
941,899                                       3        blended with all or
a portion of the animal's    As aforesaid, salts of the specified amines
daily ration. The active materials can be sup- may be employed in these new
compositions, 60        plied in substantially pure form, or they can  as
well as the basic amines. For instance,        be diluted with inert
carriers such as starch,  hydrohalide addition salts such as the hydro-   5
lactose, etc. This is preferred with small  bromides, hydrochlorides and
hydroiodides are   animals where the total dosage is low, since
particularly useful. Also operable are the        blending of only a few
milligrams of drug  sulfates,   phosphates,  citrates,  acetates, 65 with a
relatively large amount of feed is incon-  stearates,  maleates,
fumarates,  succinates,        venient For this purpose a dry solid com-
tartrates and malates. The salts are not par-   10  position containing the
calculated dosage of  ticulasly soluble in water but may be used        the
active material is blended with a con-  as suspensions or emulsions.
venient amount of carrier, generally from    For the preliminary
anthelmintic evaluation  70 



about 1 to 10 parts by weight based on the  of the valuable compositions of
the present        weight of the amine.                         invention,
a group of mice infected with pin-   15    In humans, as with animals, the
dosage  worm (S. obvelata) was used. The test mice       varies with the
size of the patient. Two  were readily infected by associating them with
courses of treatment with the anthelmintic  naturally infected mice known
as source mice. 75       dosage form each lasting approximately one  The
experimental mice acquired their infec-       week separated by a rest
period of about one  tions over a number of days and therefore   20  week,
are preferred for the treatment of pin-  harbored worms in several stages
of develop-       worm, for example. A single course of treat-  ment when
treated with the test compounds.       ment may be useds especially with
other  This technique is described by Kam-Fai Chan  80       infestations
like tapeworm. For infants weigh-  in The American Journal of Hygiene,
volume       ing less than 15 pounds a daily dose of 75  56, pages 22-30
(1952). The test mice were   25  mg. is recommended. For children weighing
housed for a period of eight days with the       between 15 and 60 pound,
twice this dosage  source mice, during which time they too       is
employed. With adults, and large children  became infested with the
pinworm, which is  85       (over 60 lbs.) two to four 150-500 mg. doses
very similar in its host-parasite relationship       per day during each
course of treatment are  to the nematodes of human and veterinary 



30  preferred. Thus, the useful dosage range for  importance. On the eighth
day after exposure       humans is from about 75 mg. to about 2 g.  to the
source mice, the dosage forms of an       per day or from about 10 to 75
mg./kg. per  amine  and  illustratively  n-octadecylamine  90       day.
under study were administered to the test mice         For human and
household pet dosages, the  by the oral route. Single doses of 250 mg./  35
active materials can be compounded into any  kg. for the pinworm-infested
mice was em-       of the usual oral dosage forms including cap-  ployed.
The treated mice and untreated con-       sules, tablets, and liquid
preparations such as  trol groups were then sacrificed on the ninth  95
elixirs and  suspensions containing  various  day, and all stages of S.
obvelata in the       coloring, flavoring, and taste masking sub-  secum
were counted. The test for activity  40  stances. The active anthelmintic
ingredient  against tapeworms was run in mice with the      or salt or
mixture thereof for this purpose can  organism Hymenolepsis nana. The mice
was      be diluted with various tableting materials  first treated
prophylactically on the first three 100      such as starches of various
types, calcium   days of the experiment and then inoculated      carbonate,
lactose, sucrose, and  dicalcium  orally with ova of H. nana. The mice were
then  45  phosphate to simplify the tableting and cap-  held until ova
occurred in feces of the controls,      suling process. A minor proportion
(l-2%)  generally the fourteenth day. Therapeutic treat- 



of magnesium stearate is useful as a lubricant,  meat was then started and
continued for three 105  For children it is convenient to prepare the
days. The animals were sacrificed and exam-      tablets containing between
35 and 150 mg.  ined for helminths.      of the amine or salt or mixtures
thereof per   Differences in worm  burden between the      tablet. For
adults larger tablets containing up  treated  and untreated  groups
provided a      to about 500 mg. of the active ingredients are  numerical
value, called per cent reduction in 110      useful. It is generally
considered desirable to  worm  burden, which served to express the
avoid tablet weights in excess of about 700  relative anthelmintic
activities of the dosage  55 mg. The amount of active ingredients then
forms. Results of these tests are tabulated      varies from  about 5 to
70%  of the total  below. For purposes of comparison, the values    tablet
weight With capsules of various types,  obtained for other closely related
amines also 115      the proportion of carrier is of less importance.  are
given.      



4                                      941,899
Pinworm Activity    Tapeworm Activity
CH[err](CH[err]NH[err]HCl              no activity              60
CH[err](CH[err])[err]N(CH[err])[err]HCl         no activity             100
CH[err](CH[err])[err]N(Bu[err])[err]               60                  90
CH[err](CH[err])[err]N(B[err])[err]                    23              no
activity   



The activity against tapeworms of dimethyl-  measured at lower dosage
levels under the    octadecylamine  hydrochloride  was  also  same
conditions:                              5                     Dose
(mg./kg. body wt.)   Per cent worm burden reduction
200                            100                             100
80                             25                             10        A
representative NN-diethylactadecylamine  days of infestation, this same
dose gave 100%    hydrochloride composition was also evaluated  worm
reduction, while a 100 mg/kg. dose    in mice infected with Hymenolepis
nana  gave 50%  reduction.                            15 10 After five days
of infestation a dosage level    The following results were obtained on
of 200 mg./kg. of the amine resulted in 90%   treating mice infected with
various helminths: 



reduction of the worm burden. After twenty
No. of mice cleaned
(including partial cleaning)                    Amine
Organism             No. treated                 n-hexadecylamine citrate
S. obvelata          5/5                  250 mg./kg.
n-tetradecylamine acetate  N. dubius                  400 mg./kg.
4/10                  300 mg./kg.                                     17/20
200 mg./kg.                                      4/10
n-tetradecylamine acetate  H. nana                  300 mg./kg.
20/20                  200 mg./kg.
6/10 



n-tetradecylamine acetate  S. obvelata   77% worm reduction
250 mg./kg.                              in 5 mice treated
n-tetradecylamine acetate                  200-400 mg/kg.            N.
muris     35-37% worm reduction
in 20 mice treated                 n-hexadecylamine acetate   H. nana
300 mg./kg.                                     18/20                  200
mg./kg.                                     10/10                  100
mg./kg.               N. dubius             5/10                  250
mg./kg.               S. obvelata   63% worm reduction
in 5 mice treated    



941,899                                   5
No. of mice cleaned
(including partial cleaning)                        Amine
Organism       No. treated                    n-dodecylamine acetate     N.
dubius                     400 mg./kg.
9/10 300 mg./kg.                                  18/30
200 mg./kg.                                   2/10
H. nana                     300 mg./kg.
16/20 



200 mg./kg.                                   4/10                      250
mg./kg.              S. obvelata  38% worm reduction
in 5 mice treated                   n-octadecylamine acetate   H. nana
300 mg./kg.                                   7/10                     200
mg./kg.                                  15/15                     100
mg./kg.                                  10/10                     50
mg./kg.                                   6/10
N. dubius                     300 mg./kg.
5/10                    Mixture of                     hexadecylamine
acetate    28%                                            300 mg./kg. H.
nana    3/5 



octadecylamine                       acetate    25%       250 mg./kg. S.
obvelata 25% worm
reduction in 5                     octadecenylamine
mice treated acetate    46%                    Mixture of
hexadecylamine/acetate 20%    300 mg./kg. H. nana 20/20
octadecylamine    ,,  17%       200  ,, ,,           8/10
octadecenylamine  ,,  26%     250 mg./kg. S. obvelata
octadecadienylamine ,,  37%         55% worm reduction
in 5 mice treated                   n-decylanine citrate   300 mg./kg. H.
nan       5/5                    n-octadecylamine citrate  300 mg./kg. H.
nana   4/5   



The following examples are given simply to  helminth on postmortem
examination.  15 illustrate this invention but not in any way to   In
another instance, a pig of similar size,       limit its scope:
also diagnosed as being infested with tape-
worms, was treated with 3 g. of N-methyl    EXAMPLE I
N-ethyl octadecylamine in this fashion and         A pig weighing 60 pounds
was diagnosed  found to be cleared of the helminth as above. 20       as
being infested with tapeworms by examina-       tion of its faeces by the
flotation method. One         EXAMPLE II   and one-half grams of
NN-dimethylocta-    One-half gram  of octadecylamine  was   10 decylamine
were then mixed with the animal's  blended with an equal weight of lactose
and       daily ration which was entirely consumed by  sealed in a paper
envelope. This composition       the animal. After about 72 hours no
further  was then employed for mixing with the daily  25       ova were
detectable in the faeces. The animal  ration of a 30 pound dog for the
successful       was sacrificed and found to be free of the  treatment of a
nematode infestation.    



6                                      941,899
EXAMPLE III                  days in two doses per day was sufficient to
The following materials were thoroughly  clear a 60 pound child of a
tapeworm infesta-       blended and then compressed into tablets con-
tion.       taining 30 mg. of N,N-diethyloctadecylamine   Similar tablets,
containing respectively the  50    5  per tablet.
hydrobromide and hydroiodide salts of the
same amine in lieu of the hydrochloride were
NN-diethyloctadecylamine   3 grams    also similarly effective.
Lactose                    28.7 grams          Magnesium Stearate
0.3 grams                   EXAMPLE VII
Cereal-type medication feeds suitable for  55        Two of these tablets
per day were then  administration to hogs were prepared contain- 



10  administered for seven days to a three year  ing in one
N-methyl-N-ethyl-octadecylamine       old child weighing 30 pounds,
diagnosed as  hydrochloride, and in the other octadecylamine       being
infested with pinworms. This was  hydrobromide, in such quantities that 1/4
of       followed by a seven day period in which none  the animal's daily
ration contained 40 mg./ 60       of the composition was administered,
which  kg. of body weight of the particular amine.    5  was in turn
followed by a second similar seven-  These were then fed to infected
animals for        day'course of treatment. At the end of this  the
successful treatment of tapeworms. The period the child was cleared of the
pinworm  balance of the diet was the usual nutritionally
infestation.                                balanced feed stuff on hand.
65                       EXAMPLE IV   20    To a commercially available
raspberry                   EXAMPLE VIII        flavored sugar syrup was
added the equivalent    Aqueous suspensions were prepared, each        of
100 mg. of N-nonoethyloctadecylamine per  containing 50 mg. per teaspoonful
(5 ml.) of        millilitre, and the mixture was homogenized  each of the
amines employed in Examples I        in a mechanical device for this
purpose. Daily  through VII, in a vehicle composed  of 70   25
administration of one half teaspoonful of the  U. S. P. simple syrup
containing the following        resulting elixir per day for a period of 14
materials per 100 ml. of vehicle. 



days successfully cleared a 30 pound child        of a pinworm infestation.
F. D. & C. yellow No. 5   5 mg.
Carboxymethylcellulose,                       EXAMPLE V
low viscosity type       1 mg.       75   30    A pig weighing
approximately 60 pounds        Synthetic lemon flavour        infested with
both tapeworms and pinworms         (Fritche)               0.1 ml
was successfully treated  according to the        method of Example I
employing a single dose   These suspensions were particularly well
of 3 g. of N-monomethyloctadecylamine ad-  adapted for administration to
children unable    35  mixed with the animal's daily ration.       or
unwilling to swallow tablets or capsules. 80                        EXAMPLE
VI                                  EXAMPLE IX          The following
materials were thoroughly    To 38.8 g. (0.1 mole) of pamoic acid sus-
blended and then compressed into tablets each  pended in 150 ml. of acetone
is added 59.5 g.        containing 125 mg, of NN-diethyloctadecyl-  (0.2
mole) of NN-dimethyloctadecylamine in    40  amine as the hydrochloride
salt. The total  300 ml. of acetone. The mixture is heated and  85
tablet weight was 500 mg.                   stirred at 50[err]C. until a
clear solution results, 



then concentrated to about 250 ml. volume            Amine
125 grams       and 100 ml. of acetonitrile added. The pro-
Starch                 12.5 grams      duct which precipitates is removed
by filtra-            Lactose               24.5 grams       tion and
dried; m.p. 65[err]-67[err]C  Recrystal- 90   45      Magnesium Stearate
0.5 grams        lization from two litres of acetonitrile gives
the pure product; m p. 73-77[err]C.          Four of these tablets taken
daily for five               Analysis:   Calcd. for
C[err]H[err]N[err]0[err]:   76.93%  C   10.45% H   2.85%  N
Found:   76.81% C   10.48% H   3.05% N           The above procedure is
repeated using 2  octadecylamine)  pamoate  obtained,  for 100    95
litres of acetonitrile as solvent and refluxing  example, by the procedures
described above,        the mixture until a clear solution is obtained.  is
mixed with nineteen parts by weight of        The product which
precipitates upon cooling  the usual granular stock of salt (sodium
is removed by filtration and dried.         chloride). The mixture is
thoroughly blended 



One part by weight of di-(NN-dimethyl-  and fed to the animals in such
quantities as 105                                                   941,899
7      to provide the recommended daily dose. Incor-  F.D. & C. yellow No.
5    5 mg.     poration of such a salt mixture into block
Carboxymethylcellulose,     form is not desirable due to lack of control
low viscosity type       1 mg.     of the dosage size received by the
animal.     Synthetic lemon flavour                  35
(Fritche)              0.1 ml.                     EXAMPLE X       To  a
commercially available raspberry-    This suspension is particularly well
adapted 



flavoured sugar syrup is added the equivalent  for administration to
children unwilling or     of 100 mg. of di-(N,N-dimethyloctadecyl-  unable
to swallow tablets or capsules.     amine) pamoate per millilitre, and the
mix- 10  ture homogenized in a mechanical device for               EXAMPLE
XIII                  40     this purpose. Daily administration of one half
The following materials are thoroughly     teaspoonful of the resulting
elixir per day for  blended and then compressed into tablets each     a
period of 14 days successfully cleared a 30  containing 125 mg. of
di-(N,N-dimethylocta-     pound child of tapeworm infestation.
decylamine) pamoate. The total tablet weight
is 500 mg.                                  45 15                 EXAMPLE
XI        A cereal-type medicated feed suitable for
di-(N,N-dimethyloctadecyl-      administration to hogs is prepared
containing  amine) pamoate           12.5 gms.
di-(N,N-dimethyloctadecylamine) pamoate in    Starch
12.5 gms.      such quantities that 1/4 of the animal's daily    Lactose
24.5 gms. 20  ration contains 40 mg./kg. of body weight of    Magnesium
stearate       0.5 gms.   50      the compound. This is then fed to
infected      animals for the successful treatment of tape-    Four of
these tablets taken twice daily for 



worms. The balance of the diet is nutritionally  five days are sufficient
to clear a 60 pound      balanced feed stuff on hand.                child
of a tapeworm infestation.  25                EXAMPLE XII
TEST I        An aqueous suspension is prepared contain-
Di-(NN-dimethyloctadecylamine) pamoate  55      ing 50 mg. per teaspoonful
(5 ml.) of di-  is tested for effectiveness in inhibiting the
(N,N-dimethyloctadecylamine)-pamoate in a  growth of adenocarcinoma CA-755
accord-      vehicle composed of U.S.P. simple syrup con-  ing to the
procedure of Gellhorn, et al (loc. 30  taining the following materials per
100 ml. of  cit.). Administration is by the intraperi-      vehicle:
toneal route in each case. Results obtained  60
are given in Table I.                                              TABLE I
Body Weight                  Dosage          Change (G.)          Survival
%                  Mg./Kg      Treated/Control           Rate
Inhibition 



25               0/0                9/10             74
25               0/+3               9/10             41
25              -1/0                8/10             54
TEST II                    growth of Sarcoma 180 following the proce-
Di-(NN-dimethyloctadecylamine) pamoate  dure of Reilly, et al, (loc. cit.)
with results  65  is tested for effectiveness in inhibiting the  reported
in Table II.                                              TABLE II
Body Weight                  Dosage          Change (G.)          Survival
Mg./Kg.      Treated/Control        Rate            Inhibition 



100                -                0/6               -
25             -1/+1                6/6             57%           941,899
WHAT WE CLAIM  IS:-                      prepared by a process according to
any of the       1. A process for preparing an anthelminthic  preceding
claims.    composition which comprises incorporating an    8. An
anthelminthic composition in unit  40    amine of the formula
dosage form  comprising an amine of the 



formula    [err]                                       [err]     wherein
R[err] and R[err] are hydrogen, methyl or  wherein R[err] and R[err] are
hydrogen, methyl or     ethyl and R[err] is a saturated group containing
ethyl and R[err] is a saturated hydrocarbon group  45     from 8 to 20
carbon atoms or an unsaturated  containing from 8 to 20 carbon atoms or an
hydrocarbon group containing from 9 to 20  unsaturated  hydrocarbon  group
containing 10  carbon atoms or a salt of the aforesaid amine  from 9 to 20
carbon atoms or a salt of the     or a mixture of the amines and/or salts
aforesaid amine or a mixture of the amines     thereof, in, a
pharmaceutically  acceptable  and/or salts thereof, and a pharmaceutically
50     carrier.                                   acceptable carrier
therefor.       2. A process according to claim 1 wherein    9. A
composition according to claim  8 15  the amnine is an octadecylamine or a
salt  wherein the amine is an octadecylamine or a     thereof or a mixture
containing said octa-  salt thereof or a mixture containing said octa-
decylamine and/or a salt thereof.          decylamine and/or a salt
thereof.           55 



3. A process according to claim  1 or 2    10. A composition according to
claim  8     wherein the amine is n-octadecylamine, NN-  or 9 'wherein the
amine is n-octadecylamine, 20  dimethyloctadecylamine,  NN - diethylocta-
NN-dimethyloctadecylamine,  NN - diethyl-     decylamine,
N-monoethylocatadecylamine, N-  octadecylamine, N-monoethyloctadecylamine,
monomethyloctadecylamine,  N - methyl - N-  N-monomethyloctadecylamine,
N-methyl N-  60     ethyloctadecylamine, or a salt thereof, or a  ethyl
octadecylamine, or a salt thereof a mix-     mixture of the aforesaid
amines and/or salts  ture of the aforesaid amines and/or salts 25  thereof.
thereof.       4. A process according to any of the pre-    11. A
composition according to any of     ceding claims wherein the amine or
amine salt  claims 8 to 10 wherein the amine or amine  65     or a mixture
of said amines and/or salts is  salt or a mixture of said amines and/or
salts     present in the composition in an amount of  is present in the
composition in an amount of 30  at least 10 mg. per dosage unit.
at least 10 mg. per dosage unit.       5. A process according to any of the
pre-    12. A composition according to any of     ceding claims wherein the
amine salt is di-  claims 8 to 11 wherein the amine salt is di- 70
(N,N-dimethyloctadecylamine) pamoate.     (N,N-dimethyloctadecylamine)
pamoate.       6. A process for preparing an anthelminthic  STEVENS,
LANGNER, PARRY & 



35  composition substantially as described herein            ROLLINSON,
with reference to the Examples.                     Chartered Patent
Agents,       7. An anthelminthic omposition whenever           Agents for
the Applicants.             Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press            (Leainington) Ltd.-1963.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.    


