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0

PARKE, DAVIS & COMPANY, a COrp_gra&' the phenolic agent in. the caJ?sule in ~ form 
~cs" ~rgamzed under the laws of the State of of a compressed tablet, or mcorporatmg the 

er ' . . Michigan, .United States of America, and phenolic agent in an inert solvent. The former 50 
having its principal offices at Detroit, Michl- methods cause serious manufacturhig difficul-

~ 
gan, United States of America, do hereby ties, whereas the latter method requires dilu-

. 

declare the invention, for which we·pray that tion of the :llctive ingredient with a large · 
a patent may be granted to us and the method amount of an inert carrier, and results in a 

. ·by which it is to be performed, to be par- liquid composition relatively less desirable for SS 
ticularly described in and by the following use in capsules. 

10 statement:- · · ·· The present invention provides new anthel-
The present invention relates to improved mintic compositions of exceptional efficacy and 

anthelmintic compositions, and more particu- pharmaceutical acceptability. This result is 
larly to·. improved anthelmintic compositiQns achieved by. tihe formation of a salt of the two 60 
which can be obtamed by the formation of anthelmintic ~gents, piperazine and 2,4,~-

15 a salt of piperazine and 2,4,5-trichloroph~ol. trichlorophenol, which silt 1s Chiiacterized by 
.. While each of 1ihe compounds, piperazine · iti ease of •·. pli,iification, its good crystalline 
and 2,4,S-trichlorophenol, possesses useful f()r,m, its high activity against nematodes of the 
imthelmintic activity, neither exhibits the pro- genera Ascaris, Toxocara, Toxascaris, Am:ylos- 65 
perties ·required for its most effective phar- toma, Trichuris, Oxyuris, Nematospiroides and 

20 mace1itical utilizatiop.. related parasites, its stability upon storage 
Thus, one of the most desirable methods of under adverse climatic condition&, and its ex­

administration of anthelmintic agents is by the traordinary degree -of inertness toward gelatin 
use of gelatin capsules. Neither piperazine nor capsul~. Thus, no visibJe capsule deterioration 70 
2,4,5-trichlorophenol is satisfactory for this is evident after a. period of storage of at least 

25 mode of administration. 2,4,5-Trichlorophenol -two years. 
produces a. discoloration and chemical attack on · While certain of these desirable results can 
gelatin capsules within a few weeks' time and be achieved by the formation of salts of 
piperazine is a hygroscopic agent which causes piperazine with other phenols, or with acids, 75 
significant softening and deterioration of gelatin a salt formed with. 2,4,S-trichlorophenol 

· 30 .capsules within a period of time as short as · a1fords particular advantages in stability, high 
a few days. As helminthiasis is a world'!'wide activity and lack of toxicity. 
probl~ of greatest severity in areas of the Compositions of the present invention can 
world which are distant from centers of manu- · be manufactured by the simple admixture of 80 
factoring, the problem of providing anthel- piperazine and 2,4,S-trichlorophenol. It is pre-

55 mintic compositions satisfactory for transporta- ferred, however, to conduct the. salt formation 
tion over great distances and for prolonged in a suitable unreactive solveni, as isolation of 
storage under adverse conditions is an impor- the reaction product is facilitated thereby. 
· tant one. Representative of such suitable unreactive sol- 85 

The use of gelatin capsules in the treatment vents are ne~tral, non-hydrolytic solvents. 
4C) of helminthiasis is desirable because they These include hydrocarbons such as benzene, 

enable the release of the pharmaceutical com- toluene, and xylene; halogenated hydrocarbons 
position in the intestine, which is a eommon such as methylene chloride, chloroform, carbon 
site of infestation. Previous atterilpts to solve tetrachforide, ethylene dibromide, tetrachloro- 90 
the problem of chemical attack on: the gelatin ethylene, and chlorobenzene; ethers such as 

45 capsules by phenolic anthelmintic agents other ethyl ether and dioxane; e&ters such as ethyl 
than. 2,4,S-trichlorophenol have included coat- acetate and butyl acetate; · and other unre- · 
ing ~ interior wall of the capsules, placing active organic solvents, 
[Priu ,,, 64.) 
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--- A-_preterred embodiment of mis invention 
iS the particular salt formed by the -interaction 
of one molecular equivalent of .piperaiine With 
two molecular equivalents of 2,4,5-trichloro-

S phenol. When the formation .of this salt is con­
ducted in a hydrocarbon _or halogenated h~ 
carbon solvent by treatment of piperazine with 
approximately twO molectilar · equivalents of 
2,4,5-trichlorophenol, the desired salt is con-

10 veniently isolated after rendering it irisol'uble 
by vaporization of a portion of the solvent' 
or by dilution of the reaction mixture with 
petroleum ether. 

T.his invention will appear more fully from 
IS the example which follows. As many modifica­

tions in materials and methods will be apparent 

_ -OH 

from this disclosure to those skilled in the ,~- - -. 1 

art,_ this example is ill~~tive ~f only one -~L..: .. ' 
of the methods of practtsing the mvention. oar 

ExAMPLE. - 20 
A warm solution of 19.7 g. of 2,4,5-tri­

chlorophenol in 100 ml. of benzene is added 
to a warm solution of 4.3 g. of piperazine m 
100 mt of benzene; Petroleum ether is added 
to the solution until the salt begins to ccystaI.:. 25 
lize~ After the mixture has been refri~ted 
for complete separation of the product, the 
white; crystalline salt is collected, washed with 
ether and dried. This product is_ pip~ine -
bis[2,4,5-trichlorophenolate] which melts at 30 
about 109_;,110° C. and has the structural 
formula 

H 

* A-a-y --0 () 
N 

Cl 

~-
2 

This salt is highly active in intestinal bet.:. 2,4,5-trichlo.,ophenol are employed for each 
35 minthiasis · ·and is stable in _·gelatin capsules molecular equivalClll: of -piperazine. · SO 

over a period of at least two years on shelf 5. Process according to Claims -3 and 4 
storage. Pharmacological doses of 500 milli- wherein the reaction is carried out in a non-
grams per kilogram per day are well tolerated. - reactive organic solvent. - _ -

WHAT WE CLAIM IS: - - - 6. Proce~ for the ptoduction of a salt of 
40 i. A salt of piperazine and 2,4,5-trichloro- piperazine and 2;4,5-trichlorophenol substanti- SS 

phenol. · · · ally as hereinbefore described in the foregoing 
2. Pipe:i:'azine bis[2,4,5-trichlorophenolate]. example, . _ 
3. Process for the production of a salt of - 7. A salt of piperazine and 2,4,5-triahloro­

pipenizine and 2,4,5-trichlorophenol character· phenol whenever produced by the process 
45 ized by reacting piperazine With 2,4,5-tri· claim~ iQ. any one of claims .3 to 6. 60 

chlorophenol. _ . HAS~ TINE, LAKE & CO., _ 
4. Process according to Claim 3 wherein 28, Southampton Buildings, London, W.1/C2,-

approximately two molecular equival,ent8 of Agents for the Applicants. -

Lea~ngton Spa! Printed for Her Majesty's Stationery p~ce. by the Courier Preas,-19~0. 
Published by '!"he Patent Office, 2S:. Southampton BUildings, London,. W.C.2, from which 

copies may be obtained. · · - " 
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A preferred embodiment of this invention 
is the particular salt formed by the interaction 
of one molecular equivalent of piperazine with 
two molecular equivalents of 2,4,5-trlchloro-

S phenol. When the formation of this salt is con­
ducted in a hydrocarbon or halogenated hydro- . 
carbon solvent by treatment of piperazine with 
approximately two molecular equivalents of 
2,4,5-trlchlorophenol, the desired salt is con-

10 veniently isolated after rendering it insoluble 
by vaporization of a portion of the solvent 
or by dilution of the reaction mixture with 
petroleum ether. 

This invention will appear more fully from 
15 the example which follows. As many modifica­

tions in materials and methods will be apparent 

OH 

from this disclosure to those skilled in the t"".'."<J 
art, this example is illustrative of only one · • · .... ;~ 
of the methods of practising the invention... . , 

ExAMPLE. . . 20 
A warm solution of 19.7 g. of 2,4,S~tri­

chlorophenol in 100 ml. of benzene is added. 
to a warm solution of 4.3 g. of piperazine in . 
100 ml. of benzene. Petroleum ether is added 
to the solution until the salt begins to crystal:. . 2S 
lize. After the mixture bas been refrigerated · 
for complete separation of the product, the 
white, crystalline salt is collected, washed with 
ether and dried. This product is piperazine . 
bis[2,4,5-trichlorophenolateJ which melts at 30 
about 109-110° C. and has the structural 
formula 

H 

a-<r 
~ 

() 
N 

Cl 

~-
2 

This salt is highly active in intestinal hel- 2,4,5-trichlorophenol are employed for each 
35 minthiasis and is stable in gelatin capsules molecular equivalent of pipeiazine. SO 

over a period of at least two years on shelf 5. Process according to Claims 3 and 4 
storage. Pharmacological doses of 500 milli- wherein the reaction is carried out in a non­
grams per kilogram per day are well tolerated. reactive organic solvent. 

WHAT WE CLAIM IS: - . 6. Process for the production of a salt of 
. 40 1. A salt of piperazine and 2,4,5-trichloro- piperazine and 2,4,5-trichlorophenol substanti- 5S 

phenol. · ally as hereinbefore described in the foregoing 
2. Piperazine bis[2,4,5-trichlorop.henolateJ. example. . -
3. Process for the production of a salt of 7. A. salt of piperazine and 2,4,5-trichloro­

piperazine and 2,4,5-trichlorophenol character- phenol whenever produced by the process 
45 ized by reacting piperazine with 2,4,5-tri- claimed in any one of claims 3 to 6. 60 

chlorophenol. HASELTINE, LAKE & CO., 
4. Process according to Claim 3 wherein 28, Southampton Buildings, London, W.C7d2, 

approximately two molecular equivalents of Agents for the Applicants. 

Leamington Spa: Printed for Her Majesty's Stationery Office. by the Courier Press.-1960. 
Published by The Patent Office, 25, Southampton BUildings, London,. W.C.2, from which 

copies may be obtained. • 
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