
3-(m-Trifluoromethylanilino)isonicotinic Acid. Method D.- 
A mixture of 3-iodoisonicotinic acid" (2.5 gj, m-trifluoromethyl- 
aiiiline (4.0 g), KXOa (2.8 g), reduced copper powder (0.3 g), 
water (5  ml), and 1-pentanol (12 ml) was stirred under NP for 
24 hr. The dark mixture was steam distilled, treated with char- 
coal, and acidified with concentrated HCl. The precipitate was 
removed by filtration and recrystallized from ethanol yielding 
the required acid (300 mg, ll%), mp 280-282". 
6-(m-Trifluoromethylanilino)nicotinic Acid. Method E.-6- 

Chloronicotinamide (6.0 g )  and nz-trifluoromethylaniline ( I5  ml) 
were stirred a t  l70-18Oo for 4 hr. The cooled reaction mixture 
was equilibrated between two 100-ml portions of benzene and 
two 50-ml portions of 2 S NaOH, and the combined organic solu- 
tioiis were washed with water, dried (Ka2S01), and evaporated 
under reduced pressure to yield a yellow solid (9.0 gj. A portion 
of this solid (1.0 g), ethanol (25 ml), and 4 S NaOH (10 ml) were 
heated a t  100" for 7 hr. Most of the solvent was removed by 

(11) IC. Palit ,  XI. eeladnik, L. NovdEek, and R. UrbanEik, R o z h k d y  
Tuberk. ,  19, 716 (1059). 

distillation, and water (23 ml) was added to the residue. The 
clear solution was neutralized with 4 S HC1 and the precipitate 
was removed by filtration, washed with a small amount of water, 
and recrystallized from aqueous ethanol. The product was thu, 
obtained as light yellow crystals (600 mg), mp 243-246". 
8,9-Dimethylpyrido[2,3-b] quinol-5-one. Method F.--2-( 2,s- 

Dimethylani1ino)nicotinic acid (1.0 g) and polyphosphoric acid 
(10 ml) were stirred at  160" for 75 min, poured onto crushed ice 
(30 g), and neutralized by the addition of 4 S KaOH. The 
solid which separated was removed by filtration, washed with a 
small amount of cold water, and recrystallized from ethanol 
yielding 4 as yellow needles (0.75 g, 81%), mp 243-244" dec. 
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Activity against the experimental malarias caused by Plasmodium berghei i n  mice and P. gallinaceurn i n  chicks has beeii demnii- 
The o-methyl and o-chloro derivatives were the most active 

A toxicit'y study in rats and dogs revealed t,hat 2,4,7-triamino-6-o-tolylpteridine is sufficiently 
strated for several 2,4,7-triamino-6-ortho-substituted arylpteridines. 
compounds in the systems examined. 
nontoxic to be administered in effective doses to  humans. 

From time to time reports of antimalarial activity in 
the pteridine series have appeared in the 
To the present, however, no compound of this type has 
achieved clinical significance in the treatment or pro- 
phylaxis of the disease. The present study origiiiated 
in the observation that 2,4,7-triamino-G-o-tolylpteri- 
dine (I, R = o-CH3)' was highly active against Plas- 
modiun~. berghei infections in mice and that this activity 
was coupled with a relatively low toxicity in this 
species. 

I 

Results.-The activity of several of the most inter- 
esting 2,4,7-triamino-G-arylpteridines is compared with 
the standard antimalarial agents quinine sulfate and 
chloroquine diphosphate in Table I. 

From the table it can be seen that the activity of the 
coinpounds at  160 mg/kg falls in the following order 
taking quinine sulfate as 1: I, R = 2-CH3 (7.7 Q) > 
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AlTD, 
Coinyd mg/kg" 

I, R = 2-CH3 >1280 
I, R = 2-C1 >1280 

I , R = H  160d 
Quin'ne 640 
Chloroquinine 160 

I, It = 2,6-C12 >1280 

TABLE I 
Increase 
in mean 
survival 

time 
at MTD, 

days 

(Curey 
(Cure) 
(Cure) 
5 .6  
5 .4  
10 

AIin, dose Increabe 
giving in 
cure. survival 
mg/kg time at 

(cured/ 160 
treated) mg/kgb 

320 (6/10) 15.6 
320(3/10) 10.5 
320 ( l /5)  10.6 

. . .  5 . 6  

. . .  2 

. . .  10 
Maximum tolerated dose = dose at  which no toxic d e a t h  

occur. N T D  of chloroquinine. c Cure defined as a survival 
of 30 days or mole. d The XITI) for this compound varied 
greatly in different tests ab did the increase in 318T (mean b u i -  

viva1 time). 

I, R = 2-C1 (5.3 Q) = I, R = 2,6-(CI), (5 .3 Q) > chloro- 
quine diphosphate (3.0 Q) > I, R = H (2.5 Q). How- 
ever the first three compounds differ from the remainder 
in that they are able to cure the infection. Similar 
results were obtained against P.  gallinaceuw in chicks. 
It should be noted that while the compounds fall in the 
expected order with respect to activity the quantitative 
value of the activity (Q) is probably not comparable 
with that obtained by other antimalarial tests against 
experimental infection,8 where the intensity of para- 
sitemia rather than death is taken as the criterion. 

(8) P. B. Russell in "hledioinal Chemistry," A.  Burger, Ed., 2nd ed, 
Interscience Publisliers, Inc., Kew Tork, K, 1 ., 1960, p 814. 



I1 (pyrimethamine),  R-C2H: ;X=CI;Y=H 

sigtiificwit differeriws. i ( i r  high artivity i i i  tlic iuttei, 
sorics thc subst'itueiit I< i i i  t>he (i positioii ( i f  the pyrimi- 
ditic riiig of I1 must be ii l l i>~l;  i i i  pyrimeth:imiiie it is 
et'hyl. I11 tmhe pteridiiie series the preseiiw of a11 o- 
niet'hyl group in t'he aromatics nurleus gives rise to high 
activity, the o-ethyl cwnpound i ome\vhat less active. 
111 t'he pyrimidine series substitution with vhlorine i i i  

the metn or para  position of the :iroin:iti(~ iiuc~leus iii- 
rre;ises :u*tivity while or tho  sutistitutioti appears to 
climiiiish i t .  \ -et ,  i r i  ro t i t i  , substitutioii by vhloritic. 
i t i  the pteridiiic series is oiily efertive \\-heti the sub- 
stituent is i i i  the ortho positiiiii. I t  has tieeii showi 
t h a t  substitution by uti alkyl grciup in the  (i position of 
:I .i-l)heiiylpyrimiditie gii-es rise to a iioiiplaiiar coir- 
figuration of the pyrimidiiica :ti id berizerie 
While the absorption spectr;i of the arylpteridines do 
not' show clearly tjhe iioiiplaiiarity of pteridine and 
:mimatic. rings i n  the  r,/~tho-s~it)stituted compounds. 
r i i c id t+  clcnnciristr:it~e t h t  this must iicvertheless be t,hr 
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