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Compounds have been recently discovered among the substituted N-phenylanthranilic acids which pos- 
sess antiphlogistic, analgesic, and antipyretic activity. N-(2,3-Dimethylphenyl)anthranilic acid (A), "Mefan- 
amic acid" or Ponstan, and N-(3-trifluoromethylphenyl)anthranilic acid (B), "fluorfenamie acid," havefound 
use in medicine [1-3]. 
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N-Phenylanthranilic acid derivatives containing fluorine atoms in the ortho, meta, and para positions 
of ring {b) have also been described, and their physiological activity was investigated [4]. 

In our search for new effective antiphlogistic compounds, we synthesized a number of N-phenylanthra- 
nilic acid derivatives containing the following fluorinated groups: CF3, OCHF2, SCHF2,OCF3, SCF3, SO2CHF2, 
and SO2C F 3 in various positions on ring (b) and which have not been described in the literature; the physio- 
logical propert ies of the compounds obtained were also investigated. 

The Ullmann reaction, the arylation of substituted anilines with o-halobenzoic acids in the presence 
of potassium carbonate and copper powder as the catalyst, is principally employed to synthesize the N- 
phenylanthranilic acid derivatives. The following compounds (I-XIII) (Table 1) were synthesized by this 
method: [~..coo L .---,,,.- ~...~COOH 

X ~I INAI~ v "~IH2~ 

X = Ol, BF. I f-~" 

Compounds VII and XI-XIII were prepared from o-chlor0benzoic acid. o-Bromobenzoic acid was used 
in the synthesis of compounds I-VI, VIII, and IX; and o-iodobenzoic acid was used for substance X. 

As is evident from the data given in Table 1, the yields of the N-phenylanthranilic acid derivatives 
obtained by arylating substituted anilines depend to a great extent on the basicity of the amine used. Thus, 
the yields of the corresponding N-phenylanthranilic acids (I, IV, IX and X) amount to 6-12% in all during 
the reaction of halobenzoic acids with aniline derivatives containing electron-acceptor  substituents. When 
anilines with OCHF 2 and OCF 3 groups are used, the highest yields of condensation products (VI and XIID are  
observed for the more  basic para derivatives. 

In order  to synthesize the compounds containing the SCItF 2 and SO2CHF 2 groups in ring (b) (compounds 
XIV-XD0, it proved to be more expedient to choose another variant of the Ullmarm reaction, the arylation 
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TABLE 1. Fluorinated N-Phenylanthranilic Acid Obtained by the 
Arylation of Substituted Anilines with o-Halobenzoic Acids 

I 
I I  

I I I  
IV 
V 
VI 

VII  
VII I  

IX 
X 
XI 

XII  
X I I I  

ar 
0 

2,5-(CF~)C,H~ 
3,5-(CF~) ~C~H~ 
2-CI-5-CFaC~Ha 
4-CI-6-CF~CaH~ 
3-CF~OC~Ha 
4-CF~OC, H~ 
3-CF~SC~H~ 
4-CF~SC~H~ 
4-CF~SO~C~H~ 
2-CH.~-5CF~SO~C~ H~ 
2-CHF~OC~H, 
3-CHF~OC, H, 
4-CHF~OC~H~ 

Yield, 
,.,.., ,~ o,', mp, 
.d~-~ % deg 

[8] 12.0 203--204 
[8] 29.0 200--20t 
[9I  27.5 179--180 

[101 10,5 203--204 

i l l l  33 ,0  110--112 
12I 56,0 175--176, 
131 24,0 1115--117 

[14] 38,0 132--I33 
[151 6,0 199-- 200 

16] 12,0 200-- 202 
171 30,5 ,139--140 

[17] 18,5 i129--130 
[17] 48,0 i151--153 

Found & % 

32,38; 32,68 
32,58; 32,45 
18,25; 18,38 
18,18; 18,25 
18,56; 18,66 
19,19; 19,22 
18,49; 18,58 
18,12; 18,36 
16,28; 16,38 
15,48; 15,58 
13,41; 13,60 
13,29; 13,36 
13,30; 13,39 

Empirical 
formula 

C,~H,F,NO~ 
C,~H,F,NO~ 
C,aHaCIFaNO~ 
Ca~H,CIFaNO~ 
C,,H,0F~NO* 
CI,H~,F~NO~ 
C~H,oF~NO~S 
C,~H,oF~NO~S 
C~,H,oF~NO,S 
C,~H~FsNO~S 
C~,HnF~NO~ 
C,,H,,F~NO~ 
C,~H,~F~NO~ 

3 

32.67 
32.67 
18.06 
18.06 
19.19 
19.19 
18.21 
I8.21 
16.52 
15,88 
13,62 
13,62 
13,62 

Note. Compounds I, V, VI, and VII were crystallized from petro- 
leum ether; II, HI, IV, and X-XIII from aqueous alcohol; VIII from 
alcohol; and IX from a mixture of benzene and petroleum ether. 

TABLE 2. Fluoro Derivatives of N-Phenylanthranilic Acid Ob- 
tained by Arylating Anthranilic Acid with Substituted Bromoben- 
z ene s 

H 
o 

XIV 
XV 
XVI 

XVII 
XVIII  

XIX 

Ar 

Reaction 
conditions 

n3 ..~ 

Yield, mp, 
% deg 

Found 
F.% 

Empirical 
formula 

2-CHF2SC~H, 
3-CHF~SC~H, 
4-CHF~SC~H~ 
2-CHF~SO~CaH~ 
3-CHF~SO~C,H~ 
4-CHFzSO~C~H. 

135 2 
180 1,5 
175 
135 22 
135 
145 1,5 

17,0 
37,0 
46,0 
24,5 
21,5 
28,5 

I 
149--150 t 12,70; 12,81 C~H,~F~NO~S 
114--115[ 12,43; 12;47[CI4HlIF2NO2S 
123--1241 12,38; 12,67 ClaHI~F~NO~S 
206--2071 11,72; 11,75 C~aH~,F~NO~S 
162--103 l l ,31;  I1,40 C~,H,xF~NO~S 
188--189 11,40; 11,56 C~Ha~F~NO,S 

12,88 
12,88 
12,88 
I1,62 
11,62 
11,62 

TABLE 3. Bromo Derivatives of Difluoromethylmercaptobenzene 
Reaction c o n d i _ _ _ _ _  tion____ss 

I reagents [ " 

�9 g 

oRho*: 9,5 1 60 
meta 15,5 45 

para 14,5 / 45 

90--92 ]l 15,69; 65,0 (5mm)(amm)/ '55511'6081 
93--95 ~I 16,12;[ 55,0 ,557[1,69311 15,90, 
(5ram) [ 16,29 ] 

60 2 

45 3 

45 3 

Empirical 
formula 

CTHsBrF~S 

CTH~BrF~S 

J 

* The technical product was recovered for the reactions involving 
arylation and oxidation to the sulfone: 

15,90 

15,90 

TABLE 4. Bromo Derivatives of Phenyldifluoronaethyl Sulfone 

Empirical Calculated Derivative Yield,% rap, deg Found F, % formula F, % 

ortho 
meta 
para 

97,0 
98,5 
84,5 

46--47 
60--71 
68--69 

[ 
I4,32; 14,13 [ C7HsBrF202S 
13,90; 13,86 [ C~HsBrF~O2S 
14,19; 14,04 C~HsBrF~O2S 

14,03 
14,03 
14,03 
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of anthrani l ic  acid by the appropr i a t e  b romobenzene  de r iva t ives  {Table 2): 

NHT. + B P A ~  v "NHAr 

The bromobenzene  de r iva t ives  needed for  this  reac t ion  (Tables 3, 4) we re  obtained by the following 
s cheme :  

CHC|F, 
BrC6H4SH-~-~" ~ BrC~ H4SCHF2 HzO~ --, BrC6 H4SO2CHF2. 

The cor responding  sulfone (XIX) was obtained by oxidizing compound XVI containing the d i f luoro -  
me thy lmercap to  group with hydrogen peroxide.  

As a r e su l t  of th is ,  19 new N-phenylanthrani l ic  acid de r iva t ives  with var ious  f luor ine-containing sub-  
s t i tuents  were  synthesized.  

It was es tabl i shed during the pharmacolog ica l  invest igat ion of the compounds obtained that  these  sub-  
s tances  p o s s e s s  an ave rage  toxici ty.  Thei r  LDs0 for  mice  when injected in t raper i tonea l ly  is found to be in 
the range  140-300 m g / kg .  The p r e s ence  of f luorinated subst i tuents  r e g a r d l e s s  of the i r  na ture  somewhat  
i n c r e a s e s  the toxici ty  of the subs tances  as compared  to unsubsti tuted N-phenylanthrani l ic  acid. The i n t r o -  
duction of a second C F 3 group into the meta  posit ion of r ing (b) (compound II) i nc rea se s  the toxici ty  re la t ive  
to compound B; the chlor ine-conta in ing  analogs of the l a t t e r  (compounds HI and IV) differ  l i t t le in the i r  t ox i -  
c i ty  f r o m  it. The compounds containing s t rong e l ec t ron -accep to r  subst i tu tents ,  the SO2C F 3 and SO2CHF 2 
groups  (IX, X and XVII-XEQ, a r e  less  toxic than the substance whose molecule contains the OCF 3 (V and VI), 
SCF 3 (VII and VIII), and a lso  the OCHF 2 (XI-XIII) subst i tuents .  

The antiphlogist ic  act iv i ty  of al l  of the compounds we synthesized,  which was invest igated for  va r ious  
types  of edemas ,  does not exceed that  for  compound A which served as a s tandard.  Since the compounds 
containing the SO2CF a and SO2CHF 2 groups (IX, X and XVII-Xs proved to be the leas t  toxic,  we inves t iga t -  
ed the i r  antiphlogist ic  act iv i ty  in re la t ion  to fo rmal in  and t ryps in  edemas  in more  detail .  It was thereby  
es tabl ished that  the ant iphlogist ic  act iv i ty  of these  compounds d e c r e a s e s  in the t rans i t ion  f rom the ortho to 
the meta  to the pa ra  substi tuted compounds (XVII > XVIII >XIX). 

Because the subs tances  invest igated p o s s e s s e d  the abil i ty to inhibit t ryps in  edema ,  we decided to ex -  
amine  the i r  an t ip ro tease  act ivi ty.  The inhibiting act ivi ty  of  the compounds re la t ive  to the named enzyme 
was invest igated for  this in in v i t ro  and in vivo exper iments .  It was es tabl ished that  the quantity of  t ryps in  
which leads to the loss  of the an imals  as a r e su l t  of  the slow intravenous infusion of  the enzyme,  is not iceably 
d e c r e a s e d  compared  to the control  when the compounds were  p r e l im ina r i l y  in t raper i tonea l ly  injected at  a 
dose  of 10% of the LDso. It was found that all the compounds a r e  two- th ree  o r d e r s  of  magnitude m o r e  e f fec -  
t ive t ryps in  inhibi tors  than unsubst i tuted N-phenylanthrani l ic  acid in the in v i t ro  expe r imen t s  with the fo l -  
lowing dif ferent  subs t r a t e s  : t r y p s i n - c a s e i n  (by Kunitz 's  method [5]) and N - b e n z o y l - D L - a r g i n y l - p - n i t r o a n i -  
lide (by E r l a n g e r ' s  method [6]), and the subs tances  with the OC F 3 (V and VD and SC F 3 (VII and VIID groups  
exceed compounds A and B in this r ega rd .  It should be mentioned that  the effect  of  a s t ruc tu ra l  fac tor  on 
the an t ip ro tease  act ivi ty  of  the compounds c l ea r ly  appea r s  in this s e r i e s  of exper iments .  The para. su b s t i -  
tuted compounds,  of all  the compounds with the var ious  subst i tuents ,  a r e  the mos t  act ive ones independent 
of the nature  of  the la t te r .  The inhibiting effect  of the subs tances  in re la t ion  to the type of f luorinated r a d i -  
cal  p r e sen t  in r ing (b) i n c r e a s e s  in the following o r d e r :  CHF20 (XI-XII1) < CHF2SO 2 (XVII-XIX) < CF30 (V, 
VI) < CF3S (VII, VIII). 

Thus,  the data f r o m  the biological  expe r imen t s  showed that the N-phenylanthrani l ic  acid de r iva t ives  
with f luor ine-containing subst i tuents  that  we synthesized yield somewhat  to mefenamic  acid (A) and f luor fen-  
amic  acid (B) in the i r  antiphlogist ic act ivi ty  and exceed them in their  an t ip ro tease  act ivi ty.  

E X P E R I M E N T A L  

Arylat ion of Anilines with o-Chlorobenzoic  Acid (Compounds VII, XI-XIII).  To a mix tu re  of 7.8 g 
(0.05 mole) of o -ch lorobenzoic  acid,  3.58 g (0.025 mole) of anhydrous po ta s s ium carbona te ,  and 0.8 g (0.0125 
g-a tom)  of copper  powder in 40 ml  of anhydrous i soamyl  alcohol was added with intensive agitat ion a so lu-  
tion of 0.05 mole  of the appropr ia te  aniline in 10 ml  of i soamyl  alcohol.  The react ion  mix tu re  was boiled 
for  4 h, cooled, and brought  to pH 8-8.5 by adding 6-7 ml  of 10% sodium hydroxide,  agitated for  10 rain, and 
the amine  which did not r eac t  and i soamyl  alcohol was s t r e a m  dist i l led off. The r e m a i n d e r  was f i l te red  
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f r ee  of sludge, which was washed with hot water .  The solution of  the sodium N-ary lan thran i la te  was t r ea t eu  
with carbon and acidified with dilute hydrochlor ic  acid. The product  was f i l te red  off, washed with co ldwa te r  
and 3-4 ml  of cold methanol ,  and c rys ta l l i zed .  

Arylat ion of Anilines with o - B r o m o -  and o-Iodobenzoic  Acids (Compounds I -VI  and VIII-X). The r e a c -  
tion was c a r r i e d  out under  the s ame  conditions with the s a m e  m o l a r  ra t ios  of  the components  as above. An-  
hydrous  d ime thy l fo rmamide  was used as  the solvent  during the synthes is  of  compounds I, IX, and X. The 
unreac ted  d i f f i cu l t - t o - s t eam-d i s t i l l  s ta r t ing  amines  used  in the synthes is  of  IX and X were  r emoved  f r o m  
the condensat ion product  by f i l ter ing alkaline solutions of  the sodium sa l t s  of  acids IX and X. The f i l te red  
solution was ac idi f ied  and the f ree  acid was ex t rac ted  with e ther  (IX) or  f i l te red  off (X). 

The Arylat ion of  Anthranil ic  Acid with Bromobenzene Der iva t ives  (Compounds XIV-XIX). A mix tu re  
of 13.7 g (0.1 mole) of  anthrani l ic  acid,  6.9 g (0.05 mole) of anhydrous po t a s s ium carbona te ,  1.6 g (0.025 g -  
atom) of copper  powder  (in o rde r  to synthes ize  compounds XVII-XIX, 0.08 g - a t o m  of  copper  was used) ,  and 
0.1 mole  of the appropr ia t e  b romobenzene  der iva t ive  in 85 ml  of  anhydrous i soamyl  alcohol was heated while 
being intensively  agi tated on an oil bath. After  cooling, 5% sodium hydroxide was added to the mix tu re  to 
pi t  8-8.5,  and the solvent  and unreac t ive  bromo der iva t ive  were  s t e a m  dist i l led off. The r e m a i n d e r  in t h e  
f lask  was cooled,  f i l te red  f ree  of sludge, the solution was acidified in the cold with dilute hydrochlor ic  acid,  
and the product  was f i l te red  off. 

During the synthes is  of  the compounds containing the SCI-IF 2 group (compounds XIV-XVI), the substance 
was ex t rac ted  with boiling heptane,  f reed  of the sediment  insoluble in the heptane,  evapora ted  to d ryn es s ,  
and c rys ta l l i zed  f rom aqueous alcohol.  In o rde r  to pur i fy  subs tances  XVII-XIX, the dr ied  product  was c r y s -  
ta l l ized f r o m  aqueous alcohol without ext rac t ing it with heptane. 

Di f iuoromethy lmercap tobromobenzenes .  A s t r e a m  of d i f luorochloromethane  (Freon 22) was pas sed  
with agitation through a mix tu re  of 9.5 g of o- ,  m - ,  or  p-bromothiopheuol  [7] and an aqueous d i o x a n e - s o -  
dinm hydroxide solution at 60~ for  s e v e r a l  hours  and was  cooled. The reac t ion  mix ture  was diluted with 
water ,  f i l te red  f ree  of the m i n e r a l  sa l t  res idue  and the product  was ex t rac ted  f rom the f i l t ra te  with 
e ther .  The ether  ex t rac t  was washed with wa te r ,  dr ied ,  the e ther  was dis t i l led off, and the r e m a i n d e r  was 
vacuum dist i l led.  

Dif luoromethylsul fonylbromobenzenes .  A mix tu re  of 2.4 g of the appropr ia t e  d i f l uo rome thy lmercap to -  
b romobenzene  and 4 ml  of 30% hydrogen peroxide  in 6 ml  of  glacial  acet ic  acid was boiled for  2 h and poured 
onto ice.  The prec ip i ta ted  product  was f i l te red  off, washed with wa te r ,  and c rys ta l l i zed  f rom aqueous alcohol.  

N- (4-Difluoromethylsulfonylphenyl)anthranil ic  Acid (XIX). A mix tu re  of 1.5 g of  N- (4-di f luoromethyl-  
mercaptophenyl)anthrani l ic  acid (XVI) and 5 ml  of 30% hydrogen peroxide  in 10 ml  of glacial  acet ic  acid 
was boiled for  2 h and poured into water .  The prec ip i ta te  was f i l tered off. The yield was 0.5 g (30%), rap 
184-187~ (from aqueous alcohol). The compound did not give a mel t ing  point depress ion  when mixed with 
the substance  obtained by the Ullmann react ion.  
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