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XisS:

Y-is-O;

Ri-is-hydrogen;

ring-D-isphenylorpyridinyk;
Ro-is—CHa;—C(ONH—CHO0H—OCH30r—OH;and
ais0-ort
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1. A compound of formula (I):

(Ra)m Rk
(o] R’I 7Z—
B p
e
RN N-gy
0 D,

or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

wherein:
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ring B is pyridinyl, thiophenyl, imidazolyl, pyrazolyl, or oxazolyl, wherein each of

pyridinyl, thiophenyl, imidazolyl, pyrazolyl, and oxazolyl is optionally substituted with -CHs;

ring C is phenyl;

ring D is phenyl or pyridinyl;
XisOQorsS;

each of Y, and Z is independently selected from the group consisting of O, CH>, NRx,

and S(O)q, wherein Ry is hydrogen or alkyl;

R, is hydrogen or alkyl;

each R» is independently selected from the group consisting of hydrogen, alkyl, halo,

hydroxyl, haloalkyl, alkoxy, alkylthio, amino, amide, alkylamine, aminoalkyl, cyano,
hydroxyalkyl, -(CH2),C(O)ORe, and -(CH2),OC(O)Re;

each Rj is independently selected from the group consisting of hydrogen, alkyl and

halo;

R4 is hydrogen or alkyl;

Rs is hydrogen;

each Rg is independently selected from the group consisting of hydrogen and alkyl,

wherein the alkyl is unsubstituted or substituted with one or more groups independently

selected from the group consisting of amino, hydroxyl, halo. and alkoxy;

mis1,2,3,or4;
nis1,2,3,4,0r5;

pis0,1,2,3.4,0or5; and

qis0,1,0r2.

2. The compound of claim 1, wherein ring D is:
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3. The compound of claim 1, wherein the compound is selected from the group

consisting of a compound of formula (II-a), a compound of formula (II-b), a

compound of formula (II-¢), and a compound of formula (II-d):

N
4 (R2)n 7 (Ro)n
o R ) T3 @ o, Ri \\ T3
XAO—Y/_ x—( Y/_
RN__N. \ 7 RN N, \ /
\]f 5 Rs
° (II-a) o (II-
b)
N (R)n \ Ra)n
o R1/_\\ R3 2. ° R1/§ N ( 2)

R3
NI
IR R

o (Il-c) o I-

or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

R, is hydrogen, -CHs, or -CH,CH3;
R4 is hydrogen or -CH3;

Rs is hydrogen or -CH3;

R; is hydrogen, -F, -Cl, or CH3;
X is S, SO, or SO»;

Y is O, NH, CH;,, or NHCH3;

ring D is pyridinyl or phenyl;
Ry is -CH3, -CH,0H, -OH, CH>,OC(O)CH(NH>)CH(CH3),, -COOH, -
C(O)NH,, -C(O)NHCH3, -OCH3, -OCH,CH3, -OCH(CH3)s, or -CH,CH(CH3),; and

nisOorl.
4. The compound of claim 1, wherein the compound is a compound of formula (IV):

STN R3 (R2)n
R
O}&ﬁ o

—N
Ry N-g,
o (Iv),
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or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

wherein:

each of R, R4 and Rs is hydrogen;

XisS;

Yis O;

Rz is hydrogen;
ring D is phenyl or pyridinyl;
Ry is -CH3, -C(O)NH,, -CH,OH, -OCH3, or -OH; and

nisOorl.

5. The compound of claim 1, wherein the compound is selected from the group

consisting of a compound of formula (Va), a compound of formula (Vb) and a

compound of formula (VI):

\NA R (Ra)n N (Ro)n
R NGRS )
R4’N N\R X4Q7Y R4’N N x‘@*Y

e R

0 (Va) o) (Vb)

~yN (Ro)n

o VD

or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

wherein:

each of Rj, R3, R4, and Rs is hydrogen;

Xis S;

YisO;

ring D is phenyl or pyridinyl;

R is -CH3, -C(O)NHo, -CH>OH, -OCH3, or -OH; and

nisOorl.

6. The compound of claim 1, wherein the compound is selected from the group

consisting of a compound of formula (VII-a) and a compound of formula (VII-b):
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04 Rs (Ra)n N Rs (R2)n

N” "o
ow | om . (b
R4’N N X@Y R—N_ N x‘@*Y
R Y Rs
% (VII-a) o
(VI1I-b)

or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

wherein:
each of Ri, R3, R4, and Rs is hydrogen:
Xis S;
Yis O;

ring D is phenyl or pyridinyl;
R» is -CH3, -C(O)NHa, -CH,OH, -OCH3, or -OH; and

nisOorl.

The compound of claim 1 being a compound of formula (I-a):

Q @o
7r Rs
(I-a),

or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof,

wherein:

ring B is pyridinyl;

Qis CH or N;

R, is hydrogen, -CHj3, or -CH,CH3;

R4 is hydrogen or -CHs;

Rs is hydrogen or -CHs;
Ry is selected from the group consisting of -CH3, -C(O)NH,, -CH>OH, -OCH3, or -

OH;
Xis S; and
Yis O.

8. The compound according to any one of claims 1 to 2, being a compound selected

from the group consisting of:
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or a tautomer, stereoisomer, pharmaceutically acceptable salt, or solvate thereof.

9. A pharmaceutical composition comprising the compound of any one of claims 1-8

and at least one pharmaceutically acceptable carrier.
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10. The pharmaceutical composition of claim 9 for use in a method of inhibiting

macrophage elastase (MMP-12) in a subject in need thereof.

11. Use of the pharmaceutical composition of claim 9 in the manufacture of a

medicament for the treatment of a disease mediated by macrophage elastase (MMP-12) in

a subject in need thereof.

12. The use of claim 11, wherein the disease is selected from the group consisting of

asthma, chronic obstructive pulmonary disease (COPD), a emphysema, acute lung injury,

idiopathic pulmonary fibrosis (IPF), sarcoidosis, systemic sclerosis, liver fibrosis

nonalcoholic steatohepatitis (NASH), arthritis, cancer, heart disease, inflammatory bowel
disease (IBD), acute kidney injury (AKI), chronic kidney disease (CKD), Alport

syndrome, and nephritis.
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