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We, THE WELLCOME FOUNDATION LIMITED,  invention are the salts of the N:N -
dimethyl- a British Company, of 183-193, Euston  N  - 2 - phenoxyethyl  N -
2[err] - thenyl-  35 Road, London, N.W.1, do hereby declare the  ammonium
and N - 2   o - methylphenoxy- invention, for which we pray that a patent
ethyl - N:N  - dimethyl - N - 2[err] - thenyl- 5  may be granted to us, and
the method by  ammonium cations. The nature of the anion, which it is to be
performed, to be particularly  A-, in the compounds of the present inven-
described in and by the following state-  tion, is of minor importance, the
anthelmintic  40 ment:-                                     properties
being an intrinsic characteristic of The present invention relates to
quaterary  the cation. 10  ammonium  compounds and the preparation    The
compounds of the present invention thereof.
may be prepared by the usual and well known It has been found that
quaternary ammonium   process for the preparation of quaternary  45
compounds of the general formula (I) are  ammonium compounds, which may be
defined active against parasitic nematodes closely asso- as the reaction of
a tertiary amine containing 15  ciated with the mucosa of the stomach and
three of the four groups desired in the quater- intestine. For example, the
compounds have  nary ammonium  product with a suitable been shown by
screening tests carried out  reactive derivative of the fourth group it is
50 against Nippostrongylus muris in rats, Nemato-  desired to introduce.
The word "known" is spiroides dubius in mice and Ancylostoma  to be
understood as designating any such pro- caninum in dogs and cats to
effectively de-  cess which is in actual use or described in the crease the
worm infestations in the mammals.  literature on the subject. For example,
the compounds of the present 55 invention may be prepared by the
quaternisa- [err]                        tion of a tertiary amine of the
general formula (II) with a molecular proportion of a suitable methylating
In this and succeeding formulae:                    [err]
60 R is a hydrogen or halogen atom or a methyl 25  or nitro group; and A-
is an equivalent of an anion of an acid, for example chloride, bromide,
iodide, methyl- sulphate, sulphate and p-toluenesulphonate.  agent, for
example methyl iodide, dimethyl According to the present invention in one
sulphate or methyl p-toluenesulphonate. They 30  aspect, therefore, there
are provided quaternary  may also be prepared by the reaction of a ammonium
compounds of the general formula  secondary amine of the general formula
(III) (I).                                        with two molecular
proportions of a suitable  65 The preferred compounds of the present
methylating    .o. 864,885 



(II) and therefore amounts to the simultaneous [err]
formation of this amine and its quaternisation. Both these reactions may be
effected in any suitable  solvent, for example acetone or methanol. In
practice, it is generally prefer-  10 able to use rather more than the
theoretically required amount of the methylating agent to obtain a good
yield of the desired product in agent in the presence of an acid binding
agent,  either of the reactions. such as sodium carbonate. It will be
under-    Further examples of the process of prepara-  15 stood that the
latter reaction proceeds with the  tion of the compounds of the present
invention 5  intermediate formation of the tertiary amine  are indicated by
the following reactions: (i)      [err] .7 (ii) [err] In these formulae, X
is a suitable reactive  the embonate, which are sparingly soluble in 20
substituent, for example, chlorine, bromine,  water. iodine or a
sulphonyloxy group, such as p-    The compounds of the present invention
toluenesulphonyloxy.                       may be presented in any suitable
pharma- 60 Reaction (i) may be assisted by the presence  ceutical
preparation, for example, as tablets, of potassium iodide, when the desired
quater-  suppositories, capsules, or, if the compound 25  nary ammonium
compound is usually isolated  is sparingly soluble in water, as an aqueous
as the iodide. Both reactions (i) and (ii) may  suspension containing if
desired one or more be conveniently effected in any suitable sol-  suitable
suspending agents.  The pharma- 6 vent, for example iso-propanol or
acetone.  ceutical preparation may conveniently be pre- Reaction (i)
proceeds readily. The reaction  sented in unit dosage form. It may be pre-
30  mixture of reaction (ii), however, requires  pared by any of the
methods well known to heating for a prolonged period; in fact, the  the art
of pharmacy, for example, by admix- reaction  may be effected by heating
the  ture with a suitable carrier therefor.     70 reactants together
without the presence of a    The invention will now be described by
solvent.                                   reference to the following
examples, in which 35    The present invention in another aspect,  all
temperatures are given in degrees Centi- therefore, comprises the above
described pro-  grade. cess of preparation of the compounds of the
EXAMPLE 1                   75 general formula (I).
A mixture of 1-bromo-2-phenoxyethane (20 If desired the anion of a salt
produced by  g.) and 2-thenylamine (24 g.) in benzene (25 40  any such
process of preparation may be re-  ml.) was heated on a steam  bath for 30
placed by methods known per se by the anion  minutes.  After cooling, the
precipitated 2- of another acid. In certain cases, it may be  thenylamine
hydrobromide was filtered off and  80 convenient to use salts which are
sparingly  washed with fresh benzene. The combined soluble in water, for
example, salts whose  filtrate and washings were shaken with aqueous 45
solubility in water is less than 1.0%  w/v at   4N-sodium  hydroxide, then
with water and 20[err] C. For example, one cation of the cationic  then
evaporated to give an oily residue to structure defined in formula (I) may
be com-  which excess concentrated hydrochloric acid  85 bined with one
monovalent anion of p-chloro-  was added. The resulting semi-solid mass was
benzenesulphonic acid, or two cations of the  filtered and the residue
recrystallised from 50  cationic structure defined in formula (I) may
ethanol to give 1-phenoxy-2:2[err]-thenylamino- be combined with one
divalent anion of  ethane hydrochloride, melting point 164- embonic acid,
namely 2:2[err]-dihydroxy-1:1[err]-       165[err]
90 dinaphthylmethane -3:3[err] - dicarboxylic  acid    This hydrochloride
(6 g.) was decomposed (see Barber & Gaimster, Journal of Applied  with
aqueous 4N-ammonia and the precipi- 55  Chemistry, 1952, vol. 2, page 565),
to produce  tated base was extracted with ether. The respectively the
p-chlorobenzenesulphonate and  ethereal solution was dried and evaporated.



864,885                                      3 The  residue was dissolved
in methanol (30  were reacted together to give N:N  dimethyl- ml.); methyl
iodide (10 ml.) and powdered  N - 2 - o - methylphenoxyethyl - N - 2[err]-
sodium carbonate were added and the result-  thenylammonium  chloride, a
colourless de- ing mixture was heated to reflux after 20  liquescent solid,
melting point 129-130[err]. 5  minutes. After cooling, the solid was
filtered  When dissolved in water and reacted with a  70 off and ether
added to the residual filtrate.  small excess of potassium iodide, it gave
N.N- A gum was precipitated and rapidly crystal-  dimethyl - N - 2 - o -
methylphenoxyethyl- ised. Recrystallisation from ethanol gave pure  N -
2[err] - thenylammonium  iodide, identical N:N - dimethyl - N - 2 -
phenoxyethyl - N-  with the product described in Example 3. 10  2[err] -
thenylammonium  iodide, melting point 121-122[err].
EXAMPLE 6                   75 EXAMPLE 2
1-Bromo-2-o-chlorophenoxyethane (100 g.) By processes similar to those
described in  was slowly added to a stirred solution of Example 1, 1 -
bromo - 2 - o - chlorophen-  dimethylamine (33% w/w; 300 g.) in ethanol. 15
oxyethane and 2 - thenylamine were reacted  The temperature of the mixture
rose from together to yield 1 - o - chlorophenoxy - 2: 2[err]-  20[err] to
47[err] in the course of an hour. After  80 thenylaminoethane which was
isolated as its  standing overnight at room temperature, the hydrochloride,
melting  point 142[err].  The  mixture was reheated to 50[err] for 2 hours
and corresponding free base was then treated with  then evaporated on a
steam-bath.   Excess 20  excess methyl iodide in methanol in presence
concentrated ammonia was added to the resi- of anhydrous sodium carbonate
to yield N -2-  due and the precipitated oil extracted with  85 o -
chlorophenoxyethyl - N:N - dimethyl - N-  ether. The aqueous layer was
separated and 2[err] - thenylammonium  iodide, melting point  re-extracted
with ether. The combined ethereal 100[err].
extracts were exhaustively extracted with 4N 25                 EXAMPLE 3
hydrochloric acid and these combined extracts By processes similar to those
described in  were cooled in ice and basified with excess  90 Example 1, 1
- bromo - 2 - o - methylphen-   10N-sodium hydroxide. The precipitated oil
oxyethane was reacted with 2-thenylamine to  was re-extracted with ether.
The ethereal ex- give 1 - o - methylphenoxy - 2:2[err] - thenyl-  tract was
dried over potassium carbonate, fil- 30  aminoethane which was isolated as
its hydro-  tered, evaporated and the residue distilled in chloride,
melting point 168-169[err]. The corres-  vacuo. 1 - o - Chlorophenoxy - 2 -
dimethyl-  95 ponding free base was then reacted with excess  aminoethane
was obtained as a colourless methyl iodide in methanol in presence of
liquid, boiling point 134-138[err]/16 mm. anhydrous sodium carbonate to
yield N - 2-    By processes analogous to those described 35  o -
methylphenoxyethyl - N:N  - dimethyl-  in Example 4, the base was reacted
with 2- N    2[err] - thenylammonium  iodide, melting  thenyl chloride to
give N - 2 - o - chloro- 100 point 111-112[err].
phenoxyethyl - N:N  - dimethyl - N - 2[err]- EXAMPLE 4
thenylammonium chloride dihydrate, melting 2-Thenyl chloride
(2-chloromethylthiophen)  point 168-169[err]. (6.6 g) was added to a
solution of 1-dimethyl           EXAMPLE  7 amino-2-phenoxyethane (8.2 g.)
in acetone (45    A solution of 1-bromo-2-phenoxyethane (12  105 ml.).  On
standing for 30 minutes an oil  g.) and N-methyl-N-2-thenylamine (15.8 g.)
separated. The resulting suspension was heated  in benzene (45 ml.) was
heated on a steam- to reflux for a further 30 minutes and cooled.  bath for
3 hours. After cooling, the precipi- On standing, the separated oil
partially crytal-        rated N-methyl-N-2-thenylamine hydro lised. The
supernatant liquors were decanted   bromide was filtered off and washed
with and the residue was recrystallised by dissolu-  fresh benzene.  The
combined filtrate and tion in warm isopropanol and careful precipi-
washings were exhaustively extracted with 4N tation with ethyl acetate or
ether to give  hydrochloric acid and the combined extracts 50  colourless
needles of N:N - dimethyl - N-2-  were basified with concentrated ammonia.
phenoxyethyl - N  - 2[err] - thenylammonium   The precipitated oil was
taken up into ether, 115 



chloride monohydrate, melting point 85-86[err].  the ethereal solution was
washed with water, This chloride was dissolved in water (15 ml.)  dried
over anhydrous potassium  carbonate, and a solution of potassium iodide
(3.8 g.) in  filtered and evaporated. The residue was dis- 55   water (15
ml.) was added to give a gum which  tilled in vacuo to give N - methyl - N
- 2- subsequently crystallised. The resulting N:N-  phenoxyethyl - N -
2[err] - thenylamine, boiling 120 dimethyl - N - 2 - phenoxyethyl - N -
2[err]-  point 198-200[err]/18 mm. thenylammonium  iodide was
recrystallised    A solution of this base (2.5 g.) and methyl from ethanol
to give colourless needles, melt-  p-toluenesulphonate  (1.9  g.) were
reacted 60  ing point 121-122[err]. This salt was identical  together in
boiling acetone (5 ml.) After 30 with the salt described in Example 1.
minutes the solution was cooled and ethyl 125 EXAMPLE 5
acetate added to precipitate a colourless solid, By processes analogous to
those described  N:N - dimethyl - N - 2 - phenoxyethyl - N- in  Example 4,
1 - dimethylamino - 2 - o-  21 - thenylammonium  p-toluenesulphonate, 65
methylphenoxyethane and 2-thenyl chloride  which crystallised in colourless
plates from a    864,885                                      @      !
mixture of acetone and ethyl acetate, melting  phenoxyethyl - N  - 2[err] -
thenylammonium point 113-114[err].                            iodide
identical with the product described in EXAMPLE 8                   Example
1. Dimethyl sulphate (1.4 g.) was added to a               EXAMPLE 12 5
solution of the above base (2.5 g.) in acetone    A solution of 1 - phenoxy
- 2 - p - toluene-  70 (4 ml.). There was a vigorous spontaneous
sulphonoxyethane (2.9 g.) and N:N-dimethyl- reaction; when this had
subsided the mixture  N-2-thenylamine (1.4 g.) in isopropanol (2 was heated
to reflux for 15 minutes. After  ml.) was heated on a steam-bath for 4
hours. cooling, the product, N:N - dimethyl -2-  The resulting solution was
dropped into ether 10  phenoxyethyl - N  - 2[err] - thenylammonium   (20
ml.) to precipitate N:N - dimethyl - N-  75 methylsulphate, was
precipitated by the addi-  2 - phenoxyethyl - N - 2[err] - thenylammnonium
tion of ether but it was an uncrystallisable  p-toluenesulphonate, which
slowly solidified. gum. Its identity was confirmed by dissolving  It was
recrystallised from a very little acetone in water (10 ml.) and extracting
the solution  and ethyl acetate to give a product identical 15  with ether.
Solid potassium iodide (3 g.) was  with that described in Example 7.
80 then added to give a gum which subsequently               EXAMPLE 13
crystallised. The resulting N:N - dimethyl-    A solution of N:N - dimethyl
- N - 2- N  - 2 - phenoxyethyl - N  - 2[err] - thenyl-  phenoxyethyl - N  -
2[err] - thenylammonium ammonium  iodide was recrystallised from   chloride
monohydrate (3.15 g.) in water (5 20  ethanol and ethyl acetate and was
then iden-  ml.) was added slowly to a stirred solution  85 tical with the
product described in Example 1.  of disodium embonate (2.2 g.) in water (20
EXAMPLE 9                   ml.). A mass of fine needles separated as the
Methyl iodide (500 mg.) was added to a  addition proceeded. The final
mixture was solution of N - methyl - N - 2 - phenoxy-  kept for 24 hours
and then filtered. The 25  ethyl - N - 2[err] - thenylamine (800 mg.) in
residual di - (N:N - dimethyl - N - 2 - phen-  90 acetone (2 ml.). There
was a vigorous reaction.  oxyethyl - N - 2[err] - thenylammonium) em-
Finally the mixture was refluxed for 5 minutes.  bonate tetrahydrate was
washed with water The addition of ethyl acetate (3 ml.) gave a  and dried
in vacuo, melting point 38-40[err]. crystalline precipitate of N:N -
dimethyl - N-  The solubility of this salt in water was approxi- 30  2 -
phenoxyethyl - N - 2[err] - thenylammonium  mately 0.1%  w/v at 20[err].
95 iodide, identical with the product described in           EXAMPLE 14
Example 1.                                   By processes analogous to
those described EXAMPLE 10                  in Example 6,
1-bromo-2-o-bromophenoxy- A  solution  of 1-bromo-2-phenoxyethane  ethane
was reacted with dimethylamine in 35  (2.0 g.) and
N:N-dimethyl-N-2-thenylamine  ethanol solution to yield 1-o-bromophenoxy-
100 (1.4 g.) in isopropanol (2 ml.) was heated on  2-dimethylaminoethane,
boiling point 84- 



a steam-bath for 4 hours. Ether (10 ml.) was  86[err]/0.15 mm. This base
was then reacted added to the cooled solution to precipitate  with 2-thenyl
chloride by processes analogous N:N - dimethyl - N - 2 - phenoxyethyl - N-
to those described in Example 4 to yield N- 40  2[err] - thenylammonium
bromide as a gum which  2 - o - bromophenoxyethyl - N:N - dimethyl- 105
could not be crystallised. It was dissolved in  N - 2[err] - thenylammonium
chloride. This was water and solid potassium iodide (3 g.) was  a
colourless solid which crystallised from  a added to precipitate N:N -
dimethyl - N - 2-  mixture of isopropanol and ether, melting phenoxyethyl -
N  - 2[err] - thenylammonium   point 170-171[err]. 45  iodide. This was
recrystallised from ethanol              EXAMPLE 15                  110
and ethyl acetate to give a product identical    A mixture of ethylene
dibromide (66.5 g.), with that described in Example 1.
o-fluorophenol (31 g.) and water (250 ml.) EXAMPLE 11                  was
heated to reflux with stirring. A solution 1 - Bromo -2- phenoxyethane (2.0
g.) and  of sodium hydroxide (10.7 g.) in water (50 50  N:N - dimethyl - N
- 2[err] - thenylamine (1.4  ml.) was then dropped in over a period of 115
g.) were mixed together without a solvent and  50 minutes. After this
addition was com- heated on a steam-bath for 2 hours. During  pleted, the
mixture was stirred at reflux for this time two layers were formed. The
result-  a further 6 hours. After cooling the mixture ing mixture was
cooled and stirred with ether  was extracted with ether. The ethereal
extract 55  (20 ml.). The ethereal layer was decanted off  was washed twice
with 4N sodium hydroxide 120 and the residue was shaken with water. Some
to remove unchanged starting material and insoluble oil was extracted from
the resulting  once with water, dried over calcium chloride, solution with
ether. Potassium iodide (3 g.)  filtered and evaporated. The residue was
dis-l was added to the aqueous residue to precipitate  tilled in  vacuo
when  1-bromo-2-o-fluoro- 60  a gum. This was allowed to settle and the
phenoxyethane was obtained as a colourless 125 aqueous layer was decanted.
The residue  liquid, boiling point 118-121[err]/15 mm. slowly solidified on
stirring with ether. It was    This was reacted with dimethylamine in then
collected, washed with fresh ether and  ethanolic solution by processes
analogous to recrystallised from a mixture of isopropanol  those described
in Example 6 to give 1- 65  and ether to give N:N - dimethyl - N - 2-
dimethylamino-2-o-fluorophenoxyethane, boil- 130    864,885 [err]
864,885                                      51 ing point 102-106[err]/16
mm. This base was  quaternary  ammonium  compound  of the  65 then reacted
with 2-thenyl chloride by pro-  formula: cesses analogous to those
described in Example 4 to yield N-2-o-fluorophenoxyethyl-N:N-
[err] 5  dimethyl-N-2[err]-thenylammonium   chloride, a deliquescent solid,
melting point 108-109. It was dissolved in water and excess potassium
A iodide added to give a gum which subse- quently solidified, melting point
53-55. This 10  product, N - 2 - o - fluorophenoxyethyl - N:N- dimethyl - N
- 2[err] - thenylammonium iodide, could not be recrystallised. EXAMPLE 16
wherein R -is a hydrogen or halogen atom or 1-Bromo-2-o-nitrophenoxyethane
(40 g.) was  a methyl or nitro group and A- is an equiva- 15  added
gradually to warm ethanolic dimethyl-  lent of an anion of an acid, which
comprises  70 amine (33%  w/w; 108 g.) at such a rate as  the reaction of a
tertiary amine containing 



to maintain the temperature of the mixture  three of the four groups
desired in the quater- at 36-40[err]. The mixture was kept overnight  nary
ammonium  product with  a suitable at room temperature and then heated to
ca.  reactive derivative of the fourth group, and 20  60[err] for 1 hour.
The resulting mixture was  if desired the replacement of the anion of the
75 evaporated on a steam-bath. The residue was  salt produced by the anion
of another acid. treated with excess concentrated ammonia and    2. A
process as claimed in claim 1 which the precipitated oil was extracted with
ether.  comprises the reaction of an N - methyl - N- This ethereal extract
was washed once with  2 - phenoxyethyl - N - 2[err] - thenylamine with 25
water and then exhaustively extracted with  with a methylating agent.
80 6N-hydrochloric acid. The combined extracts    3. A process as claimed
in claim 2 wherein were evaporated in vacuo  and the residual  the starting
material is an N-2-phenoxyethyl- 1 - dimethylamino - 2 - o - nitrophenoxy-
N-2[err]-thenylamine which is reacted with two ethane hydrochloride was
recrystallised from   molecular proportions of a methylating agent 30
methanol, melting point 170-172[err].           in the presence of an acid
binding agent.   85 The pure parent base was regenerated by    4. A process
as claimed in claim 1 which shaking this salt with excess concentrated
comprises the reaction of an N:N-dimethyl- ammonia and collecting the
precipitated oil in  N-2-phenoxyethylamine with a reactive thenyl ether.
Evaporation of the ethereal solution  derivative. 35  gave  pure
1-dimethylamino-2-o-nitrophen-    5. A process as claimed in claim I which
90 oxyethane.                                  comprises the reaction of
N:N-dimethyl-N- 2-Thenyl chloride (5.5 g.) was added to a  21-thenylamine
with a reactive derivative of a solution of this base (7 g.) in acetone (5
ml.).  phenoxyethane. -  A vigorous reaction took place with the forma-
6: A process as claimed in claim 1 which 40  tion of a semi-solid mass of
crystals. More  includes the replacement of the anion of the  95 acetone (5
ml.) was added. The mixture was  salt produced by the anion of another acid
kept for 30 minutes and then heated to reflux  so chosen as to give a salt
which is sparingly for a further 5 minutes. After cooling, the  soluble in
water. resulting N:N - dimethyl - N - 2 - o - nitro-    7. A process as
claimed in claim 6 wherein 45  phenoxyethyl - N  - 2[err] - thenylammonium
the salt produced has a solubility in water of 100 chloride was obtained as
a deliquescent solid,  less than 1.0% w/v at 20[err] C. melting point
152-153.5It was recrystal-    8. A process as claimed in claim 6 wherein
lised from ethanol as a monohydrate, melting  said other acid is
p-chlorobenzenesulphonic point 91-92[err].
acid. 50                 EXAMPLE 17                     9. A process as
claimed in claim 6 wherein  105 A solution of N:N - dimethyl - N - 2-  said
other acid is embonic acid. phenoxyethyl - N  - 2[err] - thenylammonium
10. A  process for the preparation of a chloride monohydrate (3.15 g.) in
water (30  quaternary  ammonium  compound  of the ml.) was added to a
solution of sodium p-  formula defined in claim  1 substantially as 55
chlorobenzenesulphonate (2.6 g.) in warm   herein described with reference
to any one of 110 water (30 ml.). A crystalline solid was pre-  the
foregoing examples or any obvious chemical cipitated from the mixture. This
was collected,  equivalent thereof. washed and dried in vacuo. It was
recrystal-    11. A quaternary ammonium compound of lised by precipitation
from  isopropanol with  the formula defined in claim 1 when prepared 60
ether, melting point 159-160[err]. The solubility  by any of the processes
substantially as herein- 115 of this salt in water was approximately 0.6%
before described or ascertained or any obvious w/v at 20[err].
chemical equivalent thereof. WHAT WE CLAIM  IS:-
12. A quaternary ammonium compound of 1. A  process for the preparation of
a  the formula:    6                                       864,885 [err]
salt whose solubility in water is less than 1.0% w/v at 20[err] C. 



15. A quaternary ammonium compound as defined in claim 13 wherein said
anionic por-  15 tion A- is the monovalent anion of p-chloro-
benzenesulphonic acid. 16. A quaternary ammonium compound as defined in
claim 13 wherein said anionic por- wherein R is a hydrogen or halogen atom
or a  tion A- is the equivalent of the divalent anion  20 methyl or nitro
group and A- is an equivalent  of embonic acid. of an anion of an acid.
17. A salt of the N:N - dimethyl- N - 2- 5     13. A quaternary ammonium
compound of  phenoxyethyl - N  - 2[err] - thenylammonium the formula
defined in claim 12 wherein the  cation. anionic portion A- is so chosen as
to give a    18. A salt of the N - 2 - o - methylphen-  25 salt which is
sparingly soluble in water.  oxyethyl - N:N - dimethyl - N  -2[err] -
thenyl- 14. A quaternary ammonium compound of  ammonium cation. 10  the
formula defined in claim 12 wherein the             R. F. HASLAM, anionic
portion A- is so chosen as to give a        Agent for the Applicants.
PROVISIONAL SPECIFICATION Improvements in and relating to Quaternary
Ammonium Compounds and the preparation thereof We, THE WELLCOME FOUNDATION
LIMITED,  may be prepared by quaternisation of a tertiary a British
Company, of 183-193, Euston  amine (II) with one mol. (or small excess)  55
30  Road, London, N.W.1, do hereby declare this  of a methylating agent
such as methyl iodide invention to be described in the following  or
dimethyl sulphate. They may also be pre- statement: -
pared by reaction of a secondary amine (III) The present invention relates
to quaternary  with two or more mols. of the methylating ammonium
compounds and the preparation  agent in presence of an acid binding agent
60 35  thereof.                                   such as sodium carbonate.
It will be under- It has been found that compounds of the  stood that this
reaction proceeds with the general formula (I) are active against parasitic
intermediate formation of the tertiary amine nematodes closely associated
with the mucosa  (II) and therefore amounts to the simultaneous of the
lumen. The activity of the compounds  preparation of this amine and its
quaternisa-  65 40  has been established by screening tests carried  tion.
Both these reactions may be effected in out against Nippostrongylus muris
in the rat.  a suitable solvent, such as acetone or methanol, The compounds
also exhibit activity against  which does not enter into the reaction. the
intestinal parasite Nematospiroides dubius in mice. [err] [err] In this
formula, R is hydrogen, halogen or a methyl or nitro group, and A- is an
anion of an acid, for example chloride, bromide,                  [err]
iodide or methosulphate. 50    According to the present invention in one
aspect, therefore, there are provided com- pounds of the general formula
(I).              Alternative methods of synthesis are indi- The compounds
of the present invention  cated by the routes outlined below:-    864,885
(i)    [err] (ii)[err] In these formulae X is a suitable reactive  was
added. The resulting semi-solid mass was  50 grouping such as chlorine,
bromine, or iodine.  filtered and the residue recrystallised from 



Reaction (i) may be assisted by the presence  ethanol to give 1-phenoxy-2:
2[err]-thenylamino- 5  of potassium iodide, when the desired quater-
ethane hydrochloride (14.1 g.), melting point nary compound (I) is usually
isolated as the  164-165[err] C. iodide. Both reactions (i) and (ii) can be
con-    This hydrochloride (6 g.) was decomposed  55 veniently effected in
a suitable solvent such as  with aqueous 4N-ammonia and the precipi-
benzene. The former reaction proceeds readily  tated base was extracted
with ether.  The but the latter requires heating for prolonged  ethereal
solution was dried and evaporated. periods; it may also be effected by
heating the  The residue was dissolved in methanol (30 reactants together
without a solvent.     ml.); methyl iodide (10 ml.) and powdered  60 The
present invention in another aspect,  sodium carbonate were added and the
result- therefore, comprises the above described pro-  ing mixture was
heated to reflux after 20 15  cesses of preparation of the compounds of
minutes. After cooling, the solid was filtered general formula (I).
off and ether added to the residual filtrate. Thus, according to the
invention in another  A gum was precipitated which rapidly crystal-  65
aspect, a process for preparing quaternary  lised. Recrystallisation from
ethanol gave pure ammonium  compounds of the formula (I)  N:N - dimethyl -
N - 2 - phenoxyethyl - N- 20  comprises reacting in known manner a tertiary
2[err] - thenylammonium iodide (7.2 g.), melting amine containing three of
the desired group-  point 121-122[err] C. ings in the final quaternary
ammonium com-              EXAMPLE 2                   70 pound with a
suitable quaternising derivative    By processes similar to those described
in of the fourth grouping. If desired the result-  Example 1,
1-bromo-2-o-chlorophenoxyethane 25  ing salt may be converted in the usual
manner  and 2-thenylamine were reacted together to into the salt of another
anion.           yield 1 - o-chlorophenoxy - 2:2[err]-thenylamino- The
compounds of the present invention  ethane which was isolated as its
hydrochloride, 75 may be presented in various pharmaceutical  melting point
142[err] C. The corresponding preparations, such as tablets, suppositories,
free base was then treated with excess methyl 30  capsules, or (where the
compound is insoluble)  iodide in methanol in presence of anhydrous as an
aqueous suspension containing if desired  sodium carbonate to yield N - 2 -
o- chloro- suitable suspending agents.                phenoxyethyl - N:N -
dimethyl - N - 2[err]-  80 The present invention in yet another aspect,
thenylammonium iodide, melting point 100[err] C. therefore, comprises
pharmaceutical prepara-             EXAMPLE 3 35  tions containing one or
more of the compounds    By processes similar to those described in of the
general formula (I).               Example 1, 1 - bromo - 2 - o -
methylphen- The invention will now be described with  oxyethane was reacted
with 2-thenylamine to  85 reference to the accompanying examples.   give 1
- o - methylphenoxy - 2:2[err] - thenyl- EXAMPLE 1
aminoethane which was isolated as its hydro- 40    A mixture of
1-bromo-2-phenoxyethane (20  chloride, melting point 168-169[err] C. The
g.) and 2-thenylamine (24 g.) in benzene (25  corresponding free base was
then reacted with ml.) was heated on a steam  bath for 30  excess methyl
iodide in methanol in presence  90 minutes. After cooling, the precipitated
2-  of anhydrous sodium carbonate to yield N - 2- thenylamine hydrobromide
was filtered off and  o - methylphenoxyethyl - N:N - dimethyl - N- 45
washed with fresh benzene. The combined  2[err] - thenylammonium  iodide,
melting point filtrate and washings were shaken with aqueous  111-112[err]
C. 4N-sodium hydroxide, then with water and then evaporated to give an oily
residue to            R. F. HASLAM, which excess concentrated hydrochloric
acid        Agent for the Applicants. Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press.-1961. Published by The
Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies
may be obtained.    


