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DESCRIPTION

[Technical field]

[0001] The present invention relates to tetracyclic compounds, salts or solvates thereof as
defined in claim 1. More specifically, the present invention relates to the tetracyclic compounds
and provides a medicament, pharmaceutical compositions comprising the compounds, ALK
inhibitors, and pharmaceuticals for the prophylaxis or treatment of the deseases including
cancer, cancer metastasis, depression or cognitive function disorder comprising the
compounds.

[Background art]

[0002] Anaplastic Lymphoma Kinase (ALK) is one of the receptor tyrosine kinases belonging to
insulin receptor family (Non-Patent Document Nos. 1 and 2).

[0003] It was reported that, due to gene alteration of ALK (translocation, point mutation and
gene amplification), an abnormal activation of ALK is eventually involved in oncogenesis.

[0004] For example, in lung cancer, ALK forms EML4-ALK due to chromosomal translocation,
leading to constitutive activation of tyrosine kinase, and it acquires a tumorigenic activity (Non-
Patent Document 1). In addition, the ALK translocation were reported in systemic anaplastic
large cell lymphoma (ALCL) and inflammatory myofibroblastic tumors (IMTs) (Non-Patent
Document Nos. 3 and 4), and esophageal cancer (Non-Patent Document 5). It was also found
that active point mutation (approximately 10%) or gene amplification of ALK is involved in
oncogenesis of neuroblastoma (Non-Patent Document Nos. 6 and 7).

[0005] On the other hand, it was also reported in tumors activated by pleiotrophin (PTN) or
midkine (MK) (Non-Patent Document Nos. 8 and 9), both a ligand for ALK.

[0006] Further, from the study using ALK knock-out mouse, it was suggested that an inhibitor
for ALK is useful as an anti-depression agent or as a preventive or therapeutic agent for
cognitive function disorders (Non-Patent Document 10 and Patent Document 1).

[0007] Therefore, a compound having an inhibitory activity on ALK will be very useful for the
prevention and treatment of cancer, depression and cognitive function disorders, etc.

[0008] Meanwhile, as an ALK inhibiting material, there are some compounds among multi-
kinase inhibitors which have an inhibitory activity on ALK as one of their activities. For example,
as an inhibitor for ¢c-MET (mesenchymal-epithelial transition factor) and ALK, PF02341066
having a 2-aminopyridine structure was reported (Patent Document 2, Non-Patent Document
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Nos. 11 and 12). As an inhibitor for FAK, ZAP70, IGF-1R and ALK, etc., NVP-TAE684 having a
2,4-diaminopyrimidine structure was reported (Patent Document 3 and Non-Patent Document
13). In addition, 2,4-diaminopyrimidines and 2,4-diaminoquinazolines (Patent Document 4),
pyridopyrazines (Patent Document 5), pyrazolo [3,4-C] isoquinolines (Patent Document 6),
thiazoles (Patent Document 7), tricyclic compounds (Patent Document 8), and indazoles
(Patent Document 9) and the like have been reported.

[0009] However, the tetracyclic compounds of the present invention are not disclosed in any of
the documents described above.

[0010] As a tetracyclic compound exhibiting an anti-tumor activity, tetracyclic compounds
comprising carbazole structure like ellipticine are known.

[0011] However, their action mechanism is based on interaction with DNA to exhibit cell toxicity
(Non-Patent Document 15), and there is no description at all regarding the activity of inhibiting
ALK by the tetracyclic compounds.

[Document list]

[0012]

[Patent Document 1] WO 2007/023310 A2

[Patent Document 2] WO 2006/021884 A2

[Patent Document 3] WO 2004/080980 A1

[Patent Document 4] WO 2009/008371 A1

[Patent Document 5] WO 2007/130468 A2

[Patent Document 6] WO 2005/009389 A2

[Patent Document 7] WO 2005/097765 A1

[Patent Document 8] WO 2008/021369 A2

[Patent Document 9] WO 2009/013126 A1

[Non-Patent Document 1] Proc Natl Acad Sci USA, Vol. 101, pages 13306-13311, 2004
[Non-Patent Document 2] Nature, Vol. 448, pages 561-566, 2007
[Non-Patent Document 3] Blood, Vol. 72, pages 234-240, 1988

[Non-Patent Document 4] Cancer Res, Vol. 59, pages 2776-2780, 1999
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[Non-Patent Document 5] World J Gastroenterol, Vol. 12, pages 7104-7112, 2006
[Non-Patent Document 6] Nature, Vol. 455, pages 930-935, 2008

[Non-Patent Document 7] Nature, Vol. 455, pages 971-974, 2008

[Non-Patent Document 8] J Biol Chem, Vol. 276, pages 16772-16779, 2001
[Non-Patent Document 9] J Biol Chem, Vol. 277, pages 35990-35999, 2002
[Non-Patent Document 10] Neuropsychopharmacology, Vol. 33, pages 685-700, 2008
[Non-Patent Document 11] Proc Am Assoc Cancer Res (AACR) 2006, 47: Abst LB-271
[Non-Patent Document 12] Proc Am Assoc Cancer Res (AACR) 2006, 47: Abst LB-273
[Non-Patent Document 13] Proc Natl Acad Sci USA Vol. 104, pages 270-275, 2007

[Non-Patent Document 14] Current Organic Chemistry, Vol. 5, Issue No. 5, pages 507-518,
2001

[Non-Patent Document 15] Current Medicinal Chemistry: Anti-Cancer Agents, Vol. 4, Issue No.
2, pages 149-172, 2004

[0013] WO 00/69856 discloses indolo[3,2-j]Jphenanthridine compounds and their use in the
treatment of cancer and other diseases.

[Summary of the invention]

[Problems to be solved by the invention]

[0014] The present invention is to provide ALK-inhibiting compounds having a novel structure.
In addition, object of the present invention is to provide a pharmaceuticals for the prophylaxis
or treatment comprising the ALK-inhibiting compounds that is effective for prophylaxising or
treating a disease accompanied by abnormality in ALK, for example, cancer, cancer
metastasis, depression and cognitive function disorder.

[Means for solving the problems]

[0015] As a result of extensive studies by the inventors of the present invention, it was found
that the tetracyclic compounds that are represented by the following Formula (1) with a
structure clearly different from any other existing pharmaceutical compounds have an excellent
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ALK-inhibiting activity, are useful for the treatment and prophylaxis of the diseases including
cancer, cancer metastasis, depression and cognitive function disorder, and have a remarkable
efficacy against said diseases. Accordingly, the present invention was completed.

[0016] Thus, according to one aspect of the present disclosure the tetracyclic compounds, a
medicament and a pharmaceutical composition comprising the compounds, etc. shown below
are provided.

[1] A compound or salt or solvate thereof represented by Formula (I):
RG RG-' R7

[wherein,

Al A2 A3 A% A7 A8 A% and AT all represent C, or any one of A2 A3 A% AT A8 and A9
represents N (with the proviso that, when it represents N, no substituent group exists therefor)
and the remainings represent C;

A®is selected from NR®, O and S:

R1 and R10 each independently represent [1] a hydrogen atom, [2] a cyano group, [3] a
halogen atom or [4] a 4- to 10-membered heterocycloalkyl group which may be substituted by
4- to 10-membered heterocycloalkyl group(s);

Bz is selected from the group consisting of:

1
2

) a hydrogen atom,
) a Cq_g alkyl group,
3) a Co_g alkenyl group,

1.(

2.

3.(

4. (4) a Co_g alkynyl group,

5. (5) a cyano group,

6. (6) a halogen atom,

7. (7) a (Cq_g alkyl)m2-amino group which may be substituted by C4_g alkylsulfonyl group(s),
m2: 0~2, and
)

a nitro group;

oo

- (8

33 is selected from the group consisting of:

1. (1) a hydrogen atom,
2. (2) a Cq.g alkyl group which may be substituted by [1] halogen atom(s), [2] hydroxy
group(s) or [3] C1.g alkoxy group(s),
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11.

12.

13.

14.
15.

16.

17.
18.
19.

20.
21.

22.
23.
24.

25.
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3) a Cg.1¢ aryl group,
4
5

. (6) a (C1-8 alkyl)mag-aminocarbonyl group which may be substituted by one or more

a cyano group,

-

-

. (5) a C4_g alkanoyl group which may be substituted by Cg_1g aryl group(s),
(

)
)
)
)

R3A

R3A: [1] a Cg.19 aryl group, [2] a C1.g alkoxy group, [3] a 5- to 14-membered heteroaryl
group, or [4] a Cg.1¢ aryl sulfonyl group,
m3a: 0~2,
. (7) a hydroxycarbonyl group,
. (8) a C4.g alkoxycarbonyl group which may be substituted by [1] hydroxy group(s) or [2]
C1.g alkoxy group(s),
. (9) a halogen atom,
. (10) a (C4.g alkyl),3p-amino group which may be substituted by Cg_1¢ aryl group(s),
m3b: 0~2,
(11) a Cq_g alkylcarbonyl (Cq.g alkyl) amino group which may be substituted by [1] Cg.10
aryl group(s) or [2] Cg.1¢g aryloxy group(s),
(12) a Cg.19 arylcarbonyl (Cq_g alkyl) amino group which may be substituted by Cq_g alkyl
group(s) which may be substituted by halogen atom(s),
(13) a (C1.g alkyl)mac-aminocarbonyl (Cg.g alkyl) amino group which may be substituted
by Ce.10 aryl group(s),
m3c: 0~2,
(14) a nitro group,
(15) a hydroxy group,

(16) a C4.g alkoxy group which may be substituted by one or more R3B,

R3B: [1] a hydroxy group, [2] a Ci.g alkoxy group, [3] a Cg.1o aryl (Cos alkyl)
aminocarbonyl group, [4] a (C1.g alkyl)msg-amino group, or [5] a halogen atom,

m3d: 0~2,

(17) a 4- to 10-membered heterocycloalkyloxy group,

(18) a 5- to 14-membered heteroaryloxy group,

(19) a (Cq.g alkyl)y3e-aminocarbonyloxy group which may be substituted by Cg.1g aryl
group(s)

m3e: 0~2,

20) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group,

21) a Cq_g alkylsulfonyloxy group which may be substituted by halogen atom(s),

(

(21)

(22) a C1_g alkylthio group,

(23) a Cq_g alkylsulfonyl group which may be substituted by Cg_1g aryl group(s),

(24) a 5- to 14-membered heteroaryl group which may be substituted by C4.g alkyl
group(s) which may be substituted by C4_g alkoxy group(s),

(25) a Cq.g alkoxycarbonyl (Cq.g alkyl) amino group which may be substituted by Cq_g

alkoxy group(s),
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26. (26) a Cg.10 aryloxycarbonyl (Cq.g alkyl) amino group which may be substituted by Cq_g
alkyl group(s) which may be substituted by halogen atom(s),

27.(27) a Cg.1g9 aryl (Cqg.g alkyl) aminocarbonyl (Cg.g alkyl) amino group which may be
substituted by one or more R3C,
R3C: [1] a C1.g alkyl group which may be substituted by halogen atom(s), or [2] a C.g
alkoxy group,

28. (28) a C3.g cycloalkyl (Cg.g alkyl) aminocarbonyloxy group, and

29. (29) a Cg.1g aryl (Co.g alkyl) aminocarbonyloxy group which may be substituted by
substituent(s) selected from the group consisting of [1] a C¢_g alkyl group and [2] a C4_g

alkoxy group;

Bﬂ is selected from the group consisting of:

. (1) a hydrogen atom,
. (2) a C1_g alkyl group which may be substituted by halogen atom(s),

. (3) a Co_g alkenyl group,

. (5) a C3.g cycloalkyl group,
. (6) a cyano group,
. (7) an aminocarbonyl group,
. (8) a (Cq.g alkyl)mag-aminocarbonyl group,
m4a: 1~2,
9. (9) a hydroxycarbonyl group,
10. (10) a C4_g alkoxycarbonyl group,

(1)
(2)
(3)
. (4) a Co_g alkynyl group,
(5)
(6)
(7)
(

0 ~N OO O AW N =

11. (11) a halogen atom,
12. (12) a (C1.g alkyl)yjan- @amino group,
m4b: 0~2,
13. (13) a hydroxy group, and
14. (14) a C4_g alkoxy group which may be substituted by hydroxy group(s);

35 is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a Cq.g alkyl group which may be substituted by one or more R,

ROA: [1] a hydroxycarbonyl group, [2] a C4.g alkoxycarbonyl group, [3] a hydroxy group,
[4] a C4.g alkoxy group, [5] a (C1.g alkyl)ms-amino group, [6] a Cg.1¢ aryl group, or [7] a
C1.g alkylthio group,
m5: 0~2,

3. (3) a Cy_g alkenyl group,

4. (4) a Co_g alkynyl group,

5. (5) a Cs.g cycloalkyl group, and
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6. (6) a Cq.g alkylsulfonyl group;

B§ and R® are each independently selected from the group consisting of:

1. (1) a C4.g alkyl group which may be substituted by halogen atom(s),

2. (2) a Co_g alkenyl group, and

3. (3) a Co_g alkynyl group; or
RS and R® are taken together with the carbon atoms to which they are bound to form:

4. (4) a C3 g cycloalkyl group, or

5. (5) a 4- to 10-membered heterocycloalkyl group which may be substituted by C4_g alkyl
Cg-10 aryl sulfonyl group(s) which may be substituted by C4_g alkyl group(s);

BZ is selected from the group consisting of:

1. (1) a hydrogen atom,
2. (2) a halogen atom,

3. (3) a C.g alkoxy group which may be substituted by one or more R™A,

R: [1] a (Cyg alky)m7a-amino group, [2] a hydroxy, [3] a 4- to 10-memberd
heterocycloalkyl group which may be substituted by C4_g alkyl group(s),
m7a: 0~2,

4. (4) a C4_g alkylsulfonyl group,

5. (5) a nitro group, and

6. (6) a hydroxyl group;

B§ is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a C1.g alkyl group which may be substituted by one or more R&,

R8A: [1] a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more R8A1 [2] a (Cy.g alkyl)se- amino group which may be substituted by a halogen
atom, and [3] a hydroxy group,
m8a:0~2,
R8AT : [1] a Cy.g alkyl group, [2] a Cq.g alkylsulfonyl group, [3] a (Cig alkyl)map-
aminosulfonyl group, [4] an oxo group, [5] a Cq.g alkoxycarbonyl, or [6] a Cqg
alkoxycarbonyl (Cq_g alkyl) aminosulfonyl,
m8b: 0~2,

3. (3) a Cy_g alkenyl group,

4. (4) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or

more R8B,
R8B:
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. <1> a C1.g alkyl group which may be substituted by one or more R&1,
. <2> a Coy_g alkenyl group,
. <3> a Cy_g alkynyl group,

A W N =

. <4> a Csj_g cycloalkyl group which may be substituted by [1] cyano group(s) or [2]
C1-s alkyl group(s),
5. <5> a 4- to 10-membered heterocycloalkyl group which may be substituted by one
or more R882
6. <6> a Cq_g alkoxy group which may be substituted by substituent(s) selected from
the group consisting of [1] a C1.g alkoxy group and [2] a C4_g cycloalkyl group,
7. <7> a C4_g alkoxycarbonyl group,
8. <8> a C4_g alkylsulfonyl group,
9. <9> a 5- to 14-membered heteroarylsulfonyl group,
10. <10> an oxo group,
11. <11> a cyano group,
12. <12> a C.g alkanoyl group which may be substituted by one or more R883,
13. <13> a C3_g cycloalkylcarbonyl group,
14. <14> a (Cq.g alkyl)mac-aminosulfbnyl group,
15. <15> a C1_g alkylsulfonyl (Cq.g alkyl) amino group,
16. <16> a (Cq.g alkyl)jmsg-amino group which may be substituted by one or more
R8B4.
17. <17> a hydroxy group,
18. <18> a (Cq_g alkyl)mge-aminocarbonyl group, or

19. <19> a C1_g alkoxycarbonyl (Cg_g alkyl) amino group
m8c: 0~2
m8d: 0~2
m8e: 0~2

R8B1: [1] a C5_g cycloalkyl group, [2] a hydroxy group, or [3] a Cy.g alkoxy group(s),

R8B2: [1] a halogen atom, [2] a C1.g alkyl group, [3] an oxo group, [4] a hydroxy group, or
[5] a deuterium atom,

R8B3: 3 (C4_g alkyl)msr-amino group,

ma8f: 0~2,

R8B4: [1] a C4_g cycloalkyl group, or [2] a hydroxy group,

. (5) a 5- to 14-membered heteroaryl group which may be substituted by a Cq_g alkyl
group,

. (6) a (C4-g alkyl)msg-aminocarbonyl group which may be substituted by one or more
m8g: 0~2,

RSC
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RSC:[1] a hydroxy group, [2] a (C4.g alkyl)msn-amino group which may be substituted by
substituent(s) selected from the group consisting of <1> a (C4_g alkyl)mgi-aminosulfonyl
group, <2> a C4_g alkylsulfonyl group, <3> a C1_g alkoxycarbonyl group and <4> a C4_g
alkoxycarbonyl(Cq.g alkyl) aminosulfonyl group, [3] a C1.g alkylsulfonyl group, or [4] a C4.
g alkoxy group which may be substituted by a hydroxy group,

m8h: 0~2,

m8i: 0~2,

. (7) a 4- to 10-membered heterocycloalkyl (Cg.g alkyl) aminocarbonyl group which may

be substituted by oxo group(s),

. (8) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which may

be substituted by one or more R8P,

R8D: [1] a C1.g alkyl group which may be substituted by one or more R&1, [2] a hydroxy
group, [3] a C1.g alkylsulfonyl group, or [4] a C1.g alkoxycarbonyl group,

R8D1: [1] a hydroxy group, or [2] a C1.g alkoxy group,

. (9) a hydroxycarbonyl group,
. (10) a Cq.g alkoxy (Cq.g alkyl) aminocarbonyl group which may be substituted by hydroxy

group(s),

(11) a halogen atom,

(12) a (C1.g alkyl)mgi-amino group which may be substituted by one or more R&,
m8j: 0~2,

R8H: [1] a hydroxy group, or [2] a 4- to 10-membered heterocycloalkyl group,
(13) a hydroxyl group,

(14) a C4.g alkoxy group which may be substituted by one or more R&E,

RSE.

. <1> a hydroxy group,

. <2> halogen atom,

. <3> a hydroxycarbonyl group,

. <4> a C4_g alkoxycarbonyl group,

A B W N =

.<5> a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group
which may be substituted by one or more R8E1,
6. <6> a (Cq.g alkyl)maki-amino group which may be substituted by one or more
R8E2
m8k1: 0~2,
7. <7> a 4- to 10-membered heterocycloalkyl group which may be substituted by one
or more R8E3,

8. <8> a 5- to 14-membered heteroaryl group,
9. <9> a (Cq.g alkyl)msko-aminocarbonyl group which may be substituted by one or

more R8ES
m8k2: 0~2,
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<10> a C4.g alkoxy group which may be substituted by one or more R87,

<11> a C4_g alkylthio group,

<12> a Cq_g alkylsulfinyl group,

<13> a Cq_g alkylsulfonyl group,

. <1>a C4_g alkoxycarbonyl group,

. <2> a C4._g alkanoyl group,

. <3> a C4_g alkylsulfonyl group,

. <4> a (Cq_g alkyl);hsk3-aminosulfonyl group,

m8k3: 0~2, or

. <6> a 4- to 10-membered heterocycloalkyl group,

. <1> a hydroxy group,
. <2> a Cq_.g alkoxycarbonyl group which may be substituted by halogen

atom(s),

. <3> a Cs_g cycloalkyl group which may be substituted by C4_g alkyl group(s)

which may be substituted by hydroxy group(s),

.<4> a Cq_g alkanoyl group which may be substituted by substituent(s)

selected from the group consisting of [1] a (C_g alkyl)mska-amino group and

[2] a halogen atom(s),
m8k4: 0~2,

. <5> a (Cq_g alkyl)msks-aminocarbonyl group,

m8k5: 0~2,

6. <6> a C4_g alkylsulfonyl group,

7.<7> a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl

RBE3:

group which may be substituted by C4_g alkyl group(s),

. <8> a (Cq.g alkyl)mskg-aminosulfonyl group which may be substituted by C4.

s alkoxycarbonyl group(s),
m8k6: 0~2, or

. <1> a C4_g alkyl group which may be substituted by substituent(s) selected

from the group consisting of [1] a hydroxy group and [2] a Cqp

alkylcarbonyloxy group,

2. <2> a Cq_g alkylcarbonyloxy group,

. <3> a hydroxy group,
. <4> a Cj_g cycloalkyl group,
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. <5> a C4_g alkoxy group,
. <6> a C4_g alkoxycarbonyl group,

. <7> a C4_g alkylsulfonyl group,

0 N O O

. <8> a (C1_g alkyl),akg-aminocarbonyl group

m8k38: 0~2,

9. <9> a C4_g alkanoyl group which may be substituted by hydroxy group(s),
10. <10> an oxo group, or
11. <11> a 4- to 10-membered heterocycloalkyl group which may be substituted
by substituent(s) selected from the group consisting of [1] a C4.g alkanoyl

group, [2] a C4_g alkoxycarbonyl group and [3] a C4.g alkylsulfonyl group,
RBES6.

. <1> a Cy_g alkenylcarbonyloxy group,

. <2> a hydroxy group,

. <3> a cyano group,

. <4> a (Cq._g alkyl)makg-amino group which may be substituted by hydroxy
group(s)
m8k9: 0~2,

5. <b> a C4_g alkoxy group which may be substituted by hydroxy group(s),

A ON -

6. <6> a C4_g alkylcarbonyloxy group,

7. <7> a 4- to 10-membered heterocycloalkyl group which may be substituted
by C1.g alkyl group(s), or

8. <8> a 5- to 14-membered heteroaryl group,

RBE7-

1. <1> a hydroxy group, or
2. <2> a Cq_g alkoxy group which may be substituted by hydroxy group(s),

15. (15) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by one or

more RSF,

R8F:

<1> a C4.g alkyl group which may be substituted by one or more R& 1,
<2> a Cs3 g cycloalkyl group,

<3> a C4_g alkanoyl group which may be substituted by halogen atom(s),
<4> a C4_g alkylcarbonyloxy group,

<5> a C4_g alkoxycarbonyl group,
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<6> a 4- to 10-membered heterocycloalkyl group which may be substituted by one or

more R&2,

<7> a C4_g alkyl sulfonyl group,
<8> a hydroxy group, or

[9] a Cg.10 aryl group,

R8F1: [1]a hydroxy group, [2] a C1.g alkoxy group, or [3] a halogen atom,

R8F2: [1] a 4- to 10-membered heterocycloalkyl group, [2] a C1.g alkoxycarbonyl group,
or [3] a C4_g alkylsulfonyl group,

16. (16) a 5- to 14-membered heteroaryloxy group,
17. (17) a 4- to 10-membered heterocycloalkylcarbonyloxy group,
18. (18) a (C4.g alkyl)mg1-aminosulfonyloxy group,

m811: 0~2,

19. (19) a Cq_g alkyl thio group which may be substituted by [1] (C4.g alkyl)mgo-amino
group(s), [2] hydroxy group(s) or [3] hydroxycarbonyl group(s),
m8l12: 0~2,

20. (20) a C4.g alkylsulfonyl group which may be substituted by one or more R8CG,
R8G; [1] a hydroxycarbonyl group, [2] a hydroxy group, or [3] a (C1.g alkyl)yg3-amino
group,
m8I3: 0~2,

21.(21) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy group which
may be substituted by C1_g alkyl group(s),

22. (22) a Co_g alkenyloxy group, and
23. (23) a C4_g alkylsulfonyloxy group which may be substituted by halogen atom(s);

Bg is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a C1.g alkyl group which may be substituted by one or more R,

R%: [1] a Cs.g cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group which
may be substituted by one or more R9AT, [3] a hydroxy group, [4] a C1.g alkoxy group, or
[5] a hydroxycarbonyl group,

R91: [1] a Cy.g alkyl group, [2] a Cs.g cycloalkyl group, or [3] a 4- to 10-membered
heterocycloalkyl group,

3. (3) a Co.g alkenyl group which may be substituted by one or more R%,

R9: [1] a (C1.g alkyl)mag-amino group, [2] a 4- to 10-membered heterocycloalkyl group
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which may be substituted by one or more group R%1,

R9B1: [1] a Ca.g cycloalkyl group, or [2] a 4- to 10-membered heterocycloalkyl group,
m9a: 0~2,

. (4) a Co_g alkynyl group which may be substituted by one or more R9C,

R9C: [1] a Cq.g alkoxy group, [2] a (C1-g alkyl)mep-amino group which may be substituted
by Cg.10 aryl group(s), [3] a 4- to 10-membered heterocycloalkyl group which may be
substituted by one or more R9C1, [4] a C4_g cycloalkyl group, [5] a hydroxy group, [6] a
hydroxycarbonyl group, or [7] a C4_g alkyloxycarbonyl group,

m9b: 0~2,

R9C1: [1] a C4.g cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group, or [3]

an oxo group,

5. (5) a C3.g cycloalkyl group,

6. (6) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or

12.
13.

14.

15.
16.

17.
18.

. (7) a Cg.19 aryl group which may be substituted by one or more

more R0,

R%: [1] a Cqg alkyl group which may be substituted by 4- to 10-membered
heterocycloalkyl group(s), [2] a Cs.g cycloalkyl group, [3] a 4- to 10-membered
heterocycloalkyl group, or [4] a C4g alkylsulfonyl group, or [5] a Cq.g alkoxycarbonyl
group,

R%E,

ROE: [1] a halogen atom, [2] a hydroxy group, [3] a hydroxycarbonyl group, or [4] a Cq_g
alkyl group which may be substituted by hydroxy group(s), or [5] a C1.g alkoxy group,

.(8) a 5- to 14-membered heteroaryl group which may be substituted by C4.g alkyl

group(s),

. (9) a cyano group,
10.
11.

(10) a C_g alkanoyl group,

(11) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which may
be substituted by C4_g alkyl group(s),

(12) a halogen atom,

(13) a (C4_g alkyl)mae- amino group which may be substituted by one or more RO,

m9c: 0~2,

(14) a C4q.g alkylcarbonyl(Cq.g alkyl)amino group which may be substituted by (Cq.g
alkyl)yaq- @amino group(s),

m9d: 0~2,

(15) a C1_g alkylsulfonyl(Cq_g alkyl)amino group,

(16) a (C4_g alkyl)mae- aminosulfonyl(Cq_g alkyl)amino group,

m9e: 0~2,

(17) a nitro group,

(18) a hydroxy group,
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19. (19) a C4_g alkoxy group which may be substituted by one or more R9G,

R9G: [1] a hydroxy group, [2] a hydroxycarbonyl group, [3] a Cg.1g aryl group which may
be substituted by Cq_g alkoxy group(s), [4] a (C1.g alkyl)mgg1-amino group, [5] a Cq_g
alkoxy group which may be substituted by one or more R9G1, [6] a 5- to 14-membered
heteroaryl group, or [7] a 4- to 10-membered heterocycloalkyloxy group which may be
substituted by C1_g alkyl group(s),
m9g1: 0~2,
R9G: [1] a Cy.g alkoxy group, or [2] a hydroxycarbonyl group,

20. (20) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by [1] 4-
to 10-membered heterocycloalkyl group(s), or [2] C4.g alkoxycarbonyl group(s),

21. (21) a C4_g alkylsulfonyloxy group which may be substituted by halogen atom(s),

22. (22) a C4_g alkylthio group which may be substituted by (C1_g alkyl)mo~ amino group(s),
m9f: 0~2,

23.(23) a Cq.g alkylsulfonyl group which may be substituted by (C4.g alkyl)mgg-amino
group(s),
m9g: 0~2,

24. (24) a (C1.g alkyl)mon-aminosulfonyl group,
m9h: 0~2,

25. (25) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl group which may
be substituted by C4_g alkyl group(s), and

26. (26) a hydroxycarbonyl group].

[2] The compound according to the above [1], or a salt or solvate thereof, wherein R3 is a
cyano group or a halogen atom.

[3] The compound according to the above [1], or a salt or solvate thereof, wherein A® is NR®

and R®is a hydrogen atom.

[4] The compound according to the above [1], or a salt or solvate thereof, wherein all of the Al

AZ A3 A% A7 A8 A% and A'0 are a carbon atom.

[5] The compound according to claim 1, or a salt or solvate thereof, wherein:
Al A2 A3 A% A7 A8 A% and AT all represent C, or any one of A2 A3 A% AT A8 and A9

represents N (with the proviso that, when it represents N, no substituent group exists therefor)
and the remainings represent C;
A3 is selected from NR®, O and S;

R1 represents [1]a hydrogen atom, [2] a cyano group, or [3] a halogen atom;

Bz is selected from the group consisting of:
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a hydrogen atom,
a Cq.g alkyl group,

a halogen atom, and

1.(1)
2.(2)
3. (3) a cyano group,
4. (4)
5. (5) a (C4_g alkyl);2-amino group which may be substituted by C4_g alkylsulfonyl group(s),

m2: 0~2;

33 is selected from the group consisting of:

. (1) a hydrogen atom,
. (2) a C1_g alkyl group which may be substituted by halogen atom(s),
)

. (3) a cyano group,

A W N -
—~ N~

. (4) a (C1.g alkyl);y3g-aminocarbonyl group which may be substituted by one or more R3A,

R3A: [1] a Cg.19 aryl group, [2] a C1.g alkoxy group, [3] a 5- to 14-membered heteroaryl
group, or [4] a Cg.1¢ aryl sulfonyl group,
m3a: 0~2,
. (5) a hydroxycarbonyl group,
. (6) a C4_g alkoxycarbonyl group which may be substituted by hydroxy group(s),
. (7) a halogen atom,
. (8) a (C1.g alkyl)msp-amino group which may be substituted by Cg.1g aryl group(s),
m3b: 0~2,
9. (9) a Cq_g alkylcarbonyl (Cq.g alkyl) amino group which may be substituted by [1] Cg.10

0 N O O

aryl group(s) or [2] Cg.1g aryloxy group(s),

10. (10) a Cg.1g arylcarbonyl (Cq_g alkyl) amino group which may be substituted by C4_g alkyl
group(s) which may be substituted by halogen atom(s),

11. (11) a nitro group,

12. (12) a hydroxy group,

13. (13) a C4_g alkoxy group which may be substituted by one or more R3B,

R3B: [1] a hydroxy group, [2] a Ci.g alkoxy group, [3] a Cg.1g aryl (Cog alkyl)
aminocarbonyl group, [4] a (C.g alkyl);3g-amino group, or [5] a halogen atom,
m3d: 0~2,

14. (14) a 4- to 10-membered heterocycloalkyloxy group,

15. (15) a 5- to 14-membered heteroaryloxy group,

16. (16) a (Cq.g alkyl)mse-aminocarbonyloxy group which may be substituted by Cg.1g aryl
group(s),
m3e: 0~2,

17. (17) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group,

18. (18) a C4_g alkylthio group,

19. (19) a 5- to 14-membered heteroaryl group which may be substituted by Cq.g alkyl
group(s) which may be substituted by C4_g alkoxy group(s),
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20. (20) a C4.g alkoxycarbonyl (Cgq.g alkyl) amino group which may be substituted by Cq_g
alkoxy group(s),

21. (21) a Cg.19 aryloxycarbonyl (Cq.g alkyl) amino group which may be substituted by Cq_g
alkyl group(s) which may be substituted by halogen atom(s),

22.(22) a Cg.1g9 aryl (Cqo.g alkyl) aminocarbonyl (Cg.g alkyl) amino group which may be
substituted by C1_g alkoxy group(s),

23. (23) a C3_g cycloalkyl (Cg.g alkyl) aminocarbonyloxy group, and

24.(24) a Cg.1g aryl (Co.g alkyl) aminocarbonyloxy group which may be substituted by
substituent(s) selected from the group consisting of [1] a C¢_g alkyl group and [2] a C4_g

alkoxy group;

Bﬂ is selected from the group consisting of:

. (1) a hydrogen atom,
. (2) a C1_g alkyl group which may be substituted by halogen atom(s),

. (3) a C3_g cycloalkyl group,

. (5) an aminocarbonyl group,
. (6) a hydroxycarbonyl group,
. (7) a halogen atom,
. (8) a (C1_g alkyl)jap- amino group,
m4b: 0~2,
. (9) a hydroxy group, and
10. (10) a C4.g alkoxy group which may be substituted by hydroxy group(s);

)
)
)
. (4) a cyano group,
)
)
)

o ~NOoO Ok W NN -
e e e e e e )

o

35 is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a Cq.g alkyl group which may be substituted by one or more R,
ROA: [1] a hydroxycarbonyl group, [2] a C4.g alkoxycarbonyl group, [3] a hydroxy group,
[4] a Cq.g alkoxy group, [5] a (C4_g alkyl);s-amino group, or [6], a C4.g alkylthio group,

m5: 0~2, and
3. (3) a C1_g alkylsulfonyl group;

R8 and RE are each independently:

1. (1) a C4_g alkyl group, or

R6 and RY are taken together with the carbon atoms to which they are bound to form,
2. (2) a Ca.g cycloalkyl group, or
3. (3) a 4- to 10-membered heterocycloalkyl group;

BZ is selected from the group consisting of:
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1. (1) a hydrogen atom,
2. (2) a halogen atom, and
3

. (3) a Cy.g alkoxy group which may be substituted by one or more R™ R’A: [1] a (Cy.s
alkyl)m74- amino group, or [2] a hydroxy group,

m7a.0~2;

B§ is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a C1.g alkyl group which may be substituted by one or more R&,

R8A: [1] a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more R8A1 [2] a (C1.g alkyl)mss- amino group which may be substituted by a halogen
atom, and [3] a hydroxy group,
m8a:0~2,
R8AT: [1] a Cyg alkyl group, [2] a Ci.g alkylsulfonyl group, [3] a (Cis alkyl)map-
aminosulfonyl group, or [4] an oxo group,
m8b: 0~2,
3. (3) a Cy.g alkenyl group,
4. (4) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more R8B,
R8B:
1. <1> a C_g alkyl group which may be substituted by one or more R®1,
2. <2>a Co_g alkynyl group,
3. <3> a Cs_g cycloalkyl group which may be substituted by [1] cyano group(s) or [2]
C1-g alkyl group(s),
4. <4> a 4- to 10-membered heterocycloalkyl group which may be substituted by one
or more R882
5. <b> a Cq_g alkoxy group which may be substituted by substituent(s) selected from
the group consisting of [1] a C1.g alkoxy group and [2] a C3_g cycloalkyl group,
. <6> a Cq_g alkylsulfonyl group,
. <7> an oxo group,
. <8> a cyano group,

0 N O

9. <9> a C4_g alkanoyl group which may be substituted by one or more R8B3,
10. <10> a C5_g cycloalkylcarbonyl group,
11. <11> a (C_g alkyl)mac-aminosulfonyl group,
12. <12> a Cy_g alkylsulfonyl (Cq.g alkyl) amino group,
13. <13> a (Cq.g alkyl);sg-amino group which may be substituted by one or more
R8B4
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14. <14> a hydroxy group, or
15. <15> a (C1_g alkyl)mge-aminocarbonyl group,

m8c: 0~2,
m8d: 0~2,

m8e: 0~2,

R8B1: [1] a Cs.g cycloalkyl group, [2] a hydroxy group, or [3] Cq.g alkoxy group
which may be substituted by C4_g alkoxy group(s),

R8B2: [1] a halogen atom, [2] a C1.g alkyl group, [3] an oxo group, or [4] a hydroxy
group,

R8B3: 3 (C1.g alkyl)mar-amino group,
ma8f: 0~2,

R8B4: [1] a C5.g cycloalkyl group, or [2] a hydroxy group,

5. (5) a 5- to 14-membered heteroaryl group which may be substituted by a Cq_g alkyl

11.
12.

group,

. (6) a (C4-g alkyl)msg-aminocarbonyl group which may be substituted by one or more R8C,

m8g: 0~2,

RSC:[1] a hydroxy group, [2] a (C4.g alkyl)man-amino group which may be substituted by
substituent(s) selected from the group consisting of <1> a (C4_g alkyl)mgj-aminosulfonyl
group and <2> a C4_g alkylsulfonyl group, or [3] a C4.g alkylsulfonyl group,

m8h: 0~2,

m8i: 0~2,

. (7) a 4- to 10-membered heterocycloalkyl (Cq.g alkyl) aminocarbonyl group which may

be substituted by oxo group(s),

. (8) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which may

be substituted by one or more R8P,
R8D: [1] a Cy.g alkyl group which may be substituted by one or more R8P1, [2] a hydroxy
group, or [3] a C4.g alkylsulfonyl group,

R8D1: [1] a hydroxy group, or [2] a C1.g alkoxy group,

. (9) a hydroxycarbonyl group,
. (10) a Cq_g alkoxy (Cq.g alkyl) aminocarbonyl group which may be substituted by hydroxy

group(s),
(11) a halogen atom,

(12) a (Cq.g alkyl)mg-amino group which may be substituted by 4- to 10-membered
heterocycloalkyl group(s),
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m8j: 0~2,
13. (13) a hydroxyl group,

14. (14) a C4.g alkoxy group which may be substituted by one or more R8E,

RSE.

. <1> a hydroxy group,

2. <2> a Cq_g alkoxycarbonyl group,

3.<3> a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group

A W N =

RBE2.

. <8> a C1_g alkoxy group which may be substituted by one or more

which may be substituted by one or more R8E1,

. <4> a (Cq.g alkyl)mski-amino group which may be substituted by one or more

R8E2
m8k1: 0~2,

. <6> a 4- to 10-membered heterocycloalkyl group which may be substituted by one

or more R8E3,

. <6> a 5- to 14-membered heteroaryl group,
. <7> a (C1.g alkyl)msk2-aminocarbonyl group which may be substituted by one or

more R8ES
m8k2: 0~2,
R8E7

. <9> a Cq_g alkylthio group,
10.
11.

RBET-

<10> a Cq_g alkylsulfinyl group, or
<11> a Cq_g alkylsulfonyl group,

. <1> a Cq_g alkoxycarbonyl group,

. <2> a Cq_g alkanoyl group,

. <3> a Cq_g alkylsulfonyl group,

. <4> a (Cq_g alkyl)mak3-aminosulfonyl group

m8k3: 0~2, or

. <6> a 4- to 10-membered heterocycloalkyl group,

. <1> a hydroxy group,

2. <2> a C4_g alkoxycarbonyl group,

3. <3> a Cj3_g cycloalkyl group which may be substituted by C4_g alkyl group(s) which

may be substituted by hydroxy group(s),

. <4> a Cq_g alkanoyl group which may be substituted by substituent(s) selected

from the group consisting of [1] a (C4.g alkyl)mska-amino group and [2] a halogen
atom,
m8k4: 0~2,

. <5> a (C1_g alkyl)msks-aminocarbonyl group,

m8k5: 0~2,



RBE3:

RSE

RSE
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6. <6> a C4_g alkylsulfonyl group,

7.<7> a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl group

g W N

which may be substituted by C4_g alkyl group(s),

. <8> a (Cq_g alkyl)mskg-aminosulfonyl group,

m8k6: 0~2, or

. <1> a C4_g alkyl group which may be substituted by substituent(s) selected from

the group consisting of [1] a hydroxy group and [2] a C4_g alkylcarbonyloxy group,

. <2> a hydroxy group,

. <3> a Cj_g cycloalkyl group,

. <4> aC1_g alkylsulfonyl group,

. <5> a (C_g alkyl),akg-aminocarbonyl group,

m8k8: 0~2,

6. <6> a C4_g alkanoyl group which may be substituted by hydroxy group(s),

7. <7> an oxo group, or

6.

A WODN =

. <8> a 4- to 10-membered heterocycloalkyl group which may be substituted by

substituent(s) selected from the group consisting of [1] a C_g alkanoyl group, and

[2] a C4.g alkylsulfonyl group,

. <1> a Cy_g alkenylcarbonyloxy group,

. <2> a hydroxy group,

. <3> a cyano group,

. <4> a (Cq_g alkyl)msko-amino group which may be substituted by hydroxy group(s),

m8k9: 0~2,

5. <b> a C4_g alkoxy group which may be substituted by hydroxy group(s),

6. <6> a 4- to 10-membered heterocycloalkyl group which may be substituted by C4.

72
1.
2.

g alkyl group(s), or

. <7> a 5- to 14-membered heteroaryl group,

<1> a hydroxy group, or
<2> a C4_g alkoxy group which may be substituted by hydroxy group(s),

15. (15) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by one or

more R8F:
RSF:

a bW N =

. <1> a C4.g alkyl group which may be substituted by one or more R81,

. <2> a Cs_g cycloalkyl group,

. <3> a Cq_g alkanoyl group which may be substituted by halogen atom(s),
. <4> a Cq_g alkoxycarbonyl group,

. <6> a 4- to 10-membered heterocycloalkyl group which may be substituted by one
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or more R8F2
6. <6> a Cq_g alkyl sulfonyl group, or

7. <7> a hydroxy group,

R8F1: [1] a hydroxy group, [2] a C4.g alkoxy group, or [3] a halogen atom,

R8F2: [1] a 4- to 10-membered heterocycloalkyl group, [2] a C1.g alkoxycarbonyl
group, or [3] a C_g alkylsulfonyl group,

16. (16) a 5- to 14-membered heteroaryloxy group,
17. (17) a (C1.g alkyl)mg 1-aminosulfonyloxy group,

m811: 0~2,

18. (18) a C4_g alkylthio group which may be substituted by (C1_g alkyl)mg2-amino group(s),
m8l12: 0~2,

19. (19) a C4_g alkylsulfonyl group which may be substituted by one or more R8C,
R8G; [1] a hydroxycarbonyl group, [2] a hydroxy group, or [3] a (C1.g alkyl)yg3-amino
group,
m8l3: 0~2,

20. (20) a Co_g alkenyloxy group, and

21. (21) a C4_g alkylsulfonyloxy group which may be substituted by halogen atom(s);

Bg is selected from the group consisting of:

1. (1) a hydrogen atom,

2. (2) a C1.g alkyl group which may be substituted by one or more R,
R%: [1] a Cs.g cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group which
may be substituted by one or more RAT, [3] a hydroxy group, or [4] a C4.g alkoxy group,

R [1] a Cy.g alkyl group, [2] a Cs.g cycloalkyl group, or [3] a 4- to 10-membered
heterocycloalkyl group,

3. (3) a Co_g alkenyl group,

4. (4) a Co_g alkynyl group which may be substituted by one or more R%C,

R9C: [1] a Cq.g alkoxy group, [2] a (C1-g alkyl)mep-amino group which may be substituted
by Cg.10 aryl group(s), [3] a 4- to 10-membered heterocycloalkyl group which may be

substituted by one or more R9C1, [4] a C3_g cycloalkyl group, [5] a hydroxy group, or [6] a
hydroxycarbonyl group,

m9b: 0~2,

R9C1: [1] a C4.g cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group, or [3]

an oxo group,
5. (5) a C3.g cycloalkyl group,



12.
13.

14.

15.
16.

17.
18.

19.

20.

21.

22.
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. (6) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or

more R,
R%: [1] a Cqg alkyl group which may be substituted by 4- to 10-membered
heterocycloalkyl group(s), [2] a Cs.g cycloalkyl group, [3] a 4- to 10-membered

heterocycloalkyl group, or [4] a C1_g alkylsulfonyl group,

. (7) a Cg.10 aryl group which may be substituted by one or more R%,

ROE: [1] a halogen atom, [2] a hydroxy group, [3] a hydroxycarbonyl group, or [4] a Cq_g
alkyl group which may be substituted by hydroxy group(s),

.(8) a 5- to 14-membered heteroaryl group which may be substituted by C4.g alkyl

group(s),

. (9) a cyano group,
10.
11.

(10) a C_g alkanoyl group,

(11) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which may
be substituted by C1_g alkyl group(s),

(12) a halogen atom,

(13) a (Cq_g alkyl);gc- @amino group,

m9c: 0~2,

(14) a Cq_g alkylcarbonyl(Cqg.g alkyl)amino group which may be substituted by (Cq_g
alkyl)mag- amino group(s),

m9d: 0~2,

(15) a C_g alkylsulfonyl(Cg_g alkyl)amino group,

(16) a (Cq_g alkyl)mge- aminosulfonyl(Cq_g alkyl)amino group,

m9e: 0~2,

(17) a nitro group,

(18) a hydroxy group,

(19) a C_g alkoxy group which may be substituted by one or more R9G,

R9G; [1] a hydroxy group, [2] a hydroxycarbonyl group, [3] a Cg.1g aryl group which may
be substituted by Cq.g alkoxy group(s), [4] a (C4.g alkyl)mgg1-amino group, [5] a Cq.g
alkoxy group which may be substituted by one or more R9G1 or [6] a 5- to 14-membered
heteroaryl group,

m9g1: 0~2,

R9G': [1] a Cy.g alkoxy group, or [2] a hydroxycarbonyl group,

(20) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by 4- to
10-membered heterocycloalkyl group(s),

(21) a C4_g alkylthio group which may be substituted by (C1_g alkyl)mo- amino group(s),
m9f: 0~2,

(22) a Cq.g alkylsulfonyl group which may be substituted by (Cq.g alkyl)mgg-amino

group(s),
m9g: 0~2,
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23. (23) a (C1.g alkyl)yan-aminosulfonyl group,
m9h: 0~2, and

24. (24) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl group which may
be substituted by C1_g alkyl group(s);

R10 represents [1] a hydrogen atom, or [2] a 4- to 10-membered heterocycloalkyl group which
may be substituted by 4- to 10-membered heterocycloalkyl group(s)].

[6] A compound according to claim 1, or salt or solvate thereof, which said compound is
selected from the group consisting of:

9-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11 -0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-3 -carbonitrile;

9-cyclopropylethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

9-bromo-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

9-bromo-8-(4-cyclopropyl-piperazin-1-yl)-6,6-dimethyl-11-oxo0-6, 11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

9-chloro-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-ox0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-ox0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

6,6,9-trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile;

9-ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

9-ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

9-ethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-o0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

8-(4-cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
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9-ethynyl-6,6-dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

6,6-dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

8-(4-cyclobutyl-piperazin-1-yl)-9-ethynyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-ox0-9-propyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

8-(1-isopropyl-piperidin-4-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

8-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11-ox0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

8-(4-cyclobutyl-piperazin-1-yl)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

8-(2-tert-butylamino-ethoxy)-6,6-dimethyl-11-o0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile;

9-ethynyl-8-(4-methanesulfonyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

9-bromo-8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-o0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-ox0-9-propyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile; and

9-ethynyl-6,6-dimethyl-8-morpholin-4-yl-11-ox0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile.

[7] A medicament comprising as an active ingredient the compound according to any one of
the above [1] to [5], or a salt or solvate thereof.

[8] An ALK inhibitor comprising as an active ingredient the compound according to any one of
the above [1] to [9], or a salt or solvate thereof

[9] A pharmaceutical for the prophylaxis or treatment of cancer, cancer metastasis, depression
or cognitive function disorder, comprising as an active ingredient the compound according to
any one of the above [1] to [5], or a salt or solvate thereof

[10] A pharmaceutical composition comprising the compound according to any one of the
above [1] to [5],0r a salt or solvate thereof and a pharmaceutically acceptable carrier(s).
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[11] A method of treating a patient suffering from the disease including cancer, cancer
metastasis, depression or cognitive function disorder, comprising administering to the patient
who is in need of the treatment of the disease the compound described in any one of the
above [1] to [5], salt or solvate thereof in an effective amount for the treatment of the disease.

[12] Use of the compound described in any one of the above [1] to [5], salt or solvate thereof in
the manufacture of a pharmaceutical.

[13] The use according to above [11] in the manufacture of a pharmaceutical composition for
the treatment or prophylaxis of the disease of mammals including human, wherein the disease
is related with ALK activity.

[14] A compound of Formula lle:

PR’
RS R, -
HOOC | A\\Aa’
A
AFPRS
PR

wherein, A’ to A0, R® and R® are as defined in [11; PR’ to PR'? are the same as R’ to R0 that

are defined in [1] or represent a group which can be converted to R’ to R1°.

[15] The compound of [14], wherein said Formula lle is the following compound:

!

wherein, Al to A% A7 to A1%, RS and R® are as defined in claim 1; PR" to PR* and PR’ to PR0
are the same as R' to R* and R’ to R0 that are defined in claim 1 or represent a group which

can be converted to R' to R* and R’ to R1%; PG represents a protecting group.

[17] A compound or a salt or a solvate thereof whereby said compound is selected from the
group consisting of 6,6-Dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-oxo-9-propyl-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Methoxy-6,6-dimethyl-8-(4-morpholin-1-yl-
piperidin-1-yl)-11-ox0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Ethyl-8-(4-
morpholinopiperidin-1-yl)-11-ox0-2',3',5,5',6',11-hexahydrospiro[benzo[b]carbazole-6,4'-

pyran]-3-carbonitrile, 8-[4-((2R,6S)-2,6-Dimethyl-morpholin-4-yl)-piperidin-1-yl]-9-ethyl-6,6-
dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Ethyl-6,6-dimethyl-8-(3-
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morpholin-4-yl-azetidin-1-yl)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Ethyl-
8-[4-(2-hydroxy-ethylamino)-piperidin-1-yl]-6,6-dimethyl-11-ox0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile, 9-Ethyl-8-(4-ethyl-4-morpholine-4-yl-piperidine-1-yl)-6,6-
dimethyl-11-ox0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Ethyl-8-(4-isopropyl-4-
morpholine-4-yl-piperidine-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile, 8-(4-Amino-piperidine-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile, 9-Ethyl-6,6-dimethyl-8-(4-2,2,3,3,5,5,6,6-d8-morpholine-4-yl-
piperidine-1-yl)-11-oxo0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, 9-Ethyl-6,6-dimethyl-
11-ox0-8-[4-(4-oxy-morpholin-4-yl)-piperidin-1-yl]-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile, 5,5-Dimethyl-3-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
pyrido[4,3-b]carbazole-8-carbonitrile, 4-Fluoro-5,5-dimethyl-3-(4-morpholin-4-yl-piperidin-1-
yl)-11-0x0-6,11-dihydro-5H-pyrido[4,3-b]carbazole-8-carbonitrile, and 7-Ethyl-10,10-dimethyl-
8-(4-morpholine-4-yl-piperidine-1-yl)-5-0xo-10,11-dihydro-5H-1,11-diaza-benzo[b]fluorene-2-
carbonitrile.

[18] 9-Ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile or salt or solvate thereof.

[Effect of the invention]

[0017] The compounds of the present invention or salts or salvates thereof have an excellent
activity of inhibiting ALK, excellent stability in organisms, and excellent solubility in water, and
therefore are useful as a prophylactic or therapeutic agent for proliferative disorders (in
particular, therapeutic agent). Further, the compounds of the present invention or salts salts or
solvates thereof are useful as a prophylactic or therapeutic agent (in particular, therapeutic
agent) for various diseases such as cancers including leukemia (acute myelogenous leukemia,
chronic myelogenous leukemia, acute lymphatic leukemia, chronic lymphatic leukemia and the
like), malignant lymphoma (Hodgkin lymphoma, non-Hodgkin lymphoma and the like), brain
tumor, neuroblastoma, gliomatosis, thyroid cancer, myelodysplastic syndrome, head and neck
cancer, esophageal cancer, stomach cancer, colon cancer, colorectal cancer, breast cancer,
ovarian cancer, lung cancer, pancreatic cancer, liver cancer, gall bladder cancer, skin cancer,
malignant melanoma, kidney cancer, renal pelvis-ureter cancer, bladder cancer, uterine
cancer, testicle cancer, prostate cancer, and the like. Further, the compounds of the present
invention are useful as a prophylactic or therapeutic agent (in particular, therapeutic agent) for
infiltration/metastasis of solid tumors. Still further, the compounds of the present invention are
useful as a prophylactic or therapeutic agent for other diseases that are related with ALK, for
example, depression or a cognitive function disorder.

[0018] The method of the present disclosure comprises a step of administering a
pharmaceutically effective amount of the pharmaceutical composition comprising the
compounds of the present invention or salts or solvates thereof to a patient who is in need of
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such treatment or suffers from such diseases or conditions.

[Mode for carrying out the invention]

[0019] Hereinbelow, the compounds of the present disclosure the method of preparing the
same, and the pharmaceutical agent comprising the same will be explained.

(Definition)

[0020] According to the present invention, the "halogen atom" means a fluorine atom, a
chlorine atom, a bromine atom, an iodine atom and the like. According to the present invention,
when the halogen atom is a substituent group for an aromatic carbon ring, an aromatic
heterocycle and the like, the preferred halogen atom includes a fluorine atom, a chlorine atom
and a bromine atom. According to the present invention, when the halogen atom is a
substituent group for an alkyl group or a group which comprises the alkyl as at least a part of
the group (e.g., alkoxy, alkenyl, unsaturated carbocycle, unsaturated heterocycle and the like),
the preferred halogen atom includes a fluorine atom. Specifically, examples thereof include a
trifluoromethyl group, a pentafluoroethyl group, a heptafluoropropyl group, a nonafluorobutyl
group, a trifluoromethoxy group, a pentafluoroethoxy group, a heptafluoropropoxy group, a
nonafluorobutoxy group, a trifluoroacetyl group, a pentafluoropropionyl group, a
heptafluorobutyryl group and a nonafluoropentanoyl group.

[0021] The "Cq.g alkyl group” means a monovalent group which is derived by removing any
one of hydrogen atoms from a linear or branched aliphatic hydrocarbon having 1 to 8 carbon
atoms. Specifically, examples thereof include a methyl group, an ethyl group, an isopropyl
group, a butyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a t-butyl group, a
pentyl group, an isopentyl group, a 2,3-dimethyl propyl group, a hexyl group, a 2,3-dimethyl
hexyl group, a 1,1-dimethyl pentyl group, a heptyl group and an octyl group. Preferably, it is a
C4.g alkyl group, more preferably a C4.5 alkyl group, still more preferably a Cq_4 alkyl group,
and still even more preferably a C4_3 alkyl group.

[0022] The "C4_g alkyl group which may be substituted" means an unsubtituted C4_g alkyl group
or a Cq_g alkyl group of which at least one hydrogen atom on the alkyl group is substituted by a

defined substituent(s). When two or more substituent groups are present, each substituent
group can be the same or different from each other. In addition, the alkyl group may be
substituted by a cyclic substituent group through a spiro bond. Preferably, it is a Cq_g alkyl
group which may be substituted by 1 to 3 substituent(s). More preferably, it is 1 to 3
substituent(s) for C4_g alkyl group and a Cq_4 alkyl group, and 1 to 2 substituent(s) for a Cq_3

alkyl group.
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[0023] The "C,_g alkenyl group" means a monovalent group wherein at least one double bond

(two adjacent SP2 carbon atoms) is comprised in a linear or branched aliphatic hydrocarbon
group having 1 to 8 carbon atoms. Specific examples of the Co_g alkenyl group include a vinyl
group, an allyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl group, a 2-butenyl
group (including both cis and trans), a 3-butenyl group, a pentenyl group and a hexenyl group.
Preferably, it is a Co_g alkenyl group, more preferably a Co_g alkenyl group, still more preferably

a Co_4 alkenyl group, and still even more preferably a C,_3 alkenyl group.

[0024] The "Co_g alkenyl group which may be substituted" means the unsubtituted Co_g alkenyl
group described above or a Co_g alkenyl group of which at least one hydrogen atom on the

alkenyl group is substituted by a defined substituent(s). When two or more substituent groups
are present, each substituent group can be the same or different from each other. In addition,
the single-bonded carbon atom may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a Co.g alkenyl group which may be substituted by 1 to 3

substituent(s). More preferably, it is 1 to 3 substituent(s) for a Cog alkenyl group and a Cy.4
alkenyl group, 1 to 2 substituent(s) for a Co_3 alkenyl group.

[0025] The "Co_g alkynyl group" means a monovalent group wherein at least one triple bond

(two adjacent SP carbon atoms) is comprised in a linear or branched aliphatic hydrocarbon
group having 1 to 8 carbon atoms. Specific examples of the Co_g alkynyl group include an
ethynyl group, a 1-propynyl group, a propargyl group and a 3-butynyl group. Preferably, it is a
Co_g alkynyl group, more preferably a Co_g alkynyl group, still more preferably a Co_4 alkynyl

group, and still even more preferably a Co_3 alkynyl group.

[0026] The "C,._g alkynyl group which may be substituted" means the unsubtituted Co_g alkynyl
group described above or a Co_g alkynyl group of which at least one hydrogen atom on the

alkynyl group is substituted by a defined substituent(s). When two or more substituent groups
are present, each substituent group can be the same or different from each other. In addition,
the single-bonded carbon atom may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a Co.g alkynyl group which may be substituted by 1 to 3

substituent(s). More preferably, it is 1 to 3 substituent(s) for a Co.g alkynyl group and a Cy.4
alkynyl group, and 1 to 2 substituent(s) for C,_3 alkynyl group.

[0027] The "Cs.g cycloalkyl group" means an aliphatic hydrocarbon group in cyclic form.
Preferably, it includes a Csg cycloalkyl group. Specifically, examples thereof include a

cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl
group and a cyclooctyl group. Preferably, it is a C4_g cycloalkyl group.

[0028] The "Cs.g cycloalkyl group which may be substituted" means the unsubtituted Cs.g
cycloalkyl group described above or a Cs.g cycloalkyl group of which at least one hydrogen

atom is substituted by a defined substituent group(s). When two or more substituent groups
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are present, each substituent group can be the same or different from each other. In addition,
the single-bonded carbon atom may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a Csg cycloalkyl group which may be substituted by 1 to 3

substituent(s).

[0029] The "4- to 10-membered heterocycloalkyl group" means a saturated or partially
unsaturated heterocyclic group which consists of 4 to 10 ring-constituting atoms and comprises
1 to 3 hetero atoms that are selected from O, S and N. The heterocycloalkyl group can be a
monocyclic, a bicyclic or a spirocyclic type heterocycloalkyl group. Specifically, examples
thereof include an oxetanyl group, a tetrahydrofuryl group, a tetrahydrothienyl group, a
tetrahydropyranyl group, a pyrrolidino group, a pyrrolidinyl group, a piperidino group, a
piperidinyl group, a piperazino group, a piperazinyl group, a morpholino group, a morpholinyl
group, a tetrahydrothiopyranyl group, a thiomorpholino group, an imidazolidinyl group, a 1,3-
dioxolanyl group, a tetrahydropyranyl group, a 1,3-dioxanyl group, a 1,2,3,6-tetrahydropyridinyl
group, a 1,4-Dioxa-8-aza-spiro[4.5]decanyl group, and a 1-oxa-8-aza-spiro[4.5]decanyl group.
Preferably, it is a 4- to 8-membered heterocycloalkyl group, more preferably, 4- to 6-membered
heterocycloalkyl group.

[0030] The "4- to 10-membered heterocycloalkyl group which may be substituted" means the
unsubtituted 4- to 10-membered heterocycloalkyl group described above or a 4- to 10-
membered heterocycloalkyl group of which at least one hydrogen atom on the heterocycloalkyl
group is substituted by a defined substituent(s). When two or more substituent groups are
present, each substituent group can be the same or different from each other. In addition, the
alkyl group may be substituted by a cyclic substituent group through a spiro bond. Preferably, it
is a 4- to 10-membered heterocycloalkyl group which may be substituted by 1 to 4
substituent(s). More preferably, it is 1 to 4 substituent(s) for a 4- to 8-membered
heterocycloalkyl group, and 1 to 3 substituent(s) for a 4- to 6-membered heterocycloalkyl
group. When the substituent is an oxo group, 2 oxo group can combine with the same sulfur
atom. When the salt is formed, 2 alkyl group can combine with the same nitrogen atom.

[0031] The "Cg.1g aryl group" means a monovalent aromatic hydrocarbon ring. Specific
examples of the Cg.1¢ aryl group include a phenyl group, a 1-naphthyl group and a 2-naphthyl
group. Preferably, it is a Cg aryl group or a Cqq aryl group.

[0032] The "Cg.1¢0 aryl group which may be substituted" means the unsubtituted Cg.1¢9 aryl
group described above or a Cg.1g aryl group of which at least one hydrogen atom is substituted

by a defined substituent group(s). When two or more substituent groups are present, each
substituent group can be the same or different from each other. Preferably, it is a Cg.1g aryl

group which may be substituted by 1 to 3 substituent(s).

[0033] The "5- to 14-membered heteroaryl group” means an aromatic cyclic group comprising
one or more hetero atoms among 5 to 14 ring-constituting atoms. The cycle can be a
monocyclic or bicyclic heteroaryl group fused to a benzene ring or a monocyclic heteroaryl
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ring. Specific examples thereof include a furyl group, a thienyl group, a pyrrolyl group, an
imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group,
an isooxazolyl group, an oxadiazolyl group, a thiadiazolyl group, a triazolyl group, a tetrazolyl
group, a pyridyl group, a pyrimidyl group, a pyridazinyl group, a pyrazinyl group, a triazinyl
group, a benzofuranyl group, a benzothienyl group, a benzothiadiazolyl group, a benzothiazolyl
group, a benzoxazolyl group, a benzoxadiazolyl group, a benzoimidazolyl group, an indolyl
group, an isoindolyl group, an indazolyl group, a quinolyl group, an isoquinolyl group, a
cinnolinyl group, a quinazolinyl group, a quinoxalinyl group, a benzodioxolyl group, an
indolizinyl group, an imidazopyridyl group and the like. Preferably, it is a 5- to 6-memebred
heteroaryl group.

[0034] The "5- to 14-membered heteroaryl group which may be substituted" means the
unsubtituted 5- to 14-membered ring heteroaryl group described above or a 5- to 14-
membered ring heteroaryl group of which at least one hydrogen atom on the heteroaryl group
is substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. Preferably, it is a 5- to
14-membered heteroaryl group which may be substituted by 1 to 3 substituent(s). More
preferably, it is 1 to 3 substituent(s) or 1 to 2 substituent(s) for a 5- to 6-membered heteroaryl

group.

[0035] The "C1.g alkanoyl group"” means a C1._g alkyl-C(O)- group, and the Cq_g alkyl group is
described above. Specifically, examples thereof include acetyl, propionyl, butyryl, isobutyryl,
pentanoyl, tert-butylcarbonyl and a hexanoyl group. Preferably, it is a C4_g alkanoyl group, and

more preferably a C4_3 alkanoyl group.

[0036] The "Cq.g alkanoyl group which may be substituted” means the unsubtituted Cq.g
alkanoyl group described above or a C¢_g alkanoyl group of which at least one hydrogen atom

on the alkanoyl group is substituted by a defined substituent(s). When two or more substituent
groups are present, each substituent group can be the same or different from each other.
Preferably, it is a C4_.g alkanoyl group which may be substituted by 1 to 3 substituent(s). More

preferably, it is 1 to 2 substituent(s) for a C4_g alkanoyl group and a C4_3 alkanoyl group.

[0037] The "Cs.g cycloalkylcarbonyl group" means a Cs.g cycloalkyl-C(O)- group, and the Cs.g
cycloalkyl group is described above. Specificallyy, examples thereof include a
cyclopropylcarbonyl group, a cyclobutylcarbonyl group, a cyclopentylcarbonyl group, a
cyclohexylcarbonyl group, a cycloheptylcarbonyl group and a cyclooctylcarbonyl group.

[0038] The "4- to 10-membered heterocycloalkylcarbonyl group” means a 4- to 10-membered
heterocycloalkyl-CO- group, and the 4- to 10-membered heterocycloalkyl is described above.

[0039] The "4- to 10-membered heterocycloalkylcarbonyl group which may be substituted”
means the unsubtituted 4- to 10-membered heterocycloalkylcarbonyl group described above
or a 4- to 10-membered heterocycloalkylcarbonyl group in which at least one hydrogen atom of
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the heterocycloalkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. In addition, the heterocycloalkyl moiety may be substituted by a cyclic substituent group
through a spiro bond. Preferably, it is a 4- to 10-membered heterocycloalkylcarbonyl group
which may be substituted by 1 to 3 substituent(s).

[0040] The "aminocarbonyl group which may be substituted" means an unsubtituted
aminocarbonyl group or an aminocarbonyl group in which one or two hydrogen atoms on the
nitrogen atom are substituted by a defined substituent(s). When two substituent groups are
present, each substituent group can be the same or different from each other.

[0041] The "Cj.g cycloalkyl (Cq.g alkyl) aminocarbonyloxy group” means a Cj.g cycloalkyl-
NHC(O)O- group or a Cs_g cycloalkyl-N(C4._g alkyl) C(O)O- group, and the Cs_g cycloalkyl group
is described above. Specifically, examples thereof include a cyclopropylaminocarbonyloxy
group, a cyclobutylaminocarbonyloxy group, a cyclopentylaminocarbonyloxy group, a
cyclohexylaminocarbonyloxy group, a cyclopropyl(N-methyl)aminocarbonyloxy group, and a
cyclobutyl(N-methyl)aminocarbonyloxy group.

[0042] The "(Cq.g alkyl)y-aminocarbonyl group”, wherein x is a symbol defined in claims,
means a NH>C(O)- group, a (C4.g alkyl)NH-C(O)- group, or a (C4.g alkyl)oN-C(O)- group.
Specifically, examples thereof include a N-methyl-aminocarbonyl group, N-ethyl-aminocarbonyl
group, N-n-buthyl-aminocarbonyl group, a N,N-dimethylaminocarbonyl group.

[0043] The "(C4.g alkyl),-aminocarbonyl group which may be substituted" means an
unsubtituted (Cq.g alkyl)y-aminocarbonyl group described above or an (Cqg alkyl)y-

aminocarbonyl group in which at least one hydrogen atom on the nitrogen atom or the alkyl
moiety are substituted by a defined substituent(s). When plural substituent groups are present,
each substituent group can be the same or different from each other.

[0044] The "Cg.10 aryl(Cq.g alkyl)aminocarbonyl group"means a Cg g aryl-NHC(O)-group, or a
Ce-10 aryl-N(C1_g alky)-C(O)- group. Specifically, examples thereof include a phenyl-NHC(O)-
group, or a phenyl-(N-methyl)-aminocarbonyl group, wherein the Cg.1g aryl group and Cq_g

alkyl are described above. Specifically, examples thereof include a phenylaminocarbonylamino
group and a phenylaminocarbonyl(N-methyl)amino group.

[0045] The "4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group" means a
carbonyl group to which a 4- to 10-membered nitrogen-containig heterocycloalkyl group is
bonded. Herein, the 4- to 10-membered nitrogen-containig heterocycloalkyl group (i.e., 4- to
10-membered heterocycloalkyl group comprising a nitrogen atom(s)) means a heterocycloalkyl
group which consists of 4 to 10 ring-constituting atoms and comprises at least one nitrogen
atom as a hetero atom. Preferably, it is bonded to the carbonyl group via a nitrogen atom that
is comprised in the heterocycloalkyl ring. Specific examples of the 4- to 10-membered
nitrogen-containing heterocycloalkyl group include a pyrrolidinyl group, an imidazolidinnyl
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group, a morpholino group, a thiomorphorino group, a piperazino group and a piperidino
group. As for the 4- to 10-membered nitrogen-containig heterocycloalkylcarbonyl group,
examples thereof include a pyrrolidinocarbonyl group, a piperidinocarbonyl group, a
piperazinocarbonyl group and a morpholinocarbonyl group.

[0046] The "4- to 10-membered nitrogen-containig heterocycloalkylcarbonyl group, which may
be substituted" means the unsubtituted 4- 1o 10-membered nitrogen-containig
heterocycloalkylcarbonyl group as described above or a 4- to 10-membered
heterocycloalkylcarbonyl group in which at least one hydrogen atom of the heterocycloalkyl
moiety is substituted by a defined substituent(s). When two or more substituent groups are
present, each substituent group can be the same or different from each other. In addition, the
heterocycloalkyl moiety may be substituted by a cyclic substituent group through a spiro bond.
Preferably, it is a 4- to 10-membered nitrogen-containig heterocycloalkylcarbonyl group which
may be substituted by 1 to 3 substituent(s).

[0047] The "4- to 10-membered heterocycloalkyl (Cg.g alkyl) aminocarbonyl group” means 4-

to 10-membered heterocycloalkyl NHC(O)- group, or a 4- to 10-membered heterocycloalkyl
N(C4.g alky)-C(O)- group. Specifically, examples thereof include a oxetan-3-yl amide group,

and a (1,1-dioxo-tetrahydro-thiophen-3-yl)-amide group.

[0048] The "4- to 10-membered heterocycloalkyl(Cg.g alkyl)aminocarbonyl group which may be

substituted by one or more oxo groups" means the unsubstituted 4- to 10-membered
heterocycloalkylaminocarbonyl group described above or the 4- to 10-membered
heterocycloalkylaminocarbonyl group in which the heterocycloalkyl moiety is substituted by at
least one oxo group.

[0049] The "Cg_10 arylsulfonyl group" means a Cg_1g aryl-S(O)»- group and the Cg_1¢ aryl group
is described above. Specifically, examples thereof include a phenylsulfonyl group.

[0050] The "5- to 14-membered heteroarylsulfonyl group” means a 5- to 14-membered
heteroaryl-S(O)o>- group, and the 5- to 14-membered heteroaryl is described above.

Specifically, examples thereof include a imidazol-sulfonyl group.

[0051] The "(C4_g alkyl)y-amino group”, wherein x is a symbol defined in claims, means an
amino group, a NH(C1_g alkyl) group, or a N(C4_g alkyl)o>- group. Specifically, examples thereof

include amino, methylamino, ethylamino, butylamino, isopropylamino, dimethylamino and
diethylamino. Preferably, it is a C4.3 alkylamino group.

[0052] The "(C1._g alkyl)x-amino group which may be substituted" means an unsubtituted (C1_g
alkyl)x-amino group or an amino group in which one or two hydrogen atoms on the nitrogen

atom or the alkyl moiety are substituted by a defined substituent(s). When two substituent
groups are present, each substituent group can be the same or different from each other.
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[0053] The "C4_g alkylcarbonyl(Cq_g alkyl)Yamino group" means a C1_g alkyl-C(O)-NH-group or a
C1.g alkyl-C(O)-N(C1.g alkyl)- group, and the Cq.g alkyl is described above. Specifically,
examples thereof include a methylcarbonylamino group, an ethylcarbonylamino group, a
propylcarbonylamino group and a butylcarbonylamino group.

[0054] The "Cq.g alkylcarbonyl(Cgq.g alkyl)amino group which may be substituted" means the
unsubstituted Cq.g alkylcarbonyl(Co.g alkyl)amino group described above or the Cqg
alkylcarbonyl(Cgq.g alkyl)amino group in which at least one hydrogen atoms of the terminal alkyl

moiety is substituted by a defined substituent(s). When two or more substituent groups are
present, each substituent group can be the same or different from each other. In addition, the
alkyl moiety may be substituted by a cyclic substituent group through a spiro bond. Preferably,
it is a Cqg alkylcarbonyl(Cq.g alkyl)amino group which may be substituted by 1 to 3

substituent(s).

[0055] The "Cg_10 arylcarbonyl(Cq.g alkyl)amino group” means a Cg 1¢g aryl-C(O)-NH-group or a
Ce-10 aryl-C(O)-N(C4.g alkyl)- group and the Cg.1¢ aryl group and the Cq_g alkyl group are
described above. Specifically, examples thereof include a phenylcarbonylamino group.

[0056] The "Cg.1¢ arylcarbonyl(Cq.g alkyl)amino group which may be substituted" means the
unsubstituted Cg.1¢g arylcarbonyl(Cg.g alkyl)amino group described above or the Cg.qg
arylcarbonyl(Cq_g alkyl)amino group in which at least one hydrogen atoms of the aryl moiety is

substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. Preferably, it is a Cg.1¢

arylcarbonyl(Cg.g alkyl)Yamino group which may be substituted by 1 to 3 substituent(s).

[0057] The "(Cq_g alkyl)y,-aminocarbonyl(Cg_g alkyl)amino group”, wherein x is a symbol defined
in claims, means a NH>C(O)NH- group, a (Cq.g alky)NHC(O)NH-group, a NH>C(O)N(C4._g
alkyl)- group, or a (Cq.g alkyh)NHC(O)N(C4.g alkyl)- group, and the Cq_g alkyl is described
above. Specifically, examples thereof include aminocarbonyl-(N-methyl)amino, and (N-
methyl)aminocarbonyl-(N'-methyl)amino.

[0058] The "(Cq.g alkyl)x-aminocarbonyl(Cqg.g alkyl)amino group which may be substituted"
means an unsubstituted (C4_g alkyl)y-aminocarbonyl(Cq_g alkyl) amino group, or a (Cq_g alkyl)y-
aminocarbonyl(Cq.g alkyl) amino group in which at least one hydrogen atom on the nitrogen
atom or the alkyl moiety is substituted by a defined substituent. Preferably, it is a (C1.g alkyl)y-

aminocarbonyl(Cq.g alkyl) amino group which may be substituted by a phenyl group.

[0059] The "C4.g alkylsulfonylamino group" means a Cq_g alkyl-S (O)>-NH- group and the C4_g
alkyl group is described above. Specifically, examples thereof include a methylsulfonylamino
group and an ethylsulfonylamino group.



DK/EP 3345903 T3

[0060] The "(C4.g alkyl)y-aminosulfonyl(Cq_g alkyl)amino group”, wherein x is a symbol defined
in claims, means a NH>S(O)oNH- group, a NH(C_g alkyl)-S(O)oNH-group, or a N(Cq._g alkyl)o-
S(0O)oNH- group, a NHS(0)oN(C1_g alkyl)- group, a NH(C4_g alkyl)-S(QO)2(C4.g alkyl)N- group,
or a N(Cq_g alkyl)>-S(O)o(C4.g alkyl)N-group, and the C4_g alkyl group is described above.
Specifically, examples thereof include a methylamino-sulfonylamino group and a
dimethylamino-sulfonylamino group.

[0061] The "Cq.g alkoxy group"” means a Cq.g alkyl-O- group. Specifically, examples thereof

include a methoxy group, an ethoxy group, a 1-propoxy group, a 2-propoxy group, a n-butoxy
group, an i-butoxy group, a sec-butoxy group, a t-butoxy group, a 1-pentyloxy group, a 2-
pentyloxy group, a 3-pentyloxy group, a 2-methyl-1-butyloxy group, a 3-methyl-1-butyloxy
group, a 2-methyl-2-butyloxy group, a 3-methyl-2-butyloxy group, a 2,2-dimethyl-1-propyloxy
group, a 1-hexyloxy group, a 2-hexyloxy group, a 3-hexyloxy group, a 2-methyl-1-pentyloxy
group, a 3-methyl-1-pentyloxy group, a 4-methyl-1-pentyloxy group, a 2-methyl-2-pentyloxy
group, a 3-methyl-2-pentyloxy group, a 4-methyl-2-pentyloxy group, a 2-methyl-3-pentyloxy
group, a 3-methyl-3-pentyloxy group, a 2,3-dimethyl-1-butyloxy group, a 3,3-dimethyl-1-
butyloxy group, a 2,2-dimethyl-1-butyloxy group, a 2-ethyl-1-butyloxy group, a 3,3-dimethyl-2-
butyloxy group, a 2,3-dimethyl-2-butyloxy group and a 1-methyl-cyclopropylmethoxy group.
Preferably, it is a C4_g alkoxy group, more preferably a C4_g alkoxy group, still more preferably a

C4.4 alkoxy group, and still even more preferably a C¢_3 alkoxy group.

[0062] The "C1.g alkoxy group which may be substituted" means an unsubtituted C4_g alkoxy
group or a Cq_g alkoxy group in which at least one hydrogen atom of the alkyl moiety is

substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. In addition, the alkyl
moiety may be substituted by a cyclic substituent group through a spiro bond. Preferably, it is a
C1.s alkoxy group which may be substituted by 1 to 3 substituent(s). More preferably, itis 1 to 3
substituent(s) for C¢_g alkoxy group and a C4_4 alkoxy group, and 1 to 2 substituent(s) for a C4.

3 alkoxy group.

[0063] The "C1.g alkoxycarbonyl group"” means a Cq_g alkyl-O-C(Q)- group and the Cq_g alkyl
group is described above. Specifically, examples thereof include a methoxycarbonyl group, an
ethoxycarbonyl group, a n-propoxycarbonyl group and an i-propoxycarbonyl group. Preferably,
it is a C1_g alkoxycarbonyl group, and more preferably a C4.3 alkoxycarbonyl group.

[0064] The "C4.g alkoxycarbonyl group which may be substituted" means the unsubtituted C4_g
alkoxycarbonyl group described above or a C4_g alkoxycarbonyl group of which at least one
hydrogen atom is substituted by a defined substituent(s). When two or more substituent groups
are present, each substituent group can be the same or different from each other. In addition,
the alkyl moiety of the alkoxycarbonyl group may be substituted by a cyclic substituent group
through a spiro bond. Preferably, it is a C¢_g alkoxycarbonyl group which may be substituted by
1 to 3 substituent(s).
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[0065] The "Cq.g alkoxy(Cq.g alkyl)aminocarbonyl group” means a HO-NH-C(O)-group, a C4.g
alkyl-NH-C(O)- group, a HO-N(C4_g alkyl)-C(Q)- group, or a Cq.g alkyl-N(C4_g alkyl)-C(O)-
group, and has a C4_g alkoxy group or a Cq_g alkyl group as described above. Specifically,

examples thereof include a methoxyaminocarbonyl group, an ethoxyaminocarbonyl group, a n-
propoxyaminocarbonyl group and an i-propoxyaminocarbonyl group. Preferably, it is a Cqg

alkoxyaminocarbonyl group, and more preferably a C4.3 alkoxyaminocarbonyl group.

[0066] The "Cq.g alkoxy(Cq.g alkyl)aminocarbonyl group which may be substituted" means the
unsubtituted hydroxyaminocarbonyl group described above, or a Cq.g alkoxyaminocarbonyl
group, a hydroxy(C4.g alkyl)aminocarbonyl group or a Cq.g alkoxy(C4.g alkyl)aminocarbonyl
group, wherein at least one hydrogen atom of the alkyl moiety is substituted by a defined
substituent(s). When two or more substituent groups are present, each substituent group can
be the same or different from each other. In addition, the alkyl moiety may be substituted by a
cyclic substituent group through a spiro bond. Preferably, it is a C4.g alkoxy aminocarbonyl

group which may be substituted by 1 to 3 substituent(s).

[0067] The "4- to 10-membered heterocycloalkyloxy group" means a 4- to 10-membered
heterocycloalkyl-O- group, and the 4- to 10-membered heterocycloalkyl is described above.

[0068] The "4- to 10-membered heterocycloalkyloxy group which may be substituted" means
the unsubtituted 4- to 10-membered heterocycloalkyloxy group described above or a 4- to 10-
membered heterocycloalkyloxy group in which at least one hydrogen atom of the
heterocycloalkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. In addition, the heterocycloalkyl moiety may be substituted by a cyclic substituent group
through a spiro bond. Preferably, it is a 4- to 10-membered heterocycloalkyloxy group which
may be substituted by 1 to 3 substituent(s).

[0069] The "Cg.1g aryloxy group” means a Cg.1g aryl-O- group, and the Cg.1g aryl group is
described above.

[0070] The "5- to 14-membered heteroaryloxy group" means a 5- to 14-membered heteroaryl-
O- group, and the 5- to 14-membered heteroaryl is described above. Specifically, examples
thereof include a pyrimidinyloxy group.

[0071] The "C4_g alkylcarbonyloxy group" means a Cq_g alkyl-C(O)-O- group, and the Cq_g alkyl
is described above. Specifically, examples thereof include a methylcarbonyloxy group, an
ethylcarbonyloxy group and a propylcarbonyloxy group.

[0072] The "Co_g alkenylcarbonyloxy group” means a Co_g alkenyl-C(O)-O- group, and the Co.g

alkenyl is described above. Specifically, examples thereof include a 2-methyl-2-butenoyloxy
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group.

[0073] The "4- to 10-membered heterocycloalkylcarbonyloxy group" means a 4- to 10-
membered heterocycloalkyl-C(O)-O- group, and the 4- to 10-membered heterocycloalkyl is
described above.

[0074] The "(C4.g alkyl)y-aminocarbonyloxy group”, wherein x is a symbol defined in claims,
means a NH2C(O)-O- group, a NH(C.g alkyl)-C(O)-O- group, or a N(Cq.g alkyl)>-C(O)-O-
group. Specifically, examples thereof include a methylamino-carbonyloxy group, an
ethylamino-carbonyloxy group and a propylamino-carbonyloxy group.

[0075] The "(Cq.g alkyl)x-aminocarbonyloxy group which may be substituted" means an
unsubtituted (C4.g alkyl)x-aminocarbonyloxy group or a (C4.g alkyl)x-aminocarbonyloxy group

group in which one or two hydrogen atoms on the nitrogen atom or the alkyl moiety are
substituted by a defined substituent(s). When two substituent groups are present, each
substituent group can be the same or different from each other.

[0076] The "4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl group” means the
4- to 10-membered nitrogen-containing heterocycloalkyl-S(O)>- group described above.

Specifically, examples thereof include a morphorino-sulfonyl group.

[0077] The "4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl groupwhich may
be substituted” means the unsubstituted 4- to 10-membered nitrogen-containing
heterocycloalkylsulfonyl group described above or the 4- to 10-membered nitrogen-containing
heterocycloalkylsulfonyloxy group in which at least one hydrogen atom of the 4- to 10-
membered nitrogen-containing heterocycloalkyl moiety is substituted by a defined
substituent(s). When two or more substituent groups are present, each substituent group can
be the same or different from each other. Preferably, it is a 4- to 10-membered nitrogen-
containing heterocycloalkylsulfonyl which may be substituted by 1 to 3 substituent(s).

[0078] The "4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy group" means
the 4- to 10-membered nitrogen-containing heterocycloalkyl-S(O),-O-group described above.
Specifically, examples thereof include a morphorino-sulfonyloxy group and a piperadino-
sulfonyloxy group.

[0079] The "4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy group which
may be substituted" means the unsubstituted 4- to 10-membered nitrogen-containing
heterocycloalkylsulfonyloxy group described above or the 4- to 10-membered nitrogen-
containing heterocycloalkylsulfonyloxy group in which at least one hydrogen atom of the 4- to
10-membered nitrogen-containing heterocycloalkyl moiety is substituted by a defined
substituent(s). When two or more substituent groups are present, each substituent group can
be the same or different from each other.

Preferably, it is a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy which
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may be substituted by 1 to 3 substituent(s).

[0080] The "C4_g alkylsulfonyloxy group" means a C4_g alkyl-S(0O),-O- group, and the Cq_g alkyl

is described above.

[0081] The "C4_g alkylsulfonyloxy group which may be substituted” means the unsubtituted C1_g
alkylsulfonyloxy group described above or a Cq_g alkylsulfonyloxy group in which at least one

hydrogen atom of the alkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. In addition, the alkyl moiety may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a Cq.g alkylsulfonyloxy group which may be substituted by 1 to 3

substituent(s). Specifically, examples thereof include a trifluoromethylsulfonyloxy group.

[0082] The "(C4.g alkyl)x-aminosulfonyloxy group" wherein x is a symbol defined in claims,
means a NHoS(O)o>- group, a N(Cq.g alky)S(O)o>- group, or a N(Cq.g alkyl)2S(O)o- group.

Specifically, examples thereof include a N-methylaminosulfonyloxy group.

[0083] The "C_g alkylthio group” means a Cq_g alkyl-S- group, and the C4_g alkyl group is
described above. Examples thereof include methylthio, ethylthio, n-propylthio, i-propylthio, n-
butylthio, s-butylthio, i-butylthio, t-butylthio, n-pentylthio, 3-methylbutylthio, 2-methylbutylthio, 1-
methylbutylthio, 1-ethylpropylthio, n-hexylthio, 4-methylpentylthio, 3-methylpentylthio, 2-
methylpentylthio, 1-methylpentylthio, 3-ethylbutylthio, and 2-ethylbutylthio and the like.
Preferably, it is a C1_g alkylthio group, and more preferably a C4_5 alkylthio group.

[0084] The "C4.g alkylthio group which may be substituted" means an unsubtituted C4_g
alkylthio group or a C4_g alkylthio group in which at least one hydrogen atom of the alkyl moiety

is substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. In addition, the alkyl
moiety may be substituted by a cyclic substituent group through a spiro bond. Preferably, it is a
C4_g alkylthio group which may be substituted by 1 to 3 substituent(s).

[0085] The "C4_g alkylsulfonyl group" means a C1_g alkyl-S(O)o- group, and the C4_g alkyl group
is described above. Specifically, examples thereof include a methylsulfonyl group, an
ethylsulfonyl group and a n-propylsulfonyl group. Preferably, it is a C4_g alkylsulfonyl group, and
more preferably a C4_3 alkylsulfonyl group.

[0086] The "C4.g alkylsulfinyl group” means a Cq.g alkyl-S(O)- group, and the Cq_g alkyl group
is described above. Specifically, examples thereof include a methylsulfinyl group, an
ethylsulfinyl group and a n-propylsulfinyl group. Preferably, it is a C4_g alkylsulfinyl group, and
more preferably a Cq_3 alkylsulfinyl group.

[0087] The "C4.g alkylsulfonyl group which may be substituted” means the unsubtituted C4_g
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alkylsulfonyl group described above or a C4.g alkylsulfonyl group in which at least one

hydrogen atom of the alkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. Preferably, it is a Cq.g alkylsulfonyl group which may be substituted by 1 to 3

substituent(s).

[0088] The "Cq.g alkylsulfinyl group which may be substituted" means the unsubtituted Cq_g
alkylsulfinyl group described above or a C4_g alkylsulfinyl group in which at least one hydrogen

atom of the alkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. Preferably, it is a Cq.g alkylsulfinyl group which may be substituted by 1 to 3

substituent(s).

[0089] The "4- to 10-membered heterocycloalkylsulfonyl group” means a 4- to 10-membered
heterocycloalkyl-S(O)o- group, and the 4- to 10-membered heterocycloalkyl is described

above.

[0090] The "4- to 10-membered heterocycloalkylsulfonyl group which may be substituted”
means the unsubtituted 4- to 10-membered heterocycloalkylsulfonyl group described above or
a 4- to 10-membered heterocycloalkylsulfonyl group in which at least one hydrogen atom of
the heterocycloalkyl moiety is substituted by a defined substituent(s). When two or more
substituent groups are present, each substituent group can be the same or different from each
other. In addition, the heterocycloalkyl moiety may be substituted by a cyclic substituent group
through a spiro bond. Preferably, it is a 4- to 10-membered heterocycloalkylsulfonyl group
which may be substituted by 1 to 3 substituent(s).

[0091] The "(C4.g alkyl)y-aminosulfonyl group", wherein x is a symbl defined in claims, means a
NHo>-S(O)o- group,a Cq.g alkylamino-S(O)y- group, or a (Cq.g alkyl)oamino-S(O)-- group and
the Cq_g alkyl is described above. Specifically, examples thereof include an aminosulfonyl

group, a methylaminosulfonyl group and a dimethylaminosulfonyl group.

[0092] The "(Cq.g alkyl)y-aminosulfonyl group which may be substituted" means an
unsubtituted aminosulfonyl group or a (Cq.g alkyl)x-aminosulfonyl group in which one or two

hydrogen atoms on the nitrogen atom or the alkyl moiety are substituted by a defined
substituent(s). When two substituent groups are present, each substituent group can be the
same or different from each other.

[0093] The "C4.g alkoxycarbonyl(Cq_g alkyl)amino group"” means a C4_g alkoxy-C(O)-NH- group
or a Cq_g alkoxy-C(O)-N(C4.g alkyl)- group, wherein the C_g alkoxy group and Cq_g alkyl) are
described above. Specifically, examples thereof include a methoxycarbmamoyl group and an
N-ethylcarbonyl-N-methyl-amino group.
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[0094] The "C4.g alkoxycarbony(Cq.g alkyl)amino group which may be substituted" means the
unsubtituted Cq.g alkoxycarbony(Cqp.g alkyl)Jamino group described above, or a Cqg
alkoxycarbony(Cq_g alkyl)amino group, wherein at least one hydrogen atom of the alkyl moiety

is substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. Preferably, it is a Cq_g

alkoxycarbony(Cq.g alkyl)amino group which may be substituted by 1 to 3 substituent(s).

[0095] The "Cq.g alkoxycarbonyl(Cq.g alkyl)aminosulfonyl group" means a Cq.g alkoxy-C(O)-
NHS(O)»- group or a Cq.g alkoxy-C(O)-N(C4.g alky)S(O)o>- group, wherein the Cq.g alkoxy
group and Cq.g alkyl group are described above. Specifically, examples thereof include a

methoxycarbonylaminosulfonyl group and an ethoxycarbonyl-N-methyl-aminosulfonyl group.

[0096] The "Cg.1¢ aryloxycarbonyl(Cq.g alkyl)amino group"” means a Cg.1g aryl-O-C(O)-NH-
group or a Cg.1g aryl-O-C(O)-N(C1_g alkyl)- group, wherein the Cg_1¢ aryl group and Cq_g alkyl
are described above. Specifically, examples thereof include a phenyloxycarbonylamino group
and a N-methyl-N-phenyloxycarbonyl-amino group.

[0097] The "Cg.19 aryloxycarbonyl(Cq.g alkyl)amino group which may be substituted" means
the unsubstituted Cg.1¢ aryloxycarbonyl(Cq.g alkyl)amino group described above or the Cg 1g
aryloxycarbonyl(Cg.g alkyl)Yamino group in which at least one hydrogen atoms of the aryl moiety

is substituted by a defined substituent(s). When two or more substituent groups are present,
each substituent group can be the same or different from each other. Preferably, it is a Cg_1g

aryloxycarbonyl(Cgq_g alkyl)amino group which may be substituted by 1 to 3 substituent(s).

[0098] The "Cg.19 aryl (Co.g alkyl)aminocarbonyl(Cq.g alkyl)amino group" means a Cg.1g aryl
NHC(O)NH- group, a Cg.19 aryl-N(Cq.g alkyl)-C(O)NH- group, a Cg1g9 aryl-N(Cq.g alkyl)-
C(O)N(C1.g alkyD)- group, or a Cg.19 aryl-NH-C(O)N(C1.g alkyl)- group, wherein the Cg.1g aryl
group and C4.g alkyl are described above. Specifically, examples thereof include a

phenylaminocarbonylamino group and a phenylaminocarbonyl(N-methyl)amino group.

[0099] The "Cg.1g aryl (Cg.g alkyl)aminocarbonyl(Cqg alkyl)amino group which may be
substituted" means the unsubstituted Cg 1o aryl (Cg.g alkyl)aminocarbonyl(Cq_g alkyl) amino
group described above or the Cg_ 1 aryl (Cq.g alkyl)aminocarbonyl(Cq_g alkyl) amino group in
which at least one hydrogen atoms of the aryl moiety is substituted by a defined substituent(s).

When two or more substituent groups are present, each substituent group can be the same or
different from each other. Preferably, it is a Cgg aryl (Cg.g alkyl)aminocarbonyl(Cg.g

alkyl)amino group which may be substituted by 1 to 3 substituent(s).

[0100] The "Cg.10 aryl (Cp.g alkyl) aminocarbonyloxy group" means a Cg_19 aryl-NHC(O)-O-, or
a Cg.1o aryl-N(C1.g alkyl)-C(O)-O- group, wherein the Cg.19 aryl group and Cq.g alkyl are
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described above. Specifically, examples thereof include a phenylaminocarbonyloxy group and
a phenylaminocarbonyl(N-methyl)amino carbonyloxy group.

[0101] The "Cg.19 aryl (Cq.g alkyl) aminocarbonyloxy group which may be substituted" means
the unsubstituted Cg 1 aryl (Cq.g alkyl) aminocarbonyloxy group described above or the Cg.1g
aryl (Cq.g alkyl) aminocarbonyloxy group in which at least one hydrogen atoms of the aryl

moiety is substituted by a defined substituent(s). When two or more substituent groups are
present, each substituent group can be the same or different from each other. Preferably, it is a
Cg-10 aryl (Cp.g alkyl) aminocarbonyloxy group which may be substituted by 1 to 3

substituent(s).

[0102] The "C4_g alkylsulfonyl (Cq.g alkyl) amino group" means a C1.g alkyl-S(O)o-NH- group, or
a Cqg alkyl-S(O)>-N(Cq.g alkyl)- group. Specifically, examples thereof include a

methylsulphonylamino group and a methylsulphonyl-(N-methyl)amino group.

[0103] The "Co_g alkenyloxy group" means a Co_g alkenyl-O- group, wherein the Cy_g alkenyl
group is described above. Specific examples of the Co_g alkenyloxy group include a vinyloxy

group and a allyloxy group.

[0104] Preferably, all of A, A2 A3, A% A7, A8, A% and A'% are C, or any one of A2, A% A” and A®
is N and the remainings are C (with the proviso that, when AZ A% AT or A%is N, they do not
have a substituent group R?, R%, R” or R9). More preferably, all of them are C, or A% is N while
the remainings are C, even more preferably, all of them are C, or A4, A7, and A% is N and the
remainings are C (with the proviso that, when A% A7 orA%is N, they do not have a substituent
group R4, R’, R9Y).

[0105] Adis preferably NR® or O, more preferably NR®., even more preferably NH.

[0106] R! is preferably

1. [1] a hydrogen atom,
2. [2] a halogen atom,

and more preferably

1. [1] a hydrogen atom,
2. [2] a fluorine atom,
3. [3] a chlorine atom.

[0107] R'%is preferably a hydrogen atom.
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[0108] R? is preferably

1. [1] a hydrogen atom,
2.[2] a C4.5 alkyl group,
3. [3] a cyano,

4. [4] a halogen atom,

and more preferably

1. [1] a hydrogen atom,
2.[2] a C4.3 alkyl group,
3. [3] a fluorine atom,
4. [4] a chlorine atom,
5. [5] a bromine atom.

And even more preferably

1. [1] a hydrogen atom,
2. [2] a halogen atom,

Still more preferably

1. [1] a hydrogen atom,

[0109] R*is preferably

. [11 a hydrogen atom,

. [2] a C4.5 alkyl group which may be substituted by 1-11 halogen atom(s),
. [3] a Cs.g cycloalkyl group,

. [4] a cyano,

. [5] a halogen atom,

. [6] a (C1.3 alkyl)map-amino group (m4b: 0~2),

. [7] a hydroxy,

. [8] a C4.5 alkoxy group which may be substituted by 1-4 hydroxy(s),

0 ~N O Ok W N -

and more preferably

. [1] a hydrogen atom,
. [2] a C1_3 alkyl group which may be substituted by 1-7 halogen atom(s),
. [3] a C5_5 cycloalkyl group,

. [5] a florine atom,

1
2
3
4. [4] a cyano,
5
6. [6] a bromine atom,
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7. [7] an amino (C4.3 alkyl)ap-amino group,
8. [8] a hydroxy,
9. [9] a C4_3 alkoxy group which may be substituted by 1-2 hydroxy(s).

Even more preferably

. [1] a hydrogen atom,

. [2] a C1.g alkyl group which may be substituted by at least one halogen atom,
. [3] a C4_g cycloalkyl group,

. [4] a cyano,

. [5] a halogen atom,

. [6] a hydroxy,

. [7] a C_g alkoxy group which may be substituted by a hydroxy,

~N O Ok W N -

Still more preferably

1. [1] a hydrogen atom,
2. [2] a halogen atom,

[0110] R® is preferably

1. [1] a hydrogen atom,
2. [2] a Cy_5 alkyl group which may be substituted by 1-5 R substituent(s),
3. [3] a C4_5 alkylsulfonyl group,

and more preferably

1. [1] a hydrogen atom,
2. [2] a C4.3 alkyl group which may be substituted by 1-3 R®” substituent(s),
3. [3] a C4_3 alkylsulfonyl group.

Even more preferably

1. [1] a hydrogen atom,
2. [2] a C4_g alkyl group,

Still more preferably

1. [1] a hydrogen atom.

[0111] R®” is preferably



. [1] a C4.5 alkoxycarbonyl group,

. [2] a hydroxy,

. [3] a C4-5 alkoxy group,

. [4] a (C1_5 alkyl)jy5-amino group (m5: 0-2),
. [5] a Cg aryl,

o B WON =

. [6] a C1.5 alkylthio group,
and more preferably

1. [1] a C4.3 alkoxycarbonyl group,

2. [2] a hydroxy,

3. [3] a C4.3 alkoxy group,

4. [4] a (C4.3 alkyl)ms-amino group (m5: 0-2),
5. [5] a C4_3 alkylthio group,

even more preferably

1. [1] a hydroxy,

2. [2] a C4_5 alkoxy group,

3. [3] a (C4.5 alkyl),5-amino group (m5: 0-2),
4. [4] a C4_g alkylthio group.

[0112] R® and RS are preferably

1. [1] a C4_g alkyl group,

taken together with carbon atoms to which they are bound to form
2. [2] a C3.g cycloalkyl group,
3. [3] a 4- to 10-membered heterocycloalkyl group,

more preferably

1.[1] a C4.3 alkyl group,
taken together with carbon atoms to which they are bound to form
2. [2] a C3_g cycloalkyl group,

3. [3] a 4- to 6-membered heterocycloalkyl group,
even more preferably

1. [1] a methyl,
taken together with carbon atoms to which they are bound to form
2. [2] a cyclopentane,
3. [3] a tetrahydropyran,
4. [4] or a piperidine.

DK/EP 3345903 T3
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[0113] R’ is preferably

1. [1] a hydrogen atom,
2. [2] a fluorine atom,
3. [3] a bromine atom,
4. [4] a chlorine atom,

5. [5] a C4.5 alkoxy group which may be substituted by 1-4 R’ substituent(s),

and more preferably

1. [1] a hydrogen atom,
2. [2] a halogen atom,

and even more preferably

1. [1] a hydrogen atom,
2. [2] a fluorine atom,
3. [3] a bromine atom,
4. [4] a chlorine atom,

and still more preferably

1. [1] a hydrogen atom.

[0114] R™A is preferably

1. [1] a (C4_5 alkyl);7-amino group (m7: 0~2),
2. [2] a hydroxy,
3.[3] a 4- to 6-memberd heterocycloalkyl group which may be substituted by C_5 alkyl
group(s), and more preferably
1. [1] a (C4_3 alkyl),7-amino group (m7: 2),
2. [2] a hydroxy,
3.[3] a 4- to 6-memberd heterocycloalkyl group which may be substituted by Cq.3
alkyl group(s).

[0115] R3 is preferably

1. [1] a hydrogen atom,
2. [2] a C.5 alkyl group which may be substitued by 1-11 halogen atom(s),
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3. [3] a cyano,
. [4] a (C4.5 alkyl)m3g-aminocarbonyl group (m3a: 0~2) which maybe substitued by 1-5

n

R3A substituents,
. [6] a hydroxycarbonyl,
. [6] a C1.5 alkylcarbonyl group which maybe substitued by 1-4 hydroxy(s),
. [7] a halogen atom,
. [8] a (C1_3 alkyl)jy3-amino group (m3b: 0~2) which may be substituted by 1-2 Cg aryl(s),

O 00 ~N O O

. [9] a C4.5 alkyl carbonyl (Cq.3 alkyl) amino group which may be substituted by 1-2 Cg
aryl(s) or 1-2 Cg aryloxy(s),

10. [10] a Cg arylcarbonyl (Cq.3 alkyl) amino group which may be substituted by 1-5 C4_3
alkyl group(s) which may be substituted by 1-7 halogen atom(s),

11. [11] a (Cq.3 alkyl)mac-aminocarbonyl(Cq.3 alkyl)amino group (m3c: 0-1) which may be
substituted by a Cg aryl,

12. [12] a nitro,

13. [13] a hydroxy,

14. [14] a C1.5 alkoxy group which may be substituted by 1-4 R3B(s),

15. [15] a 4- to 6-membered heterocycloalkyloxy group,
16. [16] a 6-membered heteroaryloxy,
17.[17] a (C1.5 alkyl);3e-aminocarbonyloxy group (m3e: 0~2) which may be substituted by

1-3 Cg aryl(s),

18. [18] a 4- to 6-membered nitrogen-containing heterocycloalkylaminocarbonyl group,

19. [19] a C4_5 alkylthio group,

20. [20] a 5- to 6-membered heteroaryl group which may be substituted by 1-4 C¢_5 alkyl
group(s) which may be substituted by 1-3 C4_g5 alkoxy group(s),

21. [21] a C4.3 alkoxycarbonyl (Cq.3 alkyl) amino group which may be substituted by a Cq_3
alkoxy group,

22.[22] a Cg aryloxycarbonyl (Cq_3 alkyl) amino group which may be substituted by 1-3 C¢_3
alkyl group(s) which may be substituted by 1-9 halogen atom(s),

23. [23] a Cg aryloxycarbonyl (Cq.3 alkyl) aminocarbonyl (Cg_3 alkyl)amino group which may
be substituted by 1-3 R3C,

24. [24] a C3_g cycloalkyl (Cq_3 alkyl) aminocarbonyloxy group, and

25.[25] a Cg aryl (Cg.3 alkyl) aminocarbonyloxy group which may be substituted by 1-3

substituent(s) selected from the group consisting of a C4_g alkyl group and a C4.5 alkoxy

group(s).

[0116] R® is more preferably

1. [1] a hydrogen atom,
2. [2] a C4.3 alkyl group which may be substitued by 1-7 halogen atom(s),
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3. [3] a cyano,
4.[4] a (Cq.4 alkyl)ysg-aminocarbonyl group (m3a: 0~1) which maybe substitued by 1-4
R3A substituents,
5. [5] a hydroxycarbonyl,
6. [6] a halogen atom,
7.[7] a Cq.4 alkyl carbonyl (C4.3 alkyl) amino group which may be substituted by 1-2 Cg
aryl(s) or 1-2 Cg aryloxy(s),
8. [8] a Cg arylcarbonyl (Cq.3 alkyl) amino group which may be substituted by a C4_3 alkyl
group which may be substituted by 1-7 halogen atom(s),
9. [9] a nitro,
10. [10] a hydroxy,
11. [11] a C1-4 alkoxy group which may be substituted by 1-3 R3B substituent(s),
12. [12] a 4-membered heterocycloalkyloxy group,
13. [13] a (C4.3 alkyl)mze-aminocarbonyloxy group (m3e:l) which may be substituted by a Cg

aryl(s),

14. [14] a 6-membered nitrogen-containing heterocycloalkylaminocarbonyl group,

15. [15] a Cq_3 alkylthio group,

16. [16] a 5-membered heteroaryl group which may be substituted by a Cq_5 alkyl group
which may be substituted by a C4_3 alkoxy group,

17. [17] a Cg aryloxycarbonyl (Cq.3 alkyl) aminocarbonyl (Cg_3 alkyl)amino group which may
be substituted by a R3C substituent,

18. [18] a Cg cycloalkyl (Cq.o alkyl) aminocarbonyloxy group, and

19.[19] a Cg aryl (Cg.3 alkyl) aminocarbonyloxy group which may be substituted by 1-2
substituent(s) selected from the group consisting of a C1_4 alkyl group and a C1_3 alkoxy

group.

[0117] R3 is still more preferably

1. [1] a hydrogen atom,
2. [2] a cyano,
3. [3] a halogen atom,

R3 is still even more preferably

1. [1] a cyano,
2.[2] a halogen atom.

[0118] R3A is preferably
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1. [1] a Cg aryl,

2. [2] a C4_5 alkoxy group,

3. [3] a 5- or 6-membered heteroaryl group,
4. [4] a Cg arylsulfonyl.

[0119] R3B is preferably
1. [1] a hydroxy,
2. [2] a C_5 alkoxy group,
3. [3] a Cg aryl (Cq_3 alkyl) aminocarbonyl group,
4. [4] a (C4.3 alkyl)mag-amino group (m3d: 0~2),
5. [5] a halogen atom,

more preferably

1. [1] a hydroxy,
2. [2] a C_5 alkoxy group.

[0120] R3C is preferably

1. [1] a C_5 alkyl group which may be substituted by 1-11 halogen atom(s),
2. [2] a C4.5 alkoxy group,

more preferably

1. [1] a Cq_4 alkyl group which may be substituted by 1-9 halogen atom(s),
2. [2] a Cq_3 alkoxy group.

[0121] R8is preferably

1. [1] a hydrogen atom,

2. [2] a C4_5 alkyl group which may be substituted by 1-5 R8A substituent(s),

3. [3] a Co_5 alkenyl group,

4.[4] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-4 R8B

substituent(s),
5. [5] a 5- to 6-membered heteroaryl group which may be substituted by 1-4 C4_g alkyl

group(s),
6. [6] a (C1.5 alkyl)msg-aminocarbonyl group (m8g: 0~2) which maybe substituted by 1-3
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R8C substituent(s),
7. [7] a 4- to 6-membered heterocycloalkyl (Cq.3 alkyl) aminocarbonyl group which may be
substituted by 1-2 oxo group(s),
8. [8] a 4- to 6-membered nitrogen-containing heterocycloalkylcarbonyl group which may
be substituted by 1-4 R8P substituent(s),
9. [9] a hydroxycarbonyl,
10. [10] a Cq.5 alkoxy (Cq.3 alkyl) aminocarbonyl group which may be substituted by 1-3
hydroxy group (s),
11. [11] a halogen atom,
12.[12] a (Cq.5 alkyl)mg-amino group (m8j:0~2) which may be substituted by 1-2 R8M
substituent(s),
13. [13] a hydroxyl,
14. [14] a C1_5 alkoxy group which may be substituted by 1-4 R8 substituent(s),

15. [15] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by 1-5 RS8F
substituent(s),

16. [16] a 6-membered heteroaryloxy group,

17.[17] a (C4.5 alkyl)mg1-aminosulfonyloxy group (m8l1:0-2),

18. [18] a C1.5 alkyl thio group which may be substituted by 1-4 R® substituent(s),

19. [19] a C_5 alkylsulfonyl group which may be substituted by 1-4 R8G

substituent(s),

20. [20] a 6-membered heterocycloalkylsulfonyl group which may be substituted by a Cq.3
alkyl group,

21. [21] a Co_5 alkenyloxy group, and

22. [22] a C4.3 alkylsulfonyloxy group which may be substituted by 1-7 halogen atom(s).

And more preferably

1. [1] a hydrogen atom,

2. [2] a C4.3 alkyl group which may be substituted by 1-3 R8” substituent(s),

3. [3] a C2-4 alkenyl group,

4.[4] a 6-membered heterocycloalkyl group which may be substituted by 1-3 R8B
substituent(s),

5. [5] a 5- to 6-membered heteroaryl group which may be substituted by 1-2 C4_3 alkyl
group(s),

6. [6] a (C1.3 alkyl)msg-aminocarbonyl group (m8g: 0~2) which maybe substituted by 1-2
R8C substituent(s),

7. [7] a 4- to 6-membered heterocycloalkyl (Cq.1 alkyl) aminocarbonyl group which may be
substituted by 1-2 oxo group(s),
8. [8] a 6-membered nitrogen-containing heterocycloalkylcarbonyl group which may be

substituted by 1-2 R8P substituent(s),
9. [9] a hydroxycarbonyl,
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10. [10] a C4.3 alkoxy (Cq.3 alkyl) aminocarbonyl group which may be substituted by 1-2
hydroxy group (s),

11. [11] a bromine atom,

12.[12] a (Cq.3 alkyl)mg-amino group (m8j:0~2) which may be substituted by 1-2 R
substituent(s),

13. [13] a hydroxyl,

14. [14] a C1.5 alkoxy group which may be substituted by 1-3 R8 substituent(s),

15. [15] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by 1-3 RS8F
substituent(s),

16. [16] a 6-membered heteroaryloxy group,

17.[17] a (Cq.3 alkyl)mg1-aminosulfonyloxy group (m8l1:0-2),

18. [18] a C1_3 alkyl thio group which may be substituted by 1-2 R® substituent(s),

19. [19] a C1.3 alkylsulfonyl group which may be substituted by 1-2 R8C substituent(s),
20. [20] a 6-membered heterocycloalkylsulfonyl group which may be substituted by a Cq.3

alkyl group,
21. [21] a Co_3 alkenyloxy group, and

22. [22] a trifluoromethylsulfonyloxy group,
Even more preferably

1. [1] a hydrogen atom,
2. [2] a C4_3 alkyl group which may be substituted by 1-3 R8A substituent(s),

3.[3] a 6-membered heterocycloalkyl group which may be substituted by 1-3 R8B
substituent(s),

4.[4] a 5- to 6-membered heteroaryl group which may be substituted by 1-2 C¢_3 alkyl
group(s),

5. [5] a 4- to 6-membered heterocycloalkyl (C0-1 alkyl) aminocarbonyl group which may be
substituted by 1-2 oxo group(s),

6. [6] a 6-membered nitrogen-containing heterocycloalkylcarbonyl group which may be

substituted by 1-2 R8P substituent(s),

7.[7] a (Cq.3 alkyl)mg-amino group (m8j:0~2) which may be substituted by 1-2 REH
substituent(s),

8. [8] a hydroxyl,

RSE

9. [9] a C4_5 alkoxy group which may be substituted by 1-3 substituent(s),

10. [10] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by 1-3 R&"
substituent(s),
11. [11] a 6-membered heteroaryloxy group,

12. [12] a C1.3 alkyl thio group which may be substituted by 1-2 R8 substituent(s),

13. [13] a C1.3 alkylsulfonyl group which may be substituted by 1-2 R8C substituent(s), and
14. [14] a Co_3 alkenyloxy group,
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further preferably

1. [1] a hydrogen atom,
2. [2] a C4_3 alkyl group which may be substituted by 1-3 R8A substituent(s),

3.[3] a 6-membered heterocycloalkyl group which may be substituted by 1-3 R8B
substituent(s),

4.[4] a (Cq3 alkyl)mg-amino group (m8j:0~2) which may be substituted by 1-2 R8H
substituent(s),

5. [5] a C4.5 alkoxy group which may be substituted by 1-3 R8E substituent(s),and

6. [6] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by 1-3 RS8F

substituent(s),
Still more preferably

1. [1] a 4- to 10-membered heterocycloalkyl group which may be substituted by one or

more R8B described below,
Still even more preferably

1. [1] a 4- to 10-membered heterocycloalkyl group which may be substituted by at least
one halogen atom, C4_g alkyl group, or an oxo.

[0122] R8A s preferably

[8A-1] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-4 R8A1
substituent(s),

[BA-2] a (Cq.5 alkyl)msg-amino group (m8a:0~2) which may be substituted by 1-11 halogen

atom(s), and

[8A-3] a hydroxy;

[0123] R8A is more preferably

[8A-1] a 6-membered heterocycloalkyl group which may be substituted by 1-2 R8AT
substituent(s),

[BA-2] a (Cq.3 alkyl)masg-amino group (m8a:0~2) which may be substituted by 1-11 halogen

atom(s), and
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[8A-3] a hydroxy;

[0124] R®A1 s preferably

[8A1-1] a C¢_5 alkyl group,

[8A1-2] a C1_5 alkylsulfonyl group,

[8A1-3] a (C4.5 alkyl)mgs-aminosulfonyl group (m8b: 0~2), or
[BA1-4] an oxo group,

more preferably

[8A1-1] a Cq_3 alkyl group,

[8A1-2] a C_3 alkylsulfonyl group, or

[8A1-3] a (C4.3 alkyl)man- @aminosulfonyl group (m8b: 0),

[0125] R8B is preferably

[8B-1] a C1.g alkyl group which may be substituted by 1-13 R8B!

substituent(s),
[8B-2] a C2-6 alkynyl group,

[8B-3] a Cs¢4 cycloalkyl group which may be substituted by [1] cyano(s) or [2] Cg alkyl
group(s),

[8B-4] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-10 R8B2
substituent(s),

[8B-5] a Cq.g alkoxy group which may be substituted by 1-5 substituent(s) selected from the
group consisting of [1] a C_5 alkoxy group and [2] a C5_g cycloalkyl group,

[8B-6] a C1_5 alkoxycarbonyl group,

[8B-7] a C1_s5 alkylsulfonyl group,

[8B-8] a 5- to 6-membered heteroarylsulfonyl group,
[8B-9] a cyano,

[8B-10] a C1.g alkanoyl group which may be substituted by 1-2 R83 substituent(s),
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[8B-11] a C3_g cycloalkylcarbonyl group,
[8B-12] a (Cq.5 alkyl)mac-aminosulfonyl group (m8c:0-2),

[8B-13] a C1_g alkylsulfonyl (Cg.g alkyl) amino group,

[8B-14] a (Cq.g alkyl)msg-amino group (m8d:0-2) which may be substituted by 1-3 R8B4

substituent(s),

[8B-15] a hydroxy,

[8B-16] a (C1.g alkyl)mge-aminocarbonyl group (m8e:0-2), or
[8B-17] a C1.4 alkoxycarbonylamino group

more preferably

[8B-1] a C1.5 alkyl group which may be substituted by 1-3 R881,
[8B-2] a Co_5 alkynyl group,

[8B-3] a C4_5 cycloalkyl group which may be substituted by [1] a cyano or [2] a C4_g alkyl group,

[8B-4] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-8 R8B2
substituent(s),

[8B-5] a C4.5 alkoxy group which may be substituted by 1-2 substituent(s) selected from the
group consisting of [1] a C_3 alkoxy group and [2] a C5_g cycloalkyl group,

[8B-6] a C1_3 alkylsulfonyl group,
[8B-7] a cyano,

[8B-8] a C1.g alkanoyl group which may be substituted by a R883

substituent,
[8B-9] a C4_5 cycloalkylcarbonyl group,
[8B-10] a (C4.3 alkyl)mac-aminosulfonyl group (m8c:1-2),

[8B-11] a C4.5 alkylsulfonyl (Cg.3 alkyl) amino group,

[8B-12] a (C1.5 alkyl)msg-amino group (m8d:0-1) which may be substituted by 1-2 R8B4

substituent(s),
[8B-13] a hydroxy, or

[8B-14] a (C4.3 alkyl)mge-@aminocarbonyl group (m8e:0-1).



[0126] R®1 is preferably

[8B1-1] a C3.¢ cycloalkyl group,

[8B1-2] a hydroxy,
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[8B1-3] a C1.g alkoxy group which may be substituted by 1-2 C4_5 alkoxy group(s), or

[8B1-4] a cyano,

More preferably

[8B1-1] a C3.5 cycloalkyl group,

[8B1-2] a hydroxy,

[8B1-3] a C1.g alkoxy group which may be substituted by 1 C4_5 alkoxy group, or

[8B1-4] a cyano,

[0127] R®B2 s preferably
[8B2-1] a halogen atom,
[8B2-2] a C¢_g alkyl group,
[8B2-3] an oxo,

[8B2-4] a hydroxy, or
[8B2-5] a deuterium atom,
more preferably

[8B2-1] a fluorine atom,
[8B2-2] a C¢.3 alkyl group,
[8B2-3] an oxo, or

[6B2-4] a hydroxyl.

[0128] R8B3 is preferably
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[8B3-1] a (C1.g alkyl)mar-amino group (m8f.0-2),
more preferably
[8B3-1] a (C4.3 alkyl),gr-amino group (m8f: 2).

[0129] R84 s preferably
[8B4-1] a C4.g cycloalkyl group, or

[8B4-2] a hydroxy;

[0130] R8C is preferably
[8C-1] a hydroxyl,

[8C-2] a (C1.3 alkyl)mgh-amino group (m8h:0-1) which may be substituted by a (C1_3 alkyl)msi-
aminosulfonyl group (m8i:0-2),

[8C-3] a C4_3 alkylsulfonyl group,

[0131] R8P is preferably

[8D-1] a Cy.g alkyl group which may be substituted by a R®P! substituent,
[8D-2] a hydroxy group,

[8D-3] a C4.3 alkylsulfonyl group, or

[8D-4] a Cq_4 alkoxycarbonyl group;

[0132] R8P s preferably
[8D1-1] a hydroxy group, or

[8D1-2] a C4.3 alkoxy group;

[0133] R®H is preferably
[8H-1] a 4- to 6-membered heterocycloalkyl group,



DK/EP 3345903 T3

[0134] R8E is preferably

[BE-1] a hydroxy group,

[BE-2] a C1.g alkoxy group which may be substituted by 1-2 R8E7 substituent(s),
[BE-3] a C1_3 alkylsulfonyl group,

[BE-4] a C1_4 alkoxycarbonyl group,

[BE-5] a 4- to 6-membered nitrogen-containing heterocycloalkylcarbonyl group which may be

substituted by 1-2 R8ET substituent(s),

[BE-6] a (C1.5 alkyl)maki-amino group (m8k1: 0~2) which may be substituted by a R8E2

substituent,

[BE-7] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-4 R8E3
substituent(s),

[BE-8] a 5- to 6-membered heteroaryl group,

[BE-9] a (C1.g alkyl)msk2o-aminocarbonyl group (m8k2: 0~2) which may be substituted by 1-2

R8ES substituent(s),

[8E-10] a C1.5 alkoxy group which may be substituted by a R87 substituent,
[BE-11] a C4_3 alkylthio group,

[BE-12] a C1_3 alkylsulfinyl group,

[BE-13] a C1_5 alkylsulfonyl group,

[BE-14] a C1_3 alkylsulfonyl (Cg.g alkyl) amino group,

[BE-15] a 4- to 6-membered heterocycloalkylsulfonyl (Cq.3 alkyl) amino group which may be
substituted by 1-3 C4_g alkyl group(s);

more preferably

[BE-1] a (Cq.5 alkyl)mak1-amino group (m8k1: 2) which may be substituted by one or more
RSE2

[8E-2] a C1.g alkoxy group which may be substituted by one or more R8E7,

[BE-3] a C1_3 alkylsulfonyl group,
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[BE-4] a (C1.5 alkyl)maki-amino group (m8k1: 0~2) which may be substituted by a R8E2
substituent,
[BE-5] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-4 R8E3

substituent(s),

[BE-6] a 4- to 6-membered heterocycloalkylsulfonylamino group which may be substituted by
1-2 C4_3 alkyl group(s);

R8E1 s preferably

[BE1-1] a C1.4 alkoxycarbonyl group,

[BE1-2] a C4.3 alkanoyl group,

[BE1-3] a C1_5 alkylsulfonyl group,

[BE1-4] a (C4.3 alkyl)makz-aminosulfonyl group (m8k3: 0~2),

[BE1-5] a 4- to 6-membered heterocycloalkyl group;

[0135] R8E2 js preferably
[BE2-1] a hydroxy group,
[BE2-2] a C1_g alkoxycarbonyl group,

[BE2-3] a C3.5 cycloalkyl group which may be substituted by a C4_g alkyl group which may be
substituted by a hydroxy,

[BE1-4] a C¢_5 alkanoyl group which may be substituted by 1-3 substituent(s) selected from the
group consisting of [1] a (C4.3 alkyl)mgka-amino group (m8k4: 0~2) and [2] a halogen atom,

[BE2-5] a (Cq.3 alkyl)maks-aminocarbonyl group (m8k5: 0~2),
[BE2-6] a C1._3 alkylsulfonyl group,

[BE2-7] a (C4.3 alkyl)makg-aminosulfonyl group (m8k6: 0-1) which may be substituted by a Cq4

alkoxycarbonyl group.

more preferably
[BE2-1] a hydroxy group.

[0136] R8E3 is preferably
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[BE3-1] a Cq.g alkyl group which may be substituted by 1-3 substituent(s) selected from the
group consisting of [1] a hydroxy group or [2] a C_3 alkylcarbonyloxy group,

[BE3-2] a C1.4 alkylcarbonyloxy group,

[BE3-3] a hydroxy group,

[BE3-4] a C4._5 cycloalkyl group,

[BE3-5] a C1.4 alkoxycarbonyl group,

[BE3-6] a C1_5 alkylsulfonyl group,

[BE3-7] a (C4.3 alkyl)makg-aminocarbonyl group (m8k8: 0~2),

[BE3-8] a C¢_3 alkanoyl group which may be substituted by a hydroxy,

[BE3-9] an oxo group, or

[BE3-10] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-3
substituent(s) selected from the group consisting of [1] a C4.3 alkanoyl group, [2] a Cq14

alkoxycarbonyl group, or [3] a C4.3 alkylsulfonyl group;
more preferably
[BE3-1] a (C1.3 alkyl)makg-aminocarbonyl group (m8k8: 0~2), or

[BE3-2] an oxo group;

[0137] R84 is preferably

[BE4-1] a 4- to 6-membered heterocycloalkyl group,
[8E4-2] a Cq.3 alkanoyl group,

[8E4-3] a C.3 alkoxycarbonyl group,

[8BE4-4] a C_3 alkylsulfonyl group,

[BE4-5] a C1.3 alkylaminosulfonyl group;

[0138] R8E6 is preferably

[BE6B-1] a Coy_3 alkenylcarbonyloxy group,
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[BEB-2] a hydroxy group,
[BEB-3] a cyano,

[BEG-4] a (C1.3 alkyl)ygkg-amino group (m8k9: 0~2) which may be substituted by 1-2 hydroxy
group (s),

[BE6-5] a C1.3 alkoxy group which may be substituted by a hydroxy,
[BEG-6] a C1_4 alkylcarbonyloxy group,

[BEG-7] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-3 C4_g alkyl
group(s),

[BEB-8] a 5- to 6-membered heteroaryl group;

[0139] R87 is preferably
[BE7-1] a hydroxy group,

[BE7-2] a Cq.3 alkoxy group which may be substituted by a hydroxy;

[0140] R8F is preferably

[8F-1] a C1.5 alkyl group which may be substituted by 1-3 R& 1 substituent(s),
[8F-2] a C4.g cycloalkyl group,

[8F-3] a C¢_3 alkanoyl group which may be substituted by 1-7 halogen atom(s),
[8F-4] a C_g alkylcarbonyloxy group,

[BF-5] a C_5 alkoxycarbonyl group,

[8F-6] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-3 R8F2

substituent(s),
[8F-7] a C1_s5 alkylsulfonyl group, or
[8F-8] a hydroxy group;

More preferably
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R8F1

[8F-1] a C¢_3 alkyl group which may be substituted by a substituent,]

[8F-2] a C4_5 cycloalkyl group,

[8F-3] a 4- to 6-membered heterocycloalkyl group which may be substituted by a R8M2
substituent,

[8F-4] a C¢_3 alkylsulfonyl group,

[0141] R8F1 is preferably
[8F 1-1] a hydroxy group,
[BF 1-2] a C_5 alkoxy group, or

[8F 1-3] a halogen atom;

[0142] R8F2 js preferably
[BF2-1] a 4- to 6-membered heterocycloalkyl group,
[8F2-2] a C1.5 alkoxycarbonyl group, or

[8F2-3] a C1.3 alkylsulfonyl group,

[0143] R8C is preferably
[8G-1] a hydroxycarbonyl group,
[8G-2] a hydroxy group, or

[8G-3] a (C1.5 alkyl)mgi3-amino group (m8I3: 0~2),

[0144] R is preferably

1. [1] a hydrogen atom,

2. [2] a Cy.g alkyl group which may be substituted by 1-8 R% substituent(s),
3. [3] a C2-6 alkenyl group,

4. [4] a Co_g alkynyl group which may be substituted by 1-6 R9C substituent(s),
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(&)}

. [6] a C4_g cycloalkyl group,
6.[6] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-5 R9P
substituent(s),
7. [7] a Cg aryl group which may be substituted by 1-2 R% substituent(s),
8. [8] a 5- to 6-membered heteroaryl group which may be substituted by 1-3 C4_5 alkyl
group(s),
9. [9] a cyano,
10. [10] a C4_g alkanoyl group,
11. [11] a 4- to 6-membered nitrogen-containing heterocycloalkylcarbonyl group which may
be substituted by a C4_5 alkyl group,
12. [12] a halogen atom,
13.[13] a (Cq4 alkyl)mge-amino group (m9c: 0~2) which may be substituted by a R
substituent,
14. [14] a hydroxy,
15. [15] a C4_g alkoxy group which may be substituted by 1-5 R9C substituent(s),
16. [16] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by one or
two 4- to 6-membered heterocycloalkyl group(s),
17.[17] a C4_5 alkylthio group which may be substituted by (C4.3 alkyl)jgr-amino group(s)
(m9f: 0~2),
18.[18] a C4.5 alkylsulfonyl group which may be substituted by (C4.3 alkyl)mgg-amino
group(s) (m9g: 0~2),
19. [19] a (Cq_3 alkyl)maon-aminosulfonyl group (mSh: 0~2),
20. [20] a 4- to 6-membered nitrogen-containing heterocycloalkylsulfonyl group which may
be substituted by a C4_3 alkyl group;

More preferably

1. [1] a hydrogen atom,
. [2] a C1 alkyl group which may be substituted by a R% substituent,
. [3] a Co.5 alkenyl group,

. [4] a Co_g alkynyl group which may be substituted by a R9C substituent,
. [5] a Cs.g cycloalkyl group,

(o2 0NN &) B~ SV I \V)

. [6] a 4- to 6-membered heterocycloalkyl group which may be substituted by a R9D
substituent,
7. [7] a 5- to 6-membered heteroaryl group which may be substituted by a C4_5 alkyl group,
8. [8] a cyano,
9. [9] a C4_3 alkanoyl group,

10. [10] a halogen atom,

11. [11] a (C1-4 alkyl);gs-n @amino group (m9b: 0),

12. [12] a hydroxy,
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R9G

13. [13] a C1_g alkoxy group which may be substituted by 1-3 substituent(s),

14. [14] a 4- to 6-membered heterocycloalkyloxy group which may be substituted by a 4- to
6-membered heterocycloalkyl group,

Even more preferably

1. [1] a hydrogen atom,
2. [2] a Cy.g alkyl group which may be substituted by one or more R% substituent(s),

RQB

3. [3] a Co_g alkenyl group which may be substituted by one or more substituent(s),

4. [4] a Co_g alkynyl group which may be substituted by one or more R9C substituent(s),
5. [5] a Cs_g cycloalkyl group,
6. [6] a halogen atom,

Still more preferably

1. [1] a hydrogen atom,
2. [2] a C1.g alkyl group which may be substituted by one or more R substituent(s),

3. [3] a Co_g alkynyl group which may be substituted by one or more R9C substituent(s).

[0145] R%A is preferably

[9A-1] a C4_g cycloalkyl group,

[9A-2] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-3 R
substituent(s),

[9A-3] a hydroxy group, or
[9A-4] a C1_g alkoxy group,
More preferably

[9A-1] a 4- to 6-membered heterocycloalkyl group which may be substituted by a R

substituent,
[9A-2] a hydroxy group, or

[9A-3] a C¢_3 alkoxy group,

[0146] R%\1 s preferably
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[9A1-1] a C¢_5 alkyl group,

[9A1-2] a C4_5 cycloalkyl group, or

[9A1-3] a 4- to 6-membered heterocycloalkyl group,
More preferably

[9A1-1] a Cq_3 alkyl group,

[9A1-2] a C5 cycloalkyl group, or

[9A1-3] a 4-membered heterocycloalkyl group,

[0147] R%C is preferably
[9C-1] a C4.g alkoxy group,

[9C-2] a (C1.5 alkyl)map-amino group (m9b: 0~2) which may be substituted by 1-2 Cg aryl
group(s),

[9C-3] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-3 R9C1
substituent(s),

[9C-4] a C3.4 cycloalkyl group,
[9C-5] a hydroxy group, or
[9C-6] a hydroxycarbonyl group;
More preferably

[9C-1] a C4_5 alkoxy group,

[9C-2] a (C4.3 alkyl)mop-amino group (m9b: 2) which may be substituted by 1-2 Cg aryl
group(s),

[9C-3] a 4- to 6-membered heterocycloalkyl group which may be substituted by 1-2 R9C1
substituent(s),

[9C-4] a C3_5 cycloalkyl group,

[9C-5] a hydroxy group.
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[0148] R%¢! is preferably

[9C1-1] a C3_5 cycloalkyl group,

[9C1-2] a 4- to 6-membered heterocycloalkyl group, or
[9C1-3] an oxo group,

More preferably

[9C1-1] a C3 cycloalkyl group,

[9C1-2] a 4- to 6-membered heterocycloalkyl group, or

[9C1-3] an oxo group,

[0149] R® is preferably

[9D-1] a Cq.5 alkyl group which may be substituted by one or two 4- to 6-membered
heterocycloalkyl group(s),

[9D-2] a Cs_5 cycloalkyl group,

[9D-3] a 4- to 6-membered heterocycloalkyl group, or
[9D-4] a C4_3 alkylsulfonyl group;

More preferably

[9D-1] a Cq_5 alkyl group which may be substituted by a 4- to 6-membered heterocycloalkyl
group,

[9D-2] a 4- to 6-membered heterocycloalkyl group, or

[9D-3] a methylsulfonyl group;

[0150] R9F is preferably

[9E-1] a halogen atom,

[9E-2] a hydroxy group,

[9E-3] a hydroxycarbonyl group, or

[9E-4] a C_3 alkyl group which may be substituted by a hydroxy;
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[0151] R%F is preferably
[9F-1] a C_3 alkylsulfonyl group,
[9F-2] a (C1.3 alkyl)mgri-aminosulfonyl group (m9f1: 0~2), or

[9F-3] a C4.3 alkanoyl group which may be substituted by (C1.3 alkyl)mor-amino group(s)
(m9f2: 0~2),

[0152] R%C is preferably

[9G-1] a hydroxy group,

[9G-2] a hydroxycarbonyl group,

[9G-3] a Cg aryl group which may be substituted by C4_3 alkoxy group(s),

[9G-4] a (C1.3 alkyl)magr-amino group (m9g1: 0~2),

[9G-5] a C4_5 alkoxy group which may be substituted by 1-3 R9G1 substituent(s), or
[9G-6] a 5- to 6-membered heteroaryl group;

More preferably

[9G-1] a hydroxy group,

[9G-2] a (C1.3 alkyl)magr-amino group (m9g1: 0~2),

[9G-3] a C4.3 alkoxy group which may be substituted by a R9CG1 substituent, or

[9G-4] a 5- to 6-membered heteroaryl group;

[0153] R%C1is preferably
[9G1-1] a C4_3 alkoxy group, or

[9G1-2] a hydroxycarbonyl group.

[0154] Preferably, A° is NH, while the remaining are C, R is a cyano group, R® and R® are



DK/EP 3345903 T3

methyl, R8 is (1) a hydrogen atom, (2) a C4.g alkyl group which may be substituted by one or
more R8A, (3) a C,_g alkenyl group, (4) a 4- to 10-membered heterocycloalkyl group which may

be substituted by one or more RSB, (5) a 5- to 14-membered heteroaryl group which may be
substituted by a Cq.g alkyl group, (6) a (C4.g alkyl)mag-aminocarbonyl group which may be
substituted by one or more R8C, (7) a 4- to 10-membered nitrogen-containing
heterocycloalkylcarbonyl group which may be substituted by one or more R8D, (8) a
hydroxycarbonyl group, (9) a Cq.g alkoxy (Cq.g alkyl) aminocarbonyl group which may be
substituted by one or more hydroxy group(s), (10) a halogen atom, (11) a hydroxy group, (12)
a C4_g alkoxy group which may be substituted by one or more R8E, (13) a 4- to 10-membered
heterocycloalkyloxy group which may be substituted by one or more R8F, (14) an
aminosulfonyloxy group which may be substituted by one or more Cq_g alkyl group(s), (15) a
C1.s alkyl thio group which may be substituted by a (C4.g alkyl),-amino group, or (16) a Cq_g
alkylsulfonyl group which may be substituted by R8G RYis (1) a hydrogen atom, (2) a C4_g alkyl
group which may be substituted by one or more R9A, (3) a Co_g alkenyl group which may be
substituted by one or more R, (4) a Co_g alkynyl group which may be substituted by one or
more R%C, (5) a Cs.g cycloalkyl group, (6) a 4- to 10-membered heterocycloalkyl group which
may be substituted by one or more R, (7) a Cg.10 aryl group which may be substituted by
one or more R%, (8) a 5- to 14-membered heteroaryl group which may be substituted by a C4.
g alkyl group, (9) a cyano group, (10) a C4.g alkanoyl group, (11) a 4- to 10-membered
nitrogen-containing heterocycloalkylcarbonyl groupwhich may be substituted by a Cq_g alkyl
group, (12) a halogen atom, (13) a (C4.g alkyl);mgc- @amino group which may be substituted by
one or more R, (14) a Cq.g alkylsulfonylamino group, (15) a nitro group, (16) a hydroxy
group, (17) a C4_g alkoxy group which may be substituted by one or more R9G, (18) a Cq_g alkyl
thio group which may be substituted by a (C4.g alkyl)mor- amino group, (19) a Cq_g alkylsulfonyl
group which may be substituted by a (Cq.g alkyl)mgg-amino group, (20) a (Cq.g alkyl)mon-
aminosulfonyl group, or (21) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl
group which may be substituted by a Cy.g alkyl group, and R', R2, R® R’ and R0 are defined

above.

[0155] More preferably, A% is NH while the remaining are C, R3is a cyano group, R® and R®
are methyl groups, R8s (1) a hydrogen atom, (2) a C1.g alkyl group which may be substituted
by one or more R8A, (3) a 4- to 10-membered heterocycloalkyl group which may be substituted

by one or more R8B, or (4) a Cy.g alkoxy group which may be substituted by one or more REE,

R9 is (1) a hydrogen atom, (2) a C4.g alkyl group which may be substituted by one or more

R9. (3) a Cog alkynyl group which may be substituted by one or more R9C, (4) a Cag
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cycloalkyl group, or (5) a halogen atom, and R', R, R®, R’ and R'° are an hydrogen atom.

[0156] According to the present invention, examples of the salts of the compounds that are
represented by the Formula () include hydrochloric acid salt, hydrobromic acid salt, hydriodic
acid salt, phosphoric acid salt, phosphonic acid salt, sulfuric acid salt, sulfonic acid salt such as
methanesulfonic acid salt, p-toluene sulfonic acid salt and the like, carboxylic acid salt such as
acetic acid salt, citric acid salt, malic acid salt, tartaric acid salt, succinic acid salt, salicylic acid
salt and the like, or alkali metal salt such as sodium salt, potassium salt and the like, alkaline
earth metal salt such as magnesium salt, calcium salt and the like, ammonium salt such as
ammonium salt, alkyl ammonium salt, dialkyl ammonium salt and trialkyl ammonium salt
tetraalkyl ammonium salt. Preferably, the salts are pharmaceutically acceptable salts. These
salts are produced by brining the compounds described above in contact with an acid or a
base which can be used for the production of a pharmaceutical product.

[0157] According to the present invention, the claimed compounds or salts thereof can be an
anhydride or a solvate such as a hydrate and the like. Herein, the term "solvate (d)" indicates a
phenomenon by which solute molecules or ions contained in a solution strongly attract
neighboring solvent molecules to form a huge group of molecules. When the solvent is water, it
is called "hydrate (d)." The solvate can be any one of a hydrate and a non-hydrate. Preferably,
the solvates are pharmaceutically acceptable solvates. For the non-hydrate, alcohol (for
example, methanol, ethanol, n-propanol), dimethylformamide and the like can be used.

[0158] The compounds of the present invention and salts thereof may be present in several
tautomer forms, for example, enol and imine form, keto and enamine form, and a mixture
thereof. In a solution, a tautomer is present as a mixture of tautomeric set. In case of solid
form, one type of tautomer is generally present in dominant ratio. In this regard, even if only
one type of tautomer is described, the present invention includes all types of tautomer of the
compounds of the present invention.

[0159] The present invention includes all types of sterecisomer of the compounds of the
present invention (for example, enantiomer, diastereomer (including cis and trans geometric
isomer)), racemate of the isomer and a mixture thereof. For example, the compounds of the
present invention may have one or more asymmetric center, and the present invention
includes a racemic mixture, a diastereomer mixture and enantiomer of such compound.

[0160] When the compounds of the present invention are obtained in free form, they can be
converted into a salt, a hydrate or solvate thereof which can be formed from the compounds
according to a method generally known in the art.

[0161] Further, when the compounds of the present invention are obtained in the form of a
salt, hydrate or solvate of the compounds, they can be converted to free form according to a

method generally known in the art.

[0162] The present invention include all isotopes of the claimed compounds. The isotopes of
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the compounds of the present invention indicate the compounds of the present invention in
which at least one atom is substituted by an atom with the same atomic number (i.e., number
of protons) but with different mass number (sum of the number of protons and the number of
neutrons). Example of the isotopes that are included in the compounds of the present invention
includes a hydrogen atom, a carbon atom, a nitrogen atom, an oxygen atom, a phosphorus

atom, a sulfur atom, a fluorine atom, a chlorine atom and the like, and 2H, 3H, 13C, '4C, 1oN,
170, 180, 31p, 32p 35g 18F 36C| and the like are included. In particular, a radioisotope which

decays by emitting radiation, for example °H and 'C, are useful for determining the
distribution of a pharmaceutical agent or a compound in a living tissue, etc. On the other hand,
a stable isotope does not degrade and remains in almost the same amount without exhibiting
radioactivity, and therefore can be safely used. Isotopes of the compounds of the present
invention can be converted by replacing a chemical reagent used for synthesis with a chemical
reagent comprising a corresponding radioisotope according to a method generally known in
the art.

[0163] Further, the compounds of the present invention can be administered in the form of
prodrug. Herein, the term "prodrug" indicates the derivatives of the compounds that can be
converted to the compounds having the Formula (1) or salts or solvates thereof after
administration by enzymatic or non-enzymatic degradation under a physiological condition.
The prodrug can be in inactive form when it is administered to a patient. However, in
organismes, it converts to the compounds and present therein in the active form. The scope of
protection is, however, determined by the claims.

[0164] For example, the prodrug converts into desired drug form at specific pH or by an
enzymatic action. Conventional prodrug is a compound having a hydrolyzable ester residue
which produces a free acid in organisms. Examples of such hydrolyzable ester residue include
a residue having a carboxyl moiety of which free hydrogen (for example, a free hydrogen in a
carboxyl group when Y in the Formula (I) has a carboxyl group) is replaced by a Cq.4 alkyl

group, a Co_7 alkanoyloxymethyl group, a 1-(alkanoyloxy)ethyl group having 4 to 9 carbon

atoms, a 1-methyl-1-(alkanoyloxy)-ethyl group having 5 to 10 carbon atoms, an
alkoxycarbonyloxymethyl group having 3 to 5 carbon atoms, a 1-(alkoxycarbonyloxy)ethyl
group having 4 to 7 carbon atoms, a 1-methyl-1-(alkoxycarbonyloxy)ethyl group having 5 to 8
carbon atoms, a N-(alkoxycarbonyl)aminomethyl having 3 to 9 carbon atoms, a 1-(N-
(alkoxycarbonyl)amino)ethyl group having 4 to 10 carbon atoms, a 3-phthalidyl group, a 4-
crotonolactonyl group, a y-butyrolacton-4-yl group, a di-N,N-(Ci-2)alkylamino-(Co_z)alkyl group
(for example, N,N-dimethylaminoethyl group), a carbamoyl(Cq.o)alkyl group, a N,N-di(C.
o)alkylcarbamoyl-(C1_o)alkyl group, a piperidino(C»_3)alkyl group, a pyrrolidino(Co_sz)alkyl group,
or a morpholino(Co._3) alkyl group, but not limited thereto.

Representative preparation method
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[0165] The compounds having the Formula (I) of the present disclosure can be produced by
the method described below, for example. However, method of preparing the compounds of
the present invention is not limited thereto. Further, depending on necessity, order of the
reaction step like introduction of a substituent group, etc. can be changed. Although the
compounds of the present invention are novel compounds which have not been described in
literatures, they can be prepared according to a chemical method that is generally known in the
art. Still further, as for the reacting compounds that are used for the preparation, commercially
available ones can be used or they can be produced according to a method that is generally
known in the art depending on necessity.

[0166] In the following reaction schemes showing the reaction step, A' to A0 and R to R0
are as defined in the Formula (1). PR to PR0 are the same as R to R0 that are defined in the

Formula (1) or represent a group which can be converted to R'to R10 according to modification
or deprotection of a functional group.

[0167] Other abbreviated symbols described in the following reaction schemes have the
general meanings that can be understood by a skilled person in the art.

[0168] PG represents a protecting group (for example, methyl, ethyl, t-butyl, benzyl,
substituted  benzyl, acetyl, t-butoxycarbonyl, benzyloxycarbonyl, methanesulfonyl,
trifluoromethanesulfonyl,  trimethylsilyl, triethylsilyl, triisopropylsilyl,  t-butyldimethylsilyl,
tetrahydropyranyl and the like). In the preparation method described below, when a defined
group is subjected to undesirable chemical modification under a condition for implementing the
method, the preparation can be carried out by using means such as protection and
deprotection of a functional group, etc.

[0169] Herein, regarding selection, addition and removal of a protecting group include the
methods described in "Protective Groups in Organic Synthesis" (Greene and Wuts, 4th edition,
John Wiley & Sons 2007), and they can be suitably employed according to each reaction
condition.

[0170] LG represents a leaving group such as fluorine, chlorine, bromine, iodine,
methanesulfonate, trifluoromethanesulfonate and the like, which can be applied for the
reaction described above.

[0171] In addition, abbreviated symbols that are typically used to describe the general
synthetic method and examples below and names of the chemical reagents and solvents
corresponding to the chemical formulae are listed in the following.

9-BBN
9-borabicyclo[3.3.1]nonane
AcOH
acetic acid
BINAP



2,2'-bis (diphenylphosphino)-1,1'-binaphthyl

BF;0Et,

trifluoroboron etherate

t-BuOK

potassium t-butoxy

n-BulLi

n-butyl lithium

t-BuONa

CDlI

CPME

DBU

DCM

DEAD

DDQ

sodium t-butoxy

carbonyl diimidazole

c-pentylmethyl ether

1,8-diazabicyclo[5.4.0]-7-undecene

dichloromethane

diethyl azodicarboxylate

2,3-dichloro-5,6-dicyano-p-benzoquinone

DIPEA

DMA

DME

DMF

N,N-diisopropylethylamine

N,N-dimethylacetamide

dimethoxyethane

N,N-dimethyl formamide

DMSO

DPPF

EDC

EtOAcC

HOBt

dimethyl sulfoxide

bis (diphenylphosphino)ferrocene

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

ethyl acetate

1-hydroxybenzotriazole

KHMDS

LDA

potassium hexamethyldisilazide

lithium diisopropylamide

LIHMDS
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lithium hexamethyldisilazide
MeCN

acetonitrile
Mel

methyl iodide
MeOH

methanol
MTBE

t-butylmethyl ether
NaHMDS

sodium hexamethyldisilazide
NMP

N-methylpyrrolidone
sz(dba)g

tris (dibenzylideneacetone) dipalladium (0)
Pd(OAc)>

palladium acetate
PdCI>(CH3CN)2

dichloro(bisacetonitrile) palladium (I1)
PdCIy(PPh3)o

dichlorobis (triphenylphosphine) palladium (II)
Pd(PPhs3)4

tetrakis (triphenylphosphine) palladium (0)
P(t-Bu)s

tri t-butylphosphine
PPhs

triphenylphosphine
P(o-tol)3

tri o-tolylphosphine
TEA

triethylamine
TEMPO

2,2,6,6-tetramethylpiperidin-1-oxyl
TFA

trifluoroacetic acid
TFAA

trifluoroacetic anhydride
TFE

trifluoroethanol
THF

tetrahydrofuran
TMAD

1,1'-azobis (N,N-dimethylformamide)
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TMSCI

trimethylsilyl chloride
TMSI

trimethylsilyl iodide
DavePhos

2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl
JohnPhos

2-(di-t-butylphosphino)biphenyl
c-Hexyl JohnPhos

2-(dicyclohexylphosphino)biphenyl
S-Phos

2',6'-dimethoxy-2-(dicyclohexylphosphino)biphenyl
X-Phos

2'.4' 6'-triisopropyl-2-(dicyclohexylphosphino)biphenyl
t-ButylX-Phos

2'.4' 6'-triisopropyl-2-(di-t-butylphosphino)biphenyl
Xantphos

4,5'-bis (diphenylphosphino)-9,9'-dimethylxanthene

Preparation method |

[0172] This is one of the methods for producing the compounds of the Formula (1) in which AS
is Nand R%is H.
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[0173] It is an alkylation step of a cyclic ketone derivative la. The step can be carried out by

reacting cyclic ketone derivative la with an alkylating agent corresponding to R and RS in the
presence of a base. For example, it can be carried out in view of the method described in
Journal of the American Chemical Society, 115(23), 10628-36; 1993 and Organic Letters,
9(24), 5027-5029; 2007, etc. The reaction is carried out in a solvent under the condition of a
reaction temperature of -20°C to boiling point of the solvent, in the presence or the absence of

a catalyst. When RS and R® are atomic groups other than a hydrogen atom, the reaction order
can be optionally selected, and separation and purification can be carried out at each step or
the reaction can be carried out continuously.

[0174] As for the alkylating agent, examples thereof include an alkyl halide such as Mel, ethyl
iodide, 2-iodopropane, 1,4-dibromobutane, 1,1'-oxybis (2-bromoethane) and the like, dimethyl
sulfate, and sulfonic acid ester such as methylmethanesulfonate, methyl tosylate and
methyltrifluoromethanesulfonate. Preferably, it is an alkyl halide such as Mel and the like. As
for the catalyst, examples thereof include a phase ftransfer catalyst such as
tetrabutylammonium chloride and tetrabutylammonium hydrogen sulfate. Preferably, it is
tetrabutylammonium hydrogen sulfate. As for the base, examples thereof include an inorganic
base such as sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate, sodium hydride, potassium hydride, calcium hydride and the like
or an organic base such as t-BuOK, t-BuONa, pyridine, TEA, DIPEA, LDA, LiHMDS and n-BulLi.
Preferably, it is potassium hydroxide, potassium t-butoxy, or sodium t-butoxy. As for the
solvent, examples thereof include toluene, xylene, n-hexane, cyclohexane, DMF, DMA, EtOAc,
DMSO, dichloromethane, carbon tetrachloride, THF, dioxane, acetonitrile, water, methanol,
ethanol and a mixture thereof. Preferably, it is a mixture solvent of water-THF or THF.

Step 1-2

[0175] It is the synthesis of carbazole skeleton Id according to Fischer method. This step is
generally carried out by using cyclic ketone Ib in the presence of hydrazine compound Ic and
an acid in a solvent or by using an acid as a solvent under the condition of a reaction
temperature of 0°C to boiling point of the solvent, and also can be carried out in view of the
method described in Journal of Heterocyclic Chemistry, 28(2), 321-3; 1991 and Bioorganic &
Medicinal Chemistry Letters (2008), 18(24), 6479-6481. Further, when the reaction proceeds
slowly, a zinc chloride catalyst and the like can be also used in view of the reaction condition
disclosed in Organic Letters (2006), 8(3), 367-370. The reaction consists of a step of
producing phenyl hydrazone and a step of sigmatropic rearrangement. Separation and
purification can be carried out at each step or the reaction can be carried out continuously.
Further, according to the structure of aryl hydrazine, which is a reacting material of this
reaction step, mixture of a position isomer can be obtained as a reaction product. Such
position isomer can be separated from each other or used as a mixture for the next reaction
step.



DK/EP 3345903 T3

[0176] As for the acid used for the reaction, examples thereof include formic acid, acetic acid,
methanesulfonic acid, p-toluenesulfonic acid, benzenesulfonic acid, TFA, hydrochloric acid,
sulfuric acid and pyridinium p-toluenesulfonate. Preferably, it is acetic acid, sulfuric acid, or
TFA. As for the solvent, examples thereof include toluene, xylene, NMP, DMF, DMA, DMSO,
sulfolane, dioxane, DME, TFE, diethylene glycol, triethylene glycol and a mixture thereof.

Step 1-3

[0177] It is a step of oxidation at benzyl at 11-position of carbazole skeleton Id. This step is
carried out by applying an oxidizing agent to a substrate in a solvent in the presence or
absence of a catalyst under the condition of a reaction temperature of -20°C to boiling point of
the solvent. As for the reaction condition, the method described in Journal of Medicinal
Chemistry, 51(13), 3814-3824; 2008, etc. can be considered.

[0178] As for the oxidizing agent and the catalyst used for the reaction, DDQ, peracid such as,
mCPBA and the like, cerium ammonium nitrate (IV) (CAN), permanganate such as potassium
permanganate, barium permanganate and the like, sodium chlorite, hydrogen peroxide, or N-
hydroxyphthalimide and the like can be used alone or in a combination thereof. Preferably, it is
DDQ or N-hydroxyphthalimide. As for the reaction solvent used for the reaction, examples
thereof include water, t-butanol, acetonitrile, THF, dichloromethane, ethyl acetate and a
mixture thereof. Preferably, it is THF.

Preparation method Il

[0179] It is an exemplary method of producing B-ketoester intermediate Ilg, which is used for
constructing the skeleton of the compounds that are represented by the Formula (1).
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Step 1I-1, Step 11-2

[0180] It is an alkylation step at a position of carboxylic acid ester Iic or nitrile lla. The step can

be carried out by reacting with an alkylating agent corresponding to R® and R® in a solvent
under the condition of a reaction temperature of -20°C to boiling point of the solvent, in the
presence of a base. For example, it can be carried out in view of the method described in J.
Org. Chem., 2007, 72 (25), 9541-9549 and European Journal of Organic Chemistry (21),
3449-3462, etc. The reagents and the condition for the reaction are the same as those
described for Step I-1.

Step 11-3

[0181] It is an ester hydrolysis step of carboxylic acid ester Ild. This step can be carried out by
hydrolysis in an aqueous solvent at the reaction temperature of 0°C to boiling point of the
solvent in the presence of an inorganic base, for example in view of the method described in
Tetrahedron Lett. 3529, 1977. Alternatively, it can be carried out according to a method in
which hydrolysis is carried out in the presence of an acid, in view of the method described in J.
Am. Chem. Soc, 1977, 99, 2353, for example. As for the inorganic base, examples thereof
include sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate and
cesium carbonate. Preferably, it is sodium hydroxide or potassium hydroxide. As for the
solvent, water, methanol, ethanol, tetrahydrofuran, dioxane, and the like can be used alone or
in a combination thereof. Preferably, it is methanol comprising water or ethanol comprising
water. As for the acid which can be used for acid hydrolysis, hydrochloric acid, sulfuric acid,
trifluoroacetic acid and methanesulfonic acid can be used alone in a combination thereof.
Preferably, it is sulfuric acid.

Step lI-4, Step 1I-5

[0182] It is a direct (hetero)arylation step at a position of carboxylic acid ester or nitrile. This
step can be carried out by SyAr reaction in which carboxylic acid ester or nitrile is reacted with

aromatic compound IIf having a leaving group in the presence of a base. It can be carried out
in view of the method described in J. Am. Chem. Soc. 2000, 122, 712-713. Alternatively, it can
be also carried out according to a method in which carboxylic acid ester or nitrile is reacted
with aromatic compound lIf having a leaving group in the presence of a catalyst, a ligand and a
base. For example, it can be carried out in view of the method described in Org. Lett, 2008,
10(8), 1545, J. Org. Chem. 2003, 68, 8003 and Angew. Chem. Int. Ed. 2003, 42, 5051, efc.
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[0183] As for the base used for the reaction, sodium phosphate, potassium phosphate, sodium
carbonate, potassium carbonate, cesium carbonate, sodium hydride, LIHMDS, NaHMDS, LDA,
lithium dicyclohexylamide, lithium 2,2,6,6-tetramethyl pyrrolidide, KHMDS, t-BuONa, t-BuOK
and the like can be used. Preferably, it is NaHMDS, KHMDS, or t-BuONa. As for the catalyst,
ligand, or catalyst-ligand complex which are used for the reaction, palladium acetate,
Pds(dba)s, T-allyl palladium chloride dimer, PdCIo(CH3CN),, trialkylproazaphosphatrane, {P(t-
Bu)3PdBr},, PPh3, P(o-tol)s, BINAP, DPPF, P(t-Bu)z, DavePhos, JohnPhos, c-Hexyl JohnPhos,
S-Phos, X-Phos, t-ButylX-Phos, Xantphos, 4,5-bis[bis(3,5-
bistrifluoromethylphenyl)phosphanyl]-9,9-dimethyl-9H-xanthene, 1,3-diallyldihydroimidazolium
salt and the like can be used, for example. Preferably, it is triisobutylproazaphosphatrane.

Step 11-6

[0184] It is a step of hydrolyzing nitrile 1Ib to carboxylic acid. This step can be carried out by
hydrolysis in the presence of an acid under the condition of a reaction temperature of 0°C to
boiling point of the solvent, and the reaction conditions include that described in, for example,
Tetrahedron, 64(36), 8464-8475; 2008, etc. For the reaction, the acid itself can be used as a
solvent or diluted with other solvent. Alternatively, it can be carried out by hydrolysis in the
presence of an inorganic base under the condition of a reaction temperature of 0°C to boiling
point of the solvent, and the reaction condition described in, for example, Bioorganic &
Medicinal Chemistry Letters, 18(2), 749-754; 2008, etc. can be employed.

[0185] The reaction consists of the hydrolysis of nitrile 1lb to acid amide and further conversion
into carboxylic acid. Separation and purification can be carried out at each step or the reaction
can be carried out continuously.

[0186] As for the acid which is used for the reaction, examples thereof include methanesulfonic
acid, p-toluenesulfonic acid, benzenesulfonic acid, trifluoroacetic acid, hydrochloric acid and
sulfuric acid. As for the solvent, examples thereof include toluene, xylene, dioxane,
dimethoxyethane, diethylene glycol, triethylene glycol, TFE and the like and a mixture thereof.
As for the inorganic base, examples thereof include sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate and cesium carbonate.

Step 11-7

[0187] It is a step of converting carboxylic acid lle to B-ketoester. According to this step, the
carboxylic acid as a reacting material is converted into an acid chloride, active ester and the
like by an action of an activating agent in a solvent under the condition of a reaction
temperature of 0°C to boiling point of the solvent. Thereafter, the acid chloride or active ester
is reacted with enolate of malonic acid monoester under the condition of a reaction
temperature of 0°C to boiling point of the solvent to give a target compound through
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decarboxylation. As for the reaction condition, a method described in J. Chem. Soc. Perkin
Trans. 1 1988, 2345-2352 and Synthesis 1993, 290-292 can be used, for example. As for the
method of activating carboxylic acid, examples thereof include a method of converting into an
acid chloride by using thionyl chloride, oxalyl chloride, phosphorus oxychloride, etc. or a
method of converting into an active ester by using CDI. Preferably, thionyl chloride or CDI is
used. The activated carboxylic acid itself can be subjected to separation and purification, or
can be used continuously for the next reaction. As for the method of producing an enolate of
malonic acid monoester, a combination of magnesium salt like magnesium chloride, etc. and
malonic acid monoester (and a salt thereof) or a Grignard reagent like i-propyl magnesium
chloride, etc. and malonic acid monoester (and a salt thereof), etc. can be used. In order to
improve the reaction yield, an organic base such as TEA, DIPEA and the like can be also
added to the reaction system. As for the solvent, examples thereof include toluene, xylene,
MeCN, THF, CPME, MTBE, NMP, DMF, DMA, DMSO, sulfolane, dioxane, DME, and the like
and a mixture thereof. Preferably, it is MeCN, THF or DME.

Step 11-8

[0188] It is a step of converting nitrile IIb to B-ketoester. This step can be carried out by so-
called Blaise reaction in which 2-halo carboxylic acid ester is reacted with nitrile in the presence
of activated zinc powder under the condition of a reaction temperature of 0°C to boiling point of
the solvent, and the reaction method described in, for example, SYNTHESIS 2004, No. 16, pp
2629-2632x. can be used. As for the method of activating zinc powder, a method in which acid
washing and drying are carried out in advance, or a method in which a catalytic amount of an
acid such as methanesulfonic acid, etc. is included in the reaction system can be employed.

Preparation method Il

[0189] It is an exemplary method of preparing compound lllh from intermediate llg that is
obtained from Preparation method II.
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Step llI-1

[0190] This step can be carried out by nucleophilic aromatic substitution reaction in which an
aromatic nitro compound having a leaving group is reacted with $-ketoester Ilg in the presence
of a base under the condition of a reaction temperature of 0°C to boiling point of the solvent,
and the reaction method include that described in, for example, Synlett, (5), 883-885; 2004
and Tetrahedron, 38(23), 3479-83; 1982.

[0191] As for the base used for the reaction, sodium phosphate, potassium phosphate, sodium
carbonate, potassium carbonate, cesium carbonate, sodium hydride, LIHMDS, NaHMDS, LDA,
lithium dicyclohexylamide, lithium 2,2,6,6-tetramethylpyrrolidide, KHMDS, t-BuOK, t-BuONa
and the like can be used. Preferably, it is potassium carbonate, cesium carbonate, t-BuOK, or
t-BuONa. As for the solvent, examples thereof include toluene, xylene, MeCN, THF, CPME,
MTBE, NMP, DMF, DMA, DMSO, sulfolane, dioxane, DME, acetone, methylethyl ketone, and a
mixture thereof. Preferably, it is THF, DMF, DMA, NMP or a mixture thereof.

[0192] Further, the present step can be also carried out in the presence of a catalyst and a
base, as described in Step 111-5 or Journal of Organic Chemistry, 72(14), 5337-5341; 2007.

Step 111-2

[0193] It is a reductive cyclization step to form an indole ring following the reduction of a nitro
group. This reaction can be carried out by reacting B-ketoester Illa with a reducing agent under
the condition of a reaction temperature of 0°C to boiling point of the solvent to reduce the nitro
group. As for the reducing agent used for the reaction, the condition generally used for
reduction of a nitro group, for example, iron as exemplified in Synthesis, (18), 2943-2952,
2008, zinc as exemplified in Tetrahedron, 64(40), 9607-9618, 2008, titanium (lIl) chloride as
exemplified in Organic & Biomolecular Chemistry, 3(2), 213-215, 2005, tin (Il) chloride as
exemplified in Journal of Organic Chemistry, 58(19), 5209-5220,1993, sodium hydrosulphite as
exemplified in Gazzetta Chimica ltaliana, 121(11), 499-504, 1991, and catalytic reduction
condition as exemplified in Synlett, (17), 2689-2691, 2008, etc. can be employed. Preferably,
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the reducing agent is iron or sodium hydrosulphite.

Step 11I-3

[0194] It is a step of deprotecting an ester protecting group of indole-3-carboxylic acid ester
llIb. As an example of an ester protecting group, a methyl group, an ethyl group, a t-butyl
group, a benzyl group, a substituted benzyl group and the like can be used. Preferably, it is a t-
butyl. As for the deprotection, examples thereof include a method described in "Protective
Groups in Organic Synthesis" (Greene and Wuts, 4th edition, John Wiley & Sons 2007), and it
can be appropriately used according to each reaction condition. When the ester protecting
group is a t-butyl, as a deprotection condition, TMSI, TMSCI, and BF5 - OEty can be used. As

for the solvent, examples thereof include toluene, xylene, diethyl ether, THF, CPME, MTBE,
NMP, DMF, DMA, DMSO, sulfolane, dioxane, DME, TFE and the like and a mixture thereof.
Preferably, it is THF or TFE.

Step llI-4

[0195] It is a step of cyclizing indole-3-carboxylic acid llic to carbazole based on Friedel-Crafts
reaction. According to the reaction, a mixed acid anhydride is formed by using acetic
anhydride, trifluoroacetic anhydride and the like, or acid chloride is formed by using thionyl
chloride, oxalyl chloride, phosphorus oxychloride and the like, which results in activiation of the
carboxylic acid. Preferably, acetic anhydride or trifluoroacetic anhydride is used. The reaction is
carried out in the absence or presence of a solvent. As for the solvent, examples thereof
include toluene, xylene, diethyl ether, THF, CPME, MTBE, NMP, DMF, DMA, DMSO, sulfolane,
dioxane, DME and the like and a mixture thereof. Preferably, it is THF, DMF, DMA or DME.
Further, an organic base such as TEA, DIPEA, pyridine and the like can be used.

[0196] Thereafter, under the condition of a reaction temperature of 0°C to boiling point of the
solvent, the cyclization is carried out without a catalyst or with Bronsted acid or Lewis acid
catalyst (Heterocycles 1999, 51, 2127). As for the Lewis acid catalyst, examples thereof
include aluminum chloride, aluminum ftriflate, bismuth triflate, ytterbium triflate and BF3 - OEt,.
Preferably, it is BF 3 - OOEt,. Depending on the type of a substituent group, it is also possible to

carry out the reaction by applying methanesulfonic acid-phosphorus pentoxide (Eaton
reagent), polyphosphoric acid and the like to indole-3-carboxylic acid ester lllb without
undergoing Step llI-3.

Step lII-5, 11I-6

[0197] The step can be carried out by reacting an aromatic acylamide compound having a
leaving group with B-ketoester llg in the presence of a base, a catalyst, and a ligand under the
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condition of a reaction temperature of 0°C to boiling point of the solvent, followed by
deprotection of an acyl protecting group. Examples thereof include a method described in
Journal of Organic Chemistry 2007, 72, 9329-9334 and Organic Letters 10(4), 625-628, 2008.
As for the metal catalyst, copper (l) iodide and palladium acetate can be used. As for the
ligand, (S)-proline, tri t-butylphosphine, bis (t-butyl) (2'-methyl[1,1'-biphenyl]-2-yl)phosphine
and the like can be used. As for the base which is used for the reaction, sodium phosphate,
potassium phosphate, sodium carbonate, potassium carbonate, cesium carbonate, sodium
hydride, LiIHMDS, NaHMDS, LDA, lithium dicyclohexylamide, lithium 2,2,6,6-
tetramethylpyrrolidide, potassium hexamethyldisilazide, t-BuONa, t-BuOK and the like can be
used.

Step IlI-7, 111-8

[0198] It is a step of reacting an aromatic amino compound with (B-ketoester lig to form an
enamine intermediate followed by catalytic cyclization. Examples thereof include a method
described in Journal of Organic Chemistry, 68(15), 6011-6019; 2003 and European Journal of
Organic Chemistry, (24), 3977-3980; 2007.

[0199] Alternatively, the cyclization can be carried out based on an oxidative method. For
example, a reaction condition described in Angewandte Chemie, International Edition, 47(38),
7230-7233; 2008 can be also employed, for example.

Step 111-9

[0200] It is a step of synthesizing 1,3-diketone based on cyclization of B-keto ester Illg. As for
the condition and reagents for the reaction, a method described in Bioorganic & Medicinal
Chemistry Letters, 18(2), 568-570; 2008 wherein B-keto ester llg is reacted in an solvent in the
presence of Bronsted acid catalyst or Lewis acid catalyst, or a method of using a condensing
agent such as methanesulfonic acid-phosphorus pentoxide (Eaton reagent), polyphosphoric
acid and the like can be employed.

Step 1110, 11I-11

[0201] This step can be carried out in the same manner as Step IlI-1 and IlI-2 or Step 1lI-5 and
l1-6.

Preparation method IV

[0202] An exemplary method of producing compound Illh wherein formula Iva is employed as



DK/EP 3345903 T3

a starting material.
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Step IV-1, IV-3

[0203] It is a step of constructing di-substituted indole derivatives based on Sonogashira
reaction in which a terminal alkyne is reacted with aromatic amine derivative IVa having a
leaving group at ortho position in the presence of a base and a catalyst with or without a
catalytic amount of a copper reagent. Specifically, examples thereof include a method
described in Organic Letters, 11(1), 221-224; 2009. The reaction is carried out in an
appropriate solvent in the presence of a palladium catalyst and a ligand (or a complex thereof)
with or without a base and a copper catalyst. Example of the copper catalyst used for the
reaction include copper iodide. As an example of the catalyst and the ligand (or a complex
thereof), palladium acetate, Pdy(dba)s, T-allyl palladium chiloride dimer, PdCIy(CH3CN)o,
PdCIx(PPh3),, trialkylproazaphosphatrane, {P(t-Bu)3PdBr},, PPh3, P(o-tol)3, BINAP, DPPF, P(t-
Bu)s, DavePhos, JohnPhos, c-Hexyl JohnPhos, S-Phos, X-Phos, t-ButylX-Phos, Xantphos, 4,5-
bis[bis(3,5-bistrifluoromethylphenyl)phosphanyl]-9,9-dimethyl-9H-xanthene, 1,3-
diallyldihydroimidazolium salt and the like can be used. As for the base used for the reaction,
sodium phosphate, potassium phosphate, sodium carbonate, potassium carbonate, cesium
carbonate, TEA, DIPEA and the like can be used. Preferably, it is cesium carbonate, TEA or
DIPEA.

Step V-2

[0204] This step corresponds to a tandem Friedel-Crafts reaction in which acylation at 3-
position of di-substituted indole derivative IVb is carried out in the presence of Lewis acid
catalyst under the condition of a reaction temperature of 0°C to boiling point of the solvent,
followed by intramolecular cyclization. As for the catalyst used for the reaction, examples
thereof include aluminum chloride, aluminum triflate, bismuth triflate, ytterbium triflate and BF3

- OEt,. Preferably, it is aluminum chloride.
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Step 1V-4

[0205] This step consists of deprotection of carboxylic acid ester comprised in di-substituted
indole derivative IVc and subsequent intramolecular cyclization at 3-position of the indole either
in catalytic or non-catalytic manner. As for the deprotection, examples thereof include a
method described in "Protective Groups in Organic Synthesis" (Greene and Wuts, 4th edition,
John Wiley & Sons 2007), and it can be appropriately used according to the type of each
protecting group. When an activated indole derivative is used for the reaction, cyclization
occurs more easily so that the reaction can be carried out in a non-catalytic manner. Further,
the cylclization can be also carried out by using a condensing agent such as polyphosphoric
acid, methanesulfonic acid-phosphorus pentoxide (Eaton reagent) and the like. Alternatively, it
is also possible that carboxylic acid is first converted into carboxylic acid chloride, a mixed acid
anhydride and the like under the same condition as defined in Step 1lI-4 and the cyclization is
carried out under Friedel-Crafts condition in the presence of Lewis acid catalyst. As for the
Lewis acid catalyst used for the reaction, examples thereof include aluminum chloride,
aluminum ftriflate, bismuth triflate, ytterbium triflate and BF3 - OEto.

Preparation method V

[0206] It is one of the methods for constructing the skeleton of the compounds having the
Formula (1) in which A% is O, S or NH.
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Step V-1

[0207] It is a step of arylation of cyclic ketone derivative Ib using aromatic compound Va having
a leaving group. The reaction is catalytically carried out in the presence of a base with
combination of a transition metal catalyst and a ligand, and the condition described in J. Am.
Chem. Soc. 2000, 122, 1360-1370 and Journal of Organic Chemistry (2003), 68(25), 9865-
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9866 can be used, for example. As for the base used for the reaction, examples thereof
include t-BuONa, t-BuOK, LIHMDS, NaHMDS, potassium phosphate, sodium carbonate,
potassium carbonate and cesium carbonate. As for the catalyst and a ligand (or a catalyst-
ligand complex), palladium acetate, Pdy(dba);, T-allylpalladium chloride dimer,
PdCI>(CH3CN),, PdCly(PPh3)s, trialkylproazaphosphatrane, {P(t-Bu)3PdBr},, PPhs, P(o-tol)s,
BINAP, DPPF, P(t-Bu)z, DavePhos, JohnPhos, c-Hexyl JohnPhos, S-Phos, X-Phos, t-ButylX-
Phos, Xantphos, 4,5-bis[bis(3,5-bistrifluoromethylphenyl)phosphanyl]-9,9-dimethyl-9H-
xanthene 1,3-diallyldihydroimidazolium salt and the like can be used.

Step V-2

[0208] It is a step of deprotecting a protecting group. When A% is O or S, a t-butyl group, a

benzyl group and a substituted benzyl group can be used as a protecting group. When A%is O,
a t-butyldimethylsilyl group and a tetrahydropyranyl group can be used. When it is NH, a t-
butoxycarbonyl group, a benzyloxycarbonyl group, a methanesulfonyl group, a trifluoroacetyl
group and the like can be used. As for the deprotection, examples thereof include a method
described in "Protective Groups in Organic Synthesis" (Greene and Wuts, 4th edition, John
Wiley & Sons 2007), and it can be appropriately used according to the type of each protecting

group.

Step V-3

[0209] It is a cyclization step of cyclic a-aryl ketone derivative Vc to a benzofuran derivative,
benzothiophene or indole Vd. The reaction can be carried out under condition of using an acid
catalyst or dehydrating condition. For example, the reaction condition described in Acta
Pharmaceutica Hungarica (2003), 73(3), 171-178 can be employed. In addition, depending on
the type of a protecting group for hydroxyl group, it can be carried out simultaneously with the
deprotection of Step V-2, as described in Heterocycles, 26(7), 1863-71; 1987. With respect to
the condition for dehydration, a combination of an organic base and an acid anhydride such as
trifluoromethanesulfonic acid and the like can be used.

Step V-4

[0210] It is a step of oxidation at benzyl at 11-position of tetracyclic compound Vd. This step is
carried out by applying an oxidizing agent to a substrate in a solvent in the presence or
absence of a catalyst under the condition of a reaction temperature of -20°C to boiling point of
the solvent. As for the reaction condition, the method described in Journal of Medicinal
Chemistry, 51(13), 3814-3824; 2008, etc. can be employed.
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[0211] As for the oxidizing agent and the catalyst used for the reaction, DDQ, peracid such as,
mCPBA and the like, cerium ammonium nitrate (IV) (CAN), permanganate such as potassium
permanganate, barium permanganate and the like, sodium chlorite, hydrogen peroxide, N-
hydroxyphthalimide and the like can be used alone or in a combination thereof. As for the
solvent used for the reaction, examples thereof include water, t-butanol, acetonitrile,
tetrahydrofuran, dichloromethane, ethyl acetate and a mixture thereof.

Preparation method VI

[0212] It is an exemplary method of constructing the skeleton of the compounds that are

represented by the Formula (1) in which A%is S.
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Step VI-1

[0213] It is a reaction to construct a benzothiophene ring based on the reaction between ylide
Vla having a thiol at ortho position and acyl chloride VIb. The reaction can be carried out in the
presence of a base, and the condition include that described in Synthesis, (2), 155-7; 1988, for
example. As for the base, examples thereof include n-butyl lithium, sodium methylate and
triethylamine.

Step VI-2

[0214] It is a reaction for the synthesis of an aromatic carboxylic acid. The reaction can be
carried out by metallization like addition of lithium or magnesium based on exchange between
halogen and metal in the presence of a base, followed by carboxylation using carbonate gas,
dry ice, etc. The reaction condition as described in Journal of Organic Chemistry (2008),



DK/EP 3345903 T3

73(19), 7785-7788 can be employed. As for the base, n-butyl lithium, s-butyl lithium, t-butyl
lithium, a Grignard reagent, and various ate complexes can be used. Alternatively, as
described in e-EROS Encyclopedia of Reagents for Organic Synthesis 2001 (electronic edition;
http: /iwww3.interscience.wiley.com/cgi-bin/mrwhome/104554785/HOME), carboxylation
condition using a transition metal catalyst can be also employed.

Step VI-3

[0215] This step corresponds to intramolecular cyclization at 3-position of di-substituted
benzothiophene derivative VId either in catalytic or non-catalytic manner. For example, the
reaction condition as described in Journal of the American Chemical Society, 130(23), 7286-
7299; 2008 can be employed. The reaction can be carried out by using a condensing agent
such as polyphosphoric acid, methanesulfonic acid-phosphorus pentoxide (Eaton reagent) and
the like. Alternatively, it is also possible that carboxylic acid is first converted into carboxylic acid
chloride, a mixed acid anhydride and the like and the cyclization is carried out under Friedel-
Crafts condition in the presence of Lewis acid catalyst. As for the Lewis acid catalyst used for
the reaction, examples thereof include aluminum chloride, aluminum ftriflate, bismuth triflate,
ytterbium triflate and BF3 - OEt,.

Preparation method VIl Conversion and modification of functional groups

[0216] To the functional groups PR' to PR'9 in the Formula (1) of the present invention, various
substituent groups can be introduced based on a method of converting and modifying a
functional group that is well known to a skilled person in the pertinent art. Hereinbelow,
representative examples of functional group conversion will be explained. Further, although the

following reaction scheme is specific in that examples of PR® and PR? are given for the
tetracyclic compound that is already constructed, it can be also carried out to an intermediate
during any steps explained in Preparation methods | to VI above or to a final compound.

Further, it can be carried out at any substitution position of PR to PR* and R to PR0.

[0217] In the following formula, Q' and Q2 represent any substituent group which constitutes
PR! to PR* and R® to PR10.
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Step VII-1

[0218] It is a step of deprotecting a protecting group for an aromatic hydroxyl group. As an
example of the protecting group, a methyl group, a t-butyl group, a benzyl group, a substituted
benzyl group, a t-butyldimethylsilyl group, a tetrahydropyranyl group and the like can be used.
Preferably, it is a methyl group. As for the deprotection, examples thereof include a method
described in "Protective Groups in Organic Synthesis" (Greene and Wuts, 4th edition, John
Wiley & Sons 2007), and it can be appropriately used according to the type of each protecting
group. When a methyl group is used as a protecting group, various reaction conditions can be
used selectively for the deprotection depending on reactivity. Examples thereof include heating
in the presence of pyridine hydrochloric acid salt, heating in the presence of a solvent with
dodecane thiol and sodium methylate and heating in the presence of a solvent with anhydrous
lithium halide, boron tribromide, TMSI and the like.

Step VII-2

[0219] It is one of the methods for introducing a substituent group based on formation of ether
bond with an aromatic hydroxyl group. For the formation of an ether bond, Mitsunobu reaction
described in a known literature (Mitsunobu, et. al., Synthesis, Vol. 1, page 1, 1981) or a similar
method can be used. Specifically, the reaction is carried out in the presence of a phosphorus
compound and an azo compound in a solvent under the condition of a reaction temperature of
-78°C to boiling point of the solvent. As for the phosphorus compound, examples thereof
include PPh3 and tri-n-butylphosphine. As for the azo compound, examples thereof include
DEAD, TMAD and diisopropyl azodicarboxylic acid. Also, by using them in any combination, the
target compound can be obtained.

Step VII-3

[0220] It is a step of carrying out trifluoromethane sulfonylation on an aromatic hydroxyl group.
The reaction is carried out by reacting with a reacting reagent such as trifluoromethanesulfonic
acid and the like in the presence of a base with or without a solvent under the condition of a
reaction temperature of -20°C to boiling point of the solvent. As for the base used for the
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reaction, TEA, DIPEA, pyridine, 2,6-lutidine, dimethylaminopyridine and the like can be used.
Preferably, pyridine is used without any solvent. The obtained trifluoromethanesulfonic acid
ester VIId is a good leaving group and can be used for various derivatization.

Step VII-4

[0221] It is a step of obtaining sulfamic acid ester by carrying out sulfamoylation on an
aromatic hydroxyl group. The reaction is carried out by reacting with a reacting reagent such
as sulfamoyl chloride and the like in the presence of a base with a solvent under the condition
of a reaction temperature of -20°C to boiling point of the solvent. As for the base used for the
reaction, sodium hydride, TEA, DIPEA, pyridine, 2,6-lutidine, dimethylaminopyridine and the
like can be used. Preferably, it is sodium hydride. The obtained sulfamic acid ester Vlle is a
substrate for the thiaFries rearrangement of Step VII-5 and can be used for various
derivatization.

Step VII-5

[0222] This step corresponds to rearrangement of a sulfamoyl group to a neighboring position
in the presence of a Lewis acid catalyst under the condition of a reaction temperature of 0°C to
boiling point of the solvent when the neighboring position of the sulfamic acid ester is
unsubstituted (i.e., C-H), i.e., a reaction called thiaFries rearrangement. As for the catalyst
used for the reaction, aluminum chloride, aluminum ftriflate, bismuth triflate, ytterbium triflate,
BF3 - OEty and the like can be used. Preferably, it is aluminum chloride.

Step VII-6
[0223]
aPR 1 » Aﬁ\"‘ ,,Rb l, R
Q R \T Q
PRLA Kf\f R < A ’gj\ﬂl #en
PR'®
VIIb VIIC

[0224] It is another step of introducing a substituent group based on formation of an ether
bond. According to the present step, a reagent having an appropriate leaving group such as
alkyl halide and the like is subjected to nucleophilic reaction with the hydroxyl group of
compound VlIb in the presence of an appropriate base to form an ether bond. As for the base,
examples thereof include an inorganic base such as sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydride, potassium hydride, calcium hydride and the like or an
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organic base such as pyridine, TEA, DIPEA and the like.

[0225] Further, by using aryl halide, aryl borate and the like as a reagent having a leaving
group, formation of an diaryl ether bond can be also achieved and used. When reactivity is not
satisfactory, a catalyst such as copper powder, copper acetate, copper iodide and the like or a
ligand such as phenanthroline, trans-1 ,2-cyclohexanediamine and the like can be used.
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Step VII-7

[0226] It is a reaction for forming a bond between aryl and a hetero atom by using compound
Vllg having a leaving group. The reaction is carried out in an appropriate solvent inert to the
reaction, in the presence of a base. As for the leaving group LG, a halogen, triflate and the like
can be used. As for the solvent, examples thereof include toluene, xylene, n-hexane,
cyclohexane, DMF, DMA, EtOAc, DMSO, NMP, THF, DME, dioxane, acetonitrile and the like
and a mixture thereof. As for the base to be used for the reaction, examples thereof include t-
BuONa, t-BuOK, LIHMDS, NaHMDS, KHMDS, potassium phosphate, sodium carbonate,
potassium carbonate and cesium carbonate. This step can be also carried out by using a
catalyst and a ligand. As for the catalyst and a ligand (or a catalyst-ligand complex), palladium
acetate, Pdy(dba);, T-allylpalladium chloride dimer, PdCIx(CH3CN)o, PdCly(PPh3),

trialkylproazaphosphatrane, {P(t-Bu)3sPdBr},, PPhjs, P(o-tol)3, BINAP, DPPF, P(t-Bu)sz,

DavePhos, JohnPhos, c-Hexyl JohnPhos, S-Phos, X -Phos, t-ButylX-Phos, Xantphos, 4,5-
bis[bis(3,5-bistrifluoromethylphenyl)phosphanyl]-9,9-dimethyl-9H-xanthene, 1,3-
diallyldihydroimidazolium salt and the like can be used, for example.

Step VII-8

[0227] When the reaction product of Step VII-7 is thio ether VIiIh, it is possible to obtain
sulfoxide or sulfone compound VIllj by oxidation with m-chloro perbenzoic acid, oxone, TEMPO
and the like.
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Step VII-9
[0228]
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[0229] It is a reaction for forming a bond between aryl and SP2 carbon or a bond between aryl

and SP3 carbon in which compound Vllg having a leaving group is used. The reaction is
carried out in an appropriate solvent inert to the reaction, in the presence of a base. As for the
leaving group LG, a halogen, triflate and the like can be used. As for the solvent, examples
thereof include toluene, xylene, n-hexane, cyclohexane, DMF, DMA, EtOAc, DMSO, NMP, THF,
DME, dioxane, acetonitrile, water, isopropanol and the like and a mixture thereof. As for the
base to be used for the reaction, examples thereof include t-BuONa, t-BuOK, LiIHMDS,
NaHMDS, KHMDS, potassium phosphate, sodium carbonate, potassium carbonate, cesium
carbonate, TEA and DIPEA. This step can be also carried out by using a catalyst and a ligand.
As for the catalyst and a ligand (or a catalyst-ligand complex), palladium acetate, Pdy(dba)s, 11-

allylpalladium chloride dimer, PdCI>(CH3CN)», PdCly(PPh3)s, trialkylproazaphosphatrane, {P(t-
Bu)3PdBr},, PPh3, P(o-tol)s, BINAP, DPPF, P(t-Bu)z, DavePhos, JohnPhos, c-Hexyl JohnPhos,
S-Phos, X-Phos, t-ButylX-Phos, Xantphos, 4,5-bis[bis(3,5-
bistrifluoromethylphenyl)phosphanyl]-9,9-dimethyl-9H-xanthene, 1,3-diallyldihydroimidazolium
salt and the like can be used, for example.
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Step VII-10

[0230] It is a carboxylation reaction using compound VlIg having a leaving group. The reaction
is carried out by reacting with formic acid (or a synthetic equivalent thereof) in an appropriate
solvent inert to the reaction, in the presence of a base and a catalyst. As for the leaving group
LG, a halogen, triflate and the like can be used. The solvent and the catalyst can be selected
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and used in the same manner as Step VII-9.

Step VII-11

[0231] It is an amidation reaction using carboxylic acid VIiIm. Specifically, the reaction can be
carried out by dehydrating condensation reaction using various amines such as ammonia,
primary amines, secondary amines, hydrazines, substituted hydrazines and the like. The
reaction is carried out in the presence of an acid halogenating agent or a dehydrating
condensing agent in an aprotic solvent under the condition of a reaction temperature of -20°C
to boiling point of the solvent, with or without an active esterifying agent and a base.

[0232] As for the acid halogenating agent, examples thereof include oxalyl chloride and thionyl
chloride. As for the dehydrating condensing agent, examples thereof include 1,3-
dicyclohexylcarbodiimide (DCC), 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),
bromo-tris  (pyrrolidino)-phosphonium hexafluorophosphate  (PyBrOP), EDC and
(benzotriazolyloxy)tripyrrolidino-phosphonium=hexafluorophosphate (PyBOP). As for the active
esterifying agent, examples thereof include HOBt, di(N-succinimidyl) carbonate and carbonyl
diimidazole. As for the base, examples thereof include TEA, DIPEA and DBU. As for the
solvent, examples thereof include DMF, DMA, DCM, acetone, THF, dioxane, DME, ethyl
acetate, MeCN, and a mixture thereof.

Step VII-12

[0233]

Vilo

[0234] It is a step of forming a bond between aryl and SP carbon using compound Vllo having
a leaving group. The reaction is carried out by reacting terminal alkyne in an appropriate
solvent in the presence of a base and a catalyst with or without a catalytic amount of a copper
reagent, and the reaction is referred to as Sonogashira reaction. The reagents and the
condition for the reaction are as defined in Step IV-1 and Step IV-3. As a variant of
Sonogashira reaction, examples thereof include a method disclosed in Tetrahedron, 63(43),
10671-10683; 2007. Specifically, by having secondary amines and the like in a reaction system
and using propargyl bromide as an alkyne, a propargyl amine can be introduced.

Step VII-13
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[0235]
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[0236] It is a reaction of forming a bond between aryl and CN by using compound Vllo having

a leaving group. The reaction can be carried out by adding CN~ source in an appropriate
solvent in the presence of a copper, zinc or palladium catalyst, with or without a ligand, in view
of the reaction condition shown in Organic Letters, 10(23), 5325-5328; 2008, Tetrahedron
Letters, 49(32), 4693-4694; 2008 and Bioorganic & Medicinal Chemistry, 16(13), 6489-6500;

2008. As for the CN™-source, copper (I) cyanide, zinc (Il) cyanide, iron (lll) hexacyanide,
sodium cyanide, potassium cyanide and the like can be used.

Synthesis of starting materials

[0237] Some of the starting materials for the present invention are novel compounds, and they
can be easily synthesized in the same manner as known reacting compounds or according to
the method well known to a skilled person in the art.

[0238] Hereinabove, examples of a method of preparing the compounds having the Formula
(1) according to the present invention are described. However, separation and purification of
the target compounds that are described in detail in each reaction step can be performed by
applying common chemical treatments such as extraction, concentration, removal by
distillation, crystallization, filtration, recrystallization, various chromatography, etc.

Pharmaceutical of the present invention

[0239] The pharmaceutical composition of the present invention comprises a pharmaceutically
acceptable carrier, in addition to the compound that is selected as being useful for the
invention. In the present specification, the term "pharmaceutically acceptable carrier" means
one or more type of appropriate solid or liquid vehicle, diluent or an encapsulating material
which is suitable for administration to mammals. In the present specification, the term
"acceptable” means that it does not cause any reaction to substantially reduce the
pharmaceutical efficacy of a composition under normal condition for use, and the components
of the composition and the subject compound can be mixed well with each other. The
pharmaceutically acceptable carrier should have substantially high purity and substantially low
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toxicity so that it can be suitably administered to a subject to be treated, preferably an animal,
and more preferably a mammal.

[0240] As the materials which can be used as a pharmaceutically acceptable carrier, examples
thereof include sugars such as lactose, glucose, sucrose, and the like; starch such as corn
starch, potato starch and the like; cellulose and cellulose derivatives such as sodium carboxy
methyl cellulose, ethyl cellulose, methyl cellulose and the like; tragacanth rubber powder; malt;
gelatin; talc; solid lubricating agent such as stearic acid or magnesium stearate and the like;
calcium sulfate; vegetable oils such as peanut oil, cotton seed oil, sesame oil, olive oil, corn oll,
plant oil, cacao oil, and the like; polyhydric alcohols such as propylene glycol, glycerin, sorbitol,
mannitol, polyethylene glycol and the like; alginic acid; an emulsifying agent such as TWEEN;
humectant such as lecithin and the like; colorant; flavor; tabletting agent; stabilizer, anti-
oxidant; preservative; pyrogen-free water; aqueous isotonic solution and phosphate buffer
solution.

[0241] When the pharmaceutical composition of the present invention is used as an ALK
inhibitor or a therapeutic or prophylactic agent for a proliferative disorder, or used against
depression or cognitive function disorder, as an administration route, oral, rectal, parenteral
(intravenous, intramuscular, subcutaneous), intracisternal, intravaginal, intraperitoneal,
intrabladder, topical (drop, powder, ointment, gel or cream) administration or administration via
inhalation (mouth or nasal spray) and the like can be considered. As for the administration
form, examples thereof include a tablet, a capsule, a granule, powder, a pill, an aqueous or
non-aqueous oral solution and suspension, and a parenteral solution which is filled in a
container suitable to be divided into several small dosages. In addition, the administration form
can be modified for various administration routes including subcutaneous transplant which
gives controlled release of a drug compound.

[0242] The aforementioned preparation is prepared according to a method generally known in
the art by using additives such as a vehicle, a lubricating agent (i.e., coating agent), a binding
agent, a disintegrating agent, a stabilizing agent, a corrigent for taste and smell, a diluent and
the like.

[0243] As a vehicle, examples thereof include starch such as starch, potato starch, corn
starch, lactose, crystalline cellulose and calcium hydrogen phosphate.

[0244] As a coating agent, examples thereof include ethyl cellulose, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, shellac, talc, carnauba wax and paraffin.

[0245] As a binding agent, examples thereof include polyvinyl pyrrolidone, Macrogol and the
compounds described above as a vehicle.

[0246] As a disintegrating agent, examples thereof include the compounds described as a
vehicle in the above and a chemically modified starch or cellulose such as sodium
croscarmellose, sodium carboxymethyl starch and crosslinked polyvinyl pyrrolidone.
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[0247] As a stabilizing agent, examples thereof include paraoxy benzoic acid esters such as
methyl paraben, propyl paraben and the like; alcohols such as chlorobutanol, benzyl alcohol,
phenylethyl alcohol and the like; benzalkonium chloride; phenols such as phenol, cresol and
the like; thimerosal; dehydroacetic acid; and sorbic acid.

[0248] As a corrigent for taste and smell, examples thereof include a sweetener, an acid
tasting agent, a flavor and the like that are commonly used in the art.

[0249] Further, as a solvent to prepare a liquid preparation, examples thereof include ethanol,
phenol, chlorocresol, purified water and distilled water.

[0250] As a surface active agent or an emulsifying agent, examples thereof include
polysorbate 80, polyoxyl 40 stearate and lauromacrogol.

[0251] When the pharmaceutical composition of the present invention is used as an ALK
inhibitor or a therapeutic or prophylactic agent for a proliferative disorder, or used against
depression or cognitive function disorder, the use amount of the compounds of the present
invention or salts or solvates thereof varies depending on symptom, age, body weight, relative
health state of a subject, administration of other drug compounds, administration method and
the like. For example, the amount which is generally effective for a patient (i.e., warm-blooded
animal, in particular human) is, in an effective component (i.e., the compound of the present
invention that is represented by the Formula (I)), preferably 0.001 to 1000 mg per 1 kg body
weight per day, more preferably 0.01 to 300 mg per 1 kg body weight per day in case of an
orally administered agent, and dosage per day is preferably in the range of 1 to 800 mg for an
adult patient with normal body weight. In case of a parenterally administered agent, it is
preferably 0.001 to 1000 mg per 1 kg body weight per day, and more preferably, 0.01 to 300
mg per 1 kg body weight per day. It is preferable to administer them once a day or in divided
dosages a day, depending on symptom of a subject to be treated.

[Example]

[0252] Hereinbelow, the present invention will be explained in greater detail in view of the
following examples. However, the present invention is not limited by the examples.

NMR analysis

[0253] NMR analysis was carried out by using JNM-EX270 (270 MHz, manufactured by JEOL),
JNM-GSX400 (400 MHz, manufactured by JEOL), or 400 MR (400 MHz, manufactured by
Varian). NMR data was expressed in ppm (parts per million; d), while it was compared with the
deuterium lock signal obtained from a sample solvent.
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Mass spectrum

[0254] The measurement was carried out by using JMS-DX303 or JMS-SX/SX102A (both
manufactured by JEOL).

High performance liquid chromatography- mass spectrum data (LC-MS)

[0255] Measurement was carried out by using Micromass (ZMD, manufactured by Micromass)
equipped with 996-600E gradient high performance liquid chromatography (manufactured by
Waters) or Micromass (ZQ, manufactured by Micromass) equipped with 2525 gradient high
performance liquid chromatography (manufactured by Waters).

[0256] One of the following conditions that are described in the Table 1 below was taken as a
condition for high performance liquid chromatography.

[Table 1]
C‘L;nxi'lliytii\)&n Aoparatus Coumn ussé Colzrn Temperature Mobi e phase, Gradiens F{;?IYIUPET}S ‘éjﬂcvt:._cetn‘;tﬂh
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S, St 0/ 100 Lnin)
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4. Buml. I % 25ma 07160 min) B
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. Al CLORE TFA, H2U B) 0 05%
Cadvnza LLHCL TEA, HeCN 220400

B o akid 4. NN Jhdeg. ‘ . 5 .
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W T =5 0/190(Imin)
AL G 05% TEA. H: 3 UL 08
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I v (Intakt) 2 Ol D, x ey, LT, MulN - 1.0 2-(400mm
: BOmm. 'i; ﬂ' ’ e (A/B)10b/5 - > G109 (Y. bmin) ) PL& tolsl
T =» /1002, bmin)
Asceniis Express CI8 AV 10md AcUNHE, H200 B)Y MeOH 5 G-4001
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=2 4010000 Bmin)
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Dsil 3CI8 AR, (Wako 5 g
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=> /95 (3. Imin} => B/U95(1. dmin)

AL GLO% TFA, H20 B) 0.05%
Sunlire 13 (Waters) Risom Te TEA, ¥eCN 10 SO0—-4001m
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TFA, ¥elN 20 2.0 4000
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0/ 100 Imin)

v D Sunfire C18 ($aters)
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Microwave reaction

[0257] The reaction was carried out by using a snap cap reaction vial together with an
Explorer™ (manufactured by CEM Microwave Technology) or an initiator (manufactured by
Biotage). Maximum output setting includes cooling of the reaction vessel by air in order to
avoid temperature increase caused by microwave irradiation.

[0258] Commercially available reagents were obtained and used without any further
purification. The room temperature indicates the temperature range of between about 20 to
25°C. All the non-aqueous reaction was carried out in anhydrous solvent under nitrogen or
argon atmosphere. For concentration under reduced pressure or removal of a solvent by
distillation, a rotary evaporator was used.

[0259] For preparing the compounds, when there is a possibility of having an undesirable side
reaction, a functional group was protected using a protecting group to produce a target
molecule, and the protecting group was removed later, if desired. Selection, addition and
removal of a protecting group were carried out according to the method described in the
literature [Greene and Wuts, "Protective Groups in Organic Synthesis" (4th edition, John Wiley
& Sons 2007)], for example.

[Example 1]

Compound A2

7-Methoxy-1.1-dimethyl-3.4-dihydro-1H-naphthalen-2-one

[0260]

~
G | /ﬁ/ OMe

e 2
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[0261] 7-Methoxy-3,4-dihydro-1H-naphthalen-2-one (Compound A1, 209 g, 1.18 mol),
tetrabutylammonium hydrogen sulfate (40 g, 0.118 mol) and methyl iodide (162 g, 2.60 mol)
were suspended in THF (500 ml) at room temperature. Under stirring, the mixture was added
with 50% aqueous solution of potassium hydroxide (400 g) over 5 min. Reflux occurred as the
inner temperature rapidly increases. Once the inner temperature stopped to increase, stirring
was continued for 45 min. The reaction solution was diluted with distilled water (1 L) and
extracted twice with CPME (1.5L). The combined organic layer was washed (distilled water 1 L
x 3), dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The
resulting crude product was recrystallized with MeOH (1 L) and distilled water (500 ml) to
obtain the title compound as a colorless needle-like crystal (177 g, 73%).

TH-NMR(400 MHz, CDCl5) & : 1. 43 (6 H, s), 2.65 (2 H, t, 12 Hz), 3.02 (2 H, t, 12 Hz), 3. 79 (3
H,s), 6. 74 (1 H, m), 6.87 (1 H, m), 7. 24 (1 H, m).
LCMS: m/z 205 [M+H]*

[Example 2]

Compound A3-1, Compound A3-2

3-Bromo-8-methoxy-6,6-dimethyl-6.11-dihydro-5H-benzo[b]carbazole

1-Bromo-8-methoxy-6.6-dimethyl-6.11-dihydro-5H-benzo[b]carbazole

[0262]
N H S s O.\
O s
T T
Br—@’ e e -:.I\B
= I

[0263] 7-Methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one (Compound A2, 66.2 g, 324
mmol) and 3-bromophenylhydrazine hydrochloric acid salt (71.0 g, 318 mmol) were dissolved
in AcOH (350 ml) and refluxed under stirring for 6 hr. The reaction solvent was removed by
distillation under reduced pressure to obtain the crude product as a mixture of the title
compound A3-1 and A3-2.

[Example 3]

Compound A4
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3-Bromo-8-methoxy-6.6-dimethyl-5.6-dihydrobenzo[b]carbazol-11-one

[0264]

[0265] The crude product obtained from the above (i.e., mixture of A3-1 and A3-2) was
dissolved in a mixture solvent of THF (450 ml) and distilled water (50 ml), added once with
DDQ (115 g, 509 mmol), and then stirred at room temperature for 1 hr. The reaction mixture
was diluted with CPME 3L, and the organic layer was washed three times with 0.5 N aqueous
solution of sodium hydroxide (1 L) and twice with distilled water (1 L) in order and dried over
anhydrous sodium sulfate. The organic layer was concentrated to 500 ml under reduced
pressure. The precipitated product was collected by filtration and washed with a small amount
of CPME to obtain the title compound as a yellow crystal (48 g, 40%).

TH-NMR(400 MHz, DMSO-dg) & : 1. 73 (6 H, s), 3. 90 (3 H, s), 7. 06-7. 09 (1 H, m), 7. 32-7. 38
(2 H, m), 7. 65-7. 66 (1 H, m), 8. 09-8.17 (2 H, m), 12. 32 (1 H, br. s).
LCMS: m/z 370, 372 [M+H]*

[Example 4]

Compound AA1

4-Methoxy-2-(3-trimethylsilanylprop-2-ynvl)-benzoic acid methyl ester

[0266]
|
i S 0
o
V8 0. o
P \ ey
9]

[0267] To the THF (16 ml) solution of 2-bromomethyl-4-methoxy-benzoic acid methyl ester
(961 mg, 4.09 mmol), triphenylphosphine (107 mg, 0.1 eq.), cesium carbonate (1.87 g, 1.4
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eq.), copper iodide (59 mg, 0.076 eq.) and tris (dibenzylideneacetone) dipalladium (86 mg,
0.023 eq.) were added, degassed, flushed with nitrogen gas, added with trimethylsilylacetylene
(734 pl, 1.3 eq.), and then stirred overnight at 55°C. To the reaction solution, saturated
aqueous solution of ammonium chloride was added followed by extraction with ethyl acetate.
The organic layer was washed with brine and dried over magnesium sulfate. The drying agent
was removed by filtration and the residues obtained after concentration under reduced
pressure were purified by silica gel column chromatography (ethyl acetate/hexane) to obtain
the title compound (brown oily substance, 606 mg, 54%).

TH-NMR(400 MHz, CDCl3) 5:7.93 (1 H, d, J = 8.8 Hz), 7. 33 (1 H, d, J = 2. 6 Hz), 6. 78 (1 H,
dd, J=8.8, 2.6 Hz), 4.09 (2 H, s), 3.86 (3 H, s), 3.84 (3 H, s), 0. 14(9 H, s).

LCMS: m/z 277 [M+H]*
HPLC retention time: 3.30 min (analysis condition U)

[Example 5]

Compound AA2

[0268]
M -~ |
L e O
/SI .0 P
A
O

[0269] To the toluene (4 ml) solution of 4-methoxy-2-(3-trimethylsilanyl-prop-2-ynyl)-benzoic
acid methyl ester (Compound AA1, 273 mg, 0.988 mmol), sodium bis (trimethylsilyl) amide (2.1
ml, 1.9 m solution, 4 eq.) and iodomethane (308 pl, 5 eq.) were added at -78°C. After allowing
the reaction temperature to increase to the room temperature, the mixture was stirred for 2 hr.
To the reaction solution, saturated aqueous solution of ammonium chloride was added
followed by extraction with ethyl acetate. The organic layer was washed with brine and dried
over magnesium sulfate. The drying agent was removed by filtration and the residues obtained
after concentration under reduced pressure were purified by silica gel column chromatography
(ethyl acetate/hexane) to obtain the title compound (yellow oily substance, 226 mg, 75%).

TH-NMR(400 MHz, CDCl5) & : 7.45 (1. 0 H, d, J = 8.4 Hz), 7. 09 (1.1 H, d, J = 2.6 Hz), 6.75 (1
H, m), 3.84 (3H,s), 3.82 (3H,s), 1.70 (6 H, s), 0.14(9 H, s)

LCMS: m/z 305 [M+H]*
HPLC retention time: 3.38 min (analysis condition U)
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[Example 6]

Compound AA3

2-(1.1-Dimethylprop-2-ynyl)-4-methoxy-benzoic acid methyl ester

[0270]

[0271] To the THF (18 ml) solution of 2-(1,1-dimethyl-3-trimethylsilanylprop-2-ynyl)-4-methoxy-
benzoic acid methyl ester (Compound AA2, 912 mg, 3 mmol), tetrabutylammonium fluoride
(2.061 g, 2.6 eq.) was added, and then stirred for 3 hr at room temperature. To the reaction
solution, saturated aqueous solution of ammonium chloride was added followed by extraction
with ethyl acetate. The organic layer was washed with brine and dried over magnesium sulfate.
The drying agent was removed by filtration and the residues obtained after concentration
under reduced pressure were purified by silica gel column chromatography (ethyl
acetate/hexane) to obtain the title compound (yellow oily substance, 524 mg, 75%).
TH-NMR(400 MHz, CDCl3) 5:7.44 (1 H,d, J=8.4 Hz), 7. 05 (1 H, d, J =2. 3 Hz), 6. 76 (1 H,
dd,J=8.4,2.3Hz),3.84(3H,s),3.82(3H,s),1.73 (6 H, s)

LCMS: m/z 223 [M+H]*

HPLC retention time: 2.55 min (analysis condition U)

[Example 7]

Compound AA4

2-[1-(6-Cyano-1-methanesulfonyl-1H-indol-2-yl)-1-methylethyl]-4-methoxybenzoic acid
methyl ester

[0272]
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[0273] To the DMF (2 ml) solution of 2-(1,1-dimethylprop-2-ynyl)-4-methoxy-benzoic acid
methyl ester (Compound AA3, 134 mg, 0577 mmol) and N-(2-bromo-5-
cyanophenyl)methanesulfonamide (Compound AA5, 167 mg, 1.05 eq.), copper iodide (9 mg,
0.08 eq.) and TEA (129 pl, 1.6 eq.) were added, degassed and flushed with nitrogen gas,
added with dicholorobis (triphenylphosphine) palladium (20 mg, 0.05 eq.), and then degassed
and flushed again with nitrogen gas. After stirring for 2 hr at 90°C, the reaction solution was
added with water, extracted with ethyl acetate. The organic layer was washed with an brine
and dried over magnesium sulfate. The drying agent was removed by filtration and the
residues obtained after concentration under reduced pressure were purified by silica gel
column chromatography (ethyl acetate/hexane) to obtain the title compound (white solid, 152
mg, 62%).

"H-NMR(400 MHz, DMSO-dg) & : 8.19 (1 H, dd, J = 0.6, 0.6 Hz), 7.84 (1 H, dd, J = 8.0, 0.6 Hz),
7.67 (1H,dd,J=8.0,1.3Hz),7.13(1H,d,J=8.4Hz),6.99 (1 H,s),6.96 (1H,br.s), 6.85(1
H,dd,J=8.4,25Hz),3.78 (3 H,s),3.12(3H,s),3.09(3H, br.s), 1.89 (6 H, s).

LCMS: m/z 427 [M+H]*
HPLC retention time: 2.77 min (analysis condition U)

[Example 8]
Compound AA5

N-(2-Bromo-5-cyanophenyl)methanesulfonamide

[0274]
N o

H

™ Br

[0275] To a miture of 3-amino-4-bromo-benzonitrile (1.98 g, 10 mmol), TEA (5.06 g, 50 mmol),
and methylene chloride (50 ml), mesyl chloride (2.71 ml, 35 mmol) was added at 0°C and the
mixture was stirred at room temperature for 30 min. Water was added to the reaction solution,
which was then extracted with dichloromethane. The organic layer was dried over sodium
sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were added with tetrahydrofuran (100 ml), water (400
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pl) and sodium hydride (540 mg, 15.5 mmol), and stirred at room temperature for 16 hr. To the
reaction solution, saturated aqueous solution of ammonium chloride (200 ml) was added
followed by extraction with ethyl acetate. The organic layer was dried over sodium sulfate. The
drying agent was removed by filtration and the residues obtained after concentration under
reduced pressure were purified by silica gel column chromatography (hexane/ethyl acetate) to
obtain the title compound (2.48 g, 90%).

"H-NMR(400 MHz, DMSO-dg) 5 : 9.82 (1 H, s), 7.87 (1 H, d, J=4 Hz), 7. 75 (1 H, d, J=8 Hz),
7.70 (1 H, dd, J=8 Hz, 4 Hz), 3.14(3 H, s)

HPLC retention time: 1.63 min (analysis condition U)

[Example 9]

Compound AA6

2-(1-Hydroxy-1-methylethyl)-1H-indole-6-carbonitrile

[0276]

N H OH
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[0277] To N-(2-bromo-5-cyanophenyl)methanesulfonamide (Compound AA5, 230 mg, 1
mmol), 3-methyl-2-butyn-3-ol (0.15 ml, 1.5 mmol), X-Phos (72 mg, 15% mol), PdCIlo(CH3CN)2

(13 mg, 5% mol) and cesium carbonate (390 mg, 2 mmol), DMA (2 ml) was added, and the
mixture was stirred at 100°C for 3 hr. Water and 5 N hydrochloric acid solution were added to
the reaction solution, which was then extracted with ethyl acetate. The organic layer was dried
over sodium sulfate. The drying agent was removed by filtration and the residues obtained
after concentration under reduced pressure were purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain the title compound (130 mg, 75%).

TH-NMR(400 MHz, CDCl3) & : 8.76 (1 H, s), 7. 68 (1 H, s), 7.60 (1 H, d, J=8 Hz), 7.32 (1 H, dd,
J=8 Hz, 4 Hz), 6.37(1 H, m), 1. 93 (1 H, s), 1.70 (6 H, s)

LCMS: m/z 201 [M+H]*

HPLC retention time: 2.12 min (analysis condition U)

[Example 10]

Compound A5-1
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3-Bromo-8-hydroxy-6.6-dimethyl-5.6-dihydrobenzo[b]carbazol-11-one

[0278]

N <~ _OH
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[0279] Under the same conditions as the method for synthesizing Compound AB, the title
compound was synthesized from Compound A4.

TH-NMR(400 MHz, DMSO-dg) & : 12.30 (1 H, s), 10.21 (1 H, s), 8.06-8.11 (1 H, m), 8.01-8.05
(1 H, m), 7.62-7.66 (1 H, m), 7.32-7.37 (1 H, m), 7.08-7.12 (1 H, m), 6.84-6.90 (1 H, m), 1.69
(6 H, s).

LCMS: m/z 356, 358 [M+H]*
HPLC retention time: 2.30 min (analysis condition U)

[Example 11]

Compound A5-2

[0281] (Method 1) 3-Bromo-8-methoxy-6,6-dimethyl-5,6-dihydrobenzo[b]carbazol-11-one
(Compound A4, 10.45 g, 28.2 mmol) and copper (I) cyanide (5.0 g, 50.2 mmol) were dissolved
in NMP (100 ml), followed by stirring at 170°C for 17 hr. The reaction mixture was suspended
in ethyl acetate (500 mL) and distilled water (200 mL). The insoluble matters were removed by
Celite filtration and washed twice with ethyl acetate (300 mL x 2). The organic layer was
washed once with an aqueous solution of disodium EDTA (200 mL) and twice with saturated
brine (200 mL) in order, and dried over anhydrous sodium sulfate. The organic layer was
concentrated under reduced pressure to yield a product, which was suspended and washed
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with a small amount of CPME to obtain the title compound as a colorless crystal (6.58 g, 73%).

[0282] (Method 2) To the THF (5.6 ml) solution of 2-[1-(6-cyano-1-methanesulfonyl-1H-indol-
2-yl)-1-methylethyl]-4-methoxy-benzoic acid methyl ester (Compound AA4, 138 mg, 0.324
mmol), tetrabutylammonium fluoride (514 mg, 6 eq.) was added, and the mixture was stirred at
room temperature overnight. Thereafter, 2 M aqueous solution of sodium hydroxide (5.6 ml)
was added to the mixture, which was then stirred for 4 hr, added with 1 M HCI, and extracted
with ethyl acetate. The organic layer was washed with brine and dried over magnesium sulfate.
The drying agent was removed by filtration and the residues obtained after concentration
under reduced pressure were dissolved in ethyl acetate (10 ml) and added with e 4 M HCI and
ethyl acetate solution (10 ml) followed by stirring at room temperature for 30 min. The residues
obtained after concentration of the reaction solution under reduced pressure were purified by
silica gel column chromatography (ethyl acetate/hexane) to obtain the title compound (89.2
mg, 62%).

[0283] (Method 3) To nitrobenzene (5 ml) and aluminum chloride (400 mg, 3 mmol), 4-
methoxybenzoyl chloride (400 mg, 2.3 mmol) was added. After stirring for 30 min at room
temperature, 2-(1-hydroxy-1-methyl-ethyl)-1H-indole-6-carbonitrile (Compound AAG6, 200 mg,
1 mmol) was added followed by stirring at room temperature for 3 hr. Water was added to the
reaction solution, which was then extracted with ethyl acetate. The organic layer was dried
over sodium sulfate. The drying agent was removed by filtration and the residues obtained
after concentration under reduced pressure were purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain the title compound (127 mg, 40%).

TH-NMR(400 MHz, DMSO-dg) 8 : 1.71 (6 H, s), 3.89 (3 H, s), 7.07-7.09 (1 H, m), 7.34 (1 H, s),
7.58-7.60 (1 H, m), 7.99 (1 H, s), 8.14-8.16 (1 H, m), 8.30-8. 32 (1 H, m), 12.32 (1 H, br. s),
LCMS: m/z 317 [M+H]*

HPLC retention time: 2.56 min (analysis condition U)

[Example 12]

Compound A6

8-Hydroxy-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

[0284]

N

N> OH
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[0285] 8-Methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile
(Compound A5-2, 6.58 g, 20.8 mmol) was dissolved in pyridine hydrochloric acid salt (25.0 g),
and stirred at 170°C for 13 hr. The reaction mixture was partitioned in ethyl acetate (400 mL)
and distilled water (400 mL), and the aqueous layer was extracted one more time with ethyl
acetate (400 mL). The combined organic layer was washed twice with distilled water (100 mL)
and once with saturated brine (100 mL) in order, and dried over anhydrous sodium sulfate.
The organic layer was concentrated under reduced pressure to yield a product, which was
suspended and washed with a small amount of CPME to obtain the title compound as a
colorless crystal (5.91 g, 93%).

TH-NMR(400 MHz, DMSO-dg) & : 1.73 (6 H, s), 6.87-6. 90 (1 H, m), 7.11 (1 H, s), 7.57-7.59 (1
H, m), 7.97 (1 H, s), 8.04-8.06 (1H, m), 8.29-8.31 (1 H, m), 10.27 (1 H, s), 12.66 (1 H, br. s),
LCMS: m/z 303 [M+H]*

[Example 13]
Compound A7-1

4-(3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yloxy)-piperidine-
1-carboxylic acid tert-butyl ester

[0286]
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[0287] 8-Hydroxy-6,6-dimethyl-11-ox0-6, 11-dihydro-5H-benzo[b]carbazole-3-carbonitrile
(Compound A6, 30 mg, 0.099 mmol) was dissolved in THF (1 mL), added with 4-hydroxy-
piperidine-1-carboxylic acid tert-butyl ester (40 mg, 2 eq.), triphenylphosphine (52 mg, 2 eq.),
and diisopropyl azodicarboxlyate (43 yL, 2 eq.) in order, and stirred at room temperature for 4
hr. The reaction solution was poured to water, and then extracted with ethyl acetate. The
organic layer was washed with saturated brine and dried over sodium sulfate. The drying agent
was removed by filtration and the residues obtained after concentration under reduced
pressure were purified by silica gel column chromatography (ethyl acetate/hexane) to obtain
the title compound (37 mg, 76%).

TH-NMR(400 MHz, CDCl3) & : 9.44 (1 H, s), 8.77 (1 H, d, J = 7.8 Hz), 8.62 (1 H, d, J = 8.2 Hz),

8.00 (1 H,s),7.81 (1H,d,J=82Hz),7.34 (1H,s),7.26 (1H,d,J=7.8Hz), 4.85-4.93 (1 H,
m), 3.96-4.04 (2 H, m), 3.60-3.70 (2 H, m), 2.19-2. 32 (2H, m), 1.89-2.15 (8 H, m), 1.74 (9 H,
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s)

LCMS: m/z 430 [M+H]*
HPLC retention time: 4.09 min (analysis condition W)

[Example 14]

Compound A7-2

6.6-Dimethyl-11-0x0-8-[2-(2-0x0-imidazolidin-1-yl)-ethoxy]-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0288]
-~ R S \N/
N=
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[0289] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 1-(2-hydroxy-ethyl)-imidazolidin-2-one.

LCMS: m/z 415 [M+H]*
HPLC retention time: 2.96 min (analysis condition W)

[Example 15]
Compound A7-3

[2-(3-Cyano-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazol-8-yloxy)-ethyl]-
carbamic acid tert-butyl ester

[0290]
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[0291] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and (2-hydroxy-ethyl)-carbamic acid tert-butyl
ester.

LCMS: m/z 346 [M+H]*
HPLC retention time: 2.40 min (analysis condition W)

[Example 16]

Compound A7-4

-carbonitrile
[0292]
y A /‘\ O\\/’\S/
_ 7\ | | P
- —

[0293] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-methylthioethanol.

LCMS: m/z 451 [M+H]*
HPLC retention time: 4.23 min (analysis condition W)

[Example 17]

Compound A7-5

6.6-Dimethyl-8-(2-methylsulfanyl-ethoxy)-5-(2-methylsulfanyl-ethyl)-11-0x0-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile

[0294]

_S/_\N PN _O.\/\S/
T
NE{—ZJ’ \Icl)/
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[0295] The title compound was obtained as a by-product of the synthesis of Compound A7-4.

LCMS: m/z 377 [M+H]*
HPLC retention time: 3.75 min (analysis condition W)

[Example 18]

Compound A7-6

carbonitrile

[0296]

[0297] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and tetrahydropyran-4-ol.

TH-NMR (400 MHz, DMSO-dg) 8 : 12.72 (1 H, br.s), 8.32 (1 H, d, 8.5 Hz), 8.15 (1 H, d, 8.5 Hz),

8.01 (1 H,s), 7.61 (1 H, d, 8.5 Hz), 7.38 (1 H, s), 7.15 (1 H, d, 8.5 Hz), 4.86-4.81 (1 H, m),
3.93-3.88 (2 H, m), 3.58-3.52 (2 H, m), 2.06-2.00 (2 H, m), 1.85 (6 H, s), 1.69-1.60 (2 H, m)

LCMS: m/z 387 [M+H]*
HPLC retention time: 3.47 min (analysis condition W)

[Example 19]
Compound A7-7

6.6-Dimethyl-11-0x0-8-(pyridin-4-yviImethoxy)-6.11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0298]
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[0299] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and pyridin-4-yl-methanol.

LCMS: m/z 394 [M+H]*
HPLC retention time: 2.56 min (analysis condition W)

[Example 20]

Compound A7-8

8-(2-Methoxyethoxy)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo [blcarbazole-3 -
carbonitrile

[0300]

H o\ O
N R S *o/
e
== \g/

[0301] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-methoxyethanol.

TH-NMR (400 MHz, DMSO-dg) 8 : 11.69 (1 H, br. s), 8.27 (1 H, d, 7.9 Hz), 8.10 (1 H, d, 8.5 Hz),

7.95(1H,s),7.55(1H,d, 7.9 Hz), 7.32 (1 H, d, 2.4 Hz), 7. 05 (1 H, d, 8.5 Hz), 4.22 (2 H, t, 4.3
Hz), 3.67 (2 H, t, 4.3 Hz), 1.72 (6 H, s)

LCMS: m/z 361 [M+H]*
HPLC retention time: 3.38 min (analysis condition W)

[Example 21]

Compound A7-9
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8-[2-(2-Methoxyethoxy)ethoxy]-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0302]

[0303] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-(2-methoxyethoxy)ethanol.

LCMS: m/z 405 [M+H]*
HPLC retention time: 3.32 min (analysis condition W)

[Example 22]

Compound A7-10

benzo[blcarbazole-3-carbonitrile

[0304]

[0305] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 3-chloromethyl-3-methyloxetane.

LCMS: m/z 387 [M+H]*
HPLC retention time: 2.23 min (analysis condition S)

[Example 23]

Compound A7-11-1
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carbamic acid tert-butyl ester

[0306]

[0307] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and ethyl-(2-hydroxy-ethyl)-carbamic acid tert-
butyl ester.

LCMS: m/z 474 [M+H]*
HPLC retention time: 2.93 min (analysis condition U)

[Example 24]

Compound A7-11-2

carbonitrile
[0308]
H
N
* \/( ' j H
Ne=— i
=

@]

[0309] Under the same conditions as the method for synthesizing Compound A8-1, the title
compound was prepared from Compound A7-11-1.

LCMS: m/z 374 [M+H]*
HPLC retention time: 1.35 min (analysis condition U)

[Example 25]
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Compound A7-12

carbonitrile

[0310]

H C‘ TN
/‘4F\I :H:ij/ o
ol N =
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[0311] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 2-bromo-ethanol.

LCMS: m/z 437 [M+H]*
HPLC retention time: 2.93 min (analysis condition U)

[Example 26]
Compound A7-13-1

6.6-Dimethyl-11-0x0-8-(2-phenyl-[1.3]dioxan-5-yloxy)-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0312]
H“ \X{ \i/ox '\O
N= '/7”% ‘ s l\) to )

[0313] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-phenyl-[1,3]dioxan-5-ol.

LCMS: m/z 465 [M+H]*
HPLC retention time: 4.10 min (analysis condition W)

[Example 27]



DK/EP 3345903 T3

Compound A7-13-2

8-(2-Hydroxy-1-hydroxymethylethoxy)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0314]

N_,fﬁ\f/\ij EOH

[0315] Anhydrous ferric trichloride (56 mg, 5 eq.) was added to the dichloromethane (2 mL)
suspension of 6,6-dimethyl-11-ox0-8-(2-phenyl-[1,3]dioxan-5-yloxy)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile (Compound A7-13-1, 13 mg, 0.028 mmol), and stirred at
room temperature for 1 hr. The reaction solution was added to water, and then extracted with
ethyl acetate. The organic layer was washed with saturated brine and dried over sodium
sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were purified by high performance liquid
chromatography to obtain the title compound (7 mg, 46%).

LCMS: m/z 377 [M+H]*
HPLC retention time: 2.70 min (analysis condition W)

[Example 28]
Compound A7-14-1

8-((S)-2,2-Dimethyl-[1.3]dioxolan-4-yimethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0316]

o

H\m/o\/\/\o
I
g e



DK/EP 3345903 T3

[0317] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and toluene-4-sulfonic acid (R)-2,2-dimethyl-
[1,3]dioxolan-4-yImethyl ester.

LCMS: m/z 417 [M+H]*
HPLC retention time: 3.47 min (analysis condition Y)

[Example 29]

Compound A7-14-2

3-carbonitrile

[0318]

N=T

[0319] To the solution of THF and water (4: 1, 1 mL) of 8-(2,2-dimethyl-[1,3]dioxolan-4-
ylmethoxy)-6,6-dimethyl-11-oxo0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (Compound
A14-1, 30 mg, 0.07 mmol), camphor sulfonic acid (36 mg, 0.14 mmol) was added at room
temperature. After stirring at room temperature for 38 hr, the mixture was extracted with ethyl
acetate. The organic layer was dried over sodium sulfate. The drying agent was removed by
filtration and the residues obtained after concentration under reduced pressure were purified
by silica gel column chromatography (dichloromethane/methanol) to obtain the title compound
(white solid, 28 mg, 72%).

"H-NMR(300 MHz, DMSO-dg) oppm ; 12.7 (s, 1 H), 8.31 (d, 1 H, J=8.01 Hz), 8.15 (d, 1H,

J=8.77 Hz), 8.00 (s, 1 H), 7.60 (d, 1 H, J=8.01 Hz), 7.12 (s, 1 H), 7. 09 (d, 1 H, J=8.77 Hz),
4.46 (m, 1 H), 4.15 (m, 3 H), 3.78 (m, 1 H), 1.76 (s, 6 H), 1. 38 (s, 3 H), 1.32 (s, 3 H)

LCMS: m/z 377 [M+H]*
HPLC retention time: 1.80 min (analysis condition U)

[Example 30]

Compound A7-14-3
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8-((S)-2.2-Dimethyl-[1.3]dioxolan-4-yimethoxy)-5.6.6-trimethyl-11-0x0-6.11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0320]

-
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[0321] Under the same conditions as the method for synthesizing Compound B3-4, the title
compound was prepared as a crude product from Compound A7-14-1.

[Example 31]
Compound A7-14-4

8-((R)-2.3-Dihydroxy-propoxy)-5.6.6-trimethyl-11-0x0-6.11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0322]

[0323] Under the same conditions as the method for synthesizing Compound A7-14-2, the title
compound was prepared from Compound A7-14-3 (303 mg, 98%).

LCMS: m/z 484 [M+H]*
HPLC retention time: 2.08 min (analysis condition D)

[Example 32]

Compound A7-15-1
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8-[(4R,58)-5-(Tert-butyl-dimethyl-silanyloxymethyl)-2.2-dimethyl-[1.3]dioxolan-4-
ylmethoxy]-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

[0324]
X
o
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B

[0325] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and [(4R,5R)-5-(tert-butyl-dimethyl-
silanyloxymethyl)-2,2-dimethyl-[1,3]dioxolan-4-yll-methanol.

LCMS: m/z 516 [M+H]*
HPLC retention time: 3.97 min (analysis condition Y)

[Example 33]

Compound A7-15-2

6.6-Dimethyl-11-0x0-8-((2R.3R)-2.3.4-trihydroxy-butoxy)-6.11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0326]

rof;f P

N=

[0327] Under the same conditions as the method for synthesizing Compound A7-14-2, the title
compound was prepared from Compound A7-15-1.

LCMS: m/z 407 [M+H]*
HPLC retention time: 1.73 min (analysis condition U)

[Example 34]
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Compound A7-16

3-carbonitrile

[0328]
N> o
T

= A

[0329] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 1-methylpiperidin-4-ol.

"H-NMR(400 MHz, DMSO-dg) & : 12.75 (1 H, s), 8.32 (1 H,d, J=7.9 Hz), 8.14 (1 H,d, J=9.8

Hz), 8.00 (1 H, s), 7.60 (1 H, d, J =7.9 Hz), 7.34 (1 H, s), 7.11 (1 H, d, J = 9.1 Hz), 4.62 (1 H,
m), 2.64 (2 H, m), 2.23 (2 H, m), 2.21(s, 3 H), 1.99 (2 H, m), 1.77(s, 6 H), 1.73 (2 H, m).

LCMS: m/z 400 [M+H]*
HPLC retention time: 1.42 min (analysis condition S)

[Example 35]

Compound A7-17

carbonitrile

[0330]
H“_></“\\\.l o\/\N/\\
e //_ \‘ "'Jj H‘\*"J/ |\\
=<
[0331] 8-Hydroxy-6,6-dimethyl-11-ox0-6, 11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

(Compound A6, 25 mg, 0.083 mmol) was dissolved in N,N-dimethylacetamide (1 mL), added
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with 2-chloroethyldiethylamine (16 mg, 1.1 eq.) and cesium carbonate (54 mg, 2 eq.) in order
and stirred at 100°C for 4 hr. The reaction solution was poured over water and extracted with
ethyl acetate. The organic layer was washed with saturated brine and dried over sodium
sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were purified by amino silica gel column
chromatography (ethyl acetate/hexane) to obtain the title compound (11 mg, 32%).

TH-NMR(400 MHz, DMSO-dg) & : 8.32 (1 H, d, J = 8.2 Hz), 8.15 (1 H, d, J = 8.7 Hz), 8.01 (1 H,

s),7.61 (1H,d,J=8.2Hz),7.35(1 H,d, J=1.8 Hz), 7.09 (1 H, dd, J = 8.7, 1.8 Hz), 4.19 (2 H,
t,J=5.9Hz),2.83 (2H,t J=59Hz),258 (4H,q,J=7.0Hz),1.78 (6 H,s), 1.00 (6 H, t, J =
7.0 Hz)

LCMS: m/z 402 [M+H]*
HPLC retention time: 2.52 min (analysis condition W)

[Example 36]

Compound A7-18

acetamide
[0332]
O
/H [ O\/\NJJ\\
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[0333] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 2-chloroethylacetamide.

LCMS: m/z 388 [M+H]*
HPLC retention time: 2.91 min (analysis condition W)

[Example 37]

Compound A7-19
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carbamic acid ethyl ester

[0334]

[0335] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and ethyl-2-chloroethylcarbamate.

LCMS: m/z 418 [M+H]*
HPLC retention time: 3.35 min (analysis condition W)

[Example 38]

Compound A7-20

[0336]
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[0337] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 2-chloroethylurea.

LCMS: m/z 399 [M+H]*
HPLC retention time: 2.80 min (analysis condition W)

[Example 39]

Compound A7-21
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6.6-Dimethyl-8-(oxetan-3-yloxy)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0338]
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[0339] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and toluene-4-sulfonic acid oxetan-3-yl ester.

LCMS: m/z 359 [M+H]*
HPLC retention time: 2.00 min (analysis condition S)

[Example 40]
Compound A7-22

6.6-Dimethyl-11-0x0-8-(pyrimidin-2-yloxy)-6.11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0340]
H \,( S, L .N\
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[0341] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 2-bromopyrimidine.

LCMS: m/z 381 [M+H]*
HPLC retention time: 2.00 min (analysis condition S)

[Example 41]

Compound A7-23
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(3-Cyano-6,6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazol-8-yloxy)-ethyl acetate
ester

[0342]

O
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[0343] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 3-chloro-propionic acid ethyl ester.

LCMS: m/z 389 [M+H]*
HPLC retention time: 3.37 min (analysis condition U)

[Example 42]
Compound A7-24

8-(2-Bromo-ethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0344]
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s

[0345] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-bromoethanol.

TH-NMR(270 MHz, DMSO-dg) & : 12.75 (1 H, br.s), 8.32 (1 H, d, J =8.2 Hz), 817 (1 H, d, J =
86 Hz),8.01(1H,s),7.61(1H,dd,J=82,14Hz),740 (1 H,d, J=2.2Hz),7.12 (1 H, dd,
J=8.6,22Hz),450(2H,t,J=53Hz),3.88(2H,t J=53Hz),1.77 (6 H, s).

LCMS: m/z 409, 411 [M+H]*
HPLC retention time: 2.48 min (analysis condition S)

[Example 43]
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Compound A7-25

6.6-Dimethyl-11-0x0-8-(piperidin-4-yimethoxy)-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile hydrochloric acid salt

[0346]

HCI

[0347] Under nitrogen atmosphere, 3-cyano-8-hydroxy-6,6-dimethyl-5,6-dihydro-
benzo[b]carbazol-11-one (Compound A6, 85 mg, 0.28 mmol) and triphenylphosphine (150 mg,
2 eq.) were added with THF (2 ml), and then further added dropwise with 4-hydroxymethyl-
piperidine-1-carboxylic acid tert-butyl ester (120 mg, 2 eq.) and 2.19 N toluene solution of
diethyl azodicarboxylic acid (0.26 mL, 2 eq.). The resultant was stirred at room temperature for
12 hr under nitrogen atmosphere. The residues obtained after concentrating the reaction
solution under reduced pressure were purified by silica gel column chromatography (ethyl
acetate/dichloromethane) to  obtain 4-(3-cyano-6,6-dimethyl-11-oxo0-6,11-dihydro-5H-
benzo[b]carbazol-8-yloxymethyl)-piperidine-1-carboxylic acid tert-butyl ester (white powder,
120 mg).

[0348] To the resulting compound, 4 N hydrochloric acid and dioxane solution was added
under cooling. After stirring at room temperature for 2 hr, the solvent was removed under
nitrogen stream. Then, the residues were washed with diethyl ether and then subjected to
azeotropic treatment with toluene, followed by drying under vacuum and filtration to obtain the
title compound (79 mg).

LCMS: m/z 399 [M+H]*
HPLC retention time: 2.22 min (analysis condition C)

[Example 44]

Compound A8-1

6.6-Dimethyl-11-ox0-8-(piperidin-4-yloxy)-6.11-dihydro-5H-benzo[b]carbazole-3-
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carbonitrile

[0349]

[0350] THF (0.5 mL) and TFA (0.5 mL) were added to 4-(3-cyano-6,6-dimethyl-11-0x0-6,11-
dihydro-5H-benzo[b]carbazol-8-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (Compound
A7-1, 35 mg, 0.072 mmol), and the mixture was stirred at room temperature until Compound
A7-1 disappears. The reaction solution was concentrated under reduced pressure and the
residue was desalinated by using anion exchanger PL StratoSpheres (trademark) PL-HCO3
MP to obtain the title compound (37 mg, 76%).

"H-NMR (400 MHz, CD30D) & : 8.38 (1 H, d, J =7.9 Hz), 8.24 (1 H, d, J = 8.5 Hz), 7.85 (1 H,
s), 753 (1H,d,J=79Hz),7.27 (1H,s),7.09 (1 H,d,J=8.5Hz), 4.67-4. 76 (1 H, m), 3.07-
3.20 (2H, m), 2.77-2.87 (2 H, m), 2.03-2.15 (2 H, m), 1.80 (6 H, s), 1.69-1.77 (2 H, m)

LCMS: m/z 386 [M+H]*

HPLC retention time: 2.51 min (analysis condition W)

[Example 45]

Compound A8-2

8-(2-Amino-ethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0351]
| | :
N;Ig j/

[0352] Under the same conditions as the method for synthesizing Compound A8-1, the title
compound was prepared from Compound A7-3.

LCMS: m/z 346 [M+H]*
HPLC retention time: 2.40 min (analysis condition W)
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[Example 46]

Compound A8-3

3-carbonitrile

[0353]
/H\l./ ro\/\b/
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[0354] Under the same conditions as the method for synthesizing Compound B3-8, the title
compound was prepared from Compound A7-5.

LCMS: m/z 409 [M+H]*
HPLC retention time: 3.13 min (analysis condition W)

[Example 47]

Compound A8-4

3-carbonitrile

[0355]

Y

[0356] The title compound was obtained as a by-product of the synthesis of Compound A8-3.

LCMS: m/z 393 [M+H]*
HPLC retention time: 2.87 min (analysis condition W)
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[Example 48]

Compound A8-5

5,6.6-Trimethyl-11-0x0-8-(tetrahydro-pyran-4-yloxy)-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile

[0357]
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O

[0358] Under the same conditions as the method for synthesizing Compound A10-1, the title
compound was prepared from Compound A7-6.

LCMS: m/z 401 [M+H]*
HPLC retention time: 2.72 min (analysis condition S)

[Example 49]
Compound A8-6-1

2-Bromo-8-methoxy-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0359]

[0360] 8-Methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile
(Compound A5-2, 50 mg, 0.158 mmol) was dissolved in CH3CN (1 mL), added with NBS (56

mg, 2 eq.), and stirred at 80°C overnight. The reaction solution was added to water, and then
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extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over
sodium sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were added with MeOH and the solid remained after
dissolution was filtered to obtain the target compound (yellow powder, 20 mg, 38%).

TH-NMR(400 MHz, DMSO-dg) & : 12.92 (1 H, s), 8.50 (1 H, s), 8.16 (1 H, d, J = 8.5 Hz), 8.14 (1
H,s),7.36 (1H,d,J=24Hz),7.11 (1 H, dd, J = 8.5, 2.4 Hz), 3.92 (3H, s), 1.78 (6 H, s).

LCMS: m/z 395, 397 [M+H]*
HPLC retention time: 2.57 min (analysis condition S)

[Example 50]

Compound A8-6-2

2-Bromo-8-hydroxy-6,.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0361]
H]>< . OH
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Br

[0362] Under the same conditions as the method for synthesizing Compound AB, the title
compound was prepared from Compound A8-6-1.

TH-NMR(400 MHz, DMSO-dg) & : 8.46 (1 H, s), 8.10 (1 H, s), 8.05 (1 H, d, J = 8.6 Hz), 7. 13 (1
H,d,J=2.1Hz),6.89 (1H,dd,J=8.5,2.1Hz),1.71 (6 H, s).

LCMS: m/z 381,383 [M+H]*
HPLC retention time: 2.10 min (analysis condition S)

[Example 51]

Compound A8-6-3

2-Bromo-8-(2-diethylamino-ethoxy)-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile
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[0363]
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[0364] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A8-6-2.

TH-NMR (400 MHz, CD30D) & : 8.53 (1 H, d, J =0.5 Hz), 8. 20 (1 H, d, J = 8.7 Hz), 7.88 (1 H,

d,J=0.5Hz), 728 (1H,d, J=23Hz),7.05 (1 H,dd, J =89, 2. 5Hz), 4.24 (2 H,t, J=5.7
Hz),2.96 (2 H,t, J=5.7 Hz), 2. 70 (4 H, q, J = 7.1 Hz), 1.79 (6 H, s), 1.12 (6 H, t, J = 7.2 Hz).

LCMS: m/z 480, 482 [M+H]*
HPLC retention time: 1.73 min (analysis condition S)

[Example 52]

Compound A8-7

(3-Cyano-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazol-8-yloxy)-acetic acid

[0365]

H
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[0366] (3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yloxy)-ethyl acetate
ester (Compound A7-23, 180 mg, 0.464 mmol) and potassium hydroxide (130 mg, 2.32 mmol)
were dissolved in THF (10 ml) and water (1.8 mL), and stirred at 70°C for 2 hr. After cooling to
room temperature, the mixture was extracted with dichloromethane. Water layer(

BARERER

) was adjusted to be acidic by using 1 N hydrochloric acid, and the precipitated solid was
fitered and washed several times with water to obtain the title compound (white solid, 130 mg,
78%).

TH-NMR(300 MHz, DMSO) oppm 13. 09(s, 1 H), 8.31(d, 1 H, J=8.1 Hz), 8. 11(d, 1 H, J=8.4
Hz), 8.01(s, 1 H), 7.58(d, 1 H, J=7.8 Hz), 7.25(d, 1 H, J=2.1 Hz), 6. 97(d, 1 H, J=8.4 Hz),
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4.51(s, 2 H), 1.73(s, 6 H)

LCMS: m/z 361 [M+H]*
HPLC retention time: 2.97 min (analysis condition U)

[Example 53]

Compound A8-8

6.6-Dimethyl-8-(2-morpholin-4-yl-ethoxy)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile

[0367]
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[0368] Under the same conditions as the method for synthesizing Compound A8-17, the title
compound was prepared from Compound A7-24 and morpholine.

"H-NMR(500 MHz, CD30D+CDCl3) o ppm ; 8.4(d, 1 H, J=8.2 Hz), 8.3(d, 1 H, J=8.7 Hz), 7.8(s,
1 H), 7.5(dd, 1 H, J=1.1 Hz, J=8.2 Hz), 7.2(d, 1 H, J=2.3 Hz), 7.0(dd, 1 H, J=2.2 Hz, J=8.7 Hz),
4.2(t, 2 H, J=5.3 Hz), 3.7(t, 4 H, J=4.5 Hz), 2.9(t, 2 H, J=5.3 Hz), 2.6(t, 4 H, J=4.5 Hz), 1.8(s, 6
H)

LCMS: m/z 416 [M+H]*
HPLC retention time: 2.40 min (analysis condition U)

[Example 54]
Compound A8-9

8-[2-(1.1-Dioxothiomorpholino)-ethoxy]-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0369]
H
,N\/Xﬁk/ O™
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[0370] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A7-24 and thiomorpholine-1,1-dioxide.

"H-NMR(400 MHz, DMSO-dg) & : 12.72 (1 H, s), 8.31 (1 H, d, 8.5 Hz), 8. 15 (1 H, d, 8.5 Hz),

8.00 (1 H,s),7.60(1H,d,85Hz),7.36(1H,d, 1.8 Hz), 7.10 (1 H, dd, 1.8, 8.5), 4.25 (2 H, t,
5.5 Hz), 3.06-3.33 (8 H, m), 2.97 (2H, t,5.5),1.77 (6 H, s)

LCMS: m/z 464 [M+H]*
HPLC retention time: 2.70 min (analysis condition W)

[Example 55]

Compound A8-10

carbonitrile

[0371]

[0372] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A7-24 and tert-butylamine.

TH-NMR(400 MHz, DMSO-d6) & : 12.71 (1 H, s), 8.32 (1 H, d, 7.9 Hz), 8. 15 (1 H, d, 9.1 Hz),
8.07 (1d, 1.8 Hz), 7.60 (1 H, dd, 1.8, 7.9 Hz), 7.35 (1 H, d, 2.4 Hz), 7.09 (1 H, dd, 2.4, 9.1 Hz),
416 (2 H, t, 6.1 Hz), 2.91 (2 H, t, 6.1 Hz), 1.77 (6 H, s), 1.08 (9 H, s)

LCMS: m/z 402 [M+H]*
HPLC retention time: 2.55 min (analysis condition W)

[Example 56]

Compound A8-11
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carbonitrile

[0373]
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[0374] Under the same conditions as the method for synthesizing Compound A8-17, the title
compound was prepared from Compound A7-24 and sec-butylamine.

LCMS: m/z 402 [M+H]*
HPLC retention time: 1.88 min (analysis condition U)

[Example 57]
Compound A8-12

8-[2-(2-Hydroxy-1.1-dimethyl-ethylamino)-ethoxy]-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0375]

\Xh 0y 00

[0376] Under the same conditions as the method for synthesizing Compound A8-17, the title
compound was prepared from Compound A7-24 and 2-amino-2-methyl-propan-1-ol.
TH-NMR(300 MHz, DMSO-d6) oppm ; 12. 65(brs, 1 H), 8.31 (d, 1 H, J=8. 0 Hz), 8.15(d, 1H,
J=8.8 Hz), 7.99(s, 1 H), 7.59(d, 1 H, J=8.0 Hz), 7.34(d, 1 H, J=2. 3 Hz), 7.08(dd, 1H, J=2.2 Hz,
J=8.8 Hz), 4.58(brs, 1 H), 4.16(t, 2 H, J=5.7 Hz), 3. 20(s, 2 H), 2.88(t, 2H, J=5.7 Hz), 1.76(s, 6
H), 0.97(s, 6 H)

LCMS: m/z 418 [M+H]*

HPLC retention time: 2.47 min (analysis condition U)

=
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[Example 58]

Compound A8-13

8-[2-(4-Ethyl-piperazin-1-yl)-ethoxy]-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0377]

[0378] Under the same conditions as the method for synthesizing Compound A8-17, the title
compound was prepared from Compound A7-24 and 1-ethyl-piperazine.

LCMS: m/z 443 [M+H]*
HPLC retention time: 1.68 min (analysis condition U)

[Example 59]

Compound A8-14

carbonitrile

[0379]
_ .y
gtes
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[0380] Under the same conditions as the method for synthesizing Compound A7-1, the title
compound was prepared from Compound A6 and 2-imidazol-1-yl-ethanol.

TH-NMR(300 MHz, DMSO-d6) o ppm ; 12.71(s, 1 H), 8.31 (d, 1 H, J=8.3 Hz), 8.14(d, 1 H,
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J=8.8 Hz), 7.99(s, 1 H), 7.73(s, 1 H), 7.60(d, 1 H, J=8.3 Hz), 7. 34(s, 1 H), 7.29(s, 1 H), 7.09(d,
1 H, J=8.8 Hz), 6.91(s, 1 H), 4.20(s, 4 H), 1.76(s, 6 H)

LCMS: m/z 387 [M+H]*
HPLC retention time: 1.77 min (analysis condition U)

[Example 60]

Compound A8-15

8-{2-[Bis-(2-hydroxy-ethyl)-amino]-ethoxy}-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0381]
N NN
= /{:}];[, L\_/j L_oH

O

[0382] According to the same method as the method for synthesizing Compound A7-17, the
titte compound was prepared from Compound A7-24 and 2-(2-hydroxy-ethylamino)-ethanol.

LCMS: m/z 434 [M+H]*
HPLC retention time: 2.40 min (analysis condition U)

[Example 61]

Compound A8-16

piperidine-4-carboxylic acid amide

[0383]
N 0
New ><£/‘\1\ TN
_ /F'\if,J\W, L L o)
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O NH,
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[0384] Under the same conditions as the method for synthesizing Compound A8-17, the title
compound was prepared from Compound A7-24 and piperidine-4-carboxylic acid amide.

LCMS: m/z 457 [M+H]*
HPLC retention time: 1.28 min (analysis condition S)

[Example 62]

Compound A8-17

6.6-Dimethyl-11-0x0-8-[2-(3-0x0-piperazin-1-yl)-ethoxy]-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0385]
.0

SN eane:
NJ §T\[(T\f/ LN
=

[0386] To DMF solution (5 mL) of 8-(2-bromo-ethoxy)-6,6-dimethyl-11-oxo-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile (Compound A7-24, 30 mg, 0.07 mmol), piperazin-2-one (44.9
mg, 0.35 mmol) and N,N-diisopropylethylamine(0.061 mL, 0.35 mmol) were added at room
temperature and stirred at 80°C for 18 hr. After cooling to room temperature, the mixture was
extracted with ethyl acetate washed with saturated brine. The organic layer was dried over
magnesium sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were purified by preparative TLC
(dichloromethane/methanol) to obtain the title compound (white solid, 24 mg, 80%).

TH-NMR(300 MHz, DMSO-d6) oppm ; 12.71(s, 1 H), 8.32(d, 1 H, J=8.4 Hz), 8.15(d, 1 H, J=8.8
Hz), 8.00(s, 1 H), 7.75(s, 1 H), 7.60(d, 1 H, J=8.4 Hz), 7. 37(d, 1 H, J=2.3 Hz), 7.09(dd, 1 H,
J=2.3 Hz, J=8.8 Hz), 4.27(t, 2H, J=5.7 Hz), 3. 19(m, 2 H), 3.08(s, 2 H), 2.83(t, 2 H, J=5.7 Hz),
2.70(t, 2 H, J=5. 7 Hz), 1.8(s, 6 H)

LCMS: m/z 429 [M+H]*
HPLC retention time: 1.29 min (analysis condition S)

[Example 63]

Compound A8-18
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Morpholine-4-sulfonic acid[2-(3-cyano-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]lcarbazol-8-yloxy)-ethyl]l-amide

[0387]
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[0388] The title compound was obtained as a by-product of the synthesis of Compound C1-2.

LCMS: m/z 495 [M+H]*
HPLC retention time: 2.00 min (analysis condition S)

[Example 64]

Compound A8-19

4-Methyl-piperazine-1-sulfonic acid[2-(3-cyano-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[blcarbazol-8-yloxy)-ethyl]l-amide

[0389]
0.0
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[0390] The title compound was obtained as a by-product of the synthesis of Compound C1-4.

TH-NMR (300 MHz, DMSO-d6) & : 1.77 (6 H, s), 2.16 (3 H, s), 2.34 (4 H, m), 3.08 (4 H, m),
3.35 (2 H, m), 4.19 (2 H, t, 5.34 Hz), 7.09 (1 H, dd, 8.77 Hz, 2. 99 Hz), 7.37 (1 H, bs, 1.91 Hz),
7.59 (2 H, m), 8.01 (1 H, s), 8.16 (1 H, d, 8.40 Hz), 8.32 (1 H, d, 8.01 Hz), 12.7 (1 H, s).

LCMS: m/z 501 [M+H]*
HPLC retention time: 1.43 min (analysis condition S)

[Example 65]
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Compound A8-20

6.6-Dimethyl-8-(1-oxetan-3-yl-piperidin-4-ylmethoxy)-11-0x0-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0391]
O

/‘\N/*"—J
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[0392] 6,6-Dimethyl-11-oxo-8-(piperidin-4-ylmethoxy)-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile hydrochloric acid salt (Compound A7-25, 30 mg, 0.075 mmol) and oxetan-3-one
(38 mg, 7 eq.) were dissolved in acetic acid (0.2 ml), THF (1 ml) and methanol (1 ml), added
with sodium cyanoborohydride (33 mg, 7 eq.) at room temperature, and stirred overnight. The
reaction solution was added with water, and then extracted with ethyl acetate. The solution was
dried over sodium sulfate and the solvent was removed under vacuum and the resulting
residues were purified by preparative TLC (chloroform: 2 N ammonia methanol = 9: 1) to
obtain the target compound (15 mg).

LCMS: m/z 456 [M+H]*
HPLC retention time: 2.78 min (analysis condition C)

[Example 66]
Compound A8-21

6.6-Dimethyl-8-[2-(1-oxetan-3-yl-piperidin-4-yl)-ethoxy]-11-0x0-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0393]

N’/'/C/ 3 T
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[0394] Under the same conditions as the method for synthesizing Compound A7-25, and
Compound A8-20, the title compound was prepared from Compound A6 and 4-(2-hydroxy-
ethyl)-piperidine-1-carboxylic acid tert-butyl ester (15 mg).

LCMS: m/z 470 [M+H]*
HPLC retention time: 2.85 min (analysis condition C)

[Example 67]

Compound A9-1

N-[2-(3-Cyano-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazol-8-yloxy)-ethyl]-
methanesulfbnamide

[0395]

2

[0396] Trifluoroacetic acid salt of 8-(2-amino-ethoxy)-6,6-dimethyl-11-ox0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile (Compound A8-2, 19 mg, 0.044 mmol) was suspended in
dichloromethane (0.5 mL), added with diisopropylethylamine (0.0157 mL, 2 eq.) and
methanesulfonyl chloride (0.0034 mL, 1 eq.), and then stirred at room temperature for 2 hr.
The reaction solution was added to water, and then extracted with dichloromethane. After
washing with saturated brine, the organic layer was dried over sodium sulfate. The drying
agent was removed by filtration and the residues obtained after concentration under reduced
pressure were separated by silica gel preparative TLC (ethyl acetate 100%) to obtain the
target compound (5.5 mg, 29%).

"H-NMR(400 MHz, DMSO-dg) 5:8.47 (1 H,d, J=8.2Hz), 8.32 (1 H,d, J =8.7 Hz), 8.16 (1 H,

s), 7.76 (1 H, d, J = 8.2 Hz), 7.53-7.46 (2 H, m), 7.26 (1 H, d, J = 8.7 Hz), 4.39-4.33 (2 H, m),
3.58-3.51 (2 H, m), 3.12 (3 H, s), 1.93 (6 H, s)

LCMS: m/z 424 [M+H]*
HPLC retention time: 3.10 min (analysis condition W)

[Example 68]

Compound A9-2
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ethyl]-2,2.2-trifluoro-acetamide

[0397]

[0398] The title compound was obtained as a by-product of the synthesis of Compound A9-1.

LCMS: m/z 442 [M+H]*
HPLC retention time: 3.45 min (analysis condition W)

[Example 69]

Compound A9-3-1

8-{2-(Tert-butyloxycarbonylaminosulfonyl)amino-ethoxy}-6.6-dimethyl-11-0x0-6.11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile

[0399]
o,
N X s O S
N\“‘*NW@ "
= 0

[0400] Trifluoroacetic acid salt of 8-(2-amino-ethoxy)-6,6-dimethyl-11-ox0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile (Compound A8-2, 20 mg, 0.044 mmol) was dissolved in
pyridine (0.5 mL), added with N-(tert-butoxycarbonyl)-N-[4-(dimethyl azaniumylidene)-1,4-
dihydropyridin-1-yl sulfonyllazanide (13.5 mg, 1 eq.), and then stirred at room temperature for
14 hr. The reaction solution was added to water, and then extracted with ethyl acetate. After
washing with saturated brine, the organic layer was dried over sodium sulfate. The drying
agent was removed by filtration and the residues obtained after concentration under reduced
pressure were separated by silica gel preparative TLC(ethyl acetate) to obtain the title
compound (16.1 mg, 68%).

O
PIS
H

O S~
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TH-NMR(400 MHz, DMSO-dg) & : 12.74 (1 H, s), 10.94 (1 H, s), 8.33 (1 H, d, J = 8.5 Hz), 8.16

(1H,d,J=9.1Hz), 8.02(1H,s), 7.84(1 H, br. s), 7.62 (1 H, d, J = 7.9 Hz), 7.36 (1 H, s), 7.10
(1H,d,J=7.9Hz). 4.24-4. 18 (2H, m), 1.78 (6 H, s), 1.32 (9 H, s)

LCMS: m/z 525 [M+H]*
HPLC retention time: 3.48 min (analysis condition W)

[Example 70]

Compound A9-3-2

8-{2-(Methylaminosulfonyl)amino-ethoxy}-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0401]
o,

N o~ ,'S?NH
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S

[0402] Under the same conditions as the method for synthesizing Compound A8-1, the title
compound was prepared from Compound A9-3-1.

LCMS: m/z 425 [M+H]*
HPLC retention time: 2.95 min (analysis condition W)

[Example 71]
Compound A9-4

8-(1-Methanesulfonyl-piperidin-4-yloxy)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0403]
N > 0
CY T T
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[0404] According to the same method as the method for synthesizing Compound A7-17, the
title compound was prepared from Compound A8-1 and methanesulfonyl chloride.
"H-NMR(400 MHz, DMSO-dg) 5: 12. 72 (1 H, s), 8.30 (1 H,d, J=8.5Hz), 814 (1 H,d, J=8.5
Hz),8.00 (1 H,s), 759 (1 H,d,J=79Hz),738 (1H,s), 713 (1H,d,J=8.5Hz),4.81(1H,
s), 3.39-3.38 (2 H, m), 3.19-3.13 (2 H, m), 2.93 (3 H, s), 2.11-2.04 (2 H, m), 1.83-1.75 (8 H,
m).

LCMS: m/z 464 [M+H]*
HPLC retention time: 3.41 min (analysis condition U)

[Example 72]

Compound A9-5

8-[1-(2-Methoxy-ethyl)-piperidin-4-yloxy]-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0405]

[0406] Under the same conditions as the method for synthesizing Compound A9-1, the title
compound was prepared from Compound A8-1 and 1-bromo-2-methoxy-ethane.

"H-NMR(400 MHz, CDCl3) & : 8.48-8.53 (1 H, m), 8.32-8.38 (1 H, m), 7. 74-7.77 (1 H, m),
7.50-7.55 (1 H, m), 7.07-7.10 (1 H, m), 6.95-7.00 (1 H, m), 4.43-4. 51 (1 H, m), 3.53 (2 H, t, J
=5.6 Hz), 3.36 (3H, s), 2.77-2.87 (2H, m), 2.62 (2 H, t, J = 5.6 Hz), 2.35-2.47 (2 H, m), 2.02-
212 (2H,m), 1.78-1.95 (2 H, m), 1.82 (6 H, s).

LCMS: m/z 444 [M+H]*
HPLC retention time: 2.00 min (analysis condition U)

[Example 73]

Compound A9-6-2
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8-[1-(2-Hydroxy-ethyl)-piperidin-4-yloxy]-6.6-dimethyl-11-0x0-6.11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile

[0407]
H
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[0408] According to the same method as the method for synthesizing Compound A7-17, the
titte compound was prepared from Compound A8-1 and (2-bromoethoxy)-tert-
butyldimethylsilane, followed by treatment with tetrabutylammonium fluoride.

LCMS: m/z 430 [M+H]*
HPLC retention time: 1.45 min (analysis condition S)

[Example 74]

Compound A9-7

8-[1-(2-Fluoro-ethyl)-piperidin-4-yloxy]-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[blcarbazole-3-carbonitrile

[0409]
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[0410] According to the same method as the method for synthesizing Compound A7-17, the
title compound was prepared from Compound A8-1 and methanesulfonic acid 2-fluoroethyl
ester.

TH-NMR (300 MHz, DMSO-d6) 5 : 1.67 (2 H, m), 1.76 (6 H, s), 2.01 (2 H, m), 2.37 (2 H, t, 11.0
Hz), 2.61 (1 H, t,4.20 Hz), 2.70 (1 H, t, 4.58), 2.78 (2 H, m), 4.46 (1 H, t, 4.58 Hz), 4.62 (2 H, t,
5.34 Hz), 7.10 (1 H, dd, 9.16 Hz, 2.29 Hz), 7.34 (1 H, bs, 1.53 Hz), 7.60 (1 H, dd, 8.40 Hz, 1.53
Hz), 7.99 (1 H, s), 8.13 (1 H, d, 8. 39 Hz), 8.30 (1H, d, 8.39 Hz), 12.7 (1 H, s).

LCMS: m/z 432 [M+H]*
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HPLC retention time: 1.52 min (analysis condition S)

[Example 75]

Compound A9-8

8-(1-Acetyl-piperidin-4-yloxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile

[0411]
N o.
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[0412] According to the same method as the method for synthesizing Compound A7-17, the
title compound was prepared from Compound A8-1 and acetyl chloride.

LCMS: m/z 428 [M+H]*
HPLC retention time: 1.91 min (analysis condition S)

[Example 76]

Compound A9-9

[0413]
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[0414] Under the same conditions as the method for synthesizing Compound A7-17, the title
compound was prepared from Compound A6 and 2-bromo-acetamide.

LCMS: m/z 360 [M+H]*
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HPLC retention time: 2.83 min (analysis condition U)

[Example 77]

Compound A9-10

2-(3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yloxy)-N-methyl-
acetamide

[0415]
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[0416] (3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yloxy)-acetic acid
(Compound A8-7, 30 mg, 0.0838 mmol), methylamine hydrochloric acid salt (28.1 mg, 0.417
mmol), EDC (32 mg, 0.167 mmol) and HOBT (0.023 mg, 0.167 mmol) were dissolved in DMF
(1 mL), and added with diisopropylethylamine (0.145 mL, 0.833 mmol) at room temperature.
After stirring at room temperature for 18 hr, water was added and the extraction was carried
out with ethyl acetate. After washing with saturated brine, the organic layer was dried over
magnesium sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were dissolved in dichloromethane, added with diethyl
ether, and the precipitated title compound was obtained (white solid, 19.7 mg, 63%).

TH-NMR(300 MHz, DMSO) ¢ ppm 12.73(s, 1 H), 8.33(d, 1 H, J=8.1 Hz), 8. 17(d, 1 H, J=8.7
Hz), 8.13(s, 1 H), 8.00(s, 1 H), 7.62(d, 1H, J=8.1 Hz), 7.39(d, 1 H, J=2.4 Hz), 7.11(dd, 1 H,
J=8.7 Hz, 2.4 Hz), 4.64(s, 2 H), 3.17(d, 1 H, J=5.4 Hz), 2. 69(d, 1 H, J=4.5 Hz), 1.76(s, 6 H)

LCMS: m/z 374 [M+H]*
HPLC retention time: 2.43 min (analysis condition U)

[Example 78]

Compound A9-11

2-(3-Cyano-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]lcarbazol-8-yloxy)-N-(2,2-
dimethyl-[1,3]dioxolan-4-ylmethyl)-acetamide
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[0418] Under the same conditions as the method for synthesizing Compound A9-10, the title
compound was prepared from Compound A8-7 and C-(2,2-dimethyl-[1,3]dioxolan-4-yl)-
methylamine.

LCMS: m/z 474 [M+H]*
HPLC retention time: 2.20 min (analysis condition U)

[Example 79]
Compound A9-12

2-(3-Cyano-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]lcarbazol-8-yloxy)-N-(2,3-
dihydroxy-propyl)-acetamide

[0419]
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[0420] Under the same conditions as the method for synthesizing Compound A7-14-2, the title
compound was prepared from Compound A9-11.

LCMS: m/z 434 [M+H]*
HPLC retention time: 1.72 min (analysis condition U)

[Example 80]

Compound A9-13
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2-Methyl-acrylic acid 2-[2-(3-cyano-6.6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazol-8-yloxy)-acetylamino]-ethyl ester

[0421]
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[0422] Under the same conditions as the method for synthesizing Compound A9-10, the title
compound was prepared from Compound A8-7 and 2-methyl-acrylic acid 2-amino-ethyl ester.

LCMS: m/z 472 [M+H]*
HPLC retention time: 3.30 min (analysis condition U)

[Example 81]

Compound A9-14

hydroxy-ethyl)-acetamide

[0423]

[0424] 2-Methyl-acrylic acid 2-[2-(3-cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazol-8-yloxy)-acetylamino]-ethyl ester (Compound A9-13, 40 mg, 0.085 mmol)
was dissolved in a mixture solvent of methanol (2 mL) and water (2 mL), added with potassium
hydroxide (48 mg, 0.85 mmol), and then stirred at room temperature for 18 hr. After the
neutralization with 1 N hydrochloric acid, the reaction solution was concentrated under reduced
pressure. The resulting residues were purified by amino silica gel to obtain the title compound
(white solid, 8.9 mg, 26%).

TH-NMR(300 MHz, DMSO) ¢ ppm 12.75(s, 1 H), 8.32(d, 1 H, J=8.1 Hz), 8. 17-8.13(m, 2 Hz),
7.99(s, 1 H), 7.60(d, 1 H, J=8.1 Hz), 7.38(d, 1 H, J=1.8 Hz), 7. 11(dd, 1 H, J=2