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Arylaminoheterocycles. IV. Arsenicals of Anilinopyrimidines 
BY C. K. BANKS AND JOHN CONTROULIS 

The unusual trypanocidal properties of the suspension or solution containing a trace of hy- 
arsenical derivatives of anilinotriazinesl** sug- drochloric acid, as described in previous pub- 
gested that the arsenic derivatives of other ani- 1ications.lJJ In no instance was it necessary to 
linoheterocycles might also be of interest. Be- use a mixture of water and polar organic solvent.a.4 
cause of the similarity in structure between the The arsonic acids obtained were converted to their 
triazine and pyrimidine nuclei, the arsonoanilino- sodium salts, arsenoso and dithioarsenoso deriva- 
pyrimidines and their related trivalent arsenic tives by previously described methods.’ The 
analogs were investigated. In a previous paper’ compounds prepared are listed in Table I and 
the reaction of 4-aminobenzenearsonic acid with their toxicity and trypanocidal effect listed in 
2-amino-4chloropyrimidine in aqueous acid sus- Table 11. The phenoxy analog of one of the 
pension was demonstrated. Recently a number anilino compounds was prepared by treating 
of arsonoanilinopyrimidines were reported by 4-hydroxybenzenearsonic acid with 2-amino-4- 
Andres and Hamilton,‘ who used the same general chloropyrimidine in cellosolve with potassium 
method of preparation. In addition to these carbonate. 

TABLE I 
% % Arsenica 

Compound Yield Formuln Calcd. Found 
H H  

(I’ /c-c 
4 ’ e z - - C \ N - C ) N  NH? 

Z-Amino-4-X-anilinopyrimidine, X - 
87 CI~IIIASNIO: 24.15 24.18 

hydrochloride 93 C1oHiaAsClNdO: 21.61 21.50 
disodium salt 95 C1aHoAsN4Nar0: 21.15 20.99 

4 ‘-Arsenoso- 72 CIOHPASN~O 27.13 27.02 
4‘-Dichloroarsenoso-, hydrochloride 89 CIOHIOASC~SN~ 20.38 20.12 
4’-Di-(carboxymethylenethio)-arsenosc-, disodium salt 67 C14Hl:AsN4NafiO4SZ 15 40 15.12 
4’-Arson0-3 ‘-hydroxy- 82 CIOHIIASN~O~ 22.97 22 83 

disodium 86 CloHdsN4Na204 20.24 20.58 
4’-Arsenoso-3 ’-hydroxy- 46 ClaHpAsN4Oz 25.65 25.35 
6’-Arsono-2 ’-hydroxy- 78 CIOHIIASN~O~ 22.97 22 86 

disodium 87 CloHoAsN4Na~O4 20 24 19.96 
5’-Arsenoso-2’-hydroxy- 78 CtoHpAsNdO~ 25.65 25 78 
5’-Dichloroarsenoso-2‘-hydroxy-, hydrochloride 72 CioHi&Cl:N40 19.53 19.59 

disodium 87 CltH1:AsN4NatOs 18.08 17.93 
5’-Dichloroarsenoso~2’-@-hydroxyethoxy-, hydrochloride 79 CiB14AsClsN401 17.51 17.26 

Miscellaneous Pyrimidines 
4-Amino-2- (4’-arsonoanilino)-pyrimidine 91 CIOHIIA~N~O: 24.15 23.98 
4-Amino-2-(4’-dichloroarsenosoanilino)-pyrimidine hydro- 93 C1oHioAsClcN4 20.38 20.60 

2-Amino-4- (4 ’-arsonophenoxy) -pyrim idine 50 CIOHIOASNIO~ 24.08 24.00 
disodium 82 CloHgAsN:NarOd 21.10 21.16 

4’-ksono- 

5’-Arsono-2’-@-hydroxyethoxy- 75 CIZHI&N~OI 20.23 20 19 

chloride 

a Thanks are due Arthur W. Spang, Margaret McCarthy Ledyard and Clara Johnston for the analytical work reported 
in this paper. 

compounds, we were particularly interested in 
the arsenoso derivatives of these and other siinilar 
arsonic acids. 

Experimental 
4-Aminobenzenearsonic acid was prepared by recrystal- 

lizing commercial p-arsanilic acid (containing less than 
a 0.1% ortho isomer) from hot water. 4-Amino-2-hydroxy- 

benzenearsonic acid and 3-amino-4-@-hydroxyethoxy- 
benzenearsonic acid were prepared by previously pub- 
lished methods.’~~ 3-Amino-4-h~drox~benzenearsonic acid, 
as the hydrochloride, was available as a commercial inter- 

(1) Banks, Gruhzit, Tillitson and Controulis, TmS JOURN& @, mediate. We we indebted to the Calco Division of 
American Cyanamid Co. for a generous supply of 2- 

(2) Friedheim, dbid., 68, 1775 (1944): Schwrir. mrd. Wochschr., S, 
(6) Banks. ibid, 66, 1131 (1944). 

(3) B a d .  T E I ~  OURNAL, 66, 1127 (1944). (6) Banks and Hamilton, rbid., 62, 3142 (1940). 
(4) Andres and &amittoo. ibid , 07, 946 11945). (7) Sweet and Hamilton, ibid., 66, 1409 (1934). 

The arsonic acids Were prepared by 
miXtUre of the appropriate aminobenzenearsonic 
acid with the desired halopyrimidine in aqueous 

1771 (1944). 

116 (1941); A M .  ins;. Pasteur. 6S, 108 (1940). 
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TABLE I1 
TOXWTY AND TRYPANOCIDAL EFFECT" 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Compound 
Comparison compounds 

Atox ylb 
Tryparsamide" 
Melarsend 
Melarsen oxide' 

2-Amino-4-(4 '-arsonoauilino) -, disodium 
2-Aminc-4-(5'-arsono2'-hydroxyanilino)-, disodium 
2-Amino-4-(5'-arsono2'-j3-hydroxyethoxyanilino)-, disodium 
2-Amino-4- (4 '-arsono-3 '-hydroxyanilino) -, disodium 
4-Amino-2-(4'-arsonoanilino)-, disodium 
2-Amino-4- (4 '-arsonophenoxy) - 
2-Amino-4-(4'-arsenosoanilino)- 
2-Amino-4- (4'-dichloroarsenosoanilino)-, hydrochloride 
2-Amino-4- [4'-di-(carboxymethylenethio)arsenosoanilino]-, disodium 
4-Amino-2- [4'-dichloroarsenosoanilino)-, hydrochloride 
2-Amino-4- (5'-arsenoso-2 '-hydroxyanilino) - 

Pyrimidines 

LDu-Rots -Trypanocidal cffeet- 

mg./kg. mg./kg. mg./kg. Th. 1. C. I. 
1.V.- M . T h . D .  M . C . D .  

335 100 
4000 200 
2000 30 

17.5 0.10 

275 17.5 
60 20 

186 100 
80 4 

400 80 
275 50 

12 0 . 3  
17.5 0 .5  
17.5 0.8 
12 1 . 4  
9 .6  1 

250 3 .4  1.3 
1000 20 4 

60 67 33 
0.50 175 35 

45 
> 120 
>200 

25 
100 

> 80 
4 
2 
5 
5 

>3 

15 6 
3 0  
1.8 0 

20 3 
5 4  
5 . 5  . .  

30 3 
35 8.8 
22 3.5 
8 . 5  2.4 
9 .6  . .  

a The methods used for this study are described in :I previous paper.' Atoxyl is sodium 4-aminobenzenearsonate. 
Melarsen is sesquisodium 2-(4'-arsonoanilino)-4,6-diamino-s- c Tryparsamide is sodium 4-arsonophenylglycineamide. 

triazine. * Melarsen oxide is 2-(4'-arsenosoanilino)-4,6-diamino-s-triazine. 

amino-4-chloropyrimidine. 4-Amino-2-chloropyrimidine 
was prepared by the method of Hilbert and Johnson.' 

All of the new ariilinopyrimidine compounds were pre- 
pared by previously described methods for the triazine 
compounds,* substituting the appropriate pyrimidine for 
triazine. All were white solids with no melting pciint 
under 300' or with a non-reproducible decomposition point. 

2-Amino-4-( 4 '-arsonophenoxy)-pyrimidme.-4Jly- 
droxybenzenearsonic acid (109 g.), anhydrous potassium 
carbonate (70 g ) and cellosolve (1 liter) were refluxed with 
2-amino-4-chloropyrimidine (70 g.) for four hours. The 
cellosolve was removed by vacuum distillation and the 
residue treated with water (500 ml.) and 10 N sodium 
hydroxide (60 ml.). The insoluble residue was filtered off 
and the filtrate was acidified with hydrochloric acid until 
just basic to congo red paper. This solution was treated 
with charcoal (Darco), filtered and the filtrate acidified 
until definitely acid to congo red paper. The crude prod- 
uct crystallized as a yellow solid, which was purified by 
dissolving in hot water, treating with charcoal (Nuchar), 
filtering and cooliiig the fdtrate. The product crystal- 
liied in white needles, m. p. 227-228'. The yield was 
76 g. or 50% of the theoretical. 

Toxicity and Trypanocidal Effect 
The toxicity and trypanocidal effect against 

(8)  Hilbert and Johnson, THIS JOURNAL, 64, 1152 (1930). 

Trypanosoma equifierdum infections in white rats 
were determined by Dr. 0. M. Gruhzit.' The 
results are summarized in Table 11. It can be 
seen that pentavalent compounds 5, 8 and 9 are 
superior to atoxyl and equal or wperior to tryp- 
arsamide in experimental infecbons. Similarly, 
trivalent compounds derived from 5,12,13 and 14, 
although very toxic, are correspondingly active. 
None of the pyrimidine arsenicals is comparable 
to Melarsen or Melarsen Oxide (3 and 4) in 
trypanocidal activity. 

Summary 
A number of arsenicals of anilinopyrimidines 

have been prepared by the condensation of halo- 
pyrimidines with arsonoanilines in acid solution. 
The trypaiiocidal activity of these compounds 
against T. equiperdum infections in rats was 
inferior to that of the previously published arseni- 
cals of anilinotriazines. 
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