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Claims

1. A compound of the formula (I) or a salt thereof:
[Chem. 15]

wherein in the formula,

R' is lower alkyl or halogeno-lower alkyl,

R’isa halogen or halogeno-lower alkyl,

L is a bond or -CH,-,

AisCHor N,

R? is H or lower alkyl,

R* and R’ are the same as or different from each other, and are H or lower alky],
R® and R’ are the same as or different from each other, and are H, lower alkyl, or a

halogen.

2. The compound or a salt thereof according to claim 1,

wherein L is -CH>-.

3. The compound or a salt thereof according to claim 2,
wherein R? is halogeno-lower alkyl, A is N, R? is lower alkyl, R*is H, R%is H, RS
1s H, and R’ is H.

4. The compound or a salt thereof according to claim 1,
wherein the formula (I) is the formula (Ia).
[Chem. 16]
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5. The compound or a salt thereof according to claim 1,
wherein the formula (I) is the formula (Ib).
[Chem. 17]
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6. The compound or a salt thereof according to claim 3,
wherein the formula (I) is the formula (Ib).
7. The compound or a salt thereof according to claim 1, which is selected from the

group consisting of:
(4R)-N-(1-cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin-1-yl)methyl]-2-
(trifluoromethyl)phenyl } methyl)-1-[(1-methylcyclopropyl)carbonyl]-L-prolinamide,
(4R)-N-(1-cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin-1-yl)methyl]-2-
(trifluoromethyl)phenyl } methyl)-1-{[1-(trifluoromethyl)cyclopropyl]carbonyl }-L-prolin-
amide,
(4R)-N-(1-cyanocyclopropyl)-4-[{4-[(4-ethylpiperazin-1-yl)methyl]-2-(trifluoro-
methyl)phenyl } (difluoro)methyl]-1-{[1-(trifluoromethyl)cyclopropyl]carbonyl }-

L-prolinamide,
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(4R)-N-(1-cyanocyclopropyl)-4-[{4-[(4-ethylpiperazin-1-yl)methyl]-2-(trifluoro-
methyl)phenyl } (difluoro)methyl]-1-[(1-methylcyclopropyl)carbonyl]-L-prolinamide, and

a salt thereof.

8. The compound or a salt thereof according to claim 7, which is (4R)-N-(1-
cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin- 1-yl)methyl]-2-
(trifluoromethyl)-phenyl }methyl)-1-[(1-methylcyclopropyl)carbonyl]-L-prolinamide or a
salt thereof.

9. The compound or a salt thereof according to claim 7, which is (4R)-N-(1-
cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin- 1-yl)methyl]-2-
(trifluoromethyl)-phenyl } methyl)-1-{[1-(trifluoromethyl)cyclopropyl]carbonyl }-L-

prolinamide or a salt thereof.

10. The compound or a salt thereof according to claim 7, which is (4R)-N-(1-
cyanocyclopropyl)-4-[{4-[(4-ethylpiperazin- 1-yl)methyl]-2-
(trifluoromethyl)phenyl } (di-fluoro)methyl]-1-{[1-(trifluoromethyl)cyclopropyl]carbonyl } -

L-prolinamide or a salt thereof.

11. The compound or a salt thereof according to claim 7, which is (4R)-N-(1-
cyanocyclopropyl)-4-[{4-[(4-ethylpiperazin- 1-yl)methyl]-2-
(trifluoromethyl)phenyl } (di-fluoro)methyl]-1-[(1-methylcyclopropyl)carbonyl]-L-

prolinamide or a salt thereof.

12. A pharmaceutical composition comprising the compound or a salt thereof

according to any one of claims 1 to 11, and one or more excipients.

13. The pharmaceutical composition according to claim 12, which is a cathepsin S
inhibitor.
14. Use of the compound or a salt thereof according to any one of claims 1 to 11 in the

manufacture of a medicament for preventing or treating autoimmune disease including

SLE and lupus nephritis, allergies, or graft rejection of an organ, bone marrow or tissue.

15. The compound or a salt thereof according to any one of claims 1 to 11, for use in
preventing or treating autoimmune disease including SLE and lupus nephritis, allergies, or

graft rejection of an organ, bone marrow or tissue.



10

15

20

25

65

16. The compound or a salt thereof according to claim 8, which is (4R)-N-(1-
cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin- 1-yl)methyl]-2-
(trifluoromethyl)phenyl } methyl)-1-[(1-methylcyclopropyl)carbonyl]-L-prolinamide

disuccinate.

17. The compound or a salt thereof according to claim 16, which is a crystal of (4R)-
N-(1-cyanocyclopropyl)-4-(difluoro{4-[(4-methylpiperazin-1-yl)methyl]-2-
(trifluoromethyl)phenyl } methyl)-1-[(1-methylcyclopropyl)carbonyl]-L-prolinamide

disuccinate.

18. The compound or a salt thereof according to claim 17, which is a crystal having
peaks at 20 (°) =2.7,5.3,9.8, 10.4, 13.5, 14.0, 15.1, 16.6, 17.4, and 24.4 in powder X-ray

diffraction using Cu as a tube.

19. The compound or a salt thereof according to claim 18, which is a crystal having an

onset temperature of an endothermic peak in DSC analysis of 134.3 °C.

20. The pharmaceutical composition according to claim 12, wherein the compound or

a salt thereof is the compound or a salt thereof according to claim 7.

21. The pharmaceutical composition according to claim 13, wherein the compound or

a salt thereof is the compound or a salt thereof according to claim 7.

22. The use according to claim 14, wherein the compound or a salt thereof is the

compound or a salt thereof according to claim 7.

23. The compound or a salt thereof according to claim 15, wherein the compound or a

salt thereof is the compound or a salt thereof according to claim 7.



