
AMIDES AND A N I L I D E S  OF A N T H R A N I L I C  

ACID D E R I V A T I V E S  

V. B. P i s k o v ,  V. P .  K a s p e r o v i c h ,  
A. K.  P e d e n c h u k ,  L .  P .  K h i t e n k o v a ,  
a n d  I .  A.  K o b l o v a  

UDC 615.28 : 547.583.5 

The synthesis and examination of biological activity of anthranilic acid derivatives is of justified 
interest. Amides of 3,5-dinitroanthranilic acid (IIa) and its N-alkyl-substituted derivatives are effective 
in treating coccidiosis of chickens [1]. N-Arylanthranilic acids display a tuberculostatic effect [2]. Sub- 
stituted diphenylamines, similar in structure to N-arylanthranilic acids, possess an expressed anthel- 
minthic activity [3, 4]. 

The preparation of amides and anilides of anthranilic acids (I-HIt is described in this paper, and 
results are presented of the examination of these materials duringeoccidiosis of chickens and mice hel ,  
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Compounds (Ia) and the main intermediate products in their synthesis, anhydrides (IV), were ob- 
tained by known methods [5-8], the use of which required further improvement. Anhydride (IVa) was syn- 
thesized by boiling anthranilie acid with ethyl chlorocarbonate and subsequent cyclization of N-carbeth- 
oxyanthranilic acid (without its isolation in a pure form) by reaction with acetyl chloride. Anhydrides were 
transformed into anthranilic acid derivatives (Ia-d) by heating with the corresponding amines. Amide (Ig) 
was isolated after treatment of N-phenylanthranilyl chloride [9] with ammonia. 

The starting compound for synthesis of amides (II, III) was 3,5-dinitro-o-chlorobenzoyl chloride {V), 
which we obtained by boiling 3,5-dinitrosalicylic acid [10] with thionyl chloride in the presence of dimethyl- 
formamide. 
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The amide  of 3 ,5 -d in i t ro -o-ch lo robenzo ic  acid (VI) was t r a n s f o r m e d  into an thranylamides  (II) by 
boiling with an alcohol solution of an equimolecular  amount of the cor responding  aniline in the p r e s e n c e  
of po ta s s ium ace ta te  (method A) or  by heat ing with excess  a roma t i c  amine in dioxane solution (method B}. 
The l a t t e r  method was also used to obtain anil ides (VII) f r o m  (V) and an equimolecular  amount of s u b -  
st i tuted aniline.  Anilides (VII} were  t r a n s f o r m e d  into anil ides (IIIb-e} by reac t ion  with an aqueous or  
aqueous alcoholic solution of ammonia  or  methylamine .  

N-Arylani l ides  (Ilia, f, g) were  synthes ized f r o m  anil ides (VII} by method A. N-Phenylani l ide  (IIIa} 
was also obtained by reac t ion  of (V) with aniline. Samples of (IIIa), obtained by var ious  methods,  mel ted  
at the s a m e  t e m p e r a t u r e  (203-204~ and did not give a depress ion  in a mixed sample .  The authors  of [11] 
gave an nap of 160-161 ~ for  (IIIa), synthes ized e a r l i e r  f rom N-phenyl -3 ,5-d in i t roanthrani ly l  chlor ide and 
aniline, Analyt ical  data and IR s p e c t r a  indicate that s t ruc tu re  (]Iia) co r responds  to the compound with 
mp 203-204 ~ 

Amides  of 2 -phenoxy-  and 2 -p-ch lo rophenoxy-3 ,5 -d in i t robenzamides  (VIII and IX) [12] were  synthe-  
s ized for  compara t ive  examinat ions .  The p rope r t i e s  of the synthesized compounds a r e  p resen ted  in 
Table 1; the i r  puri ty was conf i rmed by thin l a y e r  chromatography ,  and the s t ruc tu re  was conf i rmed by 
IR spec t r a l  data. The f requency of s t re tching vibra t ions  of the carbonyl  group of an thranylamides  and 
anthranylani l ides  l ies  in the usual  range  of 1665-1690 cm -1. The frequency shif ts  to 1710-1720 c m - i  for  
ce r t a in  n i t roani l ides  (IIIf, g, Viib}. Absorpt ion bands in the region of 3000-3500 c m - i  co r respond  to the 
f r ee  and bonded hydrogen bond of the NIt groups.  A dec r ea se  in f requency of a n t i s y m m e t r i c a l  and s y m -  
me t r i ca l  s t re tch ing  v ibra t ions  of the n i t ro  group correspondingly  to 1500-1525 and 1320-1335 e m - i  is 
cnu rac t e r i s t i c  for  n i t ro -  and dini t roanthranylani l ides .  All compounds have  an absorpt ion band in the in t e r -  
val of 735-755 c m  -1, which should poss ib ly  be  assoc ia ted  with the p r e s e n c e  of the ni t ro  group [13]. 

The coccidios ta t ic  effect  of the p repa ra t ions  was conf i rmed  on four -week-o ld  chicks,  infected with 
a mixed E. tenel la  (96%} and E. neca t r ix  (4%} cul ture  in an amount of 70,000 cocci  pe r  chick. The p r e p a r a -  
t ions were  fed once p e r  day in a dose of 200 mg pe r  1 kg of feed for  10 days  f r o m  the momen t  of infection. 
The major i ty  of compounds do not p o s s e s s  coccidiosta t ic  act ivi ty in the used  dose.  4 ' -Ni t roani l ide  of 3,5-  
dini t roanthrani l ic  acid (IIc) p ro tec t s  60% of the chicks f r o m  loss  at 100% mor ta l i ty  in the control .  

The anthelminthic act ivi ty of compounds (I-III}, (VI-IX) was studied on mice  infected with l abora to ry  
s t r a ins  of he lminths  H. nana and G. spumosa ,  The p r epa ra t i ons  were  introduced p e r  os in doses  of 100- 
2000 mg p e r  1 kg of weight at one t ime as a suspension p r e p a r e d  in s ta rch .  All of the examined compounds 
do not affect  nematode  G. spumosa;  however ,  many of them posses  a ce r ta in  act ivi ty in re la t ion  to ces tode  
H. nana. 2 ' - C h l o r o - 4 ' - n i t r o a n i l i d e  of 3 ,5-dini t roanthrani l ic  acid (Hid) was found to be  mos t  effective; in 
doses  of 500-1000 mg/kg it expels  85-100% of helminths .  Substitution of the amino group in this compound 
by a methy lamino  group leads to a d e c r e a s e  in the used  dose to 200 mg/kg; however ,  the ef fec t iveness  of 
p r e p a r a t i o n  (Hie) d e c r e a s e s  sl ightly in this case .  It  is poss ib le  that  the anthrani l ic  acid s t ruc tu re  is not 
n e c e s s a r y  for  the appearance  of an anthelminthic act ivi ty.  The anilide of 3 ,5 -d in i t ro -o-ch lo robenzo ic  acid 
(VIIa, d) and amides  (VIII} and (IX) a r e  s i m i l a r  to (IIId) in anthelminthic effect.  Compounds not containing 
t~vo ni t ro  groups (Ia-e)  or  the ca rboxamide  group, for  example ,  2 ,4-dini t rodiphenylamine,  a r e  inact ive.  In 
con t ras t  to all  of the examined p repa ra t ions ,  anilide (IIIf) was found to be highly toxic.  In a dose of 5 mg/kg 
it  caused loss  of 30% of the t e s t  an imals .  

EXPERIMENTAL 

IR s p e c t r a  of the obtained m a t e r i a l s  we re  taken in suspens ions  in mine ra l  oil on a UR-10 s p e e t r o -  
pho tomete r .  Chromatography  was achieved in a mobile  thin l aye r  of s i l i ca  gel in a h e x a n e - c h l o r o f o r m -  
acetone (3 : 1 : 1} solvent  sys t em.  

Isa to ic  Anhydride (IVa). A mix tu re  of 2.75 g of anthrani l ic  acid and 8.1 g of ethyl ch lorocarbonate  
was boiled fo r  4 h, cooled, diluted with 15 ml  of acetyl  chlor ide,  and boiled again for  14 h. The p rec ip i t a te ,  
separa t ing  out upon cooling, was separa ted ,  washed with alcohol,  and r e c r y s t a l l i z e d  f r o m  acetone.  Yield 
1.8 g (5.5%), mp 239-240"; l i t e r a tu re  data [7], mp 240 ~ 

Ni t ro isa to ic  Anhydride (IVb). In por t ions  1 g of (IVa} was added to 4 ml  of ni t r ic  acid (d 1.48). The 
reac t ion  m a s s  was held  fo r  2 days at 20 ~ and poured  into 50 g o f a n i c e - w a t e r m i x t u r e .  The p rec ip i t a t e  
was separa ted ,  washed carefu l ly  with wa te r  and a sma l l  amount of alcohol,  and dr ied at 100 ~ Yield 1 g 
(78%), rap 244-245 ~ ( f rom alcohol}; l i t e r a tu re  data [5, 14], rap 220-230, 244 ~ 
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T A B L E  1 .  

Com- 
pound 

Amides  

Mp 
~ . ~, (dog)')" 

~ud AniUdes of Subst i tuted Benzo ic  Acids  

Found (%): ( 

,,IN 
Empirical 
form ula 

R 

Calc (~o) 

c H 

lib 

IIc 

lid 

II,e 

I I,f 

IIg 

IIh 

Il ia 

Ill c 

IIId 

Ill e 

Ill f 

Ill g 

VII a 

VII b 

VII c 

VIII 

126--7 

215--6 

218--9 

236--7 

242--3 

214--5 

213--4 

211--2 

203--4 

297--8 

265--6 

220--I 

202--3 

228--9 

177--8 

218--9 

203--4 

155--6 

13,01 
12,99 
18,40 
18,48 
17,14 
17,32 
16,45 
16,52 
16,42 
16,67 
14,41 
14,67 
15,13 
15,30 
14,83 
14,88 
14,9g 
14.97 
20,40 
20,39 
18,32 
18,20 
17,55 
17,63 
15,23 
15,15 
14,07 
14,02 
13.38 
13,41 
15,34 
15,67 
13,38 
13,55 
13,65 
13,94 

C13Hl~N20 

ClaHIoN40~ 

C1,H1,N40, 

C,sH~CIN~05 

C, 3HgCIN 40~ 

C~ 3HsCI2N ~O5 

C, aHsCI2N 405 

C,3HsCI~N r 

C,gH,4N~Os 

C13H~N~O7 

C ,3HsCINsO, 

C,4H~0CIN~O, 

C,gHI~CIN~O~ 

C~oH,4CINsO8 

C,3HsCINsO5 

CasH~CIN407 

C, sH6CI2N 40~ 

C*sHgN~)Oo 

13,20 

18,54 

16,87 

16,64 

16,64 

15,10 

15,10 

15,10 

14,81 

20,17 

18,35 

17,70 

15,30 

14,36 

13,07 

15,28 

13,97 

13,86 

*Yield is  ind{cated f r o m  calcula t ion  b a s e d  on the s t a r t ing  acid.  
~Compounds  (Ie) and (VIII) w e r e  c r y s t a l l i z e d  f r o m  a 1 : 1 a l c o h o l -  
wa te r  mix ture ;  (lib) was  c r y s t a l l i z e d  f r o m  a 5 : 1 a c e t o n e ' w a t e r  
mix ture ;  (Tic) and (IIIa), f r o m  a 1 : 1 a c e t o n e - a l c o h o l  mix ture ;  (IId), 
f r o m  a 3 : 1 a c e t o n e - w a t e r  mixture ;  (IIe), (IIIe, g), f r o m  acetone;  
( I I f ,  g, h), f r o m  a 1 : 2  a c e t o n e - a l c o h o l  mix ture ;  (IIIc,  d), f r o m  
dioxane; (IIIf), (VIIa, c), f r o m  ethyl  ace ta te ;  (VIIb), f r o m  a 6 : 1 ethyl  
a c e t a t e -  ace tone  mix tu re .  

Upon mixing  (IVa, b) with a tenfold amount  by weight  of  25% ammon ia  fo r  5 h at 50 ~ the amide  of 
an thran i l i c  ac id  (Ia) in a y i e ld  of 62%, mp 109-110 ~ ( f rom ch lo ro fo rm)  ( l i t e ra tu re  data  [5]) mp 108 ~ and 
the amide  of 5 -n i t roan th ran i l i c  ac id  tic) in a y i e ld  of 59%, mp 210-212 ~ (f rom alcohol  and acetone) w e r e  
c o r r e s p o n d i n g l y  obtained; l i t e r a t u r e  data  [5, 15], mp 200-210,  230 ~ 

Reac t ion  unde r  the s a m e  condit ions of (IVa, b) with a twofold amount  by weight  of anil ine,  ins tead  of 
a 25% a m m o n i a  solut ion,  y i e lded  the anil ide of anthranf l ic  ac id  fib) in a y i e ld  of 59%, mp 128-129 ~ ( f rom 
benzene);  l i t e r a t u r e  data [5], mp 130 ~ and the ani l ide of 5 -n i t roan th ran i l i c  ac id  rid) in a y i e ld  of 73%, mp 
202-203 ~ ( f rom ace t ic  acid); l i t e r a t u r e  data  [6], mp 201-203 ~ 

3 , 5 - D i n i t r o - o - e h l o r o b e n z 0 y l  ch lor ide  (V). A mix tu re  of 60 g of 3 ,5 -d in i t r o sa l i cy l i c  ac id  [10], 145 g 
of th ionyl  ch lor ide ,  210 ml  of  d ry  toluene,  and 3 ml  of d i m e t h y l f o r m a m i d e  was hea ted  ca re fu l ly  to 80 ~ held  
fo r  1 h at this  t e m p e r a t u r e ,  and fo r  1 h at 100 ~ cooled,  and evapora t ed  in v a c u u m  at a t e m p e r a t u r e  not 
above 80 ~ The  sol id  r e s i due  was  r e c r y s t a l l i z e d  f r o m  e ther .  Yield 50 g (71%), mp 64 ~ l i t e r a t u r e  data  [16], 
mp 62 ~ 

Amides  of N - A r y l - 3 , 5 - d i n i t r o a n t h r a n i l i c  Acids  (II). Method A. A solut ion of  2.46 g (0 .01moleof  (VI) 
[2], 0.01 mole  of a r o m a t i c  amine ,  and 0.98 g (0.01 mole) of me l ted  p o t a s s i u m  ace ta te  in 15 ml  of anhydrous  
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alcohol was boiled for  severa l  hours ,  cooled, and poured into a threefold  amount by volume of water .  The 
residue was separated,  washed careful ly  with water,  dried at 100 ~ and crys ta l l ized .  Amides (IIb-d) were  
obtained in this way; anilides (ILK, g) were  obtained f rom anilide (VIIc). 

Method B. A solution of 2.46 g (0.01 mole) of (VI) and 0.02 mole of a romat ic  amine in 10 ml of 
anhydrous dioxane was mixed at 100-110 ~ cooled, and diluted with a 30-fold volume of a 10%hydrochloric  
acid solution. The res idue was separa ted  and t rea ted  as in method A. Amides (He-h) were  obtained in this 
way. Anilides (VIIa-c) were  synthesized in an analogous way f rom 2.65 g (0.01 mole) of ffV) and 0.01 mole 
of a romat ic  amine. 

Anilide of N-Phenyl-3 ,5-dini t roanthrani l ic  Acid (III-a). A solution of 2.65 g {0o01 mole) of (V) and 
2.8 g (0.03 mole) of aniline in 5 ml of dioxane was held for  2 h at 20 ~ and for 15 min at 50 ~ cooled, and 
diluted with a double volume of 30% methanol. The res idue  was separa ted  and washed with 5% hydrochlor ic  
acid and water .  Yield 3~ g (88%), mp 203-204 ~ (from alcohol and acetone). 

Anilides of 3,5-Dini troanthrani l ic  Acids {IIIb-e)o Anilide (VII) was mixed with a 30-fold by weight 
amount of solution, obtained by mixing one volume of ammonia with two volumes of ethanol. The react ion 
mass  was maintained for  1-2 days at 20 ~ and t r ea ted  by method A. Anilide (IIIb) was obtained in this way, 
yield 72%, mp 218~ l i t e ra ture  data [11], mp 218 ~ Anilides (IIIc-e) were obtained analogously. 

Amide of 3 ,5-Dini t ro-o-phenoxybenzoic  Acid (VIII). A suspension of 1.25 g of 3 ,5-d in i t ro-o-phe-  
noxybenzoic acid [17] in 2.5 ml of thionyl chloride and 10 ml of dry benzene was boiled for 1 h. The solution 
was evaporated in vacuum at a t empera tu re  not above 60 ~ The residue was dissolved in 6 ml of absolute 
dioxane and poured with s t i r r ing  into a mixture  of 12 ml of 25% ammonia and 12 g of ice. After  30 rain the 
precipi ta te  was separa ted  and t rea ted  as normal ly .  The amide of N-phenylanthranil ic  acid (Ie) was syn- 
thes ized analogously f rom the corresponding acid chloride [9]. 
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