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In 1960 Lammler4 reported that a,  a ,  a.  a', a ' ,  &-hexit- 
chloro-p-xylene (I)? waq active against the liver fluke 
Fasciola hepatica in rat<, rabbits. sheep, and cattle. 

I 

Subsequently, the drug was demonstrated to have 
exceptionally broad therapeutic effect's against t'rema- 
todes including Diovcoel ium dendi4icuni in golden 
hamst8ers,6 Schistosoma inansoni in mice and goldeii 
hamst'ers,6 Schistosoma japonicuni in mice,fi Opisthorch is 
felineus iii cats,R Clonoidris sinensis in rats, rabbits, 
and d ~ g s , ~ , ~  cloriorchia iri mati,*--IO arid opist'horchiasih 
in childreii.'l T h w  I ,strikinglj* different' from other 
hulogeriated hydrocarbons in its spcctjrum of action. 

cent stmudies it TKLS discovered that' I (18, Table 
possessed substantial suppressive mtima1ari:tl 

y. l 2  When :Ldmiriistercd subcut,aneously i r i  :t 
single dose t,o mice infected with Z'las~?iodium berghei ,  
the drug cured a majority of the atiim:ds a t  doses of 
1280 or 640 mg/lig, arid prolonged the survival t h e  
of treat,ed mice from 8.3-9.17 days Itt. 320 mg/kg to 1.7 
t,o 6.4 days at 160 nlg/lig." Subsequent studies wit'h 
:L sample of fine particle size drug ( < 2 5  p )  prepared in 
t,hese laborat'ories gave comparable overnll results (18, 
Table I).13,14 Additiorial studies cwried out, in the,+(. 
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TABLE I 
EFFECTS O F  ~,~Y,~,cY‘,cY‘,~’-HEX.~CHLOROXYLENE DERIVATIVES AND RELATED 

H.4LOGEs.kTED HYDROCARBOSS AGAINST P!asmodium berghei IS RIICE 

,-Drug diet, 6 days-- 

4-C1 
2,6-C1z 
H 
2,4-c12,5-cc13 
2,3-c12,4-cc13 
2,5-C12,4-CCL 

2-Cl,5-CC13 
2-C1,4-CCb 

3-CN 

3-Br,5-CF3 

3-NO2,5-CF3 

4-CN CsHaC13N 

4-CHC12 CSH6Cl.j 
4-CONK2 CsH6CLNO 
3-CN,5-CCl3 C S H ~ C ~ ~ N  

3-CX.5-CFz C S H J F ~ N  
4-COzCzHs CioHgCLOz 
3-CONHCsHj CiaHioClaNO 
4-COCoHa- CisHsClsO 

p-CC13 

Ref 

18,19 
18,19 
20,21 
21,22 

20,21 
21,23 
21,24 
19 
19 
19,25 
26 
19,27 
19,27 
26,28 

29 

30 
24 

26,31 
26,32 
33 
24 

34 
33 

26 
33 
35 

No. of 
mice 

7 
7 

14 
28 

7 

14 
14 

14 

14 

28 

7 

14 
7 

14 

7 
7 
7 

S D ~ O , ~  
m d k u  

per day 

>71 
> 79 

59 
41 
70 

85 
62 

263 

180 

36 

> 329 

340 
> 354 

120 

>347 
>421 
>41 

Qb 

<1.1 
<1 . o  

1 . 3  
I .8 
1.1 

0.9 
1 .2  

0.3 

0 . 4  

2 . 1  

<0.2 

0 . 2  
< 0 . 2  

0 . 6  

<0.2 
<0.2 
<1.8 

, Single S.C. dose 
7- AMST; T or Cc af ter  dose------ 

640 320 160 80 40 

5 . 4  1 . 2  0 . 8  
3 . 6  1 . 0  0 .8  0 .6  0 .0  
1 .4  0.2 0.4 
0.8; T 2  0.6 0 .2  
2 . 2  1 . 4  1.0 
1 . 0  0 . 6  0 .6  

T 5  T 5  T 5  

1 . 5  
2 . 9  
2 . 4  
4 . 8  3.6 
3 .8  3.0 
C 3 , T l  
c 5  8 .9  
C 5  
0 . 4  
0 . 4  

1 . 3  1 . 3  
2 . 1  
1 . 8  

1 .2  0 . 6  0 . 2  
1 . 6  
2.7 1 . 7  
6.7 0 . 3  0 . 3  
6 .9  0 .3  
0 . 4  0.2 
0 . 2  0.2 

9 .8 ;  T 1 4 .3 ;  T 1 3 . 2  2 . 8  2 . 7  

4 .5  3 . 1  
5.8;  T 1 2 . 0  1.8 2 .0  

11.9; c 2  7.9 2 . 1  0 .5  0 . 3  

0 .8 ;  T 3  0 .2  0 . 2  
5.9;  c 2  1 .7  0 . 3  

4 . 7  1 .9  0 . 7  5 . 7  5 . 5  
5 . 5  4 . 5  0 .5  

0 SD90 represents the daily dose (mg/kg) required for 90% suppression of the parasitemia in treated mice relative to control mice. 
The SDSo was estimated graphically using semi-log paper. The quinine equiv Q is the ratio of the SDa of quinine.HC1 (74.5 mg base/ 
kg per day) to the SD9o of the test substance under comparable experimental conditions. AMST is the mean survival time (days) of 
treated mice (MSTT) minus the mean surviyal time (days) of control mice (MSTC). In the present study the MSTC ranged from 
6.1 to 6.5 days. C 
indicates the number of mice surviving at 60 days post infection and termed “cured”; data to establish parasitological cure based on sub- 
inoculation is unavailable. 

T signifies the number of toxic deaths occurring on days 2-5 after infection which are attributed to  drug action. 

Each entry at each dose level represents results with a &animal group. 

terminated upon the disappearance of all aliphatic 
proton absorption. 

Antimalarial Studies.-The a ,  a ,  a ,  a’, a’, a’-hexachloro- 
xylene derivatives and related halogenated hydro- 
carbons (1-29, Table I) were subjected to broad anti- 
malarial evaluation. I n  studies utilizing normal drug- 
sensitive strains of P. berghei in mice, the compounds 
were administered in single subcutaneous doses of 
40-640 mg/kg13s14 or given continuously in the diet 
for 6 days at daily doses ranging from 36 to 421 mg/kg. l5 
a,  a, a,  a’, a’, a’-Hexxhloro-m-xylene (17) and 3,j-bis- 
(trichloromethy1)benzonitrile (25) exhibited curative 
activity subcutaneously a t  640 mg/kg, but neither was 
more active than 18. By drug diet, a,a,a,a’,a’,a’-4,6- 

octachloro-m-xylene (S), a,a,a, a’,a’,a’,2,3-octachloro- 
p-xylene (9), a,a,a,a’,a’,a’,2,j-OCt&Chlor0-p-xylene 
(lo), and a,a,a,a’,a’,a’,2-heptachloro-p-xylene (13) 
were 1.1-1.8 times as potent as quinine against P.  
berghei, but none was more active than 18. It is 
noteworthy that a,a, a-trichloro-p-toluic acid (21), a 
likely metabolite of 18, was inactive against P. beighei 
when administered to mice in the diet at 329 mg/kg, a 
dose nearly 10 times the SDg, of the parent drug. 

Compounds 3, 11, 22, and 25 were also tested against 
a p.ormal drug-sensitive strain of P.  gallinaceum in 
chicks, but each lacked appreciable antimalarial effects 
when administered in single subcutaneous doses ranging 
from 120 to 480 mg/kg.I6 None of the compounds 




