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; COMPLETE SPECIFICATION

Novel Quaternary Ammonium Compounds and a Process
for the Manufacture thereof -

We, F Horrmann-1A Rocee & Co.,
ARTIENGESELLSCHAFT a Swiss Company of
124—184 Grenzacherstrasse, Basle, Switzer-
land, do hereby declare the invention, for

5 which we pray that a patent may be granted
to us, and the method by which it is to be
performed, ‘to be particularly descnbed in
and by the following statement:—

.The present itivention is concerned with

10 novel quaternary ammonium compounds and
a process for the manufacture thereof,

The novel quaternary ammonium compounds
p;ovxded by the mvenuon may be formulated
thus:

Ta
3 .n.>n ®
27 pt

- T )
- Whetéin two of the substituents R!, R%, R?
—-afid R* represent -decyl groups, another of the
; :-sixbstltuents represents a lower-alkenyl, lower-
- dkynyl, lower hydroxy-alkyl, lower alkoxy-
20 alkyl, lower casbomyl-alkyl or lower -car-
balkoxy-alkyl group, the other substituent
- fépresents a lower-alkyl, lower-alkenyl or

L

\ ibwer-alkynyl group and X represents the

“anionic moiety of an acid.

25 " "The novel quaternary ammonium com-

" pounds provided by this invention are useful
as. fungicides or fungistatic agents. In par-
ticular, they are active against the dermato-
phiytes which predominantly cause foot mycosis
(e:g. Trichophkyton mentagrophytes, Tricho-
pshytou mbrwm and Epzdermopkyrm ﬂoc—

[Przce 4s. 6d.]

cosum) as well as against other dermatophytes
(e.g. Trichophyton ‘schoenleinii and Micro-
sporiem camis). They are also active against
yeasts such as Cardida albicans, mould fungi
such as Aspergillus fumigatus and bacteria
such as Streptococci, Staphylococei, Coli and
Pyocyaneus. They accordingly -exhibit a broad
antimicrobial spectrum. Since foot mycosis
can be copendent on yeasts and bacteria, the
aforesaid compounds are cspec1a11y smtable
for this indication.

The novel quaternary ‘ammonium - com-
pountls provided by the invention can be used

as medicaments; for example, in the form of .

pharmaceutical preparations which contain
them in association with a compatible pharma-
ceutical carrier. This carrier may be an organic
or inorganic inert carrier material suitable for
local application such- as, for example, ‘water,
gelatin, lactose, starch, magnesium stearate,
talc, vegetable oils, gums, polyalkyleneglycols
or petroleum jelly. The pharmaceutical pre-
parations can, for example, be submitted in
powder form or in liquid form; for example
as a solution, a suspension, an emulsion or an
serosol. They may contain additives such as
preserving, stabilizing, wetting or emulsifying

-agents or buffers. They can also contain othér

therapeutically ~ valuable materials. The
pharmaceutical ‘preparations “suitably contain
from about 0.2 to 5% of the novel compounds
provided by the invention.

It will be appreciated that the terms “lower
alkyl”, “lower alkenyl”, “lower alkynyl”,
‘lower hydroxy - alkyl”, “lower alkoxy-
alkyl”, “lower carboxy - alkyl” and “lower
carbalkoxy - alkyl” are used in this descrip-
tion aind in the accompanying claims to mean
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16) A process as set - forth in claim 15,
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be either organic or inorgamic. It can, for
example, be a halide anion such as chloride,
bromide or iodide or the anion of a sulphur-
containing organic acid, especially a sulphonic
acid such as methane-sulphomc acid, benzene-.
sulphonic acid or toluene-sulphonic acrd The
chloride and bromide anions and the amon of
methane-sulphonic acid are preferred.

According to the process provided by the
invention, the novel compounds of formula I .

are manufactured by quatermzmg a tettrary
amme of the formula i

N
. R —N
.
w1th a compound of the formula

R—X. .
in wlnch formulae R, R, Rs R4 and X have

e

-the sxgmﬁcance given earher

.The tertiary. -amine starting matenals of
formula II are essentially known - substances
and .can be prepared. by the usual methods
from primary or. secondary. amines by. intro-

- The, quatermzatlon is.suitably effected ?usmg

the tertiary amine of formula II and the com-

pound of .formula IIT in about equimolar
amounts. - This quaternization .is conveniently
‘effected in.the presence. of an; inert. solvent
such - -as . acetone, alcohol, -ethyl acetate,

: N,N-dxmethyl—formamlde or pen'oleum «ether.

The temperatufe is not-critical, but- it- is pre-
ferred to: operate at an elevated temperature
(preferably "between about 50°C and: 136°C).

In a preferred embodiment of the process,

. a_tertiary amine of formula II is. quatermsed

wrth a compound of formula: III in.which R*
lower-alkenyl, . lower-alkynyl, . .lower
hydroxy-alkyl, lower . alkoxy-alkyl, lower car-
boxy-alkyl or a_lower. carbalkoxy-alkyl group.
: The. following examples. illustrate. the pro-
cess provrdcd by the mventmn D

: EXAMPI.B 1
. 100 g of dldecyl methyl amine . were. dis-
solved in 300 ml of acetone and treated with
50: g of allyl bromide. The mixture was boiled
under -reflux for 5 hours. The .solvent. was -
distilled off, the viscous residue extracted
three times with 500 ml of petroleum ether
(boiling range 40°—45°C) each time and

ereln dne
dned in vacuum at 50°C Didecyyl

ﬁ%ammomum bromide was obtamed"as
aé% | hygroscopic wax of meltmﬁg poin

e
wher ei ?he substr

egaé% B DAL rrﬂs i

0

300 fhﬁllaﬂ&
tbmhﬂuhduemmauheﬁ

El&@ %ﬁé’p gﬁf s extracted -three .

times with 200 ml of petroleum ether (boil-
ing range 40°—45°C) each time. The meth-
anol solution was then evaporated in vacuo
and the residue dried # vacuo. Didecyl allyl.
methyl ammomum chloride was obtained as a
colourless, viscous and hygroscoplc oil Wthh
in time solidified. .
EXAMPLE 3.

100 g of dxdecyl allyl amine were dissolved
in 400 ml of petroleum ether (boiling range
. 40°—45°C) and 37.5 g of drmethyl sulphate

" were added dropwise with stirring. The mix-

ture was heated under.reflux for two hours
and . allowed tostand. overnight. On the next
day,, the paste; obtained . was_filtered. off and
rewashed ‘with petroleum ether.. The salt was
dried in, vacug over . phosphorus pentoxide.
Didecyl allyl methy] ammonium ‘methosulphate
was; obtamed as.a ‘white, wax of meltmg pomt
30°—33°C .

EXAMPLB 4 .

100 g of drdecyl methyl amine were dis-
solved in.-500. ml of petroleum ether - (borlmg
range . 40°—45°C) treated ‘with- 60 g of
flux for 4 hours. After cooling, the precipi-
tated salt was filtered off, washed with

petroleum ether and-dried in_oucuo. Didecyl 100

dimethyl-allyl methyl ammoniuth ‘bromide was

ﬁerr]

tuéﬁts
ﬂ@nd

'rhs e:arxe&e aass .t

ﬂi“lﬁ ﬂiham?m, 7loovver
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obtained as a white, hygroscoprc powder of .

melting point 66°—67°C

EXAMPLE 5.

100 g of didecyl methyl amine were dis-~
solvedrin 400, ml of petroleum ether (boiling
range 40°—45°
pargyl bromide- and: heated under reflux for
5_hours. After :cooling, the oil which pre=
cipitated was- separated;, . washed several tunes
with : petroleum ether and - dried :in . pacuo;

.

105

°G),, treated -with 40.g of pro-

110

B

Didecyl propargyl methyl ; ammomum brormdg R

was .obtained as a reddrsh, vmcous .ol

“;-14967.5 ey
100 g of drdecyl allyl. amme were: dlssolved
in 400-ml of absolute ether and treated with
40 g of allyl bromide, The mixture was heated
under reflux_ for, 5 hours.. After. evaporation

of .the. ether, .the oily. residue was, extracted 120

three times with 300 ml of petroleum ether

(boiling range 40°—45°C) each time and the
insoluble oil was dried in wvacwo. Didecyl

he

-

|
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represents the mnethyl

nethvl

21) A process as set forth in claim?20,
group wherein one of the substituents R[err]
and X represents the anionic noiety of an and R[err]
group and 25 acid.
gr oup.
22) A process as ' set forth in claim 15, 80
amoni um chl 307 mhereln one of the substi}uents

car bal koxy-
kyl, the other substituent

al kyl ,

2) Didecyl allyl

Rl

and R4 represents a
represents a
| ower - al kenyl

err],

met hyl

3

rep:fyesenf’s a

de. 100 o
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PC), Krestedywith 4D @ fof

18) |3o
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car bal ko le oil was - dned m
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hydr oxy- et _ Po @

annnnﬂﬂnmb?eﬂﬁdé
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"~ The insoluble. oil was-dried in vacuo. Didecyl

' EXAMPLE 8

100 of dldecyl o?ropargyl amine . were
dissolved in 400 ml of acetone,. treated with
40 g of allyl bromide:and heated under reflux
for 2 hours. The solvent was distilled off and
the residue -extracted three times with 300 ml
of. petroleum ether (boiling range 40°—45°C)
each time. The -insoluble oil was dned in
vacwo. - Didecyl allyl. propargyl ammonium
broxmde was obtamed as a colourless, wscous

011 nD” “1 5032

20

: o EXAMPLB 9. -

100 g of didecyl methyl amine were . dis-
solved in 400 ml of acetone, treated with 40
g ‘of ethylene-bromohydrin and. heated under
reflax for 5 hours. After evaporation of the
acetone, the oil which remained was extracted
three times with 200 ml of petroleum . ether
(boiling range 40°—45°C) each time and the
insoluble oil was dried - vacuo. Didecyl
hydroxy-ethyl methyl - ammonium: bromide
was obtamed as 2 shghtly red-coloured

35

L v1scous 011 n,,“. =1 4860
- ' EXAMPLE 10.-
QQ_. - 100 g of dldecyl methyl ‘amine were dxs—
g '—solved in 400 ml of acetoné, treated with 50
g of bromoethyl methyl ether and the solution
was "heated under reflux for 5 hours. The
. solvent was distilled off and the residue ex-
45 tracted three times with 200 ml of petroleum
- cether (boiling range 40°—45°C). each time

~——methoxy-ethyl methyl ammonium bromide was
- obtained .as 4 yellow, hygroscople wax of melt-
50 . mg pomt 64°—66°C. . -

ExAMPLE 11.

©100 g of didecyl methyl amine were dis

solved in 400 ml of ethanol, treated with
60 g of methoxy-butyl bromide and the solu-
55 tion heated under reflux for 4 hours. After
evaporation of the solvent, the residue was

5 e i S ohy B

23) A prﬂ@ﬁl&ﬁlesﬁﬁw&ﬁis Al =ur49sﬂ ai m gad, the i
anmmoni um mhereln one of the mesvbmwemR®wPPemm@mnR@emd? 6R err]

. 4§O%k%§gi%m am net ho-

ofl @£ Ydcudd [uiae&yhyl

al 1yl

was - obtained éﬁdaRY%‘P‘l”] VEepY é%‘ents a net hyl

ngdgqrml ‘et hyl. ,ammnl_um

ron1 e |
W eﬁﬂ%@ ﬁ

resent s a

Aftergqyaporatlon oqub@ the residue

Didecyl carboetlwxy}methyl methyl ammonium
bromide was obtained as a colourless wax of
melting point 42°—45°C."

The following Examples illustrate pharma-
ceutical preparations containing the novel
quaternary ammonium compounds provided
by the invention and the manner in whlch the
preparatzons can be obtamed

A paste contammg 2.0 g of dldecyl allyl
methyl ‘ammonium bromide, 3.0 g.of titanium
dioxide, 2-00-g of ‘deodorized lanolin, 3.0 g
of yellow: petroleum jelly, 6.0:-g of stearin,
6.0 g of cetyl alcohol, 5.0 g of polyoxy-
ethylene-sorbitan -menmestreate and: distilled
water to 100.0 ‘g was prepared :as follows:

~The deodorized lanolin, ' yellow: petroleum
]elly, stearin, cetyl alcohol and  polyoxy-
ethylene-sorbitan ‘monostearate” in the * fore-
going amounts were melted with each other
on a steam-bath to give a hot melt. The hot
water (about 75°C) was added to this: hot
melt (about 70°—75°C) in a spray. The
whole was cold-stirred at room ‘temperatyre.
In doing this, the evaporatéd water was con-
tinuously replaced with dlstllled water. ~This
yielded an omtment base,

After mdmdually finely: s1ev1ng, the act1ve
material and - titanium dioxide ‘'were mixed
with each other. The ointment base was.gradu-
ally admixed with the powder mixture of
active material and titanium dioxide, attention
being- paid that -the powder mixture was well
ground with the ointment base and - finely
divided - in the latter. Evaporated water was
replaced _ _

BXAMPLE B. -

A salve contammg 1.g-of dlcedyl allyl
. methyl ammonium bromide, 4: g of silicic acid,
20 g of titanium' dioxide, 20'g-of talc, 15 g

. of pure glycerine and distilled water to 100

g -was prepared as follows A

water at about 50°C. The silicic acid was
worked up in a mortar at room temperature
by means of a homogenizer to give a homo-
geneous mixture and then mixed with the

The active material was dissolved in the
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26) A process for the
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27) Quaternary anmoni um conpounds

set forth in claim™; -
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ment evaporated water, the finished salve
g:.zeglled into tubes whxch ‘were mmedlately

| WHAT WE CLAIM ls.
" 1) ‘A quaternary ammomum compound of
theformula ,

wherein two of the substituents R*,'R? RS
and R* represent decyl groups, another of the
substituents represents a lower-alkenyl, lower-
alkynyl, lower hydroxy-alkyl, lower alkoxy-
alkyl, lower carboxy-alkyl or lower carbalkoxy-
alkyl, the other substituent reptesents a ‘lower-
alkyl, lower-alkenyl or lower-alkynyl :group
and- X represents the anionic. mmety of an
acid.-

2) Dldecyl allyl methyl ammoriium brmmde

3) Didecyl allyl methyl ammonium chloride.

4)- Didecyl allyl niethyl ammonium metho-
ulphate B

) Didecyl dxmethyl—allyl methyl ammomum
bromlde :

6) Dldecyl propargyl methyl ammomum
bromide.

.'7) Didecyl diallyl ammonium bromlde

8) Didecyl dipropargyl ammonium bromide.

- 9) Didecyl allyl propargyl ammomum
bromide.

10) Dldecyl hydroxy—ethyl methyl
ammonium bromide.

©.11) - Didecyl methoxy-ethyl methyl
ammonium bromide. - .

12) Didecyl methoxy-butyl methyl
ammonium bromide. :
13) Didecyl . carbeﬂmxy-methyl methyl
ammonium bromide.

14) A pharmaceutical preparatlon compris-
ing a quaternary ammonium compound as. set

- forth in claim 1'in association with a com-

patlble pharmaceutical carfiér.
::15) ‘A process for the manufacture of the
quaternary ammonjum: compounds clalmed in

t“qgftlained in

':he@itlﬁi C(;EH)G

~reﬂmemV\hlch copi Bs—Kay:

orth |n clal
%\ S quatermsx
gent, .

for

et forkdufai C€, - 25,

in which formulae R*, R?, 'R®, R* and X have
the s1gmﬁcance given in clau:n 1.

-16) A ‘process as set forth in claim 15,
wherun one of the substituents R*, R?, R®
and R* represents an allyl group.

- 17y A process -as ‘set forth in- clann 16,
wherein one. of the substituents R!, R?, R®
and R* represents an allyl group and another
substituent represents the methyl group.

18) A process as set forth in claim 15,
wherein_one of the: substituents R, R? R®
and R* represents a hydroxysethyl group.

'19) ‘A process as set forth in claim 18,
wherem ‘one ‘of ‘the substituents R% R? R®

and R* represents a_hydroxy-ethyl group and

anothier represents the niethyl group. :

20)- A ‘process. as set forth in clalm 15,
wherein one . of the substituents R!, R?,
and R* represents a methoxy-ethyl group

21) ‘A process as set forth in claim 20,
-wherein one of the substituents R, R?% R*®
and R* represents a methoxy-ethyl group and
another represents the methyl group. -

22) A process”as set forth in claim 15,
wherein -one ‘of the substituents R!, R? R®
and Re represents a. carbethoxy—methyl group.

. 23) A process as set” forth in claim 22,
wherein: one of -the ‘substituents Ry R, R
and R* represents a methyl group.

24) -A ‘process as set forth in any one of
claims 15 to 23, wherein R* represents a lower-
alkenyl, lower-alkynyl, lower hydroxy-alkyl,
lower -alkoxy-alkyl, : lower carboxy-alkyl or
lower carbalkoxy-alkyl group. -
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25) A process as set forth in any one of. —

clalms 15 to 24, wherein X represents bro-
mine.
26) A process for -the manufacture of the

quaternary ammonium compounds set forth .in. .
claim 1, substantially as described with refer—-;,,;_

ence. to Examples .1 to 12:-.
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27) ‘Quaternary ammonjum- compounds as - -
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glycerine. The aqueous solution of the active claim 1, which process comprises quaterniging
material was then added to the mixture of a tertiary amine of the formula
silicic acid and glycerine and homogenized R*
with the aid of a homogenizer. A finely sieved AN
5 mixture of the titanium dioxide and talc was R*—N
added portionwise to this mixture. Homogen- /
ization was effected after each added portion R?
by means of a homogenizer so that a fine, with a compound of the formula 55
lump-free salve was formed. After replace- —
10 ment of evaporated water, the finished salve in which formulae R?, R? R® R* and X have
was filled into tubes which were immediately the significance given in claim 1. .
closed. 16) A process as set forth in claim 15,
‘ . wherein one of the substituents R!, R?, R* 60
WHAT WE CLAIM IS:— and R* represents an allyl group.
1) A quaternary ammonium compound of 17) A process as set forth in claim 16,
15 the formula wherein one of the substituents R!, R* R?®
and R* represents an allyl group and another
substituent represents the methyl group. 65
RY ) L L 18) A process as set forth in claim 15,
>N/ X wherein one of the substituents R, R? R®
27 rt and R* represents a hydroxy-ethyl group.
19) A process as set forth in claim 18,
.. wherein one of the substituents R R? R® 70
'« - Wwherein two of the substituents R’, R% R’ and R* represents a hydroxy-ethyl group and
,..~," and R* represent decyl groups, another of the another represents the methyl group.
—-" .. substituents represents a lower-alkenyl, lower- ..20)..A process as set forth in claim 15,
20 alkynyl, lower hydroxy-alkyl, lower alkoxy- wherein one of the substituents R, R?* R’
- alkyl, lower carboxy-alkyl or lower carbalkoxy- and R* represents a methoxy-ethyl group. 75
alkyl, the other substituent represents a lower- 21) A process as set forth in claim 20,
alkyl, lower-alkenyl or lower-alkynyl group .wherein one of the substituents R', R?* R’
arid X represents the anionic moiety of an and R* represents a methoxy-ethyl group and
25 acid. another represents the methyl group. .
. 2) Didecyl allyl methyl ammonium bromide. 22) A process as set forth in claim 15, 80 g
3) Didecy! allyl methyl ammonium chloride. wherein one of the substituents R', R? R® _
- - 4) Didecyl allyl methyl ammonium metho- and R* represents a carbethoxy-methyl group. )
sulphate. - 23) A process as set forth in claim 22, 3
30 -- 5) Didecyl dimethyl-allyl methyl ammonium wherein one of the substituents R, R? R®
bromide. and R* represents a methyl group. 8 -
-- 6). Didecyl propargyl methyl ammonium 24) A process as set forth in any one of
bromide. - - claims 15 to 23, wherein R* represents a lower-
. :~'7) Didecyl diallyl] ammonium bromide. alkenyl, lower-alkynyl, lower hydroxy-alkyl,
.. 35 .. 8) Didecyl dipropargyl ammonium bromide. lower alkoxy-alkyl, lower carboxy-alkyl or
-0 - 9) Didecyl allyl propargyl ammonium lower carbalkoxy-alkyl group. 90
: bromide. 25) A process as set forth in any one of
L 10) Didecyl hydroxy-ethyl methyl claims 15 to 24, wherein X represents br
* *.°  ammonjum bromide. mine. -
= 40 :.11) - Didecyl methoxy-ethyl methyl 26) A process for the manufacture of the
=~ . ammonium bromide. quaternary ammonium compounds set forth in 95
o 12) Didecyl methoxy-butyl methyl claim 1, substantially as described with refer-
- ammonijum bromide. : ence to Examples 1 to 12.
. K -13) Didecyl carbethoxy-methyl methyl 27) Quaternary ammonium compounds as
- 45 ammonium bromide, set forth in claim 1, when manufactured by
-14) A pharmaceutical preparation compris- the process claimed in any one of claims 15 to 100
. ing a quaternary ammonium compound as set 26 inclusive. -
forth in claim 1 in association with a com- W. D. WHITAKER,
patible pharmaceutical carrier. Patent Agent,
50 : 15) A process for the manufacture of the for F, Hoffmann-Ia Roche & Co.,
quaternary ammonium compounds claimed in Aktiengesellschaft.




