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_ COMPLETE SPECIFICATION

New Diphenyl Ethers and processes for their production,
and Pharmaceutical Compositions containing them

We J. R. GeicY A.G. a body corporate
organised according to the laws of Switzerland,
of 215, Schwarzwaldallee, Basle, Switzerland,
do hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed, to
be particularly described in and by the follow-
ing statement: — o :

The present invention concerns processes for
the production of new substituted diphenyl
ethers which have valuable biological proper-
ties.

Up to the present, halogen-substituted
o-hydroxydiphenyl ethers (o-phenoxy phenols)
corresponding to the general formula I

QD -

z OH

wherein X and Y independently of each other
represent chlorine or bromine, and Z repre-
sents hydrogen, chlorine or bromine, have not
been known. It has now been found that thesé

compounds have antimicrobial properties of

surprising intensity and variety while, at the
same time, their toxicity is relatively slight.
Because of these ‘properties as well as their
stability, their substantially colourlessness and
gbsence of irritation to the skin and mucous
membranes, they can be used as antimicrobial
active substances for the most various purposes,
for example, for the protection % organic
materials and objects from microorganisms,
particularly from attack by bacteria, and also
as disinfectant additives in soaps and washing
agents as well as in ointments for the skin and
other preparations for personal hygiene. Their
use, as active ingredients, is particularly valu-
able for the healing of diseased conditions of
the skin, the intestinal system and urinal tract
of warm blooded animals as can be seen from:

- their excellent activity against the pathogenic

fungi and bacteria given below, their elimina-
[Price #5,6d.] .

tion from the body in substantially unchanged,
active form and their relatively slight toxicity.

The compounds of general formula I have an
excellent growth-inhibiting action, for example,
on the following gram positive and gram nega-
tive bacteria as well as on pathogenic fungi:
Staphylococcus aureus Smith, Staphylococcus
lactis, Bacillus pumilus, Bacillus subtilis,

diphtheriae, Clostridium botu-
Jinum, Clostridium butyricum, Clostridium
welchii, Clostridium tetani, Klebsiella pneu-
moniae, Alcaligenes faecalis, Salmonella pul-
lorum, Salmonella typhi, Salmonella paratyphi
A and B, Salmonella typhi murium, Salmonella
enteritidis, Shigella dysenteriae, Shigella flex-
neri, Brucella abortus, Proteus mirabilis,
Achromobacter spec., Serratia marcescens,
Pasteurella pseudotuberculosis; Trichophyton
mentagrophytes, Trichophyton rubrum, Tri-
chophyton tonsurans var. i Tricho-
phyton schénleini, Trichophyton quinckeanum,
Microsporon canis, Microsporon gypseum,
Blastomyces dermatidis, - Sporotrichum
schenckii, Epidermophyton floccosum.

The compounds of the general formula I
can be used, for example, as active ingredients
for disinfectants for the hands, cosmetics, oint-
ments for wounds, eye ointments and other
agents for external use, as well as active in-
gredients for internal use. Examples of the
latter are tablets for the disinfection for the
mouth and throat as well as tablets and sugar
coated tablets (dragées) for the disinfection of
the intestinal system and urinal tract,

To produce the compounds of general
formula I, a substituted o-aminodiphenyl ether
of the general formula II
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e general formula I is charactensed
y dealkylating an  o-alkoxy-diphenyl ether
corresponding to the general formula IIT -
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wherein R is a. low alkyl radlcal partmularly-
the methyl radical and X, Y and Z have the
meanings given above. The dealkylation can
be performed by the methods known for the.
cleavage of aryl-alkyl ethers, eg. by treatment.

- with alummlum chloride in an inert solvent,
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e.g. in benzene at the -boiling- temperature
thereof, also by heating with concentrated
aqueous. hydrobromic acid, with hydrogen bro-
mide in glacial acetic ac1d or a mixture of
hydrobromic - acid- ‘and .acetic acid. .

Compounds . of - the general formula T -are
obtained by a third process by producing, “in
the known manner, from a- compound of the
general formula IV S

OFQJ wo

OH

wherein X, Y and Z have the meanings-gi'ven
above, a diazonium salt and converting the
latter into the corresponding ‘compound cun-
taining hydrogen instead: of the original amino
group. This modification can be effected with
the usual agents, e.g. by boiling in a low
alkanol, - particularly . ethanol, or in dilute
hypophosphonc acid, until the evolution of
nitrogen ceases. '

Finally, compounds of the general formula I

" are also obtained by producing from a com-

pound of the general formula V

2,5-dihalogeno-1-nitrobenzenes
metal salts of 4-halogeno- or 24-d1halogeno—. :

chloride or bromide, in aqueous medium with
cuprous chloride or cuprous bromide, or with
the corresponding halogen hydracids in the

: presence of copper powder, until the evolution

of nitrogen ceases. -
Starting materials of the general formula II
are obtained, for example like the known

2—ammo—4,4'-d1chlorod1phenyl ether, from the.
nding  halogen-substituted  2-nitro-

COrTespo

diphenyl ethers by reduction, e.g. by means of ~
stannous chloride and hydrochlonc acid,. zinc,
dust and acetic acid, or iron and hydrochlonc
acid, or by oatalyue hydrogenation. Some of
the ~substituted ' 2-nitro-diphenyl ethers are

known and can be produced by reaction of
with  alkali

pheno;s

Halogen. substituted o-alkoxydlphenyl ethers

of the general formula III are obtained, for
example, by reacting alkali metal ‘salts of
2-alkoxy-4-halogen phenols, -in " particular
4-chloro- or 4-bromo- guiacel, with 4-halogen-
1-nitrobenzénes 3,4,-dihalogen-1-nitroben-
zenes, 2,5-d1hafogen—1—mtrobenzenes or 2,3,5-

trihalogen-1-nitrobenzenes to form 2-a1koxy—4- :

halogen—4’-mtro—d1pheny1 ethers, - 2-alkoxy-

- 4,2 - - 4 - nitrodipheny] ethers,
2.- alkoxy 44' dihalogen - 2’ - nitrodi- -
phenyl ethers or 2-a1koxy-2,4 4’-trihalo-

gen - 6 - mtrodlphenyl -ethers’ respectively,
and converting these in' the usual way by -cata-
Iytic hydrogenation or by reduction with stan-

nous chloride and hydrochlonc acid, zink dust.
and acetic acid or iron and hydrochlonc acid, -

into the. corresponding -amino compounds

Amino compounds having. an.amino group in.
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the 4'-position .and, if desired, also those -

having an amino group' in ‘the 2’-posmon_
are converted into the corresponding diazonium

chlorides in order to replace this group. by

chlorine or bromine, .and : these. chlorides are. .= - °..
treated according to Sandmeyer with cuprous -

chloride ‘or cuprous . bromide. On the .other

hand, -amino compounds - having the amino
group in the 6’-position and, if desired, also

those having an amino group m 2'-posmon, Le..

compounds which already contain the halogen
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55 WHAT V\E CLAI '\fg., y reacting the sodium salt of 4-nitro-
guaiacol with 4-halogen-1-nitrobenzenes, 3,4-
dihalogen-1-nitrobenzenes or 2,5-dihalogen-1-
nitrobenzenes, or by reacting the sodium salt
of 4-chloto- or 4-biomo- guaiacol with 4-
halogen-1,3-dinitrobenzenes, dealkylating the
2-methoxy-4,4’-dinitrodiphenyl  ethers, 2-
25 methoxy - 2’ - halogen - 4,4’ - dinitrodiphenyl
" ecthers, 2-methoxy-4’-halogen-4,2’-dinitrodi-
". phenyl ethers or 2-methoxy-4-halogen-2/,4'-
dinitrodiphenyl ethers and hydrogenating or
reducing these, ' '

The following examples further illustrate
the invention, The temperatures are given in
degrees Centigrade. '
) ExamPre 1 -

‘200 g of 100% nitrosyl sulphuric acid are
dissolved in 1560 g of concentrated sulphuric
acid and 381 g of 2-amino-4,4’-dichiorodi-
phenyl ether are added within about 2 hours
while stirring well at 40—45°, The mixture is
stirred for another 3 hours at room tempera-
ture. 450 ml of water are then poured in while
cooling with ice water whereupon the tempera-~
-ture rises to 70°. 800 ml of o-dichlorobenzene
are added and then the mixture is boiled in an

- oil bath 200° (final inner temperature 165°)
until no more diazo compound can be traced.
The upper organic phase is then removed while
still hot, 1000 ml of water and 125 ml of 30%,
sodium hydroxide solution are added and the
o-dichlorobenzene is distilled off with steam.
The aqueous residue of this steam distillation
contains the 2-hydroxy-4,4’-dichlorodiphenyl
ether dissolved thérein as the sodium salt as
well as, as precipitate, 3,6-dichlorodibénzofuran
which is formed as side product. After cooling,

55 the aqueous residue is filtered off and washed.

- The filtrates are poured into 150 ml of con-

; centrated hydrochloric acid and the precipitate

formed, after it has solidified, is filtered off,
washed neutral and dried. The crude 2-hy-
droxy-4,4’-dichlorodiphenyl ether obtained is
purified by distillation in vacuo and the dis-
tillate is recrystallised from petroleum ether.

B.P. 201—206°/12—13 Torr; M.P. 78—

79° (white crystals). Co

- If instead of the 381 g of 2-amino-4,4’-di-
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er}g 2 - hydroxy,(— chl
diphenyl ether, M.P.
¢) 2 - hydroxy - 4 - bromo - 4’ - chloro-
diphenyl ether, B.P. 214—215°/13 Torr,
d) 2-: hydroxy - 4,4’ - dibromodiphenyl
ether, M.P. 53—54°, or .
e) 2 - hydroxy _ 4,2’,4’- - tribromodiphenyl
ether, B.P. 170—173°/0.06 Torr.
. EXAMPLE 2 5
a)67.5 g of finely milled 2-hydroxy-2’-
amino-4,4’-dichloro-diphenyl ether are -added
while stirring well to a mixture of 65 ml of
concentrated hydrochloric acid and 175 ml of
water. At 0—50, 55 g of a 33% sodium
nitrate solution are introduced under the sur-
face of the liquid and the diazo suspension
formed is stirred in 2500 ml of ethyl alcohol
and 7 g of copper powder for another 15 hours.
When no more diazo compound can be traced,
the mixture is filtered. The alcohol is distilled
off from the filtrate, the residue is taken up in
ether, the aqueous phase is separated, the
ethereal phase is washed neutral and concen-

trated. The crude product which remains is

distilled under water jet vacuum and the distil-
late, which passes over at 197°—204°/12 Torr
and solidifies on cooling, is recrystallised from
petroleum ether. The 2-hydroxy-4,4’-diehless~
phenyl-cther obtained melts at 78—79°,

The starting material, 2-hydroxy-2’-amino-
4,4’-dichlorodiphenyl ether is prepared in the
following manner:

b) 223 g of 503% potassium hydroxide

solution are added dropwise within about 4
hours to the melt of 317 g of 2-methoxy-4~
chlorophenol (~chloro-guiacel) and 384 g of
2,5-dichloro-1-nitrobenzene. The addition is
made while stirring well at 115—120°, and
water and slight amounts of organic substances
are distilled off through a sloping ‘condenser.
The temperature is then kept at 145—150° for
12 hours. After cooling, the reaction mixture is
poured into a mixture of 3000 ml of water and
140 ml of 30% sodium hydroxide solution, the
reaction prochict is taken up on ether, the ether
solution is washed neutral and concentrated,
finally, in. vacuo: 2-Methoxy-2’-nitro-4,4'-
dichlorodipheny] ether remains as an oil and is
further reacted in this state. - L

¢):400 g of iron powder, 1000 ml of
and 20 ml of 809, acetic acid are boiled for 15

daljphenyl ether or

water
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15 1. Conpounds of the fornmula I
X, Y and Z have the neanings given in claiml.
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4,4’-dichlorodiphenyl ether is milled  with -

water, again filtered off, washed neutral and
dried. This crude product, which melts at
73—76°, is used without further purification
in the next step of the reaction. =

d) 426 g of finely milled 2-methoxy-2’-
amino-4,4’-dichloro-diphenyl ether are added
to a mixture of 1500 ml of hydrobromic acid
(48%,) and 500 ml of acetic acid and the whole
is boiled for 48 hours. After cooling, the reac-
tion mixture is buffered with sodium hydroxide:
solution until it just turns congo paper violet,
and then it is made neutral to congo paper
with sodium acetate, The mixture is filtered,
the residue is washed: neutral and dissolved in
250 -ml of 30%, sodium hydroxide solution and
2000 ml of water, the solution is filtered and

the reaction product is. precipitated by the

addition of hydrochloric acid until the reaction
is congo violet, filtered off, washed neutral and
dried. After recrystallisation from ligroin with
the addition of animal charcoal, the 2-hydroxy-
2’-amino-4,4’-dichlorodiphenyl ether melts at
126—128°. : : '
: EXAMPLE 3 . o
a) 243 g of aluminium chloride are added
to a solution of 187.5 g of 2-methoxy-4,2",4'-

trichlorodiphenyl ether in 800 ml of benzene .

and the reaction mixture is boiled for 30
minutes while stirring. After cooling, it is
poured into a mixture of ice and hydrochloric
acid, the benzene phase is separated and

thoroughly shaken with water and sodium
.- hydroxide. ‘solution. The . -mimosa alkaline

aqueous phase is separated, the last traces of
benzene _are removed by bubbling .steam
through, then filtered and acidified with hydro-
chloric acid. The 2-hydroxy-4,2’,4’-trichloro-
diphenyl ether which precipitates is at first
smeary but it solidifies after some time. It is
filtered off, washed and dried. After recrystal-
lisation from petroleum ether it melts at
60—61°, Lo :

'2 - Hydroxy - 4,4’ - dichlorodipheriyl éther.

(M.P. 78—79°) - (compare example 1) is
obtained  in- an- analogous manner from 2-
methoxy-4,4'-dichlorodiphenyl ether. -

The stirting materials, 2-methoxy-4,2’,4'-

- . trichlorodiphenyl ether, and 2-methoxy-4,4’-

Zslight camoemse oft orzanie-'segﬂami e @i

solution.: The reaction mixture is poured into
a mixture of water and sodium hydroxide solu-
tion, the precipitate is filtered off, dried and
recrystallised from benzene. The 2-methoxy-
4,2'-dichloro-4’-nitrodiphenyl - ether
melts at 159—161°. - o .

¢) 623 g of 2-methoxy-4,2’-dichloro-4’-nitro-
diphenyl ether in 400 ml of dioxan are cata-
lytically hydrogenated in the presence of 250 g
of Raney -mickel at room. temperature and
normal pressure, After the calculated amount

of hydrogen has been taken up, the Raney

nickel is filtered off and the 2-methoxy-4,2’-
dichloro-4’-aminodiphenyl ether is precipi-
tated with water, filtered off, washed and
dried. M.P. 100—102°. . S

~d) 204 g of well milled 2-methoxy-4,2"-
dichloro-4’-aminodiphenyl. ether are added at
room temperature while stirring well to a mix-
ture of 254 ml of concentrated hydrochloric
acid and 1600 ml of water. The suspension
obtained is cooled to 0—S5° and at this tem-
perature, 225 g of 33%, sodium nitrite solu-
tion are added under the surface of the liquid.
The mixture is stirred for 12 hours at- 0—5°.

A solution of 86 g of sodium sulphite and

60 g of sodium hydroxide in 640 ml of water

are poured at 80° into a solution of 400 g of
crystallised . copper sulphate and 466 g of
sodium chloride in 1280 ml of water. The
cuprous chloride formed -is allowed to settle,
the water on top of it is poured off and the
precipitate is purified by decanting three times
with ‘water. o

The residue is dissolved in 640 ml of con-

centrated hydrochloric acid, heated to 65—70°

and the diazo suspension obtained according to
the first paragraph of c) is added while stirring.
After cooling, the aqueous phase is poured off,
the resinous organmic' phase is taken up in
ether, : the ether solution is extracted with

sodium hydroxide solution, washed neutral,

dried . over sodium sulphate and concentrated.
The residue is distilled under water jet. vacuum.
The 2-methoxy-4,2’,4’-trichlorodiphenyl ether
obtained boils at 210—217° = -~ = =
If, instead of 2-methoxy-4,2’-dichloro-4’-
aminodiphenyl ether, - the
dichloro-2’-aminodiphenyl
according to example 2 steps a) and.b) is
diazotised in the same way and the diazo sus-

obtained.

2-methoxy-4,4"-

ether - produced.
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diazonium salt a compound of the general
formula IV.
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wherein X, Y and Z have the meanings given
in claim 1 and boiling this diazonium salt in
a low alkanol or dilute hypophosphoric acid
until the evolution of nitrogen ceases.

11. Modification of the process acccording to
claifn 8 characterised by converting into 2
diazonium salt a compound of the general
formula V

M-
m .
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f Y o 60
wherein X and Y independently of each other
represent chlorine or bromine, and :
Z represents hydrogen, chlorine or bromine.
2. Compounds of the formula

e
s 7
Z ®O

wherein Y represents chlorine or bromine and
Z’ represents hydrogen or chlorine.
3. 2 - Hydroxy - 4,4’ - dichloro - diphenyl-

ether.
4, 2 - Hydroxy - 4,24’ - trichloro-diphenyl-

20

65

70
ether, '
5. 2 - Hydrogy - 4,4’ - dibromo - diphenyl - -
ether.
6. 2 - Hydroxy - 4,2’,4’ - tribromo - diphenyl

35

ether.

7. Compounds of the formula I defined in

claim 1, substantially as herein described with
reference to and as illustrated in any of the
foregoing examples.

8. A process for the production of a com-

| pound of the general formula I as defined in

claim 1 which comprises converting into 2
diazonium salt, a compound of .the general
formula II

z

NA,
wherein X, Y and Z have the meanings given
above into a diazonium salt and boiling this
diazonium salt in water, an aqueous acid or
50—80°/, sulphuric acid or in a higher boiling

. formula I defined in claim 1,

Y’__.< } O_Qx’ e
: Y, a .

wherein one or two of the symbols X’, Y’ and
Z’ represent the amino group and the remain-
der has/have the meaning(s) given in claim 1
for X, Y or Z, and converting this diazonium
salt in the known way in aqueous medium with
cuprous chloride or cuprous bromide until the
evolution of nitrogen ceases.

12. A process as claimed in any of claims 8
to 11 substantially as herein described with
reference to and as illustrated in any of the
foregoing examples. :

13. A pharmaceutical composition com-
prising as active agent 2 compound of the
together with a
pharmaceutical carrier.
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"Cbrynebacteriunt Page 1, line 60, for "sabounrandi" read "sabourandi"
}, I!ne 71, for "for" read "of" Page 2, line 82, for "guiacol" read

u ! i [ for "fornmul " . raoad "f r " H
for "#&ichl orodi phenyl " read "tri chl or odi " Pag i ’
" b kA ! phenyl " Page 3, line 80, after
rgggrgxy sertx"-4* Page 3, lines 107 and 108, for "dichloro- phenyl"
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. der until no more diazo compound can
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ai acol )" Page 4, line 2,

for "dichl orophenyl” read
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traced (about 10 minutes), then after filtration
and removal of excess alcohol; 2-methoxy-4,4"-
dichlorodiphenyl ether is obtained. B.P...
197—203°.

¢) If, in step b), instead of 4-chloro-2-meth-

" oxyphenol, -4-bromo-2-methoxyphenol is used
and otherwise the

procedure given in steps
a)—d) is followed, then 2-hydroxy-4-bromo-
27,4’ -dichlorodiphenyl ether is obtained as end
produet~it boils at 223—229° under 12 Torr.

WHAT WE CLAIM IS: —
1. Compounds of the formula I

”‘Q ° ——Q—x .
b4 o "
wherein X and Y independently of each other
represent chlorine or bromine, and

Z represents hydrogen, chlorine or bromine.
2. Compounds of the formula
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wherein Y represents chlorine or bromine and
Z’ represents hydrogen or chlorine.
3. 2 - Hydroxy - 4,4’ - dichloro - diphenyl-

ether.
4, 2 - Hydroxy - 4,2’ 4’ - trichloro-diphenyl-
ether.

1:hs. 2 - Hydroxy - 4,4 - dibromo - diphenyl -
ether.
ﬂ?. 2 - Hydroxy - 4,2’,4’ ~ tribromo - diphenyl
ether.

7. Compounds of the formula I defined in
claim 1, substantially as herein described with
reference to and as illustrated in any of the

_- foregoing examples.

8. A process for the production of a com-
pound of the general formula I as defined in
claim 1 which comprises converting into 2
diazonium salt, a compound of the general
formula II -

QD

2 WMy

wherein X, Y and Z have the meanings given
above into a diazonium salt and boiling this
diazonium salt in water, an agqueous acid or
50-—80°/, sulphuric acid or in a higher boiling

ithi‘yodi phenyl * Page 3, line 115, for "(-chloro guiacol)” fead
ofiorY

Page

- Menyl " Page 4, line 68, 10#%185475" read "476" :
"166" TEAg 106 jPagi 6° Page 4._I1 ne 107,
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salt is soluble until the evolution of nitrogen

- ceases. :

9. A process for the production of a com-
pound of the general formula I as defined in
claim 1, which ‘comprises dealkylating by
methods known for the cleavage of aryl-alkyl
ethers an o-alkoxydipheny] ether of the general
formula TII | S

Y‘Q’ °.‘Q‘X .
' Y R

wherein R is low alkyl, and X, Y and Z have
the meanings given in clajm 1.

10. Modifications of the process according
to claim 8 characterised by converting into a
diazonium salt a compound of the general
formula IV .

Yd ° 4@4 "
R oH :

wherein X, Y and Z have the meanings given
in claim 1 and boiling this diazonium salt in
a low alkanol or dilute hypophosphoric acid
until the evolution of nitrogen ceases.

11, Modification of the process acccording to
claim 8 characterised by converting into a
diazonium salt a compound of the gemeral
formula V

4 :H

wherein one or two of the symbols X’, Y’ and
Z’ represent the amino group and the remain-
der has/have the meaning(s) given in claim 1
for X, Y or Z, and converting this diazonium
salt in the known way in aqueous medium with
cuprous chloride or cuprous bromide until the
evolution of nitrogen ceases. :

12. A process as claimed in any of claims 8
to 11 substantially as herein described with
reference to and as illustrated in any of the
foregoing examples.

13. A pharmaceutical composition com-
prising as active agent a compound of the
formula I defined in claim 1, together with a
pharmaceutical carrier.
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