CLAIMS

1. A compound having the formula:

O
K\ N »JKO( R“""

/Q\% 1§ =
[T

wherein Z is phenyl substituted with from 1 to 5 halogens chosen from fluorine and
chlorine;
R*is C,-C, linear alkyl or C;-C, branched alkyl;

or a pharmaceutically acceptable salt thereof.

NG

. The compound according to Claim 1, wherein R* is methyl.

L2

. The compound according to Claim 1, wherein R* is ethyl.

ESN

. The compound according to Claim 1, wherein R” is fert-butyl.

Ln

. The compound according to any one of Claims 1 to 4, wherein Z is 4-chlorophenyl.

6. The compound according to any of Claims 1 to 4, wherein Z is chosen from 2-chlorophenyl, 3-

chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl.

7. The compound according to any one of Claims 1 to 4, wherein Z is chosen from 2,3~
difluorophenyl, 2,4-diflucrophenyl, 2,5-difluorophenyl, 2,6-diflucrophenyl, 2,3-dichlorophenyl, 2,4-
dichlorophenyl, 2,5-dichlorophenyl, and 2,6-dichlorophenyl.

1

8. The compound according to Claim 1 is fert-butyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-

dihydropyridin-4-ylimethyl} piperazine-1-carboxylate.

Methyl 4-{[1-(4-chlorobenzy!)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

113



tert-Butyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethy1}

piperazine-1-carboxylate;

tert-Butyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yl]methyl}

piperazine-1-carboxylate; and

tert-Butyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl}

piperazine-1-carboxylate.

10. A compound according to any one of Claims 1 to 9, wherein the compound is a pharmaceutically
acceptable salt of an anion chosen from chloride, bromide, iodide, sulfate, bisulfate, carbonate,
bicarbonate, phosphate, hydrogensulfonate, p-toluenesulfonate, methanesulfonate, formate, acetate,
propionate, butyrate, pyruvate, lactate, oxalate, malonate, maleate, succinate, tartrate, fumarate,

glycolate, or citrate.
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a) one or more compounds having the formula:

O
/’”‘xJ\o’ i’

P

wherein Z is phenyl substituted with from 1 to 5 halogens chosen from fluorine and chlorine;
wherein R* is C;-C; linear alkyl or C5-C, branched alkyl; or a pharmaceutically acceptable salt

thereof; and




b) one or more pharmaceutically acceptable excipients.

St

323. The composition according to Claim 112}, wherein R* is ethyl.

1424. The composition according to Claim 1124, wherein R* is tert-butyl.

1525, The composition according to any one of Claims 1124 to 1424, wherein Z is 4-chlorophenyl.

chlorophenyl, 3-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl.

1727. The composition according to any one of Claims 1124 to 1424, wherein Z is chosen from 2,3-
difluorophenyl, 2,4-diflucrophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2,3-dichlorophenyl, 2,4-
dichlorophenyl, 2,5-dichlorophenyl, and 2,6-dichlorophenyl.

1828. The composition according to Claim 112+, comprising fert-butyl 4-{[1-(4-chloro-
benzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-carboxylate.

1929, The composition according to Claim 112+, comprising one or more compounds chosen from:
Methyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl}

piperazine-1-carboxylate;

Methyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-
carboxylate;
H811



tert-Butyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

tert-Butyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yl]methyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-ox0-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-carboxylate;

tert-Butyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

tert-Butyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-o0xo0-1,2-dihydropyridin-4-yllmethyl} piperazine-1-

carboxylate; and

tert-Butyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate.

2036. The composition according to any one of Claims 1124 to 1929, wherein the compound is a
pharmaceutically acceptable salt of an anion chosen from chloride, bromide, iodide, sulfate, bisulfate,
carbonate, bicarbonate, phosphate, hydrogensulfonate, p-toluenesulfonate, methanesulfonate, formate,
acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate, maleate, succinate, tartrate, fumarate,

glycolate, or citrate.



further

10n

38, wherein the composit

112+ to 20

l 213+ The composition according to any of Claims

comprises an antimicrobial.
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. The use of a compound for treating a wound, the compound having the formula

-y

wherein Z is phenyl substituted with from 1 to 5 halogens chosen from fluorine

b

R*is C,-C, linear alkyl or C5-C, branched alkyl;
or a pharmaceutically acceptable salt thereof.

and chlorine




O

~ R4

A
\)

N
. OH

ELN/KO
N

whereinZ ienheanul-caboetituted vath feaom-l to-S halocenc.chosen-fe 18
LARELEA IS ST aun ey vE e L 0 T X TEO IO oo T R IO T Oy (484

o g S
g 5 ‘& ;"@/ E rear 3:1”'1 . rr}“g:‘/‘ Fat ’va!{ 3";/&;

2345, The use according to eithero£Claim 2243-e44, wherein R*is methyl.
2446, The use according to-eitherof Claim 2243-e+44, wherein R* is ethyl.

2547. The use according to eitherof-Claim 2243-es44, wherein R*is tert-butyl.

2648. The use according to eitherof-Claim 2243-e+44, wherein Z is 4-chlorophenyl.

chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl.
i 2859. The use according to either-ofClaim 2243-e+44, wherein Z is chosen from 2,3-difluorophenyl,
2,4-difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl,

2,5-dichlorophenyl, and 2,6-dichlorophenyl.

2951, The use according to Claim 2242, wherein the compound is eemerisingfert-butyl 4-{[1-(4-
s L e

chloro-benzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine- 1 -carboxylate.

} 3052, The use according to Claim 2243, wherein the compound is chosen from:
Methyl 4-{[ 1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-

1-carboxylate;




Methyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-o0xo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-carboxylate;

Ethy! 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

tert-Butyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

tert-Butyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yl Jmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-ox0-1,2-dihydropyridin-4-yllmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

Ethyl 4- {[1-(2-fluorobenzyl)-3-hydroxy-2-0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

124122



tert-Butyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

tert-Butyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate; and

tert-Butyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-
carboxylate.

-

3153, The use according to any one of Claims 2243 to 3052, wherein the compound is a
pharmaceutically acceptable salt of an anion chosen from chloride, bromide, iodide,

sulfate, bisulfate, carbonate, bicarbonate, phosphate, hydrogensulfonate, ptoluenesulfonate,
methanesulfonate, formate, acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate, maleate,

succinate, tartrate, fumarate, glycolate, or citrate.

3254. The use of a compound for making a medicament for treating a wound, the compound having

the formula:

wherein Z is phenyl substituted with from 1 to 5 halogens chosen from fluorine and chlorine;
R* is C,-C, linear alkyl or C3-C, branched alkyl;

or a pharmaceutically acceptable salt thereof
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1 3356, The use according to eithere£-Claim 4354-0¢-55, wherein R* is methyl.
] 3457, The use according to eithere£Claim 3254-e+-55, wherein R* is ethyl.

=55, wherein Z is chosen from 2- chlorophenyl, 3-

-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl.

difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, and 2,6-dichlorophenyl.

' 3962, The use according to Claim 3254, wherein the compound is esmprisiasrteri-butyl 4-{[1-(4-

chloro-benzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yiJmethyl}piperazine-1-carboxylate.

Methyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-

1-carboxylate;

Methyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-

1-carboxylate;



Methyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yllmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yl)methyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(2-chlorobenzyl)-3-hydroxy-2-oxo0-1,2-dihydropyridin-4-ylmethyl} piperazine-1-carboxylate;

tert-Butyl 4-{[1-(3-chlorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yl|methyl} piperazine-1-

carboxylate;

tert-Butyl 4- {[1-(2-chlorobenzyl)-3-hydroxy-2-ox0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;

Methyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate;

Ethyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yllmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

Ethyl 4-{[1-(2-fluorobenzyl)-3-hydroxy-2-o0x0-1,2-dihydropyridin-4-yljmethyl} piperazine-1-carboxylate;

tert-Butyl 4-{[1-(4-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-yljmethyl} piperazine-1-

carboxylate;



tert-Butyl 4-{[1-(3-fluorobenzyl)-3-hydroxy-2-ox0-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate; and

tert-Butyl 4- {[1-(2-fluorobenzyl)-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylJmethyl} piperazine-1-

carboxylate.

4164. The use according to any one of Claims 3254- to 4063, wherein the compound is a
pharmaceutically acceptable salt of an anion chosen from chloride, bromide, iodide, sulfate, bisulfate,
carbonate, bicarbonate, phosphate, hydrogensulfonate, p-toluenesulfonate, methanesulfonate, formate,
acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate, maleate, succinate, tartrate,

fumarate, glycolate, or citrate.
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