1 

simultaneously and independently discovered t ha t the 
reaction between salicylamide and benzaldehyde pro
duced 2-phenyl-2,3-dihydro-4H-l,3-bonzoxazin-4-one. 
Later, Hicks7 reported the synthesis of the correspond
ing 2-methyl derivative as the reaction product from 
salicylamide and paraldehyde in the presence of HC1 as 
a catalyst. Since then, and including the work of 
Horrom and Zaugg,' this reaction has been extended lo 
include aromatic aldehydes, several aliphatic aldehydes, 
ketones, and cyclic ketones.8 The latter workers re
ported I hat the reaction with formaldehyde gave a 
polymer, and others9 1" reported on a general lack of 

i l ) B. W. Horrom a n d II. E. Zauns , •/• Amer. Chem. Soe.. 72, 721 (1950). 
(2) K. T h o m a e , Bri t ish P a t e n t 806,72!) (1958); Chem. Ab«tr., 53 , 14127/. 

(1959). 
(3) H, Kada t z , Arzi,eirn.-For.*eh., 7, 651 i IU57). 
(4) F, Baoli, A. Bot tazz i , W. Fer ra r i . A, Garxia . I. T r a b u c c h i , a n d L. 

Vargiu, ibid,, 13, 884 (1963). 
(5) ( ' . A. Keane and W. W. S. N i c h o l K ,/. Chem. Sue.. 264 (1907). 
ifl) A. W. Ti ther ley , ibid.. 1425 (1907). 
(7) \V. h. Flicks, ibid.. 1032 (1910). 
(8) See ref 1 for l i t e ra tu re c i ta t ions . 
(9j K. 1). l-iawonli, D. H. Peacock. W. H. Smi th , a n d K. Mac Gilhvray, 

,/. CI,em. Soe., 2972 (1952). 
(10) A. E inho rn and (, . Scliupp, Aiat. Clam.. 313, 252 (1905j . 

reactivity between monoacylatcd primary amines of t he 
type R C O N H R ' with formaldehyde in aqueous <>r 
alcoholic hydrochloric acid. 

In this conuniinicatioii, we describe experimental 
procedures for the successful reactions of salicylanilide 
and a number of its derivatives with paraldehyde, 
trioxane, acrolein, and p-ethoxybenzaldehyde to yield 
the corresponding N-substituted 2,3-diliydro-4H-l,3-
benzoxazin-4-ones. According to the anilities and 
aldehydes employed, il was necessary to develop live 
procedures to obtain I he desired compounds. These 
procedures are described in the Kxperimental Section, 
and the one found suitable for each product is indicated 
in Table I. The chemical structure of each compound 
prepared was confirmed by elemental analyses, ir, uv. 
and ninr spectra. 

A satisfactory synthesis for ()-nitro-3-(rj-nil rophcnyl)-
2,3-dihydro-4H-l,3-benzoxazin-4-one (14) could not he 
developed from the reaction of 2-hydroxy-o-nitro-t '-
nitrobenzanilide with trioxane by any of the described 
methods. This difficulty was overcome by the nit ra
tion of 2 lo give 14. The struct tire of 14 was established 
by the usual parameters and by hydrolysis to o-nitro-
salicylic acid and 4-nitroaniline which were identical 
with respective authentic samples. This dinitro com
pound 14 was reduced lo (he corresponding diamine 15. 

In a similar manner, 19 was nitrated to give 20, whose 
structure was also confirmed by hydrolysis to o-nilro-
salicylic acid. When 20 was reduced in the presence of 
Raney nickel, the corresponding amine 21 was obtained. 
The reduction of 20 in 1 lie presence of formalin produced 
the corresponding diniethylaniino derivative 22. 

Biological Results. In the pharmacological screening 
tests for blood pressure and analgetic and antiinflam
matory effects, none of the compounds showed any 
significant activity. Compound 15 showed an analgetic 
effectiveness in I he- hot plale t e s t " with mice (KI),-„, 
1(1 nig, kg p<i) and in the writhing1- lest with mice 
(FD;,„ t i l ing kg/;<*)• 

("(impounds 9 and 13 showed slight activity against 
Sarcoma lS0. , : i Moderate activity against Herpes 
virus14 (CD ]3,S mg kg ip) and slight activity against 
Col SK virus14 (AQ°/C protection at 250 mg/kg ip) was 
shown, by 3. Otherwise, none showed any significant 
activity against local and systemic infections with 

(11) N . B. E d d y . (', I-'. Touchl .eny , arid .!. E. Lieher:na-i . ./. ri.armneui. 
Erptt. Therap.. 90, 121 (1950). 

(12) E. S igmund. R. C a d m u s , and G. Lo. I'rctr. Sac. Erptl. Biol. Med.. 95, 
729 (1957), 

<13) E. (irunljcrp-, II. N. Prince. E. T i t swor lh , (1. Bc-kid, and M. I >. 
Tendler , Chemother,ipiu. 11, 219 (1966). 

i 1 t! R. .1. Schni tzer . M. Buck, and N. Sie i -er . I'roe. Soe. Kxptl. Bi'it. Med.. 
77, 182 (1951). 
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TABLE I 

2,3-DlHYDRO-4H-l,3-BENZOXAZIN-4-ONES. SYNTHETIC CONDITIONS, PHYSICAL PROPERTIES, AND ANALYTICAL DATA 

I'roduet 
Product 

2-Methyl-3-phenyl-
3-PhenyI-
2-Methyl-3-(p-chlorophenyl)-
3-(p-Chlorophenyl)-
3-(y>-Ethoxyphenyl)-2-methyl-
3-(p-Ethoxyphenyl)-
6-Nitro-3-phenyl-
2-(p-Ethoxyphenyl)-3-phenyl-
6-Chloro-2-methyl-3-phenyl-
6-Methoxy-3-phenyl-
6-Chloro-3-(p-chlorophenyl)-
3-(3,4-Dichlorophenyl)-
3- (p-Nitrophenyl)-
6-Nitro-3-(p-nitropheny li
e-Ammo^-(p-aminophenyl)-
6,8-Dichloro-3-phenyl-
3-03-Diethylaminoethyl)-
2-(S-Chloroethyl)-3-phenyl-
3-fl-Propyl-
6-Nitro-3-^-propyl-
6-Amino-3-n-propyl-
6~Dimethylamino-3-n-propyl 

" Bases on one or two preparations and not optimized. b All compounds showed satisfactory C, H, X analyses, and their structures 
were confirmed by means of ir, uv, and nmr spectra. c Eastman Organic Chemicals, Distillation Products Industries, Rochester, N. Y. 
14608. d After chromatographing over alumina. e G. Speroni, Ckim. Ind. (Milan), 34, 391 (19.52); Chem. Abstr., 47, 2924e (1953). 
' G. Cohu, J. Prakt. Chem., [2] 61, 547 (1900). * G. V. Jadkov and P. G. Neslekar, J . Univ. Bombay, A, 20 (Pt. 3, Science No. 30), 93 
(1951); Chem. Abstr., 47, 2734^(1953). h St. V. Kostenechi and M. Schneider, Chem. Ber., 29, 1892 (1896). ' See Experimental Sec
tion, i T. Svrowatka, B. Jonczyk, M. Brzezicka, and T. Taskowska, Rocz. Chem., 11, 571 (1960); Chem. Abstr., 55, 137766 (1961); 
mp 212-213°. * Knoll A.-G. Chemische Fabriken, British Patent 874,206 (1961); Chem. Abstr., 57, 7180/(1962). l Boiling point at 
1 mm. m Aldrich Chemical Co., Milwaukee, Wis. 53210. n Maleate. 

Starting substance 

Salicylanilide'" 
Salicylanilide1" 
N-p-Chlorophenylsalicylanilidee 

N-p-Chlorophenylsalicylanilidee 

N-(p-Ethoxyphenyl) salicylanilide-'' 
N-(p-Ethoxyphenyl) salicylanilide-'' 
5-Nitrosalicylanilideff 

p-Ethoxybenzaldehyde'1 

5-Chlorosalicylanilidef 

5-Met hoxy salicylanilide1 

o-Chloro-2-hydroxy-4'-chlorobenzanilidc>! 

2-Hydroxy-N"-(3,4-dichlorophenyl)benzamide-' 
4'-Nitrosalicylanilide' 
Compound 2 
Compound 14 
3,5-Dichlorosalicyianilide' 
X-fg-I)iethylaminoethyl)salicylamideA' 
Salicylanilide/ acrolein1" 
«-N-Pro;ylsaticylarnidem 

Compound 19 
Compound 20 
Compound 21 

no. 

1 

2 

3 

4 

o 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Prepn 
method 

A 

B 

A 

B 

B 

B 

C 

D 

C 

B 

C 

E 

C 

X ' 

X ! 

c 
c 
B 

B 

X ' 

X* 

X ' 

Yield," 

% 
41.2 
40.7 
49.3 
73.6 
78.0 
85.0 
60.8 
10.8 
58.1 
67.1 
54.4 
44.3 
27,9 
42.8 
88.2 
59.9 
50.4 
18.9 
78 6 
55.4 
46.5 
46.3 

Mp, °C 

78-80 
90-92 
95-96 

134-135 
135-137 
133-135.5 

168.5-171 
140-141 
94-95.5 

102-104 
172-173 
175-177 
187-189 

206.5-207.5 
173,5-175 

197-199 
147-149' 
115-117 
112-113' 

142.5-144.5 
119.5-121" 

108-110" 

Crystn 
solvent 

EtOH 
C6Hs

d 

EtOH 
CulV 
EtOH 
EtOH 
EtOH-EtOAc 
EtOH 
i-PrOH 
i-PrOH 
EtOH 
n-BuOH 
CeH, 
n-CiHuOH 
EtOH 
EtOAc 

EtOH 

EtOH 
EtOAc 
n-CsHuOH 

Formula 

CisHnNOs 
C U H I I N O * 

CisHiiClNOi 
CUHIOCINOI 

CITHITNOI 

CieHuNOi 
C1.H10N2O4 

CMHKNOS 

CisHiiClNOs 
CisH.sNOa 
Ci.HsCljNO: 
CuH.CUNO: 
C14H10N2O4 

CuH.NsO. 
CiiHiaNiOj 
CuH.ChNO: 
C H H M N I O ! 

CisHuClNOi 
C U H H N O I 

CuHi2N»Oi 
CisHisNiOe" 
CiTHsjNaOe" 

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 (LDJO) in 72 hr determined in mice 
intraperitoneally and orally for each compound was 
approximately 500 mg/kg. 

Experimental Section 

The iv spectra were determined on a Beckman IR-5 double-
beam spectrophotometer with NaCl optics in CHC13 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 CHC13 was saturated with dry 
IIC1 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 aqueous 1 .V NaOH. The insoluble product was 
extracted with ether which was washed free from alkali with H20, 
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 CHC13, and 5 ml of 
AcOH was saturated with dry HC1 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 a small volume; the material solidified when triturated 
with 100 ml of cold H 20. The recrystallized product (from 
EtOH) was solvated. It was suspended in 500 ml of CeH6 and 

heated until pure C6H6 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, 9.—A mixture of 12.3 g (0.05 mole) of 5-ehloro-
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/cm2 pressure of N2. 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 CHC13, washed free 
from alkali with H 20, and passed through a column of alumina. 
The yellowish eluate was concentrated in vacuo, and the oily 
residue crystallized on standing. It was recrvstallized from 
i-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 CH2C12, 
and 1.5 ml of concentrated H2SO^ was refluxed for 10 hr as the 
returned reflux passed through a thimble containing anhydrous 
CaCl2 to remove the H 2 0 formed from the refluxing azeotrope. 
After the reaction mixture was cooled and filtered, the filtrate 
was washed with H20, dried, and evaporated in vacuo to leave 
a red viscous oil which was stirred with 100 ml of aqueous 1 X 
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, 200 ml of AcOH, 250 ml of 
CHC13, and 1.2 g (0.013 mole) of trioxane was stirred at 10-15° 
while 10 ml of concentrated H2S04 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 H20, a white semisolid precipitate 
formed. It was extracted with ether, washed until neutral, and 
evaporated to dryness. The solid was dissolved in C6H6 and 
the solution passed through a column of alumina. The eluate 
was evaporated and the product was recrystallized from re-BuOH: 
mp 175-177°. 

6-Nitro-3-(p-nitrophenyl)-2,3-dihydro-4H-l,3-benzoxazin-4-
one (14).—A solution of 2.5 ml of fuming H N 0 3 in 30 ml of 
concentrated H2S04 at 5-10° was slowly added to a solution of 
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7.!) g (0.034 mole) of 2 dissolved in 30 nil of AcOll and 4 ml of 
concentrated H2SO4 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 yellow solid was 
filtered, washed with IPO, and recrystallized from .MeCN; nip 
200..V-207.5°. Upon repeating the preparation with 20 g of 
starting material, 12 g of product was obtained. 

Proof of Structure of 14. — A solution of 000 mg (2 nimnlei 
of 14 in 25 ml of 6 A" HCl was refiuxed for 18 hr, cooled, and 
filtered. The precipitate was stirred with 10 ml of 1 .V NaOH 
and filtered from a small amount of starting material, and the 
filtrate was acidified to give 5-nitrosaIicylic acid which was 
identical with an authentic sample.1 ' The hydrolytic acid 
filtrate was made alkaline with aqueous NaOH, extracted with 
ether, dried, and evaporated to give a yellow solid identical in 
all respects with p-nifroaniline.1-' 

3-( p-Aminophenyl)-6-amino-2,3-dihydro-4H-l ,3-benzoxazin-
4-one (15). -A solution of 3.1 g (0.01 mole) of 14 in 250 ml of 
T U P was reduced under 3 atm pressure of IP in the presence of 
Raney Ni. The solvent was evaporated and the gummy product 
was recrystallized from EtOH: mp 17.'!.5-175°. 

3-n-Propyl-6-nitro-2,3-dihydro-4H-l,3-benzoxazin-4-one (20). 
- A suspension of 1.9 g (0.1 mole) of 19 in 10 ml of AcOH and 2 

ml of concentrated IPS04 at 10-15° was nitrated with a solution 
of 2.5 ml of fuming H N 0 3 and concentrated Il.tsOj cooled to 5°. 
After stirring 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 EtOH; mp J42.5-144.50. 

Proof of Structure of 20.—A solution of 2 g (S.5 mmole) of 
20 111 100 ml of 0 A' HCl was refiuxed for li) hr and cooled. The 
crystalline product obtained was filtered, washed with H20, and 
dried. The compound was 5-nitrosalicylic acid, identical in 
all respects with an authentic sample.16 

6-Amino-3-w-propyl-2,3-dihydro-4H-l,3-benzoxazin-4-oneMa-
leate (21).--A solution of 7.08 g (0.0:j;i mole) of 20 in 250 ml 
of absolute EtOH was reduced under 3 atm pressure of Hi in 
the presence of Raney Ni. The filtered solution was concen
trated in vacuo, and the residue was dissolved in ether and added 
to an ethereal solution of maleic acid. The crystalline salt 
obtained was recrystallized from ElOAc; nip 110.5-121°. 

6-Dimethylamino-3-H-propyI-2,3-dihydro-4H-l,3-benzoxazin-
4-one Maleate (22).-- A solution of 11.8 g (0.05 mole) of 20 in 
100 nil of absolute EtOH containing 10 ml of 37 r , formalin was 
reduced at 3 aim pressure of IP in the presence of Raney Ni. 
Upon evaporation of the solvent, the oily residue was dissolved 
in ether and mixed with an ethereal solution of maleic acid to 
form the maleate which was recrystallized from n-AmOH: mp 
108 110°. 

5-Chloro-2-hydroxy-4'-chIorobenzanilide.1' A mixture of 34.4 
g (0.2 mole) of 5-chlorosalicylic acid, 25.4 g (0.2 mole) of p-
chloroaniline, and 18 g (0.13 mole) of PC13 was heated in a bath at 

( to) Kas tu lan O m a n i c Chemica l s , [list illation P r o d u c t s Indus t r i e s 
Rochester , X. V. 1460:!. 

i l t i) N. \V. Hirwi, (I, V. J a d h a v , a n d I). H. S u k h t a n k a r . ./. hulinn Chun. 
Niir.. 16, 281 llySH); 34, HUCH (1940), p repared this s u b s t a n c e by t r ea t ing t he 
two c o m p o u n d s with .SO5CI2: nip 203-204° . 

170° find stirred for 0.5 hr. After cooling, the hard mass » a-
broken up in GOO ml of EtOH and treated with an aqueous ~;ii u-
rated solution of NaIIC()3 to pi! 7. The yellow precipitate wa~ 
filtered, washed with IPO, dissolved in T1IF, and passed through 
a column of alumina. The eluate was evaporated to deposit the 
yellow crystalline product, nip 225 230° (EtOH), vield 20 g 
i55.3 r , .). ' Anal. iCuJUCbNO,) C, II, N. 

3,5-DichIorosalicyIanilide.17 A mixture 01 51.s g (0.2.3 in dej 
of 3,5-dichlorosalicvlic acid and 25.5 g (0.27 mole) of aniline in 
250 ml of dry toluene was stirred and heated at GO 70° while 7 g 
(0.05 mole) of P('l;, was added. After refluxing 4 hr, the reaction 
mixture was cooled to 00° and 300 ml of IP..0 was added followed 
by 120 ml of 30 ' , aqueous NaOH solution. The solution was 
clarified by filtration, and the aqueous filtrate was adjusted to 
pi I 3 with acid to precipitate the product which was recrystallized 
from AcOH and dried at 110° in rtiruo: mp 135 130.5°. vield 
42 g (G5<, ;. .1 , , , , / . ( C J U C b N O , ] C, II. N. 

4-NitrosalieyIanilide. -A.- above, 27.G g (.0.2 mole) of salicylic 
acid. 27.G g (0.2 mole) of 4-nitroatiilitie. and S g (0.058 mole 1 of 
PCI;, were allowed to read in 250 ml of drv toluene; yield 40 g 
(77.5 ' , ) (EtOH 1, mp231 -232.5°. A mil. i C,,,I l,„N->0,) C, II, N. 

5-MethoxysalicylaniIide. To a solution of 5.04 g (0.033 mole; 
of 5-metho.\ysaIieylie acid1" in 100 ml of dry C,jll6, 3.(1 g (11.033 
mole! of SOC'lv and I 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 vacuo at 30°. 
The residue was treated with dry ( . ' J l , and again evaporated 
in rarno. This operation was repeated three limes. The residual 
acid chloride was then dissolved in 100 ml of dry Cull,; and added 
dropwise to (i g (0.07 molei of aniline in 25 ml of dry CA]f) with 
good stirring. After stirring and refluxing for 3 hr, the white 
solid Wiis filtered and washed with water to remove the aniline 
hydrohloride, and the water-insoluble product was dissolved in 
ether and dried. After I he ether was evaporated, the product was 
reervstallized from ElOl l : vield 4.3 g, mp 100-101°. Aiml. 
(CuIUiNO:,; C. H. 
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17i K. Anchutz . Ann. Ci,.m.. 346, l.iOo <]'.i0t>). prepared this c o m p o u n d 
by t r ea t ing :t,r>-dichlorosalicyloy'i chlor ide with anil ine. 

(18) I ' repared by the m e t h y l a o o n ot ttetnisic acid according to I t \ . 
C h a n d b u r y , H. I. Kitljl. and V. Robers ton . ./, Cltem. S01:. 2220 (1H-1S). 


