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COMMONWEALTH  OY AUSTRALIA
Patents Act 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION UNDER PART XVI.
FOR A PATENT.

In support of the Convention application made under Part XVI.

of the Patents Act 1952 by HOECHST AKTIENGESELLSCHAFT of 45,
Briiningstrasse, D-6230 Frankfurt/Main 80, Federal Republic of

Germany for a patent for an invention entitled: 1-HYDKOXY-2-PYRIDONES,

A PROCESS FOR THEIR PREPARATION, AND MEDICAMENTS WHICH CONTAIN THEM,

AND INTERMEDIATES FORMED. IN THE PREPARATION OF THE 1-HYDROXY-2-PYRIDONES

we’Johann-Heinrich Reuter, 4 Bodenheimer StraBe, D-6500 Mainz,
Adalbert Otto, 26 BienerstraBe, D-6238 Lofheim am Taunus,

Federal Republic of Germany
do solemnly and sincerely declare as follows:

1. We are authorized by HOECHST AXTIENGESELLSCHAFT the applicant
for the patent to make this declaration on its behalf.
s ‘s02. The basic application as defined by Section 141 of the Act was
voo.,Made in the Federal Republic of Germany
°  wander No. P 36 13 061.3 . on April 18, 1986
E"o under No. P 36 26 211.0 on August 2, 1986
°* by HOECHST AKTIENGESELLSCHAFT
00 '3.a) Gerhard Lohaus, 4 Uhlandweg, D-6233 Kelkheim (Taunus)
% “ee: Db) Walter Dittmar, 10 UhlandstraBe, D-6238 Hofheim am Taunus -
c) Heinz Hdnel, 80 Tannenwaldallee, D-6380 3ad Homburg
d) Wolfgang Raether, 6 Falkensteinstrafe, D-6072 Dreieich
. e) Dieter Reuschling, 27 BeethovenstraBe, D-6308 Butzbach
t *«.¢ f) Bengt-Thomas Gr&bel, 10 Im Hainpfad, D-6232 Bad Soden am Taunus
o o a) ~- f) Federal Republic of Germany
°s". ‘¥&/are the actual inventor(s) of the invention and the facts upon
which HOECHST AKTIENGESELLSCHAFT

‘'t 35 entitled to make the application are as follows:
The said HOECHST AKTIENGESELLSCHAFT
¢ ,°*dis the assignvwe of the said

*¢* (3erhard Lohau4, Walter Dittmar, Heinz H&nel, Wolfgang Raether,
ssesr:Dieter Reuschling, Bengt-Thcmas Grobel

4. The tasic application referred to in paragraph 2 of this
Declaration was the first application made in a Convention
country in respect of the invention the subject of the application.

DECLARED at Frankfurt/Main, Federal Republic of Germany
this 12th day of March 1987

To the Commissioner of Patents

Ho2chst

Axtengeselischaft
. \ .
PAT 510 I/W fzw,(d ) \U\ |
v Prokurist Authorized signatory'
ppa. Reuter 1.,V. Otto
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(54) Title
1-HYDROXY-2-PYRIDONE DERIVATIVES

Interriational Patent Classification(s)
(51)* C07D 213/89 AO1N 043/40 CO7D 309/38

(#1) Application No.; 71717/87 (22) Application Date ; 16.04.87
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(30) Priority Data

(31) Number (32) Date (33) Country
3613061 18.04.86 DE FEDERAL REPUBLIC OF GERMANY
3626211 02.08.86 DE FEDERAL REPUBLIC OF GERMANY

(43) Publication Date :22.10.87

(44) Publication Date of Accepted Application : 25.10.90

(71) Applicant(s)
HOECHST AKTIENGESELLSCHAFT

(72) Inventor(s}
GERHARD LOHAUS; WALTER DITTMAR; HEINZ HANEL; WOLFGANG RAETHER;
DIETER REUSCHLING: BENGT-THOMAS GROBEL
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WATERMARK PATENT & TRADEMARK ATTORNEYS, Locked Bag 5§, HAWTHORN VIC
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DE 2234009
- US 4185106 ,
(87) Claim g
i. A l-hydroxy-2-pyridone of the formula I

in which -
R', R’ and R’, which are identical or different,
denote hydrogen or lower alkyl having 1 = 4 carbon atoms,
. X denotes S or O
‘ 'Y denotes hydrogen or up to 2 halogen atoms, namely
hlcrme and/or bromine, ‘
z denotes a single bond or the bivalent radicalsg
-0-, -8-, -CH,~-, =(CH,)m- (m = 2-10), ~C(CH,),-,
~CH,G~, OCH,~, -CH,S-, -SCH,-, -SCH(C,H,)-, ~CH=CH-CH_ O-,
~CH, ~CH=CH~CH, 0-, -OCH, CH,0~, —OCH, CH, CH,0~, ~SCHjCH, CH, 5=,
~SCH, CH, UH, CH, O~, SCH, CH, OCH, CH,0~, SCH, CH,OCH, CH, O~CH, ca 5,
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(11) AU-B-71717/87 -2-
(10) 602684
-S-CH, ~C(CH, ), -CH, -8~,

Ar denotes phenyi, naphthyl, biphenyl and
phenoxyphenyl and can be substituted by up to three radicals
from the group consisting of fluorine, chlorine, bromine,
methoxy, C,~C ~alkyl, trifluoromethyl and trifluoromethoxy.

14, A method of treatment of fungal disezse comprising
administering  to a patient suffering therefrom a
pharmaceutically effective amount of a compcund of the
formula I as claimed in one or more of claims 1 to 8 or as
obtained as claimed in one or more or claims 9 to 13 and/or
at least one physiologically tolerated salt of compound of
this type with an inorganic or organic base.
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Actual Inventor: GERHARD LOHAUS, WALTER DITTMAR, HEINZ HANEL,

I WOLFGANG RAETHER, DIETEXR REUSCHUING and
0vas9 RENGT-THOMAS GROBEL.
evavan EDWD. WATERS & SONS,

® Address for Service: 50 QUEEN STREET, MELBOURNE, AUSTRALIA, 3000.

Complete Specification for the invention entitled:

""1-HYDROXY-2-PYRIDONES, A PROCESS FOR THEIR PREPARATION, AND
MEDICAMENTS WHICH CONTAIN THEM, AND INTERMEDIATES FORMED IN
THE PREPARATION OF THE 1-HYDROXY-2-PYRIDONES"

The following statement Is a full description of this invention, incluc'ing the best method of performing it known to : us
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HOECHST AKTIENGESELLSCHAFT HOE 86/F 081 K Dr. ME/rh
1-Hydroxy-2-pyridones, a process for their preparation,
and medicaments which contain them, and intermediates

formed in the preparation of the 1-hydroxy-2-pyridones

The invention relates to new 1-hydroxy-2-pyridones of
the genercl formula I (see patent claim 1), to their use
in the main, and

for controlling, infections by fungi

yeasts, and to medicaments which contain these compounds;
the invention also retates to specific intermediates
formed in the preparation of the new 1-hydroxy-2-pyri-

dones.

German Patent 2,234,009 discloses compounds of the
formula 11

3
2 R r?

R\/'\/
[

£\
R OH O

B

in which R1 denotes, inter alia, aryloxyalkyl or aryl=-

mercaptoalkyl with alkyl af 1 - 4 carbon atoms. The only

specific illustrations of these rauicals are phenyloxy-
methyl or phenylmercaptomethyl. According to German

Patent 2,234,009, apart from aryloxyalkyl or arylmerczap- !
toalkyl, R1 can also represent various other radicals 4
such as aryl, aralkyl with alkyl of 1 - 4 carbon atomns,

arylalkenyl with alkenyl of 2 - 4 carbon atoms, benz-
hydryl and phenylsulfenylalkyl with alkyl of 1 - 4 carbon
atoms. Where specifications are stated in the said
patent for these radicals, they are always - with the
exception of the aryl radical itself, which is also
stated as naphthyl - only phenyl radicals which are
optionally substituted by alkyl groups having 1 -~ 4
carbon atoms, alkoxy groups having 1 - 4 carbon

c¢yano groups or halogen.

atoms,
nitro groups,
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In contrast to this, the invention relates to those 1-
hydroxy-2-pyridone derivatives in which the substituent

1 in formula I1) contains an

in the 6-position (R
aromatic system which contains at least 2 isolated,
optionally substituted aromatic rings and is bonded via
an oxymethyl group or a thiomethyl group to the pyridone
residue, and which derivatives are descrited by tne

general formula 1I.

Thus the invention relates to 1-hyoroxy-2-pyridones of

the ganeral formula I (see patznt claim 1) in which

R1, Rm and R3, which are identical or different, denote
hydrogen or Lower alkyl having 1 - 4 carbon atoms,
R1 and R3 2

preferably being methyl,

preferably being hydrogen, and R

X denotes S or, preferably, O,
denotes hydrogen or up to 2 halogen atoms, namely
cfilorine and/or bromine,

z denotes a single bond or the bivalent radicals 0, S,
-CR2- (R = H or Cq-C4-alkyl) or other 2-valent
ragicals with 2 = 10 carbon and, optionally, oxygen
and/or sulfur atoms Linked to form a chain, it being
obligatory when the radicals contain 2 or more oxygen
and/or sulfur atoms for the latter to be separated
by at Least 2 carbor atoms, and it being possible for
2 adjacent carbon atoms also to be Linked together
by a double bond, and the free valencies of the
carbon atoms being saturated by H and/or Cq-Cg4=-atkyl
groups,

Ar denotes an aromatic ring system which has up to two
rings and can be substituted by up to three identical
or different radicals from the group comprising
fluorine, chlorine, brominz, methoxy, Cq-Cg4-alkyl,
trifluoromethyl and trifluoromethoxy.

The C chain members in the radicals 2 are preferably CH2
groups. When the CHp groups are substituted by Cq-C4-
alkyl groups, the preferred substituents are CHz and

CoHsg.

SNSS e
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Examples of raticals Z are:

-0-, =-8-, =-CHp-, -(CH2)p- (m = 2-10), ~C(CH3)2~, =~CH20-,

O0CHp~-, =CHpS-, -SCHp-, -SCH(CpHg)=-, -CH=CH-CHp0-,
-CH2-CH=CH-CH20-, -0CH2CH20-, -0CH2CH2CH20-,

-SCHpCHpCHpS~, =SCHCHpCHzCHp0-, -SCHYCHpO0CHCHp 0,

-SCH2CH20CH2 CHp0-CHpCHz5-, -S-CHa-C(CH3)p-CHp-5-, etc.

The term aromatic ring system embraces phenyl and fused
systems such as naphthyl, tetrahydronaphthyl and indenyl,
as well d#s 1isolated systems such as those derived from
bipheny!. .iphenylalkanes, diphenyl ethers and :diphenyl
thioethers.

Examples of important representatijves of the class of
compounds defined by the formula I are =L4-(C4-chloro-
phenoxy)phenoxymethyll-1-hydroxy-4-methyl-2-pyridone,
melting point 167°C (1), 6-[4-(2,4-dichlorophenoxy}~-
phenoxymethyll-1-hydroxy-4-methyl-2-pyridone, melting
point 162°C (2), é6-(bintienylyl-4-oxymethyl)-1-hydroxy-
4-methyl-2-pyridone, melting point 184°C (3), 6-(4.
tenzylphenoxymethyl)-1-hydroxy-4-methyl-2-pyridone,
melting point 149°C (4), 6-C4-(2,4-dichlorobenzyloxy)-
phenoxymethyll-1-hydroxy-4-methyl-2-pyridone, melting
point 172°C (5), é-C4-(4-chlorophenoxy)phenoxymethyll=
1-hydroxy-3,4~-dimethyl-2-pyridone, melting point 155°¢
(6), 6-T4-(2,4~dichlorobenzyl)phenoxymethyll-1-hydroxy-
3,4-dimethyl-2-pyridone, melting point 169°C (7), 6-
C4-Ccinnamyloxy)phencxymethylI=1-hydroxy~4-methyl-2-
pyridone, melting point 179% (8), 1-hydroxy-4-methyl-
6-C4-C4-trifluoromethylphenoxy)phenoxymethyll-&-pyridone,
melting point 149°C (9), 1-hydroxy-4-methyl-6-[4~
(1-naphthylmethoxy)phenoxymethyll-2-pyridone, melting
point 179°c (10), é-C4-C(4-chlorophenoxy)phenoxymethyl]-
1-hydroxy-4,5-dimethyl-2-pyridone (11), 6-L[4~-(4-(4~
chlorophenoxy)phenoxymethyl)phenoxymethylJ-1-hydroxy=-4-
methyl«2-pyridone, melting point 158°C (12), 6-C2,6-
dichloro=-4-(2-naphthylthiomethyt)phenoxymethyll-1-
hydroxy-4-methyl-2-pyridone, melting point 138°C (13). 6~
[2,6-dichloro-4=(4-phenylphenoxymethyl)phenoxymethyll-1-

S K T
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hydroxy-4-methyl-2-pyridone, melting point 190°C (14),
6-L4-(4-chlorobenzyloxy)phenoxymethyll-1-hydroxy-4-methyl-
2-pyridone, melting point 173°C (15), 1-hydroxy=-4-
methyl-6-C4-(4-trifluoromethoxybenzyloxy)phenoxymethyl]-

2-pyridone, melting point 143°C (16), 6-[4-(4-tert.-
butylbenzyloxy)phenoxymethyll=1-hydroxy-4-methyl-2-pyri-

done, melting point 181°¢C (17), 6-L[2-(4~chlorobenzyl-
oxy)phenoxymethyll-1-hydroxy-4-methyl-2-pyridone, melting

point 161°¢C (18), 1-hydroxy-4-methyl-6-[2-(naphth-1-yl-
methoxy)phenoxymethyll-2-pyridone, melting point 150%¢

(19), 1-hydroxy=é4-methyl-6-[3-(1-naphthylmethoxy)-
phenoxymethyll-2-pyridone, melting point 155°C (20), 6-
[3-(4-chlorobenzyloxy)phenoxymethyll-1-hydroxy-4-methyl-

2-pyridone, melting point 149°C (21), 6-L4-C4-chloro-
phenoxy)phenoxymethyll-1-hydroxy-2-pyridone, melting

point 180°C (22), 6-[2,6-dichloro-4-(4-chlorophenoxy)-
phenoxymethyll-1-hydroxy-4-methyl-2-pyridone, melting

point 150°C (23), 6-(4-benzyloxy-2,4-dichlorophenoxy-
methyl)=-1-hydroxy-4-methyl-2-pyridone, melting point

161°¢C (24), 6-(2,6-dichloro-d4-phenylphenoxymethyl)=1-
hydroxy=-4-methyl-2-pyridone, melting point 195% (25),
6-[4=-C4-bromo-2-chlorophenoxy)phenoxymethyll-1-hydroxy-
4-mathyl-2-pyridone, melting point 174°C (26), 1-hydroxy- .
4=-methyl-6-[4-(3,4,5-trimethoxybenzyloxy)phenoxymethyll-
2-pyridone, melting point 154°C (27), 6-[4-(2,4-di-
chlorobenzyl)phenoxymethylJI-1-hydroxy-4-methyl-2-pyridone,
melting point 173°C (28), 6-[2,6-dibromo-4-(4~chloro-
phenoxy)phenoxymethyll-1-hydroxy«4-methyl-2-pyridone (29),
6-(2,6-dibromo-4-phenylphenoxymethyl)=1-hydroxy-4-methyl~
2-pyridone (30), 6-(2-bromo=4-phenylphenoxymethyl)-1=
hydroxy-4-methyl~=2-pyridone, melting point 245% (31),
6-(2-bromo-é-chloro=4~phenylphenoxymethyl)=1-hydroxy-4-
wethyl=2-pyridone (32), 6-~C4-(4-fluorophenoxy)phenoxy=
methyll-1-hydroxy-4-methyl-2~pyridone, melting coint
1519¢ (33), 6-C3~(4-chlorophenylthio)phenoxymethyll-1~
hydroxy—-4-methyl~2~pyridone (34), 1-hydroxy-4-methyl-6-
[3-(1-naphthylmethylthio)phenoxymethylLl-2-pyridone,
melting point 144% (35), 1-hydroxy-4-methyl-6-[3-
(1-naphthyimethoxy)phenylthiomethyll-2-pyridone, melting
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point 163°¢C (26), i1-niydroxy-4-methyl-6-(2-phenylphen-~
oxymethyl)-2~pyridone, meliting point 179°%C (37), 6-(2-
benzylphenoxymethyl)-1-hydroxy-4-methyl-2-pyridone,
melting point 155°C (38), 1-hydroxy-3,4-dimethyl-6-L[3-
(1-naphthylmethylthio)phenoxymethyll-2-pyridone, melting
point 143°C (39), 6-(2,4-dibromo-6-phenylphenoxymethyl)-
1-hydroxy-4-methyl-2-pyridone, melting point 130°c (40),
6-L4-(4-(C4-chlorophenoxy)phenoxy)phenoxymethyll-1-hydroxy-
4-methyl-2-pyridone, melting point 100°C (41), 6-[3-(4-
chlorobenzyloxy)phenylthiomethylI-1-hydroxy-4-methyl-2-
pyridone, melting point 94°¢ (42), 6-L4-(4-chlorophenyl-
thio)phenoxymethyll-1~hydroxy-4-methyl-2-pyridone, melt~-
ing point 158°C (43), 1-hydroxy-6-L[4-(4-methoxyphenyl-
thio)phenoxymethyll-4-methyl-2-pyridone, melting point
162°C (44), 1-hydroxy=-4-methyl-6-[3-(2-phenoxyethoxy)-
phenoxymethyll-2~pyridone, melting point 148°%¢c (45), 6-
C4-C4-chlorophenoxypropoxy)phenoxymethylJ-1-hydroxy=-4-
methyl-2-pyridone, melting point 162°C (46), 6-[3-(4-
chlorophenylthiopropylthio)phenoxymethyll-‘1-hydroxy=-4-
methy(-2-pyridone, melting point 102°C (47), 6-[3-(4-
chlorophenylthiobutoxy)phenoxymethyll-1-hydroxy-4-methyl-
2-pyridone, melting paint 104°¢c (48), 6-=[3-(4-chloro-
phenylthioethoxyethoxy)phenoxymethylJ-1-hydroxy-4-mathyl=-
2-pyridone, melting point 98°C (49), 6-C4-(a,a-dimethyl-
4-methoxybenzyl)phenoxymethyll-1-hydroxy-4-methyl-2-pyri-
done, melting point 156°C (50), 6-<3-[1-(4-chlorophenyl-
thio)=2,2-dimethylprop-3-ylLthiolphenoxymethyl>=1~hydroxy-
4-methyl-2-pyridone, melting point 1234°C (51), 6-<4-[1-
(4~chlorophenytbut-2-en=4-yloxylphenoxymethyl>-1-
hydroxy-4-methyl-2-pyridone, melting point 167°C (52),
4-L3-{4-chiorophenylthioethoxyethoxyethylthio)phenoxy-
methyll-1-hydroxy-4-methyl-2-pyridone, melting point
95°C (53), 6-<4-[1-(4-chlorophenyl)=5-pentylIphenoxy~
methyl>-1-hydroxy-4-methyl-2-pyridone, melting point
159°¢C (54).

The compounds according to the invention can be prepared

by various ways known per se, for example by reaction of
6-halogenomethv! »#=2:2rones of the formula III (see patent

NN
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claim 9) with phenols or thiophenols of the formula IV
(see patent claim 9), which are optionally suitably sub-
stituted, and conversion of the aryloxymethylpyrones or
arylthiomethylpyrones of the formula V (see patent claim
9) which are formed into the hydroxypyridones by the
action of hydroxylamine. The alkylations are expediently
carried out in protic or aprotic solvents such as methanol,
ethanol, isopropanol, acetone, acetonitrile, ethylene
glycol dimethyl ether, diethylene glycol dimethyl ether,
dimethylformamide or dimethyl sulfoxide, preference being
given to the aprotic solvents. To bind the hydrogen
halide which is being lLiberated, inorganic or organic
bases such as sodium or potassium hydroxide, sodium,
potassium or ¢alcium carbonate, triethylamine, tributyl-
amine, pyridine, 4-dimethylaminopyridine, diazabicyclo-
nonane, N-methylpiperidine, inter alia, are used in at
Least equivalent amounts. The reaction temperatures are,
in general, between room temperature and about 80%;
however, in special cases, distinctly higher or Lower

temperatures may be advantageous, such as 110°C or 0°c.

To convert the 2-pyrones intc the 1-hydroxy-2-pyridones,
the hydroxylamine is generally reacted in the form of its
salts with inorganic or organic acids, preferably with
hydrochlaric, sulfuric or acetic acid, in the presence

of at least about one equivalent of a base relative to
the hydroxylammonium salt. The amount of the hydroxyl-
amine salt is at least about 1 mole relative to the
pyrone used; however, it is favorable, to increase the
reaction rate and the yield, to use an excess, say be-
tween 2 and 10 moles relative to one mole, and, moreover,
to add this amount in several portions during the reac-
tion time. Suitable bases for this reaction are both
organic and inorganic bases. Preferred organic bases are
aminopyridine (derivatives) and imidazole (derivatives)
such as 2~aminopyridine, 2-aminopicoline, 2-methylamino-
pyridine, imidazole and 2-methylimidazole; preferred
inorganic bases are the carbonates and/or bicarbonates

of the alkali metals (LipCO03, NapCO3, KpCO3, NaHCO3,
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KHCO03, RbpC03, CsHCO3 etc.). Of the inorganic bases
mentioned, the carbonates and bicarbonates of sodium
and potassium, especially Nap(C03, are especially suit-
able.

The organic bases are generally used in amounts between
about 1 and 20 motes, preferably between about 3 and 10
moles, per mole of the pyrone used, and can simultaneously
act as solvents; this normally also fulfils the condition
that at least about 1 equivalent of base is present with
reference to the hydroxylammonium salt used.

Of course, it is also possible to use mixtures of these
bases, for example to reduce the melting range of the
system if the process is to be carried out at Low tem-
peratures. In general, the reaction temperatures for
this are between about 20°C and 150°C, preferably
between about 50°¢ and 100°c.

In the case where the inorganic bases are used, it is
expedient, as with the organic bases, to add an amount
which is at least approximately equivalent to the amount
of hydroxylammsonium salt used. For example, at least 1/2
mole of NapCO03 or 1 mole of NaHCO3 should be used per
mole of hydroxylammonium chloride. It is also possible
for the inorganic bases to be used both singly and in any
desired mixture.

To carry out the variant with the inorganic bases, it is
advantageous to mix the 2-pyrone with the hydroxylammon=
jum salt, in this case preferably with the hydroxyl-
ammonium sulfate, and with the alkali metal carbonate
and/or bicarbonate and to heat the resulting mass of
crystals until the pyrone has been convérted as far as
possible; after removal of the inorganic salts, the
resulting 2~pyridone can be isolatec directly er, better,
as the salt of an organic base, for example as the
ethanolamine salt.
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The temperature at which this variant is carried out

should on no account exceed about 120°Cc. 1t is expedi-

'ently'above about 50°C and preferably between about 60

and 105°%c.

It is also possible, both in the variaht with organic
bases and that with inorganic bases, to add inert sol-
vents or diluents. Although this is not generally
necessary, it can have advantages in the individual case.

If solvents or diluznts are added, this generally takes

‘place only in small amounts, usually up to about 50% by

ueight_of the total reaction mixture. The preferred
amount is about 3 to 15% by weight.

The solventz or diluents can be polar or non-polar and
miscible or immiscible with Qater.' Examples of sub-
stances which can be u$ed are the following: water, low
molecular-weight alcohols such as methawnsi, ethanol,
isopropanol, ethylene glycol, ethylene glycol anonomethyl
ether and propylene glycol, amides such as dimethylform-
amide and diethylformamide, ethers such as diisopropyl
ether, chlorinated hydrocarbons such as chlorobenzene,
nitriles such a$ acetonitrile, or hydrocarbons which are

aliphatic, cYcloaliphatic or aromatic in natur .

The 6-halogenomethyl-2-pyrones, especialtly the chlorine
compounds, can be prepared, for example, ir thé manner
described in Chemische Berichte 100 (1967), page 658.

Another possibility for synthesizing the hydroxypyridones
comprises side-chain halogenation of 2-halogeno-é-pico-
Lines to give 2=halogeno-6-halogenomethylpyridines of the
formula VI (see patent claim 9), reaction of the halogo-
genomethyl group with phenols which are optionally suit=
ably substituted, oxidation to give the N-oxide and
hydrolysis of the halogen on the nucleus by direct or
indirect means. ‘he reaction of the halogenomethyl group
with the phenols is preferably carried out under condi-
tions such as described above for the reaction of the
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halogenomethylpyrones with phenols. The

used for the conversion of the pyridines

oxidizing agents
into their N-
oxides are inorganic or organic, such as hydrogen per-
oxide, performic acid, peracetic acid, perbenzoiz acid,
3-chloroperbenzoic acid and tert.-butyl hydroperoxide,
and the

with catalysis by a strong acid such as sulfuric acid,

conversion is carried out, where appropriate,
perchloric acid, toluenesulfonic acid, trifluoroacetic
acid and trif(uoromethanesulfonic acid, preferably be-

tween room temperature and about 100°c. The hydrolysis

of the halogen on the nucleus can be carried out directly,

for example by reaction with bases such as sodium
hydroxide, potassium hydroxide or barium hydroxide, or
indirectly via etherification with an alcohol which can
in turn be easily eliminated again, such as tert.-butanol
or 2-methoxyethanol.

Typical procedures for the preparation of the compounds
of the general formula I, according to the invention, are
itlustrated by the examples which follow.

Where one of the abovementioned processes results in
intermediates which still contain reactive substituents
in Ar or the pyrone ring, it is possible via these sub-
stituents to introduce further groups where they corres-
pond to the definitions R1 to R3 and the substituents
indicated for Ar. For example, it
quently to etherify a free hydroxyl or mercapte aroup,
or it is possible to convert a hydroxymethyl oroun, for
example formed by reduction of an aldehyde group, into 2
halogenomethyl group, and then to exchange the halogen
again nucleophilically with a phenol or thiophenol. It
is also possible analogously to cenvert pyridine deriva-

is possible subse-

vives resulting from reaction of the dihalogenopicolines
V %ith the phenols, or the N-oxides obtained therefrom
by oxidatién, which still contain reactive substituents,
into substitution products of other types.

The invention also relntes to the compounds of the formula
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V which are specified in claim 17 and are suitable as

intermediates.

The compounds of the formula I, according to the inven-
tion, have excellent topical antimycotic croperties with
a broad spectrum of actions against pathogenic fungi such
as dermatophytes (filamentous fungi) and those fungi
which affect both the skin and the mucous membrane, such
as yeasts (for example Candida spp.), as well as molds
(for example Aspergillus niger). Hence they can be used
for controllitig infections caused by these pathogens in
human and veterinary medicine, for example in domestic
livestock such as dogs, cats and birds, and commercial
livestock such as ruminants, horses and hogs. The hy=-
droxypyridones. ¢an be used in the free form or as their
physiologically tolerated salt. with inorganic or organic
bases (for example with NaOH, KOH, Ca(OH)p, NH3,
HaNCH2CH20H etc.) in the presentations customary for
controlling fungi, such as solutions, suspensions,
creams, ointments, powders or suppositories (vaginal
tablets). The new products are distinguished, in parti-
cular, by their high fungicidal activity and a Long
retention time at the site of infection and, in this )
respect, are superior to standard commercial products,

as will be shown in the comparison tests described here-

inafter. 1n addition, these compounds have antibacterial

and antiviral actions, for example against herpes viruses.

Examples

K 6-L4~-(2,4=Dichlorobenzyl)phenoxymethytJ=1-hydroxy~-3,4~
dimethyl-2-pyridone (compound 7)

19.85 g of b6-clitoromethyl=3,4-dimethyl-2~pyrone (compound
A) and 25.3 g of 4=(2,4~dichlorobenzyl)phenol were dis=
solved in 70 ml of dimethylformamide, 20 g of finely
ground potassium carhorate were added, and the mixture
was stirred at room temperature for 48 hours. Then 200
ml of methylene ch!~ride and 500 mlL of water were added,



10

15

20

35

..11..
the Layers were separated, and the organic phase was
washed twice with 100 ml of water each time, dried and
evaporated under waterpump vacuum. The residue of 42.7 g
was almoast pure by thin-layer chromatography and was
heated with 200 g of 2-aminopyridine at 75°C for 56
hours and, during the first 41 hours, a total of 41.7 g
of hydroxylamine hydrochleride was added in 5 portions.
Then 250 ml of methylene chloride were added, and the
organic phase was washed once with dilute hydrochloric
acid and twice with water, and the solvent was removed by
distillation under reduced pressure. The residue of
39.7 g was recrystallized fiom ethylene glycol monomathyl
ether, and 32.5 g of pure hydroxypyridone of melting
point 169°C were obtained.

2 to 19: In the same manner as in Example 1, the com-

pound 6 was obtained starting from 4-(4-chlorophenoxy)-
phenol and A, the compound 39 was obtaijned from 3-(1-
naphthylmethylthio)phenol and A, the compound 1 was
obtained from 4-(4-chlorophenoxy)phenol and é~chloro-
methyl-4-methyl-2-pyrone (compound B), the compound 2 was
obtained from 4-¢(2,4-dichlorophenoxy)phenol and B, the
compound 9 was obtained from 4~(4-trifluoromethylphenoxy)-
phenol and B, the compound 23 was obtained from 2,6-di-
chloro=4=(4-chloroohenoxy)phenol and B, the compound 25
was obtained from 2,6-dichloro-4-phenylphenol and B, the
compound 33 was obtained from 4-(4-fluorophenoxy)phenol
and B, the compound 34 was obtained from 3-(4-chloro-
phenylthio)phenol and B, the compound 35 was obtained
from 3=-(1-naphthylmethylthio)phenol and B, the compound
40 was obtained from 2,4-dibromo-6-phenylphenol and B,
the compound 41 was obtzined from 4-L4-(4-chlorophenoxy)-
phenoxylphenol and &, the comnpound 43 was rbi3ined from

4=(4-¢chlorophenylthin)phensl and B, %tha rsn.... < & was
obtained from 4-henzylphenol and B, the compounc 38 was
obtained from 2-beyr ¢ 'nd B, the compourd 3 was
obtained from / : i 8, the compound 26 was
obtained from : srophenoxy)phenol and B,
and the compou : -ined from 4=CL1-(4-=chlora-
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pheny()-s-pentyl]phenol and B.

20: 1-Hydroxy-4-methyl-6<~[4-(1-naphthylmethoxy)phenoxy-
methylJ-2-pyridone (compound 10)

A mixture of 100 g of 6-chloromethyl-4-methyl-2-pyrone,

210 g of hydroquinone, 132 g of potassium carbonate and

400 mlL of dimethylformamide was stirred at room tempera-
ture for 72 hours, water was added, the mixture was
neutralized with hydrocnlori¢ acid, and the precipitate
was fi(tered off with suction, washed with water and
dried. By treatment with methylene chloride followed by
recrystallization from acetonitrile, 68 g of virtually
pure 6-(4-hydroxyphenoxymethYl)?4-methyl-2—pyrone of
melting point 179°C were obtained. 4.8 g of this com-

‘pound were stirred with 4 g of 1-dhLoromethyLnaphthalene,

20 mL of dimethylformamide and 8 g of potassium carbonate
at room temperature for 72 hours, then dilute sodijum
hydroxide solution was added, the mixture was shaken with
methylene chloride, the organic phase was washed with
water and dried, and the solvent was removed by distilla-
tion. The residue of 7.0 g was chromatographed in
methylene chloride on a column containing silica gel, and
4.6 g of pure 4-methyl-6-C[4-‘1-naphthylmethoxy)phenoxy-
methyl1-2-pyrone of melting point 132°C were obtained.
This product was heated with 15 g of 2-aminopyridine at
75°C and, during stirring for 32 hours, 7 g of hydroxyl-
amine hydrochloride were added in 4 portions. After the
reaction had Lasted a total of 42 hours, the residue was
taken up in methylene chloride, and the solution was
washed with dilute hydrochloric acid and water and dried,
the solvent was removed by distillation, and the residue
was recrystallized from acetonitrile. 1.9 g of the pure
compound 10, of melting point 179°C, were isolated.

21-30: In the same manner as in Exanmple 20, the compounds
5, 8,'15, 16, 17, 27. 46 and 52 were obtained by alkyla-
tion of the intermediate 6-(4-hydroxyphenoxymethyl)-4~
methyl-2-pyrone with ths chlorides 2,4-dichlorobenzyl

7
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chloride, cinnamyl chloride, 4-chlorobenzyl chloride, 4-
trifluoromethoxybenzyl chloride, 4-tert.-butylbenzyl
chloride, 3,4,5-trimethoxybenzyl chloride, 1-chloro-3-(4-
chlorophenoxy)propane and 1-chloro-4-~(4-chlorophenoxy)-
2-butene and conversion of the resulting pyrones into the
hydroxypyridones. Use of catechol in place of hydroquin-~
one and alkylation with 1-naphthylmethyl chloride
resulted in compound 19, and resorcinol and 4-chloro-
benzyl chloride resulted in compound 21.

31: 6-[2.6-Dichloro-4-(2-naphthylthiomethyl)phenoxy=-

methyll-1-hydroxy-4-methyl-2-pyridone (compound 13)

4.8 g of sodium and 42 g of 3,5~dichloro-4~hydro. .benz-~
aldehyde were dissolved in 250 mlL of methanol, the sol-
vent was removed by distillation under reduced pressure,
the residue was taken up in 200 ml of dimethylformamide,
32 g of 6=chloromethyl-4-methyl-2-pyrone were added, and
the mixture was lLeft to react at room temperature for 3
days. The dimethylformamide was then substantially
removed by distillation under reduced pressure, methanol
was added, and a total of 44 g of 6-(2,6~dichloro-4-
formylphenoxymethyl)-4-methyl-2-pyrone of melting point
180°C was isolated in several fractions by cooling and
concentration of the mother Liquor. 34.5 g of this com-
pound were reduced in a mixture of 250 mlL of tetrahydro-
furan and 100 ml of methanol using 1.5 g of sodijum boro-
hydride at room temperature, the mixture was subsequently
heated to 50°C, then 10 ml of concentrated sulfuric acid
were added, most of the solvent was removed by distilla-
tion, the residue was shaken with water, and the solid’
was filtered off with suction, washed with water and
dried. This product (33.1 g, melting point 154°C) was.
suspended in 200 mlL of methylene chloride, and 0.1 mL of
dimethylformamide and then, at room temperature, 11 ml,
in portions, of thionyl chloride were added. After 24
hours, the solvent was removed by distillation, the
residue was boiled with 200 mlL of methanol, the mixture
was cooled to 0°C, and the product was filtered off

=
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with suction, washed and dried. 30.1 g of pure 6-(2,6-

dichloro-4-chloromethylphenoxymethyl)-4-methyl-2-pyrone
of melting point 136°C were obtained.

7.5 g of the resulting compound were stirred with 4 g of
2-thionaphthol, 30 mlL of dimethylformanide and 7 g of
potassium carbonate at room temperature for 24 hours,
then water was added, and the mixture was shaken with
methylene chloride, and the solution was washed with
water, dried and chromatographed on a column containing
silica cal. 8:5 g of 6-{2,6-dichloro-4-(2-naphthylthio-
methyl)phenoxymethyll-4-methyl-2-pyrone of melting point
125°C were obtained. This product was heated with 25 g
of 2-aminopyridine at 75% and, withir 37 hours, a

total of 8 g of hydroxylamine hydroch!oride was added in
4 portions. After the reaction had lasted 48 hours, the
residue was taken up in methylene chloride, the organic
phase was washed with dilute hydrochloric acid and wster
and was rdried, and the solvent was removed by distilla-
tion. 7The residue was recrystaltlized once from aceto~
nitrile and once from ethyl acetate, and in this way

2.1 g of the pure compound 13 of melting point 138°¢
were obtained.

32 and 33: 1In analogy to the procedure of Exampies 31,
the compound 14 was obtained by reaction of the inter-
mediate &- (2.6~dichloro~4-chloromethylphengiymethyl)~4~
methyl=2-pyrone with 4-phenylphenol and conversion of

the resulting pyrone into the hydroxypyridone. Use of
4-hydroxyberizatdehyde in place of 3,5-dichlero-4-hydroxy~
benzaldehyde, and analogous reduction, reaction with
thionyl chloride, coridensation with 4=(4-chlorophenoxy)=-
phenol and reaction with hydroxylamine provided compound
12.

34: 6-CL4-(4~Chlorophenoxy)phenoxymethyl]-1-hydroxy=-2-
pyridone (¢ompound 22)

30 g of 2-bromo~é-picoline were heated to reflux with

©ezyr D
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31.6 9 of N-bromosuccinimide, 0.015 g of dibenzoyl pzi-

oxide and 150 mL of carbon tetrachloride under:UV irradia-

tion for 30 hours, the mixture was filtered, the fil{trate

was washed once with aqueaus sodium carbonate solution

and three timsz with water, and was dried, and the solvent

was ramoved by distillatiqﬁ under reduced prossure. The
residue (40.1 g) was shaken with 150 ml c¢f hexane, and
filtration with suctye., .. ~duced 27.3 g a9f a mixture
which was composed mainly of the desired monobromomethyl
compound in addition t6 a little dibromomethyl compound.
This mixture was stirred together with 21.4 g of 4-(4-
chlorophenoxy)phenol,'20.7 g of potassium carbonate and
50 mlL of dimethylformamide at room temperature for 48
hours, then 200 mL of methylene chloride were added, and
the organic sotutipn was washed three times with water
and concentrated, and 16.3 g of 2-bromo-6-C4~-(4-chloro-

phenoxy)phenoxymethyLprridine were jsolated by chromato- f

graphy on silica gel and recrystallization from diis§—
propyl ether. -

15.8 g of the resulting compound were heated with a solu-
tion of 8.5 g of peracetic acid in 50 mL of glacial
acetic acid at 509C for 30 hours, then the solvent was

paftiatly removed by distitlation under reduced pressure'

at 40°C, the residue was shaken three times with 200 mt

of water each time, and once with aqueous sodium bi-
‘carhonate solution, decanting off each time, and wa2a

finally treated w=ith 100 mlL of diisopropylfethen, and the
praduct was filtered off with suction and dried. 10.2 g

of almost pure N-oxide of melting point 100°C were

obtained in this way. 5 g of this N-oxide were heated
with a solution of 1.2 g of sodium nydroxide in a mixture
of 9 mlL of water and 20 mL of ethylene glycol monomethyl
ether at 70°C. During thic, reaction with the alcohol
resulted in rapid formation of the methoxyethyl ether of
the N-oxide, which melted at 125%°C, and the ether was
then slowly hydrolyzed. After 60 hours, the soivent was

removed by distillation under reduced pressure, the resi-

due was shaken with 200 ml of methylene cilloride and

wrezmm T
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50 ml of dilute sulfuric acid,'and the organic phase was

separated off, dried and evaporated. Tne residue was
recrystallized from acetonitrile, and 2.5 g of the pure
compound 22 of melting point 180°C were obtained.

35: 1-Hydroxy-4-mathyl-6-[3-(1-naphthylmethoxy)phenyl~-
thiomethle-pryridone

26 g of monothforésorcinol and 31.8 g4 of 6-chloromethyl-
4b-methyl-2-pyrone were dissolved in 100 mL of dimethyl=-
formamide and, uhite=stirring and cooling in ice, 38 g of
powdered potassium carbonate were added within 30
minutes,'thén the mixture was stirred at 0°C for 4 hours
and at room temperature for 16 hours, then 300 mlL of
methylene chLoride were added, and the organic phase was
extracted by shaking three times with uatef, separated
off and dried, and the solvent was removed by distilla-
tion. The residue was recrystallized from'méthanot, and
44 g of 6-(3-hydroxyphenylthiomethyl)-4-methyl-2~pyrone,
compound (C) of melting point 129°¢, were obtained.

8.9 g of 1-chloromethylnaphthalene were added to a solu-

tion of 8 g of sodium indide in 200 ml of acetone, the ¢
mixture was stirred at roon temperature for 16 hours, and i
then 12.4 g of cwmpound C wére dissolved in the mixture,

which was cooled to 0°C and 6.9 g of powdere( potassium

carbonate were added in-portidns'within S hours. After

a total reaction time of 79 hours at 0°C, the solvent

was removed by distillation under waterpump vacuum, the ]
residue was taken up in methylene chloride, and the solu- i
tion was washed uith'uater; separated off, dried and _

concentrated, and the product was chromatographed on a - ¢

column containing silica gel and using methylene chloride
as mobily phase, and thb main frac%ions were recrystal+
9 g of pure 4-methyl-6-[3-(1-
naphthylmethoxy)phenylthiomethyl]-2-pyrone of melting
point 139°C were obtained.

Lized from methanol.

8.5 g of this compound were heated with 50 g of 2-amino-
pyridine at 75°C and, within 40 hours, 8.9 g of
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hydroxylamine hydrochloride were added in portions.
After & reaction time of 6C hours, the mixture was
cooled to rooin temperature, methylene chloride was added,
and the organic phase was washed once with dilute hydro-
chloric acid and three times with water and was dried,
and the solvent was removed by distillation. The residue
was recrystaltlized from ethyl acetate, and 4 g of
hydroxypyridone of melting point 163°C were obtained.

36: When the pyrone C (cf. Example 35) was reacted with
4-chlorobenzyl chloride and the remainder of the process

was carried out as in Example 35, compound 42 was obtained.

37: 1-Hydroxy-4-methyl-6-L4-(4-chlorophenoxylphenoxy-
methyll-2-pyridone

171.4 g (0.5 mole) of 4-methyl-6-[4-(4-chlorophenoxy)-
phenoxymethyll-2-pyrorne in 50 mlL of toluene were heated
to 80°C. Then 59.9 g (0.36 mole) of hydroxylammonium
sulfate and 38.3 g (0.36 mole) of sodium carbonate were
added. 10 minutes later a further 59.9 g (0.36 mole) of
hydraoxylammonium sulfate and 38.3 g (0.36 mole) of sodium
carbenate were added. After about 4 hours the heating
was removed and, at about 40°C, S00 ml of methylene
chloride were added. The dissolved reaction product was
then filtered off fer the insolubie salts. The filtrate
was then dried over sodium sulfate, and the methyléne
chloride was evaporated off. When the residue was stirred
with 500 mL of ethyl acetate, the reaction product crys-
tallized out. For final purification, the 1-hydroxy-4-
methyl—é-[4—(4-chLorophenoxy)phemoiymethyt3-2~pyridonc
was recrystaltized from dimethylformamide.

Yield 80.5 g (45%); melting point 168 - 170°C.

38: 1-Hydroxy-4-methyl-6-L[3-(2-phenoxyethoxy)phenoxy=

methyll-2-pyridone (compound 45)

A mixture of 80 g of 6-chloromethyl=4-methyl-2-pyrone,
220 g of resorcinol, 400 mL of dimethylformamide and
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105 g of finely ground potassium carbonate was stirred
at room temperature for 72 hours, then methylene chloride
was added, and the organic phase was extracted by shaking
several times with water and dried, and the solvent was
removed by distillation under reduced pressure. The
viscous residué (223 g) was triturated with water and
then recrystallized from methanol, and 53 g of 6-(3-
hydroxyphenoxymethyl)—4—methyl—2—pyrone (compound D) of
melting point 145%C were isolated. '
10 g of compound D were stirred with 11.2 g of 1-iodo-2-
phenoxyethane (prepared by reaction of 2—phenoxyethandl

‘with SoClp followed by replacement of chlorine by

jodine with sodium iodide in acetone), 6.9 g of potassium
carbonate and 50 mlL of dimethylformamide at 50°C for 35
hours, methylene chloride was added, and the solution was
washed several times with water, dried and chromato-
graphed on silica gel. The main product isolated was
10.4 g of 4-methyL-6~[3—(2-phénoxyethoxy)bhenoxymethylJ-
2-pyrone of melting point 95%C. 10 g of this pyrore

were heated with 50 g of 2-aminopyridine at 75°C for 63
hours while adding 8.5 g of hydroxylaminé hydrochloride
in portijons, the residde was then taken up in methylene
chlLoride, and the solution was éxtracted by shaking with
dilute hydrochloric acid (pH of the aqueous phase 3 to 4)
and dried, and the solvent was removed by distillation,

<vzws

and the resijdue was crystallized from acetonitrile.
4.3 g of the pure hydroxypyridone of melting point
148°C were obtained.

39 and 40: In the same manner as in Example 38, the compound
48 was obtained starting from the intermediate D and 1-
(4-0htor0bheny[thio)—4-ioddbutane, ana the compound 49

was obtained from D and 2-(4-chlorophenylthioldethyl 2'~-
iodoethyl ether.

41: 6-[3-(4-Chlorophenylthiopropylthio)phenoxymethyll-1~
hydroxy-4-methyl-2-pyridone (compound 47)

A mixture of 12.6 g of monothioreSorcindl, 31.3 g of 1=
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(4-chlorophenylthio)-3-iodopropane (prepared from 4-
chlorothiophenol and 1-bromo-3-chloropropane followed by
replacement of chlorine by iodine with sodium iodide in
acetone), 16.6 g of potassium carbonate and 60 mlL of
acetone was stirred at room temperature for 24 hours,
then the solvent was removed by distillation under
reduced pressure, methylene chloride was added, the solu-
tion was washed several times with water and dried, and
then 14.5 g of 3-(4-chlorophenylthiopropylthio)phenol
were isolated by chromatography on silica gel using
This product was
stirred together with 9.5 g of 6-chloromethyl-4-methyl-~
2-pyrone, 10.4 g of potassium carbonate and 60 mlL of
acetone at 50°¢ far 31 hours, then the solvent was
removed by distillation under reduced pressure, the
residue was taken up in methylene chloride, antd the
solution was washed several times with water, dried and
chromatographed ¢n silica gel. 11.2 g of the main frac-
tion were heated with 50 g of 2~aminopyridine at 75°c
for 65 hours, and a total of 12 g of hydroxylamine hydro-
chloride was added in several portions. The residue was
then taken up in methylene chloride, and the organic
phase was extracted by shaking with dilute hydrochloric
acid and several times w#ith water and was dried, and the
solvent was removed by distilla‘: ion. The residue
amounted to 9.9 g. Treatment with methanol resultted in
2.7 g #f pure hydroxypyridone of melting point 102°c.

42 and 43: With the same reaction sequence and under the

same conditions, the compound 51 was obtained starting
from monothioresorcinol and 1T-(4-chlorophenylthio)-2,2-
dimethyl-3-iodopropane, and the compound 53 was obtained
from monothioresorcinol and (4-chlorophenylthio)ethaxy-
ethoxyethyl iodide.

Investigation of the activity

In the in vitro investigation of antimycotic substances,
it s necessary to distinguish between an effect on

77
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proliferating microorganisms (fungistasis) and resting

microorganisms (fungicidal activity).

The fungicidal activity, tested on the non-growing fungus,
is categorized as the more stringent model. This entails
2 dilution series of the products which are to be tested
“eing made up in microtiter plates (31.25 to 0.25 pg/mi;
8 steps). Each U-shaped well on the plate is inoculated
with 104 colony-forming units (CFU) of the skin fungus
Trichophyton mentagrophytes (medium: physiol. NaCl solu-
tion). After incubation at 30°C for 18 h, the micro-
organisms are washed with 50% polyethylene glycol 400 and
NaCl solution (two centrifugations) and, to determine the
microorganism count, streaked on malt-agar plates using
an automatic device. After incubation at 30°C for 3
days, the colonies are counted, and the CFU/ml is cal-
culated. By comparison with the untreated control, the
per cent reduction in the microorganism count is deter-
mined (control = 0%). The strength of action is measured
by standard products, for example clotrimazole; clotrim-
azole is the generic name of the compound of the formula

[
ot

As is evident from Table 1, the comphunds according fo
the invention showed an extremely Low number of CFU in
reLation to the standard product clotrimazole, i.e. the
fungicidal or Lethal effect of the compounds according
to the invention is distinctly more pronounced than that
of the standard agent.
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Table 1
Product No. Number of CrU/ml Reduztion inm CFU
X (n=4) comparwed with control,
. in %
1 0 100

9 0 100

15 1 99.32

17 1.5 98.98
clotrimazole 63.6 57

N ——

untreated
control 147 .9 0
n = number of measurements

X = mean

As an example of the high topical in vivo activity of the
compounds according to the invention, results of treat-
ment of laboratory animals experimentally infected with
Trichophyton mentagrophytes are detailgdi This entailed
two or four guineapigs (Pirbright white strain) weighing
450 - 500 g each being infected with 1.5 «x 104 conidia/
animal in the epidermis, distributed over 6 infection
points in each case. The animals were treated 4 and 3
days before the infection by application of a 0.3%
strength solution of the product on 3 infection sites on
the right side of the back on each occasijon. The left
side of the back, with 3 infection sites in each case,
was treated in the same way with vehicle containing no
product (vehicle control).

In addition to the animals treated with the substances
according to the invention, two animals were treated with
the reference substance clotrimazole, and two infected
animals remained untre¢ated (infec¢tiori cantrol).

As is evident from Table 2, the compounds according to
the invention showed a distinctly greater difference in
the diameter of the niycoses (mm) than did the standard
product clotrimazole, i.e. the antimycotic effect of the
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compourds according to the invention was unambiguously

superior to that of clotrimazole.
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Table 2

Mycoses (diameter in mm)

Concentration Product No. Number Vehicle control Product + vehicle Difference

- 52 =

of - s = - _ = o
animals n X4 £35 n 25 (s) X4 X5 %)
Dermal
2 x 0.3% 1 4 12 14.8 (2.7 12 9.2 (3.4) 5.6 (160.0)
4 12 13.7  (2.2) 12 k.3 (1.2) 5.4 (154.2)
2 6 14.0 (3.4) 6 9.1 (1.8) 4.9 (140.0)
26 2 6 15.0 (1.5) 6 7.8 (0.4) 7.2 (205.7)
clotrimazole 4 12 13.9 2.0) 12 10.4 (1.8) 3.5 (100.0)
Infection
control - 2 12 13.7  (1.1)
n. = number of measurements
X = mean
(s) = standard deviation
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A l-hydroxy-2-pyridone of the'formula_l
2
y R
B | 3

DN

e I
/ .
Y B
XCH_; éB §\\*o

’ in which 7 |
R', R?® and R', which are identical or different,

denote hydrogen or lower alkyl having 1 - 4 carbon atoms,

X denotes S o¢ O

Y denotes hydrogen or up to 2 halogen atoms, namely
chlorine and/or bromine,

Zz denotes a single bond or the bivalent radicals;

-0-, -8-, =CH,~-, =(CH,)m~ (m = 2-10), ~C(CH,),-
~CH,0-, OCH,-~, —CH,S-, -SCH,-, =SCH(C,H; )=, =CH=CH-CH,O-,
-CHz—CH=CHéCH20-, —OCH'CHVO-, -OCH-CH CH,O0-, =SCH,CH, CH Sw;
-SCH, CH, CH'CH 0= SCH CH OCH CH 0=, SCH CH OCH, CH O-CH CR S-
t . '-s-cu C(CH )Z—CH —se, |
' a Ar denotes phenyl, naphthyl, biphenyl ~ and
phenoxyphenyl and can be substituted by up to three radicals

s from the group consisting of fluorine, chlorine,., bromine,
s methoxy, C, -C,~alkyl, trifluoromethyl and triflﬁotomethoxy.
! eree 2. A lrhydroxy-2-pyridone of the formula I as claimed
}’ v in claim 1 wherein R' and R’ are hydrogen, R?® is methyl and
) x %X is oxygen. - .
¥ o
B - O A compound as claimed in claim 1, wherein Ar

represents the phenyl ring, which s optionally substituted.

4. A compound as «¢laimed {n one or more of claims 1 to
3 wherein 2 is a single bond.
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5. A compound as claimed in one or more of claims 1 to

3 wherein 2 represents or contains oxygen.

6. 6-[4-(4-Chlorophenoxy)phenoxymethyl ]-1l~hydroxy-4-

methyl-2-pyridone (= compound of the formula I as defined in
"~ claim 2 with R* = R® = ¥ = H, R® +~ CH3, X = O, Z = O in the

4-position to the XCH, group, and Ar = Cl?<:::>»).

7. 6-(4—Biphenylyloxymethyl)—l—hydroxy—4’methyl~2-

pyridone (= compound of the formula I as defined in claim 2

. with R® = R' = Y = H, R® = CH;, X = 0, 2 = single bond, and
T . .

Ar = C,H4. in the 4-position ;o the XCH, group),

8.

P [y A

i T R T S

1-Hydcoxy—4~methyl—6¥[4-(4-t:ifluoromethylphenoXy)-
phenoxymethyl]-2-pyridone (= compound of the formula I as
' ~ defined in claim 2 with R* = R® = v = H, R?

B

o

Z = 0 in the 4-position to the XCH2 group, and

Ar = F,C<Z_>-).

Q. A process for the preparation of a compound of the

formula I as claimed in one or more of claims 1 to 8, which
comprises, in each case

a)
formula

B\

o ik e SRRSO
- ) .
-

-

reaction of a 6-halogenomethyl-2-pyrone of the

III
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1V
Ar-2

NXH
Y

and conversion of the aryloxymethylpyrone or arylt
methylpyrone of the formula V which nas been formed

2
R, R g3
Ar-z-ﬁ l - v
Y xcaz: :%

by the action of hydroxylamine intqe the hydroxypyridone
of the formula I, or, in each case

b) reaction of a dihalogenopicotine of the formulz VI

o |
\r/]i : vI
a

HalHZC

with @ phenol &f the formula IV, oxidation of the result-

ing compound to give the N-oxide, and conversion of the

compound into a compound of the formula I by hydrolysis

of the halogen on the nucleus, the radicals R1, RZ,

RB, X, Y, 2 and Ar in the formulae I and III to VI

each having the meaning 1ndicated in %Lawms to 8 anﬂ

sel ec'rc\_ oM fhclﬁ:&a <ons:s(m

Hal representing a halogen atom, -tmIpartiv chlorwne
or bromine, or comprises introduction of other substitu=

ents, which comply with the definitions of the radicals
1 2 3

R', R®, R

which have been obtained by procedure a) or b), or into

and the suybstituents of Ar, into compounds

those intermediates which still contain reactive groups
in Ar or the pyridone ring, by reptacement thereof.

10. The process s claimed in claim 9, wherein, in
alternative a, the conversion of the aryloxymethylpyrone

or arylthiomethylpyrone of the formula V into the hydroxy=-
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pyridone of the formula I is carried out by reaction with at
least 1 mole of a hydroxylammonium salt per mole of compound
of the formula V, in the presence of at least one equivalent
of at least one organic or inorganic base, relative to the
hydroxylammonium salt.

11. The process as cleaimed in claim 10, wherein the
bases used are the carbonates and/or bicarbonates of the
alkali metals.

12, The process as claimed in claim 11 wherein the
bases used are sodium and-/or potassium carbonates and/or
bicarbonates of the alkuti metals, in particular N&,CO,.

13. The process &s claimed in claim 11, wherein the
hydroxylammonium salt used is hydroxylammonium sulfate.

14, A method of treatment of fungal disease comprising
administering to a patient suffering therefrom a
pharmaceutically effective amount of a compound of the
formula I as claimed in one or more of claims 1 .0 8 or as
obtained as claimed in one or more of claims 9 to 13 and/or
at least one physiologically tolerated salt of compound of

this type with an inorganig¢ or organic base.

15. A medicament containing an effective amount of at
least one compound of the formula I as claimed in one or
more of claims 1 to 8 or as obtained as claimed in onée or
more of claims 9 to 13 and/or at least one physiologically
tolerated salt of a compound of this type with an inorganic
or organic base, in addition to a physiologically acceptable
vehicle and, where appropriate, further additives and/or
auxiliaries.
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16, A method an antimycotic treutment against
pathogenic skin funy. and mucous membrane fungi comprising
administering to a patient suffering - therefrom a
pharmaceutically effective amount of a medicament as claimed
in claim 17.

17, A process for the preparation of a medicament as
claimed in claim 18, which comprises ¢onversion into a
suitable presentation of at least one compound of the
formula I as claimed in one or more of claims 1 to 8 or as
obtained as claimed in one or more of claims 9 to 13, and/or
at least one phvsiologically tolerated salt of a compound of
this type with an' inorganic or organic base, with a
physiologically acceptable vehicle and, where appropriate,
further additives and/or auxiliaries.

DATED this 27th day of June, 1990.
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