DESCRIPTION

AMINOPYRAZOLE DERIVATIVE

Technical Field

The present invention relates to aminopyrazole derivatives and uses thereof.

Background Art

Most of currently promising molecular-targeted drugs against cancer are receptor

tyrosine kinase inhibitors such as erlotinib and lapatinib. Many of them are highly effective
against cancers with mutation, amplification, or overexpression of target genes. However, such
molecular-targeted agents cannot exert efficacy against cancers in which genes that are not their
targets are altered. Thus, there is still no established therapeutic method that is effective against
such cancers. Inhibitors against novel genes altered in cancer are expected to make a great
contribution to treatment of cancer patients on whom conventional drugs have no effect.
Fibroblast growth factor receptors (FGFRs) are kinases belonging to the receptor
tyrosine kinase family. FGFR1, FGFR2, FGFR3, and FGFR4 constitute the FGFR family.
The ligand is fibroblast growth factor (FGF), and 22 types of structurally similar proteins form a
family. It is known that each FGFR is activated upon overexpression, gene amplification,
mutation, or translocation, and serves as a cause of cancer. The FGFR signal follows the
MAPK pathway or PI3K/AKT pathway. In cancer, the signal is known to be involved in cell
growth, angiogenesis, cell migration, invasion, metastasis, and such (Non-patent Document 1).
The FGFR1 gene is known fo be amplified in breast cancer and non-small cell lung
cancer (Non-patent Documents 2 and 3); mutated in glioblastoma (Non-patent Document 4);
translocated to generate a fusion protein in acute myelocytic leukemia (Non-patent Document 5);
and overexpressed in pancreatic cancer, bladder cancer, prostatic cancer, and esophageal cancer.
Furthermore, FGFR1 is known to be expressed in neovessels and greatly contribute to
angiogenesis (Non-patent Document 6). The FGFR2 gene is known to be amplified in stomach
cancer and breast cancer (Non-patent Documents 7 and 8); mutated in endometrial cancer
(Non-patent Document 9); and overexpressed in prostatic cancer, esophageal cancer, ovarian
cancer, pancreatic cancer, brain tumor, and colon cancer. The FGFR3 gene is known to be
translocated in multiple myeloma (Non-patent Document 10); mutated in bladder cancer
(Non-patent Document 11); and overexpressed in ovarian cancer, non-small cell lung cancer, and
hepatocellular carcinoma. Finally, FGFR4 is known to be mutated in lung cancer, ovarian
cancer, prostatic cancer, etc.; and overexpressed in thyroid cancer, ovarian cancer, etc.

As described above, all FGFR family kinases have been strongly suggested to be



involved in cancer. Thus, the inhibition of the FGFR family kinases in cancer tissues may be a
promising therapeutic method for treating the above types of cancer.
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In a first aspect, there is provided a compound represented by following general formula (1),

isomer thereof, or a pharmaceutically acceptable salt thereof:

o)
R2
NH,
R1 \\
n—N N
| S—R3
N
R4 (1)

wherein Ry, Ry, Ry, and R4 each independently represents the group listed below:

R, represents hydrogen, hydroxy, halogen, cyano, nitro, C;4 haloalkyl, C,¢ alkyl, Cy¢ alkenyl, Cy¢
alkynyl, Cs.; eycloalkyl, Ceio aryl Cy4 alkyl, -ORj;, -NR¢R7, -(CRgRo).Z;, ~-C(O)NR2R;3, -SRys, -
SOR;5, -SORy6, -NR7SO2R15, COOH, Cqyo aryl which is optionally substituted by one or more
groups independently selected from group P, 5- to 10-membered heteroaryl or 3- to 10-membered
heterocyclyl which is optionally substituted by one or more groups independently selected from group
Q, -CORy, -COORyg, -OC(O)Ry;, -NRy;C(O)Rys, -NRpC(S)Rs, -C(SINRoeRy7, ~SONRo3Rss, -
OSO,R 3, -SO3R3;, or -Si(Ray)s;

R, represents hydrogen, hydroxy, halogen, cyano, nitro, C;.4 haloalkyl, Cy.s alkyl, C,.6 alkenyl, Cy
alkynyl, Cs5 cycloalkyl, Ce.ip aryl Cys alkyl, -ORs, -NRgR7, ~(CRsRo)Z1, ~C(O)NR2R;3, ~SRyg, -
SOR;s, -SO.Ry6, -NR17SO2R;5, COOH, Cq.ip aryl which is optionally substituted by one or more
groups independently selected from group P, 5- to 10-membered heteroaryl or 3- to 10-membered
heterocyclyl which is optionally substituted by one or more groups independently selected from group
Q, -CORys, -COORyg, -OC(O)Ry;, -NR2C(O)Ry3, -NRyC(S)R;zs, -C(S)NRy6R27, -SONRysRyg, -
OSO,R 30, -SO3R31, o1 -Si(Rsy)s; oF

R; and R,, together with an atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-
membered heteroaryl, wherein the heterocyclyl or heteroaryl is optionally substituted by halogen;
Rsrepresents hydrogen, Cy.s alkyl, Cs.10 aryl Ci alkyl, or Cy.4 haloalkyl;

R4 represents hydrogen, halogen, Ci; alkyl, Cy.; perfluoroalkyl, cyano, methanesuifonyl, hydroxyl,
Cy.4 alkoxy, or amino;

A represents indole or pyrrole;

R represents Cy.5 alkyl, Cs.;7 cycloalkyl, Cs.; cycloalkyl C,.3 alkyl, C,. alkenyl, C,. alkynyl,

Ci4 haloalkyl, C.; alkoxy Cis alkyl, C; alkoxy C4 alkoxy C.4 alkyl, C,4 aminocalkyl, C;4
alkylamino Cy4 alkyl, di(Cy4 alkyDamino C,., alkyl, Cey aryl, Ceye aryl Cp3 alkyl, or 3- to 10-
membered heterocyclyl Cy.; alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered heteroaryl, 5-
to 10-membered heteroaryl Cy; alkyl, C, ¢ monohydroxy alkyl, Cy¢ dihydroxy alkyl, or Cy
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trihydroxy alkyl which is optionally substituted by one or more groﬁps independently selected from
group Q;

R¢ and Ry, which are the same or different, each represents hydrogen, C,4 alkyl, Co¢ alkenyl, Coy
alkynyl, C,.4 haloalkyl, Cy.3 alkoxy C;.4 alkyl, Ce.10 aryl Cy.3 alkyl, 3- to 10-membered heterocyclyl C;.
3 alkyl, 5- to 10-membered heteroaryl C,.; alkyl, Cy¢ monohydroxy alkyl, Cy.s dihydroxy alkyl, Ci4
trihydroxy alkyl, 3- to 10-membered heterocyelyl, C;4 aminoalkyl, C,.4 alkylamino C,.4 alkyl, di(Cy.4
alkyl)amino Ci, alkyl, or cyano(C;; alkyl); or Re and R,, together with a nitrogen atom linked
thereto, form 3- to 10-membered heterocyelyl or 5- to 10-membered heteroaryl;

n represents 1 to 3;

Rg and R, which are the same or different, each represents hydrogen, Ci4 alkyl, or halogen; or
alternatively, Rg and Ry, together with a carbon atom linked thereto, form a cycloaliphatic ring;

Z, represents hydrogen, NRyoR,;, -OH, or 3- to 10-membered heterocyclyl or 5- to 10-membered
heteroaryl which is optionally substituted by one or more groups independently selected from group
Q;

R0 and R;;, which are the same or different, each represents Cy4 alkyl, C, ¢ alkenyl, C,¢ alkynyl, Cy4
haloalkyl, Cy3 alkoxy C,., alkyl, cyano(C;3 alkyl), or Cy; alkylsulfonyl C,.4 alkyl; or alternatively,
Ry and Ry;, together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-
to 10-membered heteroaryl;

Ry and Ry,, which are the same or different, each represents hydrogen, C,.4 alkyl, C,¢ alkenyl, Cy6
alkynyl, Cy4 haloalkyl, Cy.5 alkoxy Ci.4 alkyl, Cs.0 aryl, 5- to 10-membered heteroaryl, 3- to 10-
membered heterocyclyl, Ceap aryl Cyiy alkyl, 3- to 10-membered heterocyelyl C,;5 alkyl, 5- to 10-
membered heteroaryl C,; alkyl, cyano(C,; alkyl), C,; alkylsulfonyl Cy4 alkyl, 3- to 10-membered
cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3- to I10-membered heterocyclyl; or
alternatively, Ry, and Rys;, together with a nitrogen atom linked thereto, form 3- to 10-membered
heterocyclyl or 5- to 10-membered heteroaryl which is optionally substituted by one or more groups
independently selected from group Q;

R4 represents Cy4 alkyl, Co¢ alkenyl, C,¢ alkynyl, C,4 haloalkyl, Cq o aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q;

Rys represents C,4 alkyl, Cyg alkenyl, Cog alkynyl, Cy, haloalkyl, Cq.o aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q;

Ry¢ represents Ci4 alkyl, Cog alkenyl, Cys alkynyl, Cy4 haloalkyl, Cqyy aryl which is optionally

substituted by one or more groups independently selected from group P, or 5- to 10-membered
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heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q;

R, represents hydrogen or Cy.4 alkyl;

Rys represents Ciy alkyl, C,¢ alkenyl, C,¢ alkynyl, C;4 haloalkyl, Ce,¢ aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q;

Ryo represents hydrogen, C,4 alkyl, Ci; cycloalkyl, Cy4 haloalkyl, Ce.y0 aryl, or 5- to 10-membered
heteroary! or 3- to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q;

Ry represents Cy4 alkyl, Cs; cycloalkyl, C,.4 haloalkyl, Cq 4 aryl, 5- to 10-membered heteroaryl, or
3- to 10-membered heterocyclyl;

R, represents Cy4 alkyl, Cs; cycloalkyl, Cy4 haloalkyl, Cg.ip aryl, 5- to 10-membered heteroaryl, or
3- to 10-membered heterocyclyl;

R, represents hydrogen, C,4 alkyl, or C_, haloalkyl;

R,; represents hydrogen, C;., alkyl, Cs.; cycloalkyl, C,.4 haloalkyl, Cq.iq aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

R, represents hydrogen, Cy.4 alkyl, or C;.¢ haloalkyl;

R,s represents C,4 alkyl, Cy.5 cycloalkyl, C;4 haloalkyl, Cs.i4 aryl, 5- to 10-membered heteroaryl, or
3- to 10-membered heterocyclyl;

Ry and Ry, which are the same or different, each represents hydrogen, Cy4 alkyl, C,¢ alkenyl, Cyg
alkynyl, Ci4 haléalkyl, Cy.; alkoxyl C,4 alkyl, Ce.y¢ aryl, 5- to 10-membered heteroaryl, 3- to 10-
membered heterocyclyl, Ce.ig aryl Ci4 alkyl, 3- to 10-membered heterocyclyl C,.; alkyl, 5- to 10-
membered heteroaryl Cy; alkyl, cyano(C,.; alkyl), Ci; alkylsulfonyl Ci4 alkyl, or 3- to 10-membered
cycloaliphatic ring; or alternatively, Ros and Ray, together with a nitrogen atom linked thereto, form 3-
to 10-membered heterocyclyl or 5- to 10-membered heteroaryl;

Rys and Ry, which are the same or different, each represents hydrogen, C,.4 alkyl, C,¢ alkenyl, Cs
alkynyl, Ci4 haloalkyl, C,.; alkoxyl Ci.4 alkyl, Cs.o aryl, 5- to 10-membered beteroaryl, 3- to 10-
membered heterocyclyl, Cqyq aryl Ci4 alkyl, 3- to 10-membered

heterocyclyl C;.; alkyl, 5- to 10-membered heteroaryl C,.3 alkyl, cyano(C,.5 alkyl), C,.; atkylsulfonyl
Cy4 alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, Ry and Ry, together with a
nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl;
Ry represents C;4 alkyl, C;.; cycloalkyl, C,4 haloalkyl, Cq.14 aryl, 5- to 10-membered heteroaryl, or
3- to 10-membered heterocyclyl;

Ra; represents Cy4 alkyl, Cs ; cycloalkyl, Cy 4 haloalkyl, Cq 9 aryl, 5- to 10-membered heteroaryi, or 3-

to 10-membered heterocyclyl;
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R3; represents Cy4 alkyl or Ceyo aryl;

<group P>

halogen, C,4 alkyl, C,4 haloalkyl, -OH, C,; alkoxy, C;: haloalkoxy, 3- to 10-membered
heterocyclylamino, -SO2R 5, -CN, -NO,, and 3- to 10-membered heterocyclyl;

<group Q>

halogen, C;4 alkyl, Ci.4 haloalkyl, -OH, C;.; alkoxy, C;s monohydroxy alkyl, C, dihydroxy alkyl,
Cy trilyydroxy alkyl, 3- to 10-membered heterocyclyl amine, -SOR 6, -CN, -NO,, Cs.7 cycloalkyl, -
CORys, and 3- to 10-membered heterocyclyl which is optionally substituted by C,.4 alkyl;

wherein the heteroaryl, heterocyclyl, and heterocyclylamino groups include one to five hetero atoms
selected from the group consisting of a nitrogen atom, an oxygen atom, and a sulfur atom;

with the proviso that said compound represented by general formula (I) does not include [5-amino-1-
(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-{5-(4-trifluoromethyl-phenyl)-1 H-indol-2-y1]-
methanone.

In a second aspect, there is provided a pharmaceutical composition comprising the compound,
isomer thereof, or a pharmaceutically acceptable salt thereof as defined above; and a carrier.

In a third aspect, there is provided an agent for inhibiting FGFR activity, which comprises as
an active ingredient the compound, isomer thereof, or a pharmaceutically acceptable salt thereof as
defined above.

In a fourth aspect, there is provided an agent for preventing or treating cancer, which
comprises as an active ingredient the compound, isomer thereof, or a pharmaceutically acceptable salt
thereof as defined above.

In a fifth aspect, there is provided the use of the compound, isomer thereof, or a
pharmaceutically acceptable salt thereof as defined above in the production of an agent for preventing
or treating cancer.

In a sixth aspect, there is provided the compound, isomer thereof, or a pharmaceutically

acceptable salt thereof as defined above, for use in preventing or treating cancer,
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[Problems to be Solved by the Invention]
An objective of the present invention is to provide low molecular weight compounds
capable of inhibiting fibroblast growth factor receptor (FGFR) family kinases in cancer tissues.

[Means for Solving the Problems]
Specifically, the present invention includes the following:

[11A compound represented by following general formula (I), or a pharmaceutically acceptable
salt thereof:

O
R2 &

NH,
R4 =

\

N—N N
-

N

H

R4 (1)

wherein R;, Ro, R3, and R4 each independently represents the group listed below:
R; represents hydrogen, hydroxy, halogen, cyano, nitro, C; haloalkyl, Cy.¢ alkyl, Co.6 alkenyl,
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Ca alkynyl, Cs.7 cycloalkyl, Cs.10 aryl Cy.4 alkyl, -ORs, -NR¢R7, -(CRgRg)nZ1, ~C{(O)NR 2R3,
-SRi4, -SORy35, -SO2R 14, -NR1780;R 13, COOH, Cs.10 aryl which is optionally substituted by one
or more groups independently selected from group P, 5- to 10-membered heteroaryl or 3- to
10-membered heterocyclyl which is optionally substituted by one or more groups independently
selected from group Q, —COR19, -COOR20, ~OC(O)R21, -—NRzzC(O)R23, “NR24C(S)R25,
"C(S)NR26R27, —SOzNRzngg, "OSO2R30, »SO3R.31, or -—Si(R32)3;

R, represents hydrogen, hydroxy, halogen, cyano, nitro, Cy4 haloalkyl, Cy.¢ alkyl, Cy.4 alkenyl,
C2-6 a.lkynyl, C3.7 cycloalkyl, C6~10 aryl C1.4 aikyl, -ORs, -NR6R7, -(CR3R9)321, “C(O)NR}ZR} 3,
-SRy4, -SOR s, -SO2R 16, -NR17S02R 13, COOH, Cg.10 aryl which is optionally substituted by one
or more groups independently selected from group P, 5- to 10-membered heteroaryl or 3- to
10-membered heterocyclyl which is optionally substituted by one or more groups independently
selected from group Q, -COR;yg, -COORg, -OC(O)Ry1, -NR22C(O)Ra3, -NR2sC(S)Rys,
-C(S)NR2R27, -SO;NRa5R 25, -OSO2R30, -SO3R 3y, o1 -Si(R32)3; or

R; and Ry, together with an atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl, wherein the heterocyclyl or heteroaryl is optionally substituted by
halogen;

Rjrepresents hydrogen, Cy.s alkyl, Cs.19 ary! Cj.6 alkyl, or C;.4 haloalkyl;

Ry represents hydrogen, halogen, C;.; alkyl, C;.4 haloalkyl, hydroxy, cyano, nitro, Ci.4 alkoxy,
~(CH2)sZ1, -NRgR7, -ORs, ~C(O)NR 2R3, -SR 4, -SOR 15, -SO2R 16, NR17SO2R 15, COOH, -COR s,
-COOR2g, -OC(O)Rz1, -NR22C(O)R23, -NR24C(S)R2s, -C(S)NR2sR27, ~SO2NR28R 29,

”OSOZR30, —-SO3R31, or ~Si(R32)3;

A represents a 5- to 10-membered heteroaryl ring or Cg.1¢ aryl ring;

Rs represents Cy.s alkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl Ci.3 alkyl, Co.4 alkenyl, Cog alkynyl, Cig
haloalkyl, C;.3 alkoxy Ci.¢ alkyl, Cy.3 alkoxy Ci4 alkoxy Ci.4 alkyl, Ci4 aminoalkyl, Ci4
alkylamino Cj.4 alkyl, di(Ci.4 alkyl)amino Ci.4 alkyl, Ce.19 aryl, Ce.10 aryl Cy.3 alkyl, or 3- to
10-membered heterocyclyl C.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered
heteroaryl, 5- to 10-membered heteroaryl Cy.3 alkyl, C;.¢ monohydroxy alkyl, C.s dihydroxy
alkyl, or Cy trihydroxy alkyl which is optionally substituted by one or more groups
independently selected from group Q;

Rs and Ry, which are the same or different, each represents hydrogen, Ci.4 alkyl, Cy.6 alkenyl,
Ca alkynyl, Cy.4 haloalkyl, C.3 alkoxy Cj.4 alkyl, Ce.10 aryl Ci.3 alkyl, 3- to 10-membered
heterocyclyl Cy.3 alkyl, 5- to 10-membered heteroaryl C;.3 alkyl, C;.¢ monohydroxy alkyl, Ci.4
dihydroxy alkyl, Cy.¢ trihydroxy alkyl, 3- to 10-membered heterocyclyl, Ci.4 aminoalkyl, Ci.4
alkylamino C;.4 alkyl, di(C,;.¢ alkyl)amino C;4 alkyl, or cyano(C;.; alkyl); or Rg and Ry, together
with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered
heteroaryl;
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n represents 1 to 3;

Rg and Ry, which are the same or different, each represents hydrogen, C,4 alkyl, or halogen; or
alternatively, Rg and Rg, together with a carbon atom linked thereto, form a cycloaliphatic ring;
Z; represents hydrogen, NRjgR,y, -OH, or 3- to 10-membered heterocyclyl or 5- to 10-membered
heteroaryl which is optionally substituted by one or more groups independently selected from
group Q;

Rio and Ry, which are the same or different, each represents Cy. alkyl, Co.4 alkenyl, Co.6 alkynyl,
Ci4 haloalkyl, Cy.3 alkoxy C,.4 alkyl, cyano(C; 3 alkyl), or C;.3 alkylsulfony! C;.4 alkyl; or
alternatively, Rjg and Ry, together with a nitrogen atom linked thereto, form 3- to 10-membered
heterocyclyl or 5- to 10-membered heteroaryl;

Ri2 and Rys, which are the same or different, each represents hydrogen, Cy.4 alkyl, Ca.¢ alkenyl,
Cs.6 alkynyl, Ci4 haloalkyl, C;.; alkoxy Cy.4 alkyl, Cs.j0 aryl, 5- to 10-membered heteroaryl, 3- to
10-membered heterocyclyl, Cq.10 aryl Ci4 alkyl, 3- to 10-membered heterocyclyl Cy.3 alkyl, 5- to
10-membered heteroaryl Cy_; alkyl, cyano(C,.3 alkyl), C;3 alkylsuifonyl C.4 alkyl, 3- to
10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3- to 10-membered
heterocyclyl; or alternatively, Ry, and Rys, together with a nitrogen atom linked thereto, form 3-
to 10-membered heterocyclyl or 5- to 10-membered heteroaryl which is optionally substituted by
one or more groups independently selected from group Q;

Ru4 represents Ci4 alkyl, Co.g alkenyl, Ca¢ alkynyl, Cy.4 haloalkyl, Cs.1 aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more
groups independently selected from group Q;

Ris represents Ci.4 alkyl, Cog alkenyl, Ca¢ alkynyl, Cy.4 haloalkyl, Cs.10 aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more
groups independently selected from group Q;

Ri6 represents Ci4 alkyl, Ca.g alkenyl, Ca.g alkynyl, C;.4 haloalkyl, Ce.1 aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more
groups independently selected from group Q;

Ry7 represents hydrogen or Cy.4 alkyl;

Ryg represents Cy4 alkyl, Co¢ alkenyl, Co alkynyl, Cy.4 haloalkyl, Cs.1¢ aryl which is optionally
substituted by one or more groups independently selected from group P, or 5- to 10-membered
heteroaryl or 3~ to 10-membered heterocyclyl which is optionally substituted by one or more
groups independently selected from group Q;

Riyg represents hydrogen, Ci4 alkyl, Cs.; cycloalkyl, Ci4 haloalkyl, Ce.19 aryl, or 5- to
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10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by
one or more groups independently selected from group Q;

Ry represents Ci4 alkyl, Cs.7 cycloalkyl, Ci.4 haloalkyl, Ce.10 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Ry represents Ci4 alkyl, Cs.y cycloalkyl, C;.4 haloalkyl, Ce.19 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Ry, represents hydrogen, Ci.4 alkyl, or C;.4 haloalkyl;

Ro3 represents hydrogen, C,.4 alkyl, Cs.7 cycloalkyl, C;4 haloalkyl, Cs.10 aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Ra4 represents hydrogen, Ci4 alkyl, or Cy4 haloalkyl;

Rys represents Cy.4 alkyl, Cs.7 cycloalkyl, Ci4 haloalkyl, Ce.1¢ aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

R2s and Ry, which are the same or different, each represents hydrogen, C;.4 alkyl, Cy.¢ alkenyl,
Cas alkynyl, C).4 haloalkyl, Ci.3 alkoxyl Ci4 alkyl, Ce.10 aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyelyl, Ce.1p aryl Ci4 alkyl, 3- to 10-membered heterocyclyl Cy.3 alkyl, 5-
to 10-membered heteroaryl Cy.3 alkyl, cyano(Cy.5 alkyl), C;.; alkylsulfonyl Ci4 alkyl, or 3- to
10-membered cycloaliphatic ring; or alternatively, Ry and Ry, together with a nitrogen atom
linked thereto, form 3- 1o 10-membered heterocyclyl or 5- to 10-membered heteroaryl;

Ryg and Ry, which are the same or different, each represents hydrogen, Ci4 alkyl, Cy.6 alkenyl,
Ca.s alkynyl, C;.4 haloalkyl, Ci.; alkoxyl Ci4 alkyl, Ce.10 aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyclyl, Cs.1g aryl Ci4 alkyl, 3-to 10-membered heterocyclyl C,3 alkyl,
5- to 10-membered heteroaryl Cy.3 alkyl, cyano(Cy.3 alkyl), Ci.3 alkylsulfonyl Ci4 alkyl, or 3- to
10-membered cycloaliphatic ring; or alternatively, Rag and Rag, together with a nitrogen atom
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl;

Rip represents Ci4 alkyl, Cs.7 eycloalkyl, C;4 haloalkyl, Ce.1¢ aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Rs; represents Ci.4 alkyl, Cs7 cycloalkyl, Cy.4 haloalkyl, Ce.10 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl,

Rsz represents C4 alkyl or Co o aryl;

<group P>

halogen, C;.4 alkyl, C;.4 haloalkyl, -OH, C;.; alkoxy, C;.3 haloalkoxy, 3- to 10-membered
heterocyclylamino, -SO2R g, -CN, -NO,, and 3- to 10-membered heterocyclyl;

<group Q>

halogen, Cy.4 alkyl, C;.4 haloalkyl, -OH, C;.5 alkoxy, Ci.¢ monohydroxy alkyl, Ci¢ dihydroxy
alkyl, Ci4 trihydroxy alkyl, 3- to 10-membered heterocyclyl amino, -SO;R 6, -CN, -NO», Cs.7

- cycioalkyl, -CORy9, and 3- to 10-membered heterocyclyl which is optionally substituted by Ci4
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[2] The compound of [1] or a pharmaceutically acceptable salt thereof, wherein A represents
benzene, indole, azaindole, benzofuran, benzothiophene, benzothiazole, quinoline, or pyrrole.

[3] The compound of [1] or {2], or a pharmaceutically acceptable salt thereof, wherein R;
represents hydrogen, Ci. alkyl, Cs.10 aryl Ci alkyl, or Cy.3 perfluoroalkyl.

[4] The compound of any one of [1] to [3], or a pharmaceutically acceptable salt thereof, wherein
Ry represents hydrogen, halogen, Cy.3 alkyl, Ci_3 perfluoroalkyl, cyano, methanesulfonyl,
hydroxyl, alkoxy, or amino.

[5] The compound of [1] or a pharmaceutically acceptable salt thereof, which is selected from
the group consisting of:

(D) [5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi}-(1H-indol-2-y1)-methanone;
@)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(6-pyrrolidin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-hydroxy-piperidin-1-ylmet
hyl)-1H-indol-2-y1]-methanone;

4)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(1H-pyrrolo[3.2-c]pyridin-2-yl)-
methanone;

(5)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-piperazin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

(6)
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethoxy)-1
H-indol-2-yl}-methanone;

7
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yli]-[6-(tetrahydro-pyran-4-yloxy)-1
H-indol-2-yl]-methanone;

(8)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(4-chloro-1H-indol-2-y1)-metha
none;

9)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-bromo-1H-indol-2-yl)-metha
none;

(10)
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[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-(4-iodo-1H-indol-2-y1)-methano
ne;

(11)

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]-1H-indole-5-carbonitri
le;

(12)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-(6-bromo-5-fluoro-1H-indol-2-y
[}-methanone;

(13)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-ethynyl-1H-indol-2-yl)-meth
anone;

(14)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(2-fluoro-phenyt)- 1 H-indo]-2
-yl]-methanone;

(15)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y!)- 1H-pyrazol-4-y1}-[6-(3-fluoro-phenyl)- | H-indol-2
-yi}-methanone;

(16)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[6-(4-fluoro-phenyl)-1H-indol-2
-yl]-methanone;

a7
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi}-[6-(2-chloro-phenyl)-1H-indol-2
-yI}-methanone;

(18)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[6-(3-chloro-phenyl)-1 H-indol-2
-yl}-methanone;

(19)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-[6-(4-chloro-phenyl)}-1 H-indol-2
-yl]-methanone;

(20)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yi}-[6-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl}-methanone;

21

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[6-(3-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

22)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[6-(4-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(23)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-bromo- 1 H-indol-2-yl)-metha
none;

(24)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[6-(3-fluoro-pyridin-2-y})-1H-in
dol-2-yl]-methanone;

(25)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yt]-(6-methyl-1 H-indol-2-yl)-metha
none;

(26)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(4,4-difluoro-piperidine-1-car
bonyl)-1H-indol-2-yl]-methanone;

27)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-{ 5-(3,3-difluoro-piperidine- 1 -car
bonyl)-1H-indol-2-yl]-methanone;

(28)

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]- 1 H-indole-5-carboxyli
¢ acid (2,2,2-trifluoro-ethyl)-amide;

(29)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(5-trifluoromethyl-pyridin-2-
y1)-1H-indoi-2-y1}-methanone;

(30)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(6-trifluoromethyl-pyridin-2-
y1)-1H-indol-2-yl]-methanone;

€3y
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(5-chloro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(32)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[ 6-(4-methyl-pyridin-2-y1)- 1H-1
ndol-2-yl}-methanone;

(33)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yi]-[6-(3-chloro-4-fluoro-phenyl)-1
H-indol-2-yl]-methanone;

(34)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(3-trifluoromethyl-pyridin-2-
yl)-1H-indol-2-yl]-methanone;

(33)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-trifluoromethyl-pyridin-2-
y1)-1H-indol-2-y1]-methanone;

(36)

[S-amino-1-(6-fluoro-2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-(1 H-indol-2-y1)-methan
one;

(37)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1H-indole-6-carboxyli
¢ acid;

(38)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-hydroxymethyl-1H-indol-2-y
)-methanone;

(39)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-{6-]2-(4-methyl-piperazin-1-yl)-
ethoxy]-1H-indol-2-yl}-methanone;

(40)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(3-methyl-oxetan-3-ylmethox
y)-1H-indol-2-yl]-methanone; '

(41)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(3-fluoro-piperidin-1-ylmeth
yI}-1H-indoi-2-y1j-methanone;

(42)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-(6-{[bis(2-methoxy-ethylJamino
]-methyl}-1H-indol-2-yl)-methanone;

(43)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-{ 6-[(methyl-prop-2-ynyl-amino)
methyl]-1H-indol-2-y1}-methanone;

(44
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(3,3-diflucro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(45)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(2,5-dimethyl-pyrrolidin-1-y1
methyl)-1H-indol-2-y1]-methanone;

(46) |
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6~(3,3-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(47)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-((S)-3-methyl-morpholin-4-yl
methyl)-1H-indoi-2-yl]-methanone;

(48)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-bromo-1H-indol-2-yl)-metha
none;

(49)
[5-amino-1-(2-methyl-1H-benzimidazol-S-yl)-1H-pyrazol-4-yl]-(5-iodo-1H-indol-2-yl)-methano
ne;

(30)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(1 H-pyrrolo[3,2-b]pyridin-2-yl)-
methanone;

(1

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(5-bromo-6-trifluoromethy!- 1 H-
indol-2-y1)-methanone;

(52
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-iodo-1H-indol-2-yl)-methano
ne;

(53)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(4-methyl-1H-indol-2-yl)-metha
none;

(54)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-isopropyl-1H-indol-2-yl)-met
hanone;

(53)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-{ 5-(2-fluoro-phenyl)-1H-indol-2
-yl]-methanone;

(56)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl}-(5-benzyl-1H-indol-2-yl)-metha
none;

(57) .
[5~amino-1-(2~-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[ 5-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(58)
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[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(3-fluorophenyl)-1 H-indol-2-
yl}-methanone;

(39)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl}-[5-(3-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(60)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4-ethynyl-1H-indol-2-yl)-meth
anone;

(61)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5H-[1,3]dioxolo{4,5-f]indol-6-
yl)-methanone;

(62)

{5-amino-1-(7-fluoro-2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1 H-indol-2-yl)-methan
one;
(63)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi}-[ 5-(4-trifluoromethyl-phenyl}-1
H-indol-2-yl]-methanone;

(64)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(5-butoxy-1 H-indol-2-yl)-metha
none;

(65)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[ 5-(1-methyl-piperidin-4-y)~- 1H
-indo}-2-yl]-methanone;

(66)
N-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1H-indol-6-y1} -me
thanesulfonamide;

67)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-[ 6-(6-morpholin-4-yl-pyridin-3-
y1)-1H-indol-2-yl]-methanone;

(68)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-butyl-1H-indol-2-y])-methan
one;
(69)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[ 6-(1-methyl-1H-pyrazol-4-yl)-1
H-indol-2-y1}-methanone;

(70)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(5-methoxy-pyridin-3-yl)-1H
-indol-2-yl]-methanone;

(71)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{6-(2-methoxy-pyridin-3-yl)-1H
-indol-2-yl]-methanone;

(72)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(6-cyclopropyl-1H-indol-2-yl)-
methanone;

(73)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-[6-(2-methoxy-phenyl)-1H-indo
1-2-y1]-methanone;

(74)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-phenyl-1H-indol-2-yl)-metha
none;

(75)
[5-amino-1-(2-methy!-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(5-methanesulfonyl-pyridin-3
-y})-1H-indol-2-yl}-methanone;

(76)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(6-isopropyl-1H-indol-2-y1)-met
hanone; ‘

77)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-(6-pyridin-2-yi-1H-indol-2-y1)-
methanone;

(78)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-cyclopropyl-1 H-indol-2-y1)-
methanone;

(79)

[5-amino-1-(2-methyl-1H-benzimidazol-3-yi)- 1H-pyrazol-4-yl]-(6-pyridazin-3-yl- 1H-indol-2-y1)
~methanone;

(80)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-isopropoxy-1H-indol-2-y1)-m
ethanone;

@81)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-[5-(2-methoxy-ethoxy)-1 H-indo
1-2~yl]-methanone;

(82)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-cyclopropyimethoxy-1H-indo
1-2-y1)-methanone;

(83)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1}-1H-pyrazol-4-yi]-(2,2-difluoro-5H-{1,3]dioxolo[4,
5-flindol-6-yl)-methanone;

(84)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl1}-[6~(3-chloro-pyridin-2-y1)-1H-in
dol-2-yl}-methanone;

(85)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{6-(5-fluoro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(86)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridazin-
3-y])-1H-indol-2-y{]-methanone;

@®7)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-chloro-6-cyclopropylmethox
y-1H-indol-2-yl)-methanone;

(88)

[5-amino-1-2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1]-[6-(2,4-difluoro-phenyl)- 1 H-ind
ol-2-yl}-methanone;

(89)
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-pyridazin-4-yl-1H-indol-2-y1)
-methanone;

(90)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1H-pyrazol-4-yl]-(3-fluoro-1H-indol-2-yl)-methan
one;

én

~ [5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(1-isopropyl-piperidin-4-y1)-

6-trifluoromethyl-1H-indo}-2-yl]-methanone;

(92)

2-[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)- | H-pyrazole-4-carbonyl]- 1 H-indole~6-carbonitri
le;

(93)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(1,2,3,6-tetrahydro-pyridin-4-
y1)-1H-indol-2-yi]-methanone;

(94)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(5-piperidin-4-yl-1H-indol-2-y1)
-methanone;

(95)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-((R)-3-fluoro-pyrrolidin-1-yl
methyl}-1H-indol-2-y1]-methanone;

(96)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-fluoro-5-piperidin-4-yl-1H-in
dol-2-yl)-methanone;

97)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-fluoro-5-(1-methyl-piperidin-
4-y1)-1H-indol-2-yl]-methanone;

(98)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1}-[5-(1-isopropyl-piperidin-4-yl)-
IH-indol-2-yl}-methanone; '
99)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-[6-fluoro-5-(1-isopropyl-piperid
in-4-yl)-1H-indol-2-yl}-methanone;

(100)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(6-pyridin-3-yl-1H-indol-2-y1)-
methanone;

(101)

[S-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[ 5-(6-morpholin-4-ylpyridin-3-y
I)-1H-indol-2-y1]-methanone;

(102)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(5-pyridin-3-yl-1H-indol-2-y1)-
methanone;

(103)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-[5-(6-piperazin-1-yl-pyridin-3-y
1)-1H-indol-2-yl]-methanone;

(104)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y]-[5~(6-hydroxy-pyridin-3-y1)-1H-
indol-2-yl}-methanone;

(105)

~ [5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-fluoro-5-(4-methyl-piperazin-

1-ylmethyl)-1H-indol-2-yl]-methanone;
(106)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(6-fluoro-5-pyrrolidin-1-ylmeth
yl-1H-indol-2-yl)-methanone;

(107)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(1-methyl-piperidin-4-yl)-1H
-indol-2-yl]-methanone;

(108)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(4-morpholin-4-yl-phenyl)-1
H-indol-2-yl}-methanone;

(109)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(3.4,5,6-tetrahydro-2H-[1,2’]
bipyridin-5'-y1)-1H-indol-2-yl]-methanone;

(110)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-[6-(6-piperazin-1-yl-pyridin-3-y
1)-1H-indol-2-yl]-methanone;

(11D

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[ 5-(6-methoxy-pyridin-3-yl)-1H
-indol-2-yl]-methanone;

(112)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-[5-((S)-3-methyl-morpholin-4-yl
methyl)-1H-indol-2-yl]-methanone;

(113)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[6-((R)-3-fluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(114)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-[5-(2,5-dimethyl-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(115)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl1)- 1 H-pyrazol-4-y1}-[ 5-(3-fluoro-piperidin- 1-ylmeth
y1)-1H-indol-2-yl]-methanone;

(116)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-(3,3-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(117)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{6-[2-(4-methyl-piperazin-1-yl)
pyridin-4-yl}-1H-indol-2-yl}-methanone;

(118)
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[5-amino-1-(2-methyi-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-pyridin-4-yl-1H-indol-2-y1)-
methanone;

(119)
[5-amino-1-(2-methy!l-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-(4-flucropiperidin-1-ylmethyl
)-1H-indol-2-yl]-methanone;

(120)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[5-(4,4-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(121)

[5-amino-1-(2-difluoromethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-[ 5-(1-methyl-piperidin-4
-y1)-1H-indol-2-yi]-methanone;

(122)

[5-amino-1-(2-difluoromethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1 H-indol-2-yl)-methan
one;

(123)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-{5-(3,3-difluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-y1]-methanone;

(124)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-[5-(1-cyclopentyl-piperidin-4-yl
)-1H-indol-2-yl]-methanone;

(125)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(1-cyclohexyl-piperidin-4-yl)
-1H-indol-2-yl]-methanone;

(126) |

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(4-bromo-1H-pyrrol-2-yl)-meth
anone;

(127)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-pyrrol-2-yl)-methanone;
(128)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl}-1H-pyrazol-4-yl]-(4-phenyl- 1 H-pyrrol-2-yl)-meth
anone;

(129)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[4-(3-chloro-phenyl)-1H-pyrrol-
2-yl]-methanone;

(130)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[4-(4-fluoro-phenyl)- 1 H-pyrrol-
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2-yl]-methanone;

(131)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(3-fluoro-phenyl)- 1 H-pyrrol-
2-yl]-methanone;

(132)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(133)
[5~amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[4-(2-morpholin-4-yl-ethylamin
0)~1H-indo!-2-yi}-methanone;

(134)

[5~amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[5-(4-methyl-piperazine-1-carbo
nyl)-1H-indol-2-yi]}-methanone;

(135)
[5~amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(2-morpholin-4-yl-ethylamin
0)~1H-indol-2-yl]-methanone; \

(136)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-{5-(piperazine-1 -carbonyl)- 1 H-i
ndol-2-yl]-methanone;

(137)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-1H-
indol-2-yl]-methanone;

(138)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(2-hydroxy-1-hydroxymethy!
-ethylamino)-1H-indol-2-yl]-methanone;

(139)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-[4-(2-pyridin-4-yl-ethylamino)-
1H-indol-2-yl]-methanone;

(140)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[ 6-(2-methoxy-ethylamino)-1H-
indol-2~y1]-methanone;

(141)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-morpholin-4-yl-1H-indol-2-y
[}methanone;

(142)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-morpholin-4-yi-1 H-indol-2-y
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1)-methanorie;

(143)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(144)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(145)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-yi)-1H-pyrazol-4-yl}-[ 5-(morpholine-4-carbonyl)-1H-
indol-2-yl]-methanone;

(146)

[5-amino-1-(2-isopropyl-1H-benzimidazol-3-y1)-1 H-pyrazol-4-yl}-(1H-indol-2-yl)-methanone;
(147)
[5-amino-1-(2-propyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(1H-indol-2-yl)-methanone;
(148) [5-amino-1-(1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(1 H-indol-2-yl)-methanone;

(149)
{S-amino-1-(2-trifluoromethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(1H-indol-2-y1)-methan
one;

(150) [5-amino-1-(2-ethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1H-indol-2-y1}-methanone;
(151)
[5-amino-1-(2-benzyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone;
(152)
1-(4-{2-[5-amino-1-(2-methyi-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1H-indol-5-ylm
ethyl}-piperazin-1-yl)-ethanone;

(153)

{5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(4-methanesulfonyl-piperazin
-1-ylmethyl)-1H-indol-2-yl]-methanone;

(154)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(5-piperazin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

(155)

1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]- 1 H-indol-6-ylm
ethyl} piperazin-1-yl)-ethanone;

(156)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-methyl-piperazin-1-ylmeth
y1)-1H-indol-2~-yl]-methanone;
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(157)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[ 5-(4-methyl-piperazin-1-ylmeth
y1)-1H-indol-2-yl]-methanone;

(158)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi]-(5-pyrrolidin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

(159)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-fluoro-1H-indol-2-yl}-methan
one;

(160)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-1 H-indol-2~yl)-methan
one;

(161)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-(6-fluoro-1 H-indol-2-yl)-methan
one;

(162)
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi]-(1H-pyrrolo[2,3-b]pyridin-2-yl)-
methanone; :

(163)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-6-morpholin-4-ylmeth
yl-1H-indol-2-yl)-methanone;

(164)

2-[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]- 1 H-indole-5-carboxyli
¢ acid;

(165)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazol-4-yl|-(5-methoxy-1 H-indol-2-yl}-met
hanone;

(166)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-dimethoxy-1H-indol-2-yl)-
methanone;

(167)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-methoxy-1H-indol-2-yl)-met
hanone;

(168)
[S-amino~1-(2-methyl-1H-benzimidazol-3-yl)-1H-pyrazol-4-yl}-(6-methoxy-1H-indol-2-yi)-met
hanone;
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(169)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(4,6-dimethyl-1H-indol-2-y1)-m
ethanone;

(170)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-tert-butyl-1H-indol-2-yl)-met
hanone;

(171)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-(5-isopropyl-1H-indol-2-yl)-met
hanone;

(172)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl{-(5-benzyloxy-1H-indol-2-yl)-me
thanone;

(173)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4-benzyloxy-1H-indol-2-yl)-me
thanone;

(174)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5,6-dimethoxy-1H-indol-2-yl)-
fnethanone;

(175)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(6-tert-butyl-1H-indol-2-yl)-met
hanone;

(176)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-(5-fluoro-4-triflucromethyl- 1 H-i
ndol-2-yl)-methanone;

(177)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-phenoxy-1H-indol-2-yl)-met
hanone;

(178)

[5-amino-~1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(6-methylsulfanyl- 1 H-indol-2-yl
J-methanone;

(179)
[5-amino-1-(2-methy!l-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4-tert-butyl-1H-indol-2-yl)-met
hanone;

(180)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-methyl-1H-indol-2-yl}-metha

none;
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(181)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-ethyl-1H-indol-2-yl)-methan
one;

(182)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(5-flucro-6-trifluoromethyl-1H-1
ndol-2-yl)-methanone;

(183)

[S-atnino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-fluoro-5-methoxy-1H-indol-2
-yl)-methanone;

(184)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-chloro-5-methoxy-1H-indol-
2-yl)-methanone;

(185)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-(5-chloro-6-methoxy-1H-indol-
2-yl}-methanone;

(186)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-isopropoxy-1H-indol-2-yl)-m
ethanone; '

(187)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-benzyloxy-1H-indol-2-yl)-me
thanone;

(188)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4 ~y§] -(4-isopropoxy-1H-indol-2-yl)-m
ethanone;

(189
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y11-(2,3-dihydro-6H-{1,4]dioxino[2,
3-f)indol-7-y1)-methanone;

(190)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-di-fert-butyl-1H-indol-2-y1)
-methanone;

(191)

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1 H-indole-4-carbonitri
le;

(192)
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-imidazol-1-yl-1H-indol-2-y1)

-methanone;
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(193)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-trifluoromethylsulfanyl-1H-i
ndol-2-yl)-methanone;

(194)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-methylsulfanyl-1H-indol-2-y1
)-methanone;

(195)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-methanesulfonyl-1H-indol-2-
yl)-methanone;

(196)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{6-(4,4-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(197)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y]-[6-(4-fluoro-piperidin-1-ylmeth
yl1)-1H-indol-2-yl]-methanone;

(198)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(oxetan-3-yloxy)-1 H-indol-2-
yij-methanone;

(199)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(6-hydroxy-1 H-indol-2-yl}-meth
anone;

(200)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl}-(6-methanesulfonyl-1 H-indol-2-
y1)-methanone;

(201)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1 H-pyrazol-4-yi]-(4,5-dibromo-1 H-pyrrol-2-yl)-m
ethanone;

(202)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(4,5-diphenyl- 1 H-pyrrol-2-yl)-m
ethanone;

(203)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,5-dipyridin-3-yl-1 H-pyrrol-2-
yl)}-methanone;

(204) [5-amino-1-(2-methyl-3H- A
benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-chloro-1H-indol-2-y1)-methanone;

(205)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(5-chloro-1H-indol-2-yl)-metha
none;

(206)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-(1H-indol-3-yl)-methanone;
(207) '

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-(1H-indol-6-yl)-methanone;
(208)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-bromo-6-fluoro-1H-indol-2-y
I)-methanone;

(209)
[5-amino-1-(2-ethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-bromo-6-fluoro-1H-indol-2-y1)
-methanone;

(210)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(S-trifluoromethyl-1H-indol-2-y
}-methanone;

(211

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-trifluoromethoxy-1 H-indol-2-
yh-methanone;

(212)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(4,6-dichloro-1H-indol-2-yl)-me
thanone;

(213)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(6-bromo-4-fluoro-1H-indol-2-y
I)-methanone;

(214)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-trifluoromethoxy-1 H-indol-2-
yl)-methanone;

(215)

[5-amino-1-(2-ethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-trifluoromethoxy-1 H-indol-2-yl
)-methanone;

(216)
[5-amino-1-(2-ethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-trifluoromethyl-1H-indol-2-y1)-
methanone;

217)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]~(5,6-dichloro-1H-indol-2-yl)-me
thanone;
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(218)
[5-amino-1-(2-ethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(6-bromo-5-fluoro-1H-indol-2-yl)
-methanone;

(219)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4,5-dichloro-1 H-indol-2-yl)-me
thanone;

(220)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-difluoro-1 H-indol-2-yl)-me
thanone;

(221)

[S~amino-1 ~(2-méthyl— 1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(3~chloro-pyridin-4-y1)-1H-in
dol-2-yl]-methanone;

(222)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-[6-(6-methyl-pyridine-3-y1)-1H-
indol-2-yl]-methanone;

(223)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(5-fluoro-pyridin-3-yl)-1H-in
dol-2-yl}-methanone;

(224)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-[6-(2-trifluoromethyl-pyridin-3-
yl)-1H-indol-2-yl]-methanone;

(225)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(5-chloro-2-methoxy-pyridin-
3-y1)-1H-indol-2-yl]-methanone; '

(226)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(5-chloro-pyridin-3-yi)- 1H-in
dol-2-yi]-methanone;

227)

[ 5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-thiophen-3-yl-1H-indol-2-y1)
-methanone;

(228)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-chloropyridin-3-y1)-1H-in
dol-2-yl]-methanone;

(229)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-(6-thiophen-2-yl-1H-indoi-2-y1)
-methanone;
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[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(3-fluoro-pyridin-4-y1)-1H-in
dol-2-yi]-methanone;

(231)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-[6-(2-trifluoromethyl-pyridin-4-
y1)-1H-indol-2-yl]-methanone;

(232)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-[5-(3,3-difluoro-pyrrolidine-1-ca
rbonyl)-1H-indol-2-yI]-methanone;

(233)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-(2,6-dimethyl-morpholine-4-
carbonyl}-1H-indol-2-yl]-methanone; |

(234) [5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[5-({1,4"]
bipiperidinyl-1'-carbonyl)-1H-indol-2-yl]-methanone;

(235) .

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl}- { 5-[4-(2,2,2-trifluoro-ethyl)-pip
erazine-1-carbonyl]-1H-indol-2-yl}-methanone;

(236)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-{5-[4-(2-hydroxy-ethyl)-piperaz
ine-1-carbonyl]-1H-indol-2-yl}-methanone;

(237)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1H-pyrazol-4-yl]-[5-(3,3,4,4-tetrafluoro-pyrrolidin
e-1-carbonyl)-1H-indol-2-yl}-methanone;

(238)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-((R)-3-fluoro-pyrrolidine-1-c
arbonyl)-1H-indol-2-yl}-methanone;

(239)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[ 5-((S)-3-fluroro-pyrrolidine-1-c
arbonyl)-1H-indol-2-yl]-methanone;

(240)

[5-amino-1-(2-methyl-1H-~benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-[4~(4-methoxy-phenyl)- 1 H-pyrr
ol-2-yl]-methanone;

(241)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-[4~(3-methoxy-phenyl)- 1 H-pyrr
ol-2-yl}-methanone;

(242)
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[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[4,5-bis-(3-fluoro-phenyl)-1H-p
yrrol-2-yl}-methanone;

(243)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4,5-bis-(4-methoxy-phenyl)-1H
-pyrrol-2-yl}-methanone;

(244)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-(2,4-difluoro-phenyl)-1H-pyr
rol-2-yl]-methanone;

(245)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-(4-trifluoromethoxy-phenyl)-
IH-pyrrol-2-yl]-methanone;

(246)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-{4,5-bis-(3-methoxy-phenyl)-1H
-pyrrol-2-yl}-methanone;

(247)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-benzofuran-2-yl-methanone;
(248) [S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-benzo[b]
thiophen-2-yl-methanone;

(249)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl}-benzothiazol-2-yl-methanone;
(250)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi}-(4-fluoro-phenyl)-methanone;
(251)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(3-chloro-phenyl)-methanone;
(252) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-quinolin-3-yl-methanone;
(253) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-quinolin-7-yl-methanone;
and

(254) [S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl}-quinolin-6-yl-methanone.
[6] A pharmaceutical composition comprising the compound of any one of [1} to {5}, ora
pharmaceutically acceptable salt thereof; and a carrier.

[71 An agent for inhibiting FGFR activity, which comprises as an active ingredient the compound
of any one of [1] to [5], or a pharmaceutically acceptable salt thereof.

[8] An agent for preventing or treating cancer, which comprises as an active ingredient the
compound of any one of [1] to [5], or a pharmaceutically acceptable salt thereof.

[9] The agent for preventing or treating cancer of [8], wherein the cancer is at least one selected
from the group consisting of:
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breast cancer, acute myelocytic leukemia, pancreatic cancer, bladder cancer, prostatic cancer,
esophageal cancer, angiogenesis, stomach cancer, uterine body cancer, ovarian cancer, brain
tumor, colon cancer, multiple myeloma, hepatocarcinoma, pulmonary cancer, and thyroid cancer.
[10] A method for preventing or treating cancer, comprising administering a pharmaceutically
effective amount of a composition comprising the compound of any one of [1] to [5]ora
pharmaceutically acceptable salt thereof to a patient in need of prevention or treatment of cancer.
[11] Use of the compound of any one of {1] to [5] or a pharmaceutically acceptable salt thereof
in the production of an agent for preventing or treating cancer.
[12] The compound of any one of [1] to [5] or a pharmaceutically acceptable salt thereof, for use
in preventing or treating cancer.

The present invention also includes the following.
[101] A compound represented by following general formula (I), or a pharmaceutically
acceptable salt thereof:

N
\>‘R3
A
(1)

wherein Ry, Ry, Rs, and R4 each independently represents the group listed below:

R; represents hydrogen, hydroxy, halogen, cyano, nitro, C;4 haloalkyl, Ci.¢ alkyl, Cs. alkenyl,
Ca-s alkynyl, Ce.10 aryl C14 alkyl, -ORs, -NRgR7, (CRsRg)sZ1, -C(O)NR12R 13, -SRys, -SOR;s,
-SO2R 4, -NR17SO:R 13, COOH, Cg.19 aryl which is optionally substituted by one or more groups
selected from group P, 5- to 10-membered heteroaryl or 3- to 10-membered heterocyclyl which is
optionally substituted by one or more groups selected from group Q, -CORjg, -COORy,
-OC(O)Ry3, -NR2C(O)Ra3, -NR24C(S)R2s, -C(S)NR2sR27, ~SO2NRogR29, -OSO2R30, -SO3R31, or
-Si(Ra2)3;

R; represents hydrogen, hydroxy, halogen, cyano, nitro, Ci4 haloalkyl, Cy.¢ alkyl, Ca.6 alkenyl,
Cy.6 alkynyl, Ce.19 aryl Ci4 alkyl, -ORs, -NRgR7, (CRgRg)nZ1, -C(O)NR 2R3, -SR 14, -SOR;3s,
-SO2R 6, -NR;17S03R 15, COOH, Cg.19 aryl which is optionally substituted by one or more groups
selected from group P, 5- to 10-membered heteroaryl or 3- to 10-membered heterocyclyl which is
optionally substituted by one or more groups selected from group Q, -COR;e, -COORy,
-OC(O)Ry1, -NR2C(O)R23, -NR24C(S)Ras, -C(S)NR2gR27, -SO2NR28R29, -OSO2R30, -SO3R31, or
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-Si(Rsz)3; or

R; and Ry, together with an atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl, wherein the heterocyclyl or heteroaryl is optionally substituted by
halogen; A

Rj represents hydrogen, Cy.5 alkyl, Cs.1¢ aryl Ci.6 alkyl, or Ci.4 haloalkyl;

R4 represents hydrogen, halogen, Ci.3 alkyl, C1.4 baloalkyl, hydroxy, cyano, nitro, Cy4 alkoxy,
-(CHy)Z1, -NRgR7, -ORs, ~C(O)NR;2R;3, -SRys, -SORs, -SO2R 15, NRj3SOzR 15, COOH, -CORy,
~COORyg, ~-OC(O)R21, -NR22C(O)R23, -NR24C(S)R2s, -C(S)NR26R27, ~SONR2sR 29,
-OSO,R35-SO3R 31, or -Si(Raz)s;

A represents a 5- to 10-membered heteroary! ring or Ce.yp aryl ring;

Rs represents Cy.5 alkyl, C3.7 cycloalkyl, Cs.7 cycloalkyl Cys alkyl, Cy.6 alkenyl, Co.6 alkynyl, Ci4
haloalkyl, C;.3 alkoxy Ca alkyl, Cy.3 alkoxy Ca. alkoxy Co alkyl, Cyy aminoalkyl, Cj.4
alkylamino Cy.4 alkyl, di(C;4 alkylamino Ca4 alkyl, Ce.10 aryl, Ce.10 aryl Ci3 alkyl, or 3- to
10-membered heterocyclyl Cy.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered
heteroaryl, 5- to 10-membered heteroaryl C,.3 alkyl, C;.s monohydroxy alkyl, Ci.s dihydroxy
alkyl, or C,.¢ trihydroxy alkyl which is optionally substituted by one or more groups selected
from group Q;

Rg and Ry, which are the same or different, each represents hydrogen, Cy alkyl, Cy¢ alkenyl,
Ca-6 alkynyl, Cy.4 haloalkyl, Cy.3 alkoxy Ca.4 alkyl, Ce.10 aryl Ci.3 alkyl, 3- to 10-membered
heterocyclyl Cy.3 alkyl, 5- to 10-membered heteroaryl Ci.3 alkyl, Cy. monohydroxy alkyl, Cy
dihydroxy alkyl, Ca. trihydroxy alkyl, 3~ to 10-membered heterocyclyl, Co.4 aminoalkyl, Ci4
alkylamino Cp4 alkyl, di(Cy.4 alkyl)amino Cy4 alkyl, or cyano(Cy.3 alkyl); or R¢ and Ry, together
with a nitrogen atom linked thereto, form 3~ to 10-membered heterocyclyl or 5- to 10-membered
heteroaryl;

n represen{s 1t03;

Rg and Ry, which are the same or different, each represents hydrogen, Cll « alkyl, or halogen; or
alternatively, Rg and Ro, together with a carbon atom linked thereto, form a cycloaliphatic ring;
Z; represents hydrogen, NRoR 1, hygroxyl, or 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl which is optionally substituted by one or more groups independently
selected from group Q;

Rio and Ry;, which are the same or different, each represents Cy4 alkyl, Ca.¢ alkenyl, Ca. alkynyl,
Ci4 haloalkyl, Cy.5 alkoxy Cy4 alkyl, cyano(Cy. alkyl), or Ci.3 alkylsulfonyl Co.4 alkyl; or
alternatively, Ry and Ry, together with a nitrogen atom linked thereto, form 3- to 10-membered
heterocyclyl or 5- to 10-membered heteroaryl;

Riz and Ryz, which are the same or different, each represents hydrogen, Ci4 alkyl, C,.¢ alkenyl,
Ca alkynyl, Cy4 haloalkyl, Cy3 alkoxy Ca.4 alkyl, Ce.19 aryl, 5- to 10-membered heteroaryl, 3- to
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10-membered heterocyclyl, Ce.1 aryl Ci4 alkyl, 3- to 10-membered heterocyclyl Cr.3 alkyl, 5- to
10-membered heteroaryl C.; alkyl, cyano(Ci.3 alkyl), Cy.3 alkylsulfonyl Cs.4 alkyl, 3- to
10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3~ to 10-membered
heterocyclyl; or alternatively, R;s and Ry3, together with a nitrogen atom linked thereto, form 3-
to 10-membered heterocyclyl or 5- to 10-membered heteroaryl which is optionally substituted by
one or more groups selected from group Q; \

Ry4 represents Cy.4 alkyl, Cy6 alkenyl, Ca.g alkynyl, Ci4 haloalkyl, Ce.j aryl which is optionally
substituted by one or more groups selected from group P, or 5- to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by one or more groups selected
from group Q;

R;s represents Cr.4 alkyl, Cy6 alkenyl, Cog alkynyl, C;.4 haloalkyl, Ce.;¢ aryl which is optionally
substituted by one or more groups selected from group P, or 5- to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by one or more groups selected
from group Q;

R represents Ci4 alkyl, Cos alkenyl, Cog alkynyl, Ci4 haloalkyl, Ce.1¢ aryl which is optionally
substituted by one or more groups selected from group P, or 5~ to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by one or more groups selected
from group Q;

Ry7 represents hydrogen or C4 alkyl;

Ryg represents C;.4 alkyl, Cog alkenyl, Cog alkynyl, Ci4 haloalkyl, Ce.jo aryl which is optionally
substituted by one or more groups selected from group P, or 5- to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by a group(s) selected from group
Q;

Rjo represents hydrogen, C;4 alkyl, Cs.7 cycloalkyl, Ci4 haloalkyl, Ce.jp aryl, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by
one or more groups selected from group Q;

Ry represents Cj4 alkyl, Cs.7 cycloalkyl, Ci4 haloatkyl, Cq.y9 aryl, 5~ to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Ry represents Cy4 alkyl, Cs.; cycloalkyl, Cy.4 haloalkyl, Cs.10 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Ro» represents hydrogen, C.4 alkyl, or C;.4 haloalkyl;

Ro3 represents hydrogen, Cj4 alkyl, Cs.7 cycloalkyl, C;4 haloalkyl, Cg.pp aryl, 5- to 10-membered
heteroaryl, or 3~ to 10-membered heterocyclyl;

Ra4 represents hydrogen, Cy4 alkyl, or C;4 haloalkyl;

Rys represents Cy4 alkyl, Ci7 cycloalkyl, Cy.4 haloalkyl, Cs.10 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;
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Rag and Ry7, which are the same or different, each represents hydrogen, Ci4 alkyl, Cy4 alkenyl,
Ca.6 alkynyl, Ci.4 haloalkyl, Ci.3 alkoxyl Ca alkyl, Ce.10 aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyclyl, Cg.y aryl Cy. alkyl, 3- to 10-membered heterocyclyl Cy.5 alkyl, 5-
to 10-membered heteroaryl Cy.3 alkyl, cyano(C;.3 alkyl), Cr.3 alkylsulfonyl Co4 alkyl, or 3- to
10-membered cycloaliphatic ring; or alternatively, Ry and Ry, together with a nitrogen atom
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl;

Rag and Ryg, which are the same or different, each represents hydrogen, C;.4 alkyl, Cy.6 alkenyl,
Cag alkynyl, C;. haloalkyl, C;.3 alkoxyl Cay alkyl, Ce.10 aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyclyl, Ce.10 aryl Ci.4 alkyl, 3- to 10-membered heterocyclyl C,.3 alkyl,
5- to 10-membered heteroaryl C;.3 alkyl, cyano(Ci.3 alkyl), Ci.3 alkylsulfonyl C;.4 alkyl, or 3- to
10-membered cycloaliphatic ring; or alternatively, Rog and Ry, together with a nitrogen atom
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl;

R, represents Ci.q alkyl, C3.7 cycloalkyl, Ci.4 haloalkyl, Ce.10 aryl, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl;

Raj represents Cp4 alkyl, Cs.7 cycloalkyl, C;4 haloalkyl, Ce.1 aryl, 5- to 10-membered heteroaryl,
or 3-to 10-membered heterocyclyl;

Rz, represents Ci alkyl or Cs.19 aryl;

<group P>

hydrogen, halogen, C;.4 alkyl, C;.4 haloalkyl, -OH, C,.; alkoxy, 3- to 10-membered
heterocyclylamino, -SO,R 16, -CN, -NO3, and 3- to 10-membered heterocyclyl;

<group Q>

hydrogen, halogen, Cy.4 alkyl, C;4 haloalkyl, -OH, C;3 alkoxy, 3- to 10-membered heterocyclyl
amine, -SO2R 6, -CN, -NO,, Cs.7 cycloalkyl, -CORyg, and 3- to 10-membered heterocyclyl.

[102] The compound of [101] or a pharmaceutically acceptable salt thereof, wherein A represents
indole, azaindole, or pyrrole.

[103] The compound of [101] or [102], or a pharmaceutically acceptable salt thereof, wherein R3
represents hydrogen, Ci4 alkyl, Ce.1g aryl Cy4 alkyl, or Cy.3 perfluoroalkyl.

[104] The compound of any one of [101] to [103], or a pharmaceutically acceptable salt thereof,
wherein Ry represents hydrogen, halogen, Ci.3 alkyl, Cy.3 perflucroalkyl, cyano, methanesulfonyl,
hydroxyl, alkoxy, or amino.

[105] The compound of [101] or a pharmaceutically acceptable salt thereof, which is selected
from the group consisting of:

(1) [5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone;
@)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-pyrrolidin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;
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3)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(4-hydroxy-piperidin-{-ylmet
hyl)-1H-indol-2-yl]-methanone;

*)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(1H-pyrrolo[3,2-c]pyridin-2-y1)-
methanone;

)

[S-amino-~1-(2-methyl-1H-benzimidazol-5-yi)-1 H-pyrazol-4-yl]-(6-piperazin-1-ylmethyl-1H-ind
01-2-yl)-methanone;

(6)
(5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethoxy)-1
H-indol-2-yl}-methanone;

(7 .
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(tetrahydro-pyran-4-yloxy)-1
H-indol-2-yl]-methanone;

®)
[5-amino-1-(2-methyl-1H-benzimidazol-5~yl)-1H-pyrazol-4-yl]-(4-chloro-1H-indol-2-yl)-metha
none;

®)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-bromo-1H-indol-2-yl)-metha
none;

(10)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-iodo- 1 H-indol-2-yl)-methano
ne; ’

(11
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyll-1H-indole-5-carbonitri
le;

(12)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-bromo-5-fluore-1 H-indol-2-y
I)-methanone;

(13)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-ethynyl-1H-indol-2-yl)-meth
anone;

(14)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(2-fluoro-phenyl)-1H-indol-2
-yl]-methanone;
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(15)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-[6-(3-fluoro-phenyl)-1 H-indoi-2
-yl]-methanone;

(16)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yi]-{6-(4-fluoro-phenyl)-1 H-indol-2
-yl]-methanone;

(17

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[6-(2-chloro-phenyl)- 1 H-indol-2
-yl|-methanone;

(18)

{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[ 6-(3-chloro-phenyl)-1 H-indo}-2
-yl}-methanone;

(19)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-[ 6-(4-chloro~phenyl)-1H-indol-2
-yl]-methanone;

20)

[5-amino-1-(2-methyl-1H-benzimidazo!-5-yl)-1H-pyrazol-4-y1]-[ 6-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl}~methanone;

1)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-[6-(3-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(22)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-[ 6-(4-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(23)

[5~amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(4-bromo-1H-indol-2-yl)-metha
none;

(24)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[ 6-(3-fluoro-pyridin-2-y1)-1H-in
doi-Z-yl]-methanone;

(25)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-methyl-1 H-indol-2-yl)-metha
none;

(26)
{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-(4,4-difluoro-piperidine-1 -car
bonyl)-1H-indol-2-yl]-methanone;



10

20

25

30

33

27)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-(3,3-difluoro-piperidine-1-car
bonyl)-1H-indol-2-y1]-methanone;

(28)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1H-indole-5-carboxyli
c acid (2,2,2-trifluoro-ethyl)-amide;

(29) .
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(5-trifluoromethyl-pyridin-2-
y1)-1H-indol-2-yl]-methanone;

(30)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(6-trifluoromethyl-pyridin-2-
y1)-1H-indol-2-yl}-methanone;

(31)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[6-(5-chloro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(32)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-[6-(4-methyl-pyridin-2-y1)-1H-i
ndol-2-ylj-methanone;

(33)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(3-chloro-4-fluoro-phenyl)-1
H-indol-2-yl]-methanone;

(34)

[5-amino-1-(2-methyi-1H-benzimidazol-3-y1)-1H-pyrazol-4-yi]-{ 6-(3-triflucromethyl-pyridin-2-
yD)-1H-indol-2-y1]-methanone;

(35)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1]-{6-(4-trifluoromethyl-pyridin-2-
yD)-1H-indol-2-yl]-methanone;

(36)

[5-amino-1-(6-fluoro-2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-(1 H-indol-2-yl}-methan
one;

@37

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl}-1 H-indole-6-carboxyli
¢ acid;

(38)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-hydroxymethyl-1H-indol-2-y
D)-methanone;
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(39)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-{6-[2-(4-methyl-piperazin-1-yi)-
ethoxy]-1H-indol-2-yl} -methanone;

(40)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yI)- 1 H-pyrazol-4-yl]-[6-(3-methyl-oxetan-3-ylmethox
y)-1H-indol-2-yl]-methanone;

(41)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1}-[6-(3-fluoro-piperidin-1-ylmeth
yI)}-1H-indol-2-yl]-methanone;

(42)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(6-{[bis(2-methoxy-ethyl)amino
}-methyl}-1H-indol-2-y})-methanone;

(43)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-{6-[ (methyl-prop-2-ynyl-amino)
methyl]-1H-indol-2-y1}-methanone;

(44)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1}-[{6-(3,3-difluoro-pyrrolidin-1-yl
methyl)-1H-~indol-2-y1}-methanone;

(45)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-[6-(2,5-dimethyl-pyrrolidin-1-yi
methyl)-1H-indol-2-y1]-methanone;

(46)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1}-[6-(3,3-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

@7

[5-amino-1-(2-methyl-1H-benzimidazol-S-yI)-1 H—pyrazol~4-yl];[6-((8)-3 -methyl-morpholin-4-yl
methyl)-1H-indol-2-yl]-methanone;

48)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-ylj-(6-bromo- 1 H-indol-2-y1)-metha
none;

(49)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-(5-iodo-1H-indol-2-yl)-methano
ne;

(50)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1H-pyrrolo[3,2-b]pyridin-2-y1)-

methanone;
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(1)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-(5-bromo-6-trifluoromethyl-1H-
indol-2-yl)-methanone;

(52)

[5-amino-1-(2-methyl-1H-benzimidazol-3-yl)- 1H-pyrazol-4-yl]-(6-iodo-1H-indol-2-y1}-methano
ne;

(53)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(4-methyl-1H-indol-2-yl}-metha
none;

(54)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-isopropyl-1H-indol-2-yl)-met
hanone;

(55)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(2-fluoro-phenyl)-1 H-indol-2
-yl]-methanone;

(56)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(5-benzyl-1H-indol-2-yl)-metha
none;

(57)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-[5-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl}-methanone;

(58)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(3-fluorophenyl)-1 H-indol-2-
yl]-methanone; ‘

(59)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[ 5-(3-trifluoromethyl-phenyl)-1
H-indol-2-yi]-methanone;

(60)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-ethynyl-1H-indol-2-y1)-meth
anone;

(61)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5H-[1,3]dioxolo[4,5-f]indol-6-
yl)-methanone;

(62)

[5-amino-1-(7-fluoro-2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(1 H-indol-2-y1)-methan

one;
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(63)

[5~-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[ 5-(4-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(64)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-butoxy-1H-indol-2-yl)}-metha
none;

(65)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[5-(1-methyl-piperidin-4-y1)-1H
-indol-2-yl]-methanone;

(66) |
N-{2-[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl}-1H-indol-6-yl } -me
thanesulfonamide;

(67)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridin-3-
yl)-1H-indol-2-yl]-methanone;

(68)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(6-butyl-1H-indol-2-y1)-methan
one;

(69)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{6-(1-methyl-1H-pyrazol-4-yl)-1
H-indol-2-yl]-methanone;

(70)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazoi-4-yl]-[6-(5-methoxy-pyridin-3-yl)-1H
-indol-2-yl]-methanone;

(71)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1]-{6-(2-methoxy-pyridin-3-yl)- 1H
-indol-2-yl]-methanone;

(72)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(6-cyclopropyl-1H-indol-2-y1)-
methanone;

(73)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(2-methoxy-phenyl)-1H-indo
I-2-yl]-methanone;

(74)

[S-amino-1~(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(6-phenyl-1H-indol-2-y1)-metha

none;
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(75) .
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(5-methanesulfonyl-pyridin-3
-y1)-1H-indol-2-y1]-methanone;

(76)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-isopropyl-1H-indol-2-y1)-met
hanone;

(77)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(6-pyridin-2-yl-1H-indol-2-y1)-
methanone;

(78)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(5-cyclopropyl-1 H-indol-2-yI)-
methanone;

(79)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1}-(6-pyridazin-3-yl- 1 H-indol-2-y1)
-methanone;

(80)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(5-isopropoxy- 1 H-indol-2-y1)-m
ethanone;

(81)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-[ 5-(2-methoxy-ethoxy)-1H-indo
1-2-yl]-methanone;

(32)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-cyclopropylmethoxy-1 H-indo
1-2-yl)-methanone;

(83)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl}-1H-pyrazol-4-yl]-(2,2-difluoro-5H-[ 1,3 }dioxolo{4,
5-fJindol-6-yl}-methanone;

(84)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(3-chloro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(85)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(5-flucro-pyridin-2-y1)-1H-in
doi-2-yl]-methanone;

(86)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridazin-
3-yl)-1H-indo}-2-yl]-methanone;
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87)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(5-chloro-6-cyclopropylmethox
y-1H-indol-2-yl)-methanone;

(88)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(2,4-difluoro-phenyl)- 1 H-ind
0l-2-yl]-methanone;

(89)

[5-amino-1 ~(2~methy§— 1 H-benzimidazo!l-5-yl)-1H-pyrazol-4-yl}-(6-pyridazin-4-yl- 1 H-indol-2-y1)
-methanone;

(90

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-ylj-(3-fluoro-1H-indol-2-yl)-methan
one;

©D
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{5-(1-isopropyl-piperidin-4-y1)-
6-trifluoromethyl-1H-indol-2-yl}-methanone;

(92)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl}-1H-indole-6-carbonitri
ie;

93)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[5-(1,2,3,6-tetrahydro-pyridin-4-
y1)-1H-indol-2-yl}-methanone;

94)

[5-amino-1-(2~-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-piperidin-4-yi-1 H-indol-2~y1)
~-methanone;

95)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-[5-((R)-3-fluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(96)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi}-(6-fluoro-5-piperidin-4-yl-1 H-in
dol-2-yl)-methanone;

7

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[ 6-fluoro-5-(1-methyl-piperidin-
4-y1)-1H-indol-2-yl]-methanone;

(98)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-[5~(1-isopropyl-piperidin-4-y1)-
1H-indol-2-yl]-methanone;
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99)

[5-amino-1-(2-methyl-1H-benzimidazol-3-yl)- 1 H-pyrazol-4-yl]-[6-fluoro-5-(1-isopropyl-piperid
in-4-yl)-1H-indol-2-yl]-methanone;

(100)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-pyridin-3-yi-1H-indol-2-yi)-
methanone;

(101)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)- 1 H-pyrazol-4-yij-[5-(6-morpholin-4-ylpyridin-3-y
1)-1H-indol-2-yl]-methanone;

(102)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)- 1 H-pyrazol-4-yl1]-(5-pyridin-3-yl-1 H-indo}-2-yl)-
methanone;

(103)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[ 5-(6-piperazin-1-yl-pyridin-3-y
)-1H-indol-2-yl}-methanone;

(104)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-[ 5-(6-hydroxy-pyridin-3-yl)}- 1H-
indol-2-yi]-methanone;

(105)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-fluoro-5-(4-methyl-piperazin-
1-ylmethyl)-1H-indol-2-yl]-methanone;

(106)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(6-fluoro-5-pyrrolidin-1-ylmeth
yl-1H-indol-2-yl)-methanone;

(107)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-ylj-[6-(1-methyl-piperidin-4-yl)-1H
-indol-2-yl}-methanone;

(108)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-morpholin-4-yi-phenyl)-1
H-indol-2-yl]-methanone;

(109)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[6-(3,4,5,6-tetrahydro-2H-{1,2’]
bipyridin-5'-y1)-1H-indol-2-yl]-methanone;

(110)

{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[6-(6-piperazin-1-yl-pyridin-3-y
1)-1H-indol-2-y1]-methanone; '
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(11D

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(6-methoxy-pyridin-3-y1)-1H
-indol-2-yl]-methanone;

(112)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-((S)-3-methyl-morpholin-4-yl
methyl)-1H-~indol-2-y1]-methanone;

(113)

{S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-;ﬁyrazol~4»yl] -[6-((R)-3-fluoro-pyrrolidin-1-yi
methyl)-1H-indol-2-yl]-methanone;

(114)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-(2,5-dimethyl-pyrrolidin-1-yl
methyl}-1H-indol-2-yl]-methanone;

(115)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[5-(3-fluoro-piperidin-1-yImeth
y1)-1H-indol-2-y1]-methanone;

(116)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(3,3-difluoro-piperidin-1-yim
ethyl)-1H-indol-2-yl]-methanone;

(117) |
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{6-[2-(4-methyl-piperazin-1-yl)
pyridin-4-yl]-1H-indol-2-yl}-methanone;

(118)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-pyridin-4-yl-1H-indol-2-y1)-
methanone;

(119)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(4-fluoropiperidin-1-ylmethyl
)-1H-indol-2-yl]-methanone;

(120)

{S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H~pyrazoi~4-yl]-[Sw(4,4~diﬂuoro—piperidin~1 -ylm
ethyl)-1H-indol-2-yl]-methanone;

(121)
[5-amino-1-(2-difluoromethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-(1-methyl-piperidin-4
-y1)-1H-indol-2-y1]-methanone;

(122)

[5-amino-1-(2-difluoromethyl-1 H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methan

one;
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(123)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(3,3-difluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl}-methanone;

(124)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[5-(1-cyclopentyl-piperidin-4-yl
)-1H-indol-2-yl]-methanone;

(125)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yI)-1H-pyrazol-4-yl]-[ 5-(1-cyclohexyl-piperidin-4-yl)
-1H-indol-2-yl]-methanone;

(126)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(4-bromo-1H-pyrrol-2-yl)-meth
anone;

(127
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(1H-pyrrol-2-yl)-methanone;
(128)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-phenyl-1 H-pyrrol-2-yl)}-meth
anone;

(129)

{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-[4-(3-chloro-phenyl)- 1 H-pyrrol-
2-yl]-methanone;

(130)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[4-(4-fluoro-phenyl)-1 H-pyrrol-
2-yl]-methanone;

(131)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4~y1]-[4-(3-fluoro-pheny!)-1 H-pyrrol-
2-yl}-methanone;

(132)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(133)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-(2-morpholin-4-yl-ethylamin
0)-1H-indol-2~yl]-methanone;

(134)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-[ 5-(4-methyl-piperazine- {-carbo
nyD-1H-indol-2-yl}-methanone;

(135)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethylamin
0)-1H-indol-2-yl}-methanone;

(136)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[ 5-(piperazine-1-carbonyl)-1H-i
ndol-2-yl]-methanone;

(137)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-1H-
indol-2-yl]-methanone;

(138)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1H-pyrazol-4-yl]-[4-(2-hydroxy-1-hydroxymethyl
-ethylamino)-1H-indol-2-yl]-methanone;

(139)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[4-(2-pyridin-4-yl-ethylamino)-
1H-indol-2-yl]-methanone;

(140)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{ 6-(2-methoxy-ethylamino)-1H-
indol-2-yl}-methanone;

(141)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-morpholin-4-yl-1H-indol-2-y
)-methanone;

(142)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-morpholin-4-yl-1H-indol-2-y
1)-methanone;

(143)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(4-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(144)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(5-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(145)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[ 5-(morpholine-4-carbonyl)- 1 H-
indol-2-yl]-methanone;

(146)
[5-amino-1-(2-isopropyl-1H-benzimidazol-5-yl1)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone;
(147)

[5-amino-1-(2-propyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(1 H-indol-2-y1)-methanone;



10

15

20

30

43

(148) [5-amino-1-(1H-benzimidazol-5 -yi)— 1H-pyrazol-4-yl}-(1H-indol-2-yl)-methanone;

(149)

[5-amino-1~(2-trifluoromethyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-(1H-indol-2-y1}-methan
one;

(150) [S-amino-1-(2-ethyl-1H-benzimidazol-5-y1)~-1H-pyrazol-4-y1}-(1H-indol-2-yl)-methanone;
(151)

[S-amino-1-(2-benzyl-1H-benzimidazol-5-y1}- 1 H-pyrazol-4-yl]-(1H-indol-2-y1)-methanone;
(152)

1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)- 1 H-pyrazole-4-carbonyl]-1H-indol-5-ylm
ethyl}-piperazin-1-yl)-ethanone;

(153)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(4-methanesulfonyl-piperazin
-1-ylmethyl)-1H-indol-2-yl]-methanone;

(154)
[5-amino-1-(2-methyi-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-piperazin-1-yimethyl-1H-ind
ol-2-yl)-methanone;

(155)

1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1H-pyrazoie-4-carbonyl}-1 H-indoi-6-yim
ethyl} piperazin-1-yl)-ethanone;

(156)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-methyl-piperazin-1-ylmeth
y})-1H-indol-2-yl}-methanone;

(157)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yi]-[ 5-(4-methyl-piperazin-1-ylmeth
y1)-1H-indo}-2-yl]-methanone;

(158)
[5~-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-pyrrolidin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

(159)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-fluoro-1H-indol-2-yl)-methan
one;

(160)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-fluoro-1H-indol-2-yl)-methan
one;

(161)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(6-fluoro-1 H-indol-2-yl)-methan
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one;

(162)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y!}-(1H-pyrrolo{2,3-blpyridin-2-y1)-
methanone;

(163)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-fluoro-6-morpholin-4-ylmeth
yi-1H-indol-2-yl)-methanone;

(164)

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl}- 1 H-indole-5-carboxyli
¢ acid;

(165)
[5-amino-1-(2-methyl-1H-~benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-methoxy-1H-indol-2~yl)-met
hanone;

(166) _
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-dimethoxy-1H-indol-2-yI)-
methanone;

(167)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(4-methoxy-1H-indol-2-yl)-met
hanone;

(168)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-methoxy-1H-indol-2-yl)-met
hanone;

(169)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4,6-dimethyl-1H-indol-2-y1)}-m
ethanone; ‘

(170)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-tert-butyl-1H-indol-2-yl)-met
hanone;

(171

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-isopropyl-1 H-indol-2-yl}-met
hanone;

(172)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-benzyloxy-1H-indol-2-yI)-me
thanone;

(173)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-benzyloxy-1 H-indol-2-y])-me



10

15

20

25

30

35

45

thanone;

(174)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl1]-(5,6-dimethoxy-1H-indol-2-y1)-
methanone;

(175)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-fert-butyl-1H-indol-2-yl)-met
hanone;

(176)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-fluoro-4-trifluoromethyl- 1 H-1
ndol-2-yl)-methanone;

(177)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(5-phenoxy-1H-indol-2-yl)-met
hanone;

(178)
[S-amino-1-(2-methyl-1H-benzimidazol-3-yi)-1H-pyrazol-4-yl]-(6-methylsulfanyl-1H-indol-2-yl
)-methanone;

(179)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(4-tert-butyl-1H-indol-2-yl)-met
hanone;

(180)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl1]-(5-methyl-1H-indol-2-yl)-metha
none;

(181)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-ethyl-1H-indol-2-yl)-methan
one; '

(182)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-fluoro-6-trifluoromethyl-1H-1
ndol-2-yl)-methanone;

(183)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(6-fluoro-5-methoxy-1H-indol-2
-yl)-methanone;

(184)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-chloro-5-methoxy-1H-indol-
2~y1)-methanone;

(185)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(5-chloro-6-methoxy-1H-indol-
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2-yl)-methanone;

(186)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-isopropoxy-1H-indol-2-yI}-m
ethanone;

(187)
[5-amino-1-(2-methyl-1H-benzimidazol-3-yl)-1H-pyrazol-4-yl]-(6-benzyloxy-1H-indol-2-yl}-me
thanone;

(188)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-isopropoxy-1H-indol-2-yl}-m
ethanone; '

(189)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(2,3-dihydro-6H-[ 1,4 ]dioxino[2,
3-flindol-7-yl)-methanone;

(190)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-di-tert-butyl-1H-indol-2-yl)
-methanone;

(191)

2-15-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl}-1 H-indole-4-carbonitrl
le;

(192)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-imidazol-1-yl-1H-indol-2-yl)
-methanone;

(193)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-triflucromethylsulfanyl-1H-i
ndol-2-yl)-methanone; |

(194)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(5-methylsulfanyl-1H-indol-2-yl
)-methanone;

(193)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(5-methanesulfonyl-1 H-indol-2-
yl)-methanone;

(196)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(4,4-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(197)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(4-fluoro-piperidin-1-ylmeth
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yie1 H-indobiyi]»methanone;

(198)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[6-(oxetan-3-yloxy)-1H-indol-2-
yl}~methanone;

(199)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-hydroxy-1H-indol-2-yl)-meth
anone;

(200)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(6-methanesulfonyl-1H-indol-2-
yl)-methanone;

(201)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yi]-(4,5-dibromo-1H-pyrrol-2-yl)-m
ethanone;

(202)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4,5-diphenyl-1 H-pyrrol-2-yl}-m

" ethanone; and

(203)

[5-amino-1-(2-methyli-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-{4,5-dipyridin-3-yl- 1H-pyrrol-2-
y1)-methanone.

[106] A pharmaceutical composition comprising the compound of any one of [101] to [105], or a
pharmaceutically acceptable salt thereof; and a carrier.

[107] An agent for inhibiting FGFR activity, which comprises as an active ingredient the
compound of any one of [101] to [105], or a pharmaceutically acceptable salt thereof.

[108] An agent for preventing or treating cancer, which comprises as an active ingredient the
compound of any one of [101] to [105], or a pharmaceutically acceptable salt thereof.

[109] The agent for preventing or treating cancer of [108], wherein the cancer is at least one
selected from the group consisting of:

breast cancer, acute myelocytic leukemia, pancreatic cancer, bladder cancer, prostatic cancer,
esophageal cancer, angiogenesis, stomach cancer, uterine body cancer, ovarian cancer, brain
tumeor, colon cancer, multiple myeloma, hepatocarcinoma, pulmonary cancer, and thyroid cancer.
[110] A method for preventing or treating cancer, comprising administering a pharmaceutically
effective amount of a composition comprising the compound of any one of [101] fo [105] or a
pharmaceutically acceptable salt thereof to a patient in need of prevention or treatment of cancer.
[111] Use of the compound of any one of [101] to [105] or a pharmaceutically acceptable salt
thereof in the production of an agent for preventing or treating cancer.

[112] The compound of any one of [101] to [105] or a pharmaceutically acceptable salt thereof,
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for preventing or treating cancer.

[Effects of the Invention]

The compounds of the present invention and pharmaceutically acceptable salts thereof
have the activity of inhibiting FGFR family kinases in cancer tissues. Furthermore, the
compounds of the present invention can exert efficacy on novel genes (non-target genes) altered
in cancer, and thus can prevent and/or treat cancers against which no effective therapy has been

available.

Mode for Carrving Out the Invention

The present invention relates to aminopyrazole derivatives and uses thereof. The
present inventors for the first time synthesizéd compounds represented by formula (I) shown
above or pharmaceutically acceptable salts thereof and discovered that the compounds or salts
thereof had the activity of inhibiting the FGFR family kinases.

Herein, the “alkyl” refers to a monovalent group derived from an aliphatic hydrocarbon
by removing an arbitrary hydrogen atom. It contains no heteroatom nor unsaturated
carbon-carbon bond in the backbone, and has a subset of hydrocarby! or hydrocarbon group
structures which contain hydrogen and carbon atoms. The alkyl group includes linear and
branched structures. Preferred alkyl groups include alkyl groups with one to six carbon atoms
(Ci.¢; hereinafter, “C,.¢” means that the number of carbon atoms is p to q), Cy.5 alkyl groups, Ci.4
alkyl groups, and Ci.3 alkyl groups.

Specifically, the alkyl includes, for example, methyl group, ethyl group, n-propyl group,
isopropyl group, n-butyl group, isobutyl group, s-butyl group, t-butyl group, pentyl group,
isopentyl group, 2,3-dimethylpropyl group, 3,3-dimethylbutyl group, and hexyl group.

Herein, “alkenyl” refers to a monovalent hydrocarbon group having at least one double
bond (two adjacent SP2 carbon atoms), and includes those of linear and branched forms.
Depending on the configuration of the double bond and substituents (if any), the geometry of
the double bond can be of entgegen (E) or zusammen (Z), or cis or trans configuration.
Preferred alkenyl groups include Cy.¢ alkenyl groups.

Specifically, the alkenyl includes, for example, vinyl group, allyl group, 1-propenyl
group, 2-propenyl group, 1-butenyl group, 2-buteny! group (including cis and trans), 3-butenyl
group, pentenyl group, and hexenyl group.

Herein, “alkynyl” refers to a monovalent hydrocarbon group having at least one triple
bond (two adjacent SP carbon atoms), and includes those of linear and branched forms.
Preferred alkynyl groups include C,. alkynyl groups.

Specifically, the alkynyl includes, for example, ethynyl group, 1-propyny!l group,
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propargyl group, 3-butynyl group, pentynyl group, and hexynyl group.

The alkeny! and alkynyl may each have one or more double bonds or triple bonds.

Herein, “cycloalkyl” refers to a saturated or partially saturated cyclic monovalent
aliphatic hydrocarbon group, and includes monocyclic groups, bicyclo rings, and spiro rings.
Preferred cycloalky! includes Cs.7 cycloalkyl groups.  Specifically, the cycloalkyl group
includes, for example, cyclopropy! group, cyclobutyl group, cyclopentyl group, cyclohexyl
group, and cycloheptyl group.

Herein, “cycloalkylalkyl” refers to a group in which an arbitrary hydrogen atom of an
“alkyl” defined above is substituted with a “cycloalky]l” defined above. Preferred
cycloalkylalkyl groups include Cs_; cycloalkylCis alkyl, and specifically includes, for example,
cyclopropylmethy! group and cyclopropylethyl group.

Herein, “hetero atom” refers to a nitrogen atom (N), oxygen atom (O), or sulfur atom
(S).

Herein, “halogen atom” refers to a fluorine atom, chlorine atom, bromine atom, or
iodine atom.

Herein, “haloalkyl” refers to a group in which preferably one to nine, more preferably
one to five identical or different “halogen atoms” defined above are linked to an “alkyl” defined
above.

Specifically, the haloalkyl includes, for example, chloromethyl group, dichloromethyl
group, trichloromethy! group, fluoromethyl group, difluoromethyl group, perfluoroalkyl group
(such as trifluoromethyl group and -CF,CF3), and 2,2,2-trifluoroethyl group.

Herein, “alkoxy” refers to an oxy group linked with an “alkyl” defined above.
Preferred alkoxy includes C;4 alkoxy groups and C;.3 alkoxy groups. Specifically, alkoxy
includes, for example, methoxy group, ethoxy group, 1-propoxy group, 2-propoxy group,
n-butoxy group, i-butoxy group, sec-butoxy group, and fert-butoxy group.

Herein, “haloalkoxy” refers to a group in which preferably one to nine, more preferably
one to five identical or different halogen atoms defined above are linked to an “alkoxy” defined
above.

Specifically, the haloalkoxy includes, for example, chloromethoxy group,
trichloromethoxy group, and trifluoromethoxy group.

Herein, “aryl” refers to a monovalent aromatic hydrocarbon ring. The aryl preferably
includes Cg.jp aryl.  Specifically, the aryl includes, for example, phenyl group and naphthyl
groups (for example, 1-naphthyl group and 2-naphthyl group).

Herein, “alicyclic ring” refers to a monovalent non-aromatic hydrocarbon ring. The
alicyclic ring may have unsaturated bonds within its ring, and may be a multicyclic group having

two or more rings.  The carbon atoms constituting the ring may be oxidized to form a carbonyl.
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The number of atoms constituting an alicyclic ring preferably ranges from three to ten (3- to
10-membered aliphatic ring). The alicyclic ring includes, for example, cycloalkyl rings,
cycloalkenyl rings, and cycloalkynyl rings.

Herein, “heteroaryl” refers to a monovalent aromatic heterocyclic group in which the
ring-constituting atoms include preferably one to five hetero atoms. The heteroaryl may be
partially saturated, and may be a monocyclic or condensed ring (for example, a bicyclic
heteroaryl condensed with a benzene ring or monocyclic heteroaryl ring). The number of
ring-constituting atoms preferably ranges from five to ten (5- to 10-membered heteroaryl).

Specifically, the heteroaryl includes, for example, furyl group, thienyl group, pyrrolyl
group, imidazolyl group, pyrazolyl group, thiazolyl group, isothiazolyl group, oxazolyl group,
isooxazolyl group, oxadiazolyl group, thiadiazolyl group, triazolyl group, tetrazolyl group,
pyridyl group, pyrimidyl group, pyridazinyl group, pyrazinyl group, triazinyl group,
benzofuranyl group, benzothienyl group, benzothiadiazolyl group, benzothiazolyl group,
benzoxazolyl group, benzoxadiazoly! group, benzoimidazolyl group, indolyl group, isoindolyl
group, azaindolyl group, indazolyl group, quinolyl group, isoquinolyl group, cinnolinyl group,
quinazolinyl group, quinoxalinyl group, benzodioxolyl group, indolidinyl group, and
imidazopyridyl group.

(43} s

heterocyclyl” refers to a non-aromatic monovalent I

Herein, ieterocyclic group in which
the ring-constituting atoms include preferably one to five hetero atoms. The heterocyclyl may
contain double or triple bonds in its ring. The carbon atoms may be oxidized to form carbonyl.
The ring may be a monocyclic or condensed ring. The number of the ring-constituting atoms
preferably ranges from three to ten (3- to 10-membered heterocyclyl).

Specifically, the heterocyclyl includes, for example, oxetanyl group, dihydrofuryl group,
tetrahydrofuryl group, dihydropyranyl group, tetrahydropyranyl group, tetrahydropyridyl group,
morpholinyl group, thiomorpholinyl group, pyrrolidiny! group, piperidinyl group, piperaziny!
group, pyrazolidinyl group, imidazolinyl group, imidazolidinyl group, oxazolidinyl group,
isooxazolidinyl group, thiazolidinyl group, isothiazolidinyl group, thiadiazolidinyl group,
azetidinyl group, oxazolidone group, benzodioxanyl group, benzoxazolyl group, dioxolanyl
group, and dioxanyl group.

Herein, “arylalkyl” refers to a group in which an arbitrary hydrogen atom in an “alkyl”
defined above is substituted with an “aryl” defined above. The arylalkyl preferably includes
Cs.10 aryl C14 alkyl and Ce.qg aryl Crz alkyl.  Specifically, the arylalkyl includes, for example,
benzyl group, phenethyl group, and naphthylmethyl group.

Herein, “heteroarylalkyl” refers to a group in which an arbitrary hydrogen atom in an
alkyl defined above is substituted with a “heteroaryl” defined above. The heteroarylalkyl

preferably includes 5- to 10-membered hetercaryl Ci.; alkyl. Specifically, the heteroarylalkyl
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includes, for example, pyrrolylmethyl group, imidazolylmethyl group, thienylmethyl group,
pyridylmethyl group, pyrimidylmethy! group, quinolylmethyl group, and pyridylethyl group.

Herein, “heterocyclylalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with a “heterocyclyl” defined above. The heterocyclylalkyl
preferably includes 3- to 10-membered heterocyclyl C;; alkyl.  Specifically, the
heterocyclylalkyl includes, for example, morpholinylmethy! group, morpholinylethyl group,
thiomorpholinylmethyl group, pyrrolidinylmethyl group, piperidinylmethyl group,
piperazinylmethyl group, piperazinylethyl group, and oxetanylmethyl group.

Herein, “monohydroxyalkyl” refers to a group in which an arbitrary hydrogen atom in
an “alkyl” defined above is substituted with a hydroxyl group. The monohydroxyalkyl
preferably includes Cys monohydroxyalkyl and C,¢ monohydroxyalkyl. Specifically, the
monohydroxyalkyl includes, for example, hydroxymethyl group, 1-hydroxyethyl group, and
2-hydroxyethyl group.

Herein, “dihydroxyalkyl” refers to a group in which two arbitrary hydrogen atoms in an
“alkyl” defined above are substituted with two hydroxyl groups. The dihydroxyalkyl preferably
includes Cy.¢ dihydroxyalkyl and C,.¢ dihydroxyalkyl. Specifically, the dihydroxyalkyl
includes, for example, 1,2-dihydroxyethyl group, 1,2-dihydroxypropyl group, and
1,3-dihydroxypropyl group.

Herein, “trihydroxyalkyl” refers to a group in which three arbitrary hydrogen atoms in
an “alkyl” defined above are substituted with three hydroxyl groups. The trihydroxyalkyl
preferably includes Cy.¢ trihydroxyalkyl and Ca.¢ trihydroxyalkyl.

Herein, “alkoxyalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with an “alkoxy” defined above. The alkoxyalkyl
preferably includes Ci.3 alkoxy Ci.4 alkyl and Ci.3 alkoxy Cy4 alkyl.  Specifically, the
alkoxyalkyl includes, for example, methoxyethyl.

Hereln, “alkoxyalkoxyalkyl” refers to a group in which an arbitrary hydrogen atom in
the terminal alkyl of an “alkoxyalkyl” defined above is substituted with an “alkoxy” defined
above. The alkoxyalkoxyalkyl preferably includes C;.; alkoxy C;.4 alkoxy Ci.4 alkyl and Ci.3
alkoxy Cy alkoxy Co.4 alkyl.

Herein, “aminoalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with an amino group. The aminoalky] group preferably
includes C;.4 aminoalkyl and C,.4 aminoalkyl.

Herein, “alkylamino” refers to an amino group linked with an “alkyl” defined above.
The alkylamino preferably includes C;.4 alkylamino.

Herein, “dialkylamino” refers to an amino group linked with two “alkyls” defined above.
The two alkyl groups may be same or different. The dialkylamino preferably includes di(C;.4
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alkyl)amino.

Herein, “alkylaminoalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with an “alkylamino™ defined above. The alkylaminoalkyl
preferably includes C;4 alkylamino Cj4 alkyl and Cy.4 alkylamino Cp4 alkyl.

Herein, “dialkylaminoalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with a “dialkylamino™ defined above. The
dialkylaminoalkyl preferably includes di(Ci4 alkyl)amino Ci4 alkyl and di(C;4 alkyl)amino Cz 4
alkyl.

Herein, “heterocyclylamino” refers to an amino group linked with a “heterocyclyl”
defined above. The heterocyclylamino preferably includes 3- to 10-membered
heterocyclylamino.

Herein, “cyanoalkyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with a cyano group. The cyanoalkyl preferably includes
cyano(C3_3 aikyl).

Herein, “alkylsulfonyl” refers to a sulfonyl group linked with an “alkyl” defined above
(i.e. alkyl-SO,-). The alkylsulfonyl preferably includes Cy.3 alkylsulfonyl. Specfically, the
alkylsulfonyl includes methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, and i-propylsulfonyl.

Herein, “alkylsulfonylaikyl” refers to a group in which an arbitrary hydrogen atom in an
“alkyl” defined above is substituted with an “alkylsulfonyl” defined above. The
alkylsulfonylalkyl preferably includes Ci.3 alkylsulfonyl Ci.4 alkyl and C;3 alkylsulfonyl Co4
alkyl.

The compounds of the present invention include free forms and pharmaceutically
acceptable salts thereof.  Such “salts” include, for example, inorganic acid salts, organic acid
salts, inorganic base salts, organic base salts, and acidic or basic amino acid salts.

Preferred inorganic acid salts include, for example, hydrochloride, hydrobromide,
sulfate, nitrate, and phosphate. Preferred organic salts include, for example, acetate, succinate,
fumarate, maleate, tartrate, citrate, lactate, malate, stearate, benzoate, methanesulfonate, and
p-toluenesulfonate. A particularly preferred salt in the present invention is malate.

Preferred inorganic base salts include, for example, alkali metal salts such as sodium
salts and potassium salts; alkali earth metal salts such as calcium salts and magnesium salts;
aluminum salts; and ammonium salts. Preferred organic base salts include, for example,
diethylamine salts, diethanolamine salts, meglumine salts, and N,N-dibenzylethylenediamine
salts.

Preferred acidic amino acid salts include, for example, aspartate and glutamate.
Preferred basic amino acid salts include, for example, arginine salts, lysine salts, and ornithine
salts.
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When the compounds of the present invention are left standing in the atomosphere, they
may absorb moisture to adsorb water or form hydrates. Such hydrates are also included in the
salts of the present invention.

Furthermore, the compounds of the present invention may absorb other solvents to form
solvates. Such solvates are also included in the salts of the present invention.

All structurally possible isomers (geometric isomers, optical isomers, stereoisomers,
tautomers, etc.) of the compounds of the present invention and mixtures of such isomers are
included in the present invention. _

The compounds of the present invention may have polymorphic crystalline forms.

Such polymorphs are all included in the present invention.

The compounds of the present invention include prodrugs thereof. The prodrugs refer
to derivatives of the compounds of the present invention which have a chemically or
metabolically degradable group, and upon administration to the living body, revert to the original
compounds and exhibit the original drug efficacy. The prodrugs include non-covalent
complexes and salts.

The compounds of the present invention include those in which one or more atoms
within the molucule have been replaced with isotopes. Herein, the isotope refers to an atom
which has the same atomic number (proton number) but is different in mass number {sum of
protons and neutrons).  The target atoms to be replaced with an isotope in the compounds of the
present invention, include, for example, hydrogen atom, carbon atom, nitrogen atom, oxygen
atorn, phosphorus atom, sulfur atom, fluorine atom, and chlorine atom. Their isotopes include
’H, 3H, Be, e, PN, o, o, ¥p, *?p, *%s, R and CL In particular, radioisotopes such as H
and "C, which decay emitting radiation, are useful in in vivo tissue distribution study efe. of
pharmaceuticals or compounds. - Stable isotopes do not decay, are almost constant in abundance,
and emit no radiation. For this reason, stable isotopes can be used safely. The compounds of
the present invention can be converted into isotope-substituted compounds according to
conventional methods by replacing reagents used in synthesis with reagents containing
corresponding isotopes.

Preferably, the compounds of the present invention represented by formula (I) shown
above are as follows:

R; shown above preferably represents hydrogen, hydroxy, halogen, cyano, nitro, Ci4
haloalkyl, C; alkyl, Cy.¢ alkenyl, Ca alkynyl, Cs.7 cycloalkyl, Cs.19 aryl Cy4 alkyl, -ORs,
-NR¢R7, «(CRgRo)nZ1, -C{O)NR 2R3, ~-SRy4, ~-SORy5, -SO2R 16, -NR178O2R 13, COOH, Ce.10 aryl
which is optionally substituted with one or more groups independently selected from group P, 5-
to 10-membered heteroaryl or 3- to 10-membered heterocyclyl each of which is optionally
substituted with one or more groups independently selected from group Q, -COR;s, -COOR20,
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-

-OC(O)Ra1, -NR2C(O)R 23, -NR2C(S)Ros, -C(S)NR2R27, ~SO:NR28R29, -OSO2R 30, -SO3R31, or
-Si(R32)3. '

R; shown above more preferably represents hydrogen, hydroxy, halogen, cyano, Ci.4
haloalkyl, Ci.5 alkyl, Cy.¢ alkynyl, Cs.7 cycloalkyl, Cs.19 aryl Ci4 alkyl, -ORs, -NRgR7,
-(CRgRg)an -C(O)NR12R13, ~SR14, -SOleg, -NRUSOzRIg, COOH, quo aryl which is
optionally substituted with one or more groups independently selected from group P, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl each of which is optionally
substituted with one or more groups independently selected from group Q. Specifically, the
above 5- to 10-membered heteroaryl is particularly preferably an imidazolyl group, thienyl group,
pyridyl group, pyridazinyl group, or pyrazolyl group. The above 3-to 10-membered
heterocyclyl is particularly preferably a morpholinyl group, tetrahydropyridyl group, or
piperidinyl group.

Ry shown above preferably represents hydrogen, hydroxy, halogen, cyano, nitro, Ci4
haloalkyl, Ci.s alkyl, Cy.6 alkenyl, Co alkynyl, Cs.7 cycloalkyl, Ce.10 aryl Ci4 alkyl, -ORs,
-NReR7, (CRgRg),Z1, “-C(O)NR2R 3, -SR1s, -SOR s, -SO2R 16, -NR17SO;R 18, COOH, Ce19 ary!
which is optionally substituted with one or more groups independently selected from group P, 5-
to 10-membered heteroary! or 3- to 10-membered heterocyclyl each of which is optionally
substituted with one or more groups independently selected from group @, -COR 9, -COGOR20,
-OC(O)R21, -NR2C(O)Ry3, -NR24C(S)Rys, ~C(S)NR26R27, -SO2NR28R29, -OSO2R30, -SO3R3;, or
-Si(Ra2)s.

R, shown above more preferably represents hydrogen, halogen, C;.4 haloalkyl, Ci.¢ alkyl,
-ORs, Ce.10 aryl which is optionally substituted with one or more groups independently selected
from group P, or 5- to 10-membered heteroaryl which is optionally substituted with one or more
groups independently selected from group Q. Specifically, this 5- to 10-membered heteroaryl is
particularly preferably a pyridyl group.

R; and R, shown above can preferably be taken together with the atoms to which they
are attached to form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl. The
heterocyclyl or heteroaryl may have a halogen atom as a substituent.  Specifically, the 3- to
10-membered heterocyclyl formed together with the atoms to which Ry and Ry are attached, is
particularly preferably a dioxolanyl group or dioxanyl group.

R3 shown above preferably represents hydrogen, Ci.s alkyl, Ce.19 aryl Ci.4 alkyl, or Ci4
haloalkyl, more preferably hydrogen, C;.4 alkyl, Cs.10 aryl C14 alkyl, or Cy.sperfluoroalkyl, and
particularly preferably C; alkyl.

R4 shown above preferably represents hydrogen, halogen, Cy.3 alkyl, Cy.4 haloalkyl,
hydroxy, cyano, nitro, C;.4 alkoxy, -(CHz)nZ1, -NRgR7, -ORs, -C(O)NR5R13, -SRys, -SOR;s,
-SO2R 16, NR17SOzR 15, COOH, -COR g, -COOR2g, -OC(O)R21, -NR22C(O)R23, -NR24C(S)Rzs,
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-C(S)NR26R27, -SO;NR 38R 20, -OSO3R30-SO3R 31, or -Si(Raz)s.

R4 shown above more preferably represents hydrogen, halogen, Cy.3 alkyl, C;.
perfluoroalkyl, cyano, methanesulfonyl, hydroxyl, alkoxy, or amino, and particularly preferably
hydrogen or halogen.

Ring A shown above is represented by the following forrmula:

O

(herein, it may be simply referred to as “A”). Ring A is preferably a 5- to 10-membered
heteroaryl ring or Ce.1¢ aryl ring, more preferably benzene, indole, azaindole, benzofuran,
benzothiophene, benzothiazole, quinoline, or pyrrole, and particularly preferably indole or
pyrrole.

Rs shown above preferably represents Cy.s alkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl Cy.3
alkyl, Co.¢ alkenyl, Cs.6 alkynyl, Ci.4 haloalkyl, Cy.; alkoxy C;.4 alkyl, C;3 alkoxy C,.4 alkoxy
C1.4 alkyl, C14 amino alkyl, C;4 alkylamino Cj.4 alkyl, di(C;.4 alkyl)amino Cy.4 alkyl, Ce.jo aryl,
Ce.1p aryl Cy3 alkyl, or 3- to 10-membered heterocyclyl Cy.3 alkyl, 3- to 10-membered
heterocyclyl, 5- to 10-membered heteroaryl, or 5- to 10-membered heteroaryl C;.5 alkyl, each of
which 1s optionally substituted with one or more groups independently selected from group Q,
C1.s monohydroxyalkyl, C;.¢ dihydroxyalkyl, or C;.¢ trihydroxyalkyl.

Rs shown above more preferably represents Ci.s alkyl, Cs.7 cycloalkyl Cy3 alkyl, Ci4
haloalkyl, Ci.3 alkoxy C;.4 alkyl, Ce.j¢ aryl, Ce.1g aryl Ci.3 alkyl, or 3- to 10-membered
heterocyclyl Cy.3 alkyl or 3- to 10-membered heterocyclyl each of which is optionally substituted
with one or more groups independently selected from group Q. Specifically, the above 3- to
10-membered heterocyclylalkyl is particularly preferably a piperazinylethy! group,
oxetanylmethyl group, or morpholinylethyl group. The above 3- to 10-membered heterocyclyl
is particularly preferably an oxetanyl group or tetrahydropyranyl group.

R and Ry shown above may be the same or different, and each preferably represents
hydrogen, Ci4 alkyl, Ca¢ alkenyl, Ca.g alkynyl, C;.4 haloalkyl, C;_3 alkoxy Cy.4 alkyl, Ce.jo aryl
C1.3 alkyl, 3- to 10-membered heterocyclyl C,.3 alkyl, 5- to 10-membered heteroaryl Ci.; alkyl,
C1.6 monohydroxyalkyl, Cy.s dihydroxyalkyl, Ci.¢ trihydroxyalkyl, 3- to 10-membered
heterocyclyl, Ci.4 aminoalkyl, C;.4 alkylamino Ci.4 alkyl, di{C;4 alkyl)amino C;4 alkyl, or
cyano(Ci 3 alkyl).

R and Ry shown above more preferably each independently represent hydrogen, Ci.3
alkoxy Ci.4 alkyl, 3- to 10-membered heterocyclyl Ci.3 alkyl, 5- to 10-membered heteroaryl Cy.3
alkyl, or Ci¢ dihydroxyalkyl. Specifically, the 3- to 10-membered heterocyclylatkyl is
particularly preferably a morpholinylethyl group, and the 5~ to 10-membered heteroarylalkyl is
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particularly preferably a pyridylethyl group.

Alternatively, Rg and R7 shown above can preferably be taken together with the nitrogen
atoms to which they are attached to form 3- to 10-membered heterocyclyl or 5- to 10-membered
heteroaryl,

“n” shown above represents an integer from 1 to 3. Preferably, nis 1.

Rg and R shown above preferably may be the same or different, and each represents
hydrogen, Cy4 alkyl, or halogen, and more preferably hydrogen.

Alternatively, Rg and Ry shown above can preferably be taken together with the carbon
atoms to which they are attached to form an alicyclic ring.

Z1 shown above preferably represents hydrogen, NRjoR11, -OH, or 3- to 10-membered
heterocyclyl or 5- to 10-membered heteroaryl each of which is optionally substituted with one or
more groups independently selected from group Q, more preferably NRjoRy; or -OH, or 3-to
10-membered heterocyclyl which is optionally substituted with one or more groups
independently selected from group Q. Specifically, the above 3- to 10-membered heterocyclyl
is particularly preferably a pyrrolidinyl group, piperazinyl group, piperidinyl group, or
morpholinyl group.

R0 and Ry; shown above preferably may be the same or different, and each preferably
represents Cy4 alkyl, Cog alkenyl, Coe alkynyl, Ci4 haloalkyl, Ci3 alkoxy Ci4 alkyl, cyano(Ci.s
alkyl), or C.3 alkylsulfonyl C;.4 alkyl, more preferably C4 alkyl, Cs. alkynyl, or C;.3 alkoxy
C2,4 a]ky].

Alternatively, R and Ry; shown above can preferably be taken together with the
nitrogen atoms to which they are attached to form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl.

Rz and Ry3 shown above preferably may be the same or different, and each represents
hydrogen, C;.4 alkyl, Cy.¢ alkenyl, Co.¢ alkynyl, C;.4 haloalkyl, Cy.3 alkoxy C;.4 alkyl, Ce.10 aryl,
5- to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, Cq.10 aryl Ci4 alkyl, 3- to
10-membered heterocycelyl Cy.3 alkyl, 5- to 10-membered heteroaryl Cy.3 alkyl, cyano(C.3 alkyl),
C1.3 alkylsulfonyl C;.4 alkyl, or 3~ to 10-membered alicyclic ring, more preferably hydrogen, Ci4
alkyl, or C;.4 haloalkyl.

Alternatively, Rz and Ry; shown above preferably can be taken together with the
nitrogen atoms to which they are attached to form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl each of which is optionally substituted with one or more groups
independently selected from group Q, and particularly preferably 3- to 10-membered
heterocyclylalkyl. Specifically, piperazinyl group, morpholinyl group, pyrrolidinyl group, and
piperidinyl group are more preferred.

R4 shown above preferably represents Cy4 alkyl, Ca alkenyl, Cy.g alkynyl, Ci4
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haloalkyl, Ce.1 aryl which is optionally substituted with one or more groups independently
selected from group P, or 5- to 10-membered heteroaryl or 3- to 10-membered heterocyclyl each
of which is optionally substituted with one or more groups independently selected from group Q,
and more preferably represents Ci4 alkyl or Cy.4 haloalkyl.

Ris shown above preferably represents Cy.4 alkyl, Cos alkenyl, Cos alkynyl, Ci4
haloalkyl, Ce.1¢ aryl which is optionally substituted with one or more groups independently
selected from group P, or 5- to 10-membered heteroary! or 3- to 10-membered heterocyclyl each
of which is optionally substituted with one or more groups independently selected from group Q.

Ris shown above preferably represents Ci4 alkyl, Cyg alkenyl, Co alkynyl, Ci4
haloalkyl, Ce.10 aryl which is optionally substituted with one or more groups independently
selected from group P, or 5- to 10-membered heteroaryl or 3- to 10-membered heterocyclyl each
of which is optionally substituted with one or more groups independently selected from group Q,
and more preferably represents C.4 alkyl.

R17 shown above preferably represents hydrogen or Cy.4 alkyl, and more preferably
hydrogen.

Rig shown above preferably represents C; alkyl, Co. alkenyl, Css alkynyl, Ci.s
haloalkyl, Cs.10 aryl which is optionally substituted with one or more groups independently
selected from group P, or 5- to 10-membered heteroaryl or 3- to 10-membered heterocyelyl each
of which is optionally substituted with one or more groups independently selected from group Q,
and more preferably represents Cj.4 alkyl.

Rig shown above preferably represents hydrogen, Ci4 alkyl, Cs.y cycloalkyl, Ci4
haloalkyl, Cs.1 aryl, or 5- to 10-membered heteroaryl or 3- to 10-membered heterocyclyl each of
which is optionally substituted with one or more groups independently selected from group Q,
and more preferably represents hydrogen, or 5- to 10-membered heteroaryl or 3- to
10-membered heterocyclyl each of which is optionally substituted with one or more groups
independently selected from group Q. Specifically, this 3- fo 10-membered heterocyclyl is
more preferably a piperazinyl group, morpholinyl group, pyrrolidinyl group, or piperidinyl
group.

Rzo shown above preferably represents Ci4 alkyl, Cs.y cycloalkyl, Cy4 haloalkyl, Ce.1o
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl.

Rz shown above preferably represents Cy4 alkyl, Cs.7 cycloalkyl, C;.4 haloalkyl, Ce.10
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl.

R22 shown above preferably represents hydrogen, Ci.4 alkyl, or Cy.4 haloalkyl.

Ry3 shown above preferably represents hydrogen, Ci4 alkyl, Ci.; cycloalkyl, Ci4
haloalkyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or 3~ to 10-membered heterocyclyl.

Ra4 shown above preferably represents hydrogen, Ci.4 alkyl, or C14 haloalkyl.
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Ras shown above preferably represents Ci.4 alkyl, Cs.; cycloalkyl, C,4 haloalkyl, Cs.10
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl.

Rog and Ry7 shown above preferably may be the same or different, and each represents
hydrogen, Ci.4 alkyl, Cy.4 alkenyl, C.6 alkynyl, Ci4 haloalkyl, C;.3 alkoxy Ci4 alkyl, Ce.1p aryl,
5-to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, Ce.10 aryl Cy.4 alkyl, 3- to
10-membered heterocyclyl C;.3 alkyl, 5~ to 10-membered heteroaryl Ci.; alkyl, cyano(Ci.3 alkyl),
Ci.3 alkylsulfonyl Cy.4 alkyl, or 3- to 10-membered alicyclic ring.

Alternatively, Ros and Ry7 shown above can preferably be taken together with the
nifrogen atoms to which they are attached to form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl.

Rog and Rog shown above preferably may be the same or different, and each represents
hydrogen, Ci.4 alkyl, Co alkenyl, Co alkynyl, Ci.4 haloalkyl, C;.3 alkoxy Ci.4 alkyl, Cs.10 aryl,
5- to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, Ce.19 aryl Ci4 alkyl, 3- to
10-membered heterocyclyl C;.3 alkyl, 5- to 10-membered heteroaryl Cy.; alkyl, cyano(Ci.3 alkyl),
Cy.3 alkylsulfonyl Cyi4 alkyl, or 3- to 10-membered alicyclic ring.

Alternatively, Rag and Ryg shown above preferably can be taken to gether with the
nitrogen atoms to which they are attached to form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl.

Rsp shown above preferably represents Ci.4 alkyl, Ca7 cycloalkyl, Ci.4 haloalkyl, Ce.1o
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl.

Rs; shown above preferably represents Cy4 alkyl, Cs.7 cycloalkyl, C;.4 haloalkyl, Csy0
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl.

R3z shown above preferably represents Ci.4 alkyl, or Ce.10 aryl.

Preferred substituents included in group P defined above are halogen, C;.4 alkyl, Ci4
haloalkyl, ~-OH, C,.3 alkoxy, Cy.3 haloalkoxy, 3- to 10-membered heterocyclylamino, -SO2K, -CN,
-NOg3, and 3- to 10-membered heterocyclyl; and more preferably halogen, Ci4 haloalkyl, Cy.3
alkoxy, Cy.5 haloalkoxy, and 3- to 10-membered heterocyclyl.  Specifically, this 3- to
10-membered heterocyclyl is particularly preferably a morpholinyl group.

Preferred substituents included in group Q defined above are halogen, Ci.4 alkyl, Ci4
haloalkyl, -OH, C,.; alkoxy, C;.¢ monohydroxyalkyl, C;.¢ dihydroxyalkyl, Ci trihydroxyalkyl,
3-to 10-membered heterocyclylamino, -SO;R, -CN, -NO,, Cs.7 cycloalkyl, -COR;g, and 3- to
10-membered heterocyclyl which is optionally substituted with Ci.4 alkyl; and more preferably
halogen, Cj.4 alkyl, Cy.4 haloalkyl, -OH, C;.3 alkoxy, C;s monohydroxyalkyl, -SO2R;4, Ca.7
cycloalkyl, -COR;9, and 3- to 10-membered heterocycly! which is optionally substituted with
Cy4 alkyl. Specifically, this 3- to 10-membered heterocyclyl is more preferably a piperazinyl
group, piperidiny! group, or morpholinyl group.
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Specifically, the compounds of the present invention include, for example:
(1) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}~(1H-indol-2-yl)-methanone;
) A '
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-pyrrolidin- 1 -ylmethyl-1H-ind
ol-2-yl}-methanone;
3) .
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(4-hydroxy-piperidin-1-ylmet
hyl)-1H-indol-2~yl]-methanone;
“)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi}-(1H-pyrrolo{3,2-c]pyridin-2-y1)-
methanone;
)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(6-piperazin-1-ylimethyl-1H-ind
ol-2-yl)-methanone;
Q)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethoxy)-1
H-indol-2-yl]-methanone;
D
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[6-(tetrahydro-pyran-4-yloxy)-1
H-indol-2-yl}-methanone;
(8)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(4-chloro-1H-indol-2-y1)-metha
none;
®)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(5-bromo-1H-indol-2-y1)-metha
none;
(10)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi}-(4-iodo-1H-indol-2-yl)-methano
ne;
(1D
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1 H-indole-5-carbonitri
le;
(12)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-bromo-5-fluoro-1H-indol-2~y
I)-methanone;

(13)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yi]-(5-ethynyl-1H-indol-2-yl)-meth
anone;

(14)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(2-fluoro-phenyl)-1H-indol-2
-yl}-methanone;

(15)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(3-fluoro-phenyl)-1H-indo}-2
-yl]-methanone;

(16)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-fluoro-phenyl)-1 H-indo]-2
-yl]-methanone;

(7

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(2-chloro-phenyl)-1H-indol-2
-yl]-methanone;

(18)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(3-chloro-phenyl)- 1 H-indol-2
-yl}-methanone;

(19)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl1)-1H-pyrazol-4-yl]-[6-(4-chloro-phenyl)-1H-indol-2
-yl]-methanone;

(20)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1}-[6-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

21)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[6-(3-trifluoromethyl-phenyl)-1
H-indol-2-y1]-methanone;

(22)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 6-(4-triflucromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(23)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-bromo-1H-indol-2-y1)-metha
none;

24)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(3-fluoro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(25) |
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[5-amino-1-(2-methyl- | H-benzimidazol-5-yI)- 1 H-pyrazol-4-yl]-(6-methyl-1 H-indol-2-yI}-metha
none;

(26)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5~(4,4-difluoro-piperidine-1-car
bonyl)-1H-indol-2-yl]-methatone;

@7

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[5-(3,3-difluoro-piperidine-1-car
bonyl)-1H-indol-2-yl]-methanone;

(28)

2-[5-amino-1~(2-methyl- 1 H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl}-1 H-indole-5-carboxyli
c acid (2,2,2-trifluoro-ethyl)-amide;

(29)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1}-[6-(5-trifluoromethyl-pyridin-2-
y1)-1H-indol-2-yl]-methanone;

(30)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]- [6~(6;triﬂuoromethyl-pyridin—2-
yl)-1H-indol-2-yl]-methanone;

(1)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yli]-[6-(5-chloro-pyridin-2-yl)-1H-in
dol-2-yl]-methanone;

(32)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-methyl-pyridin-2-y1)-1H-1
ndol-2-yl} methanone;

(33)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(3-chloro-4-fluoro-phenyl)-1
H-indo}-2-yl]-methanone;

(34)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(3-trifluoromethyl-pyridin-2-
yl)-1H-indol-2-y1]-methanone;

(35)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-{ 6-(4-trifluoromethyl-pyridin-2-
yl)-1H-indol-2-yl] methanone;

(36)
{5-amino-1-(6-fluoro-2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methan
one;

(37
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2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]}- | H-indole-6-carboxyli
¢ acid;

(38)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(6-hydroxymethyl-1H-indol-2-y
D)-methanone;

(39) |
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-{6-[2-(4-methyl-piperazin-1-y1)-
ethoxyl-1H-indol-2-yl}-methanone;

(40)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(3-methyl-oxetan-3-ylmethox
y)-1H-indol-2-yl]-methanone;

(41)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-[6-(3-fluoro-piperidin- I -ylmeth
y1)-1H-indol-2-yl}-methanone;

(42)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(6-{[bis(2-methoxy-ethyl}-amin
o}-methyl}-1H-indol-2-yl)-methanone;

(43)
[5-amino-1-(2-methyl-1H-benzimidazol-35-y1)-1H-pyrazol-4-yl|-{6-[(methyl-prop-2-ynyl-amino)
-methyl}-1H-indol-2-y1}-methanone;

(44)
[S-amino-~1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(3,3-difluoro-pyrrolidin-1-yl
methyl}-1H-indol-2-yl]-methanone;

(45)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(2,5-dimethyl-pyrrolidin-1-yi
methyl)~1H-indol-2-yl}-methanone;

(46)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-{6-(3,3-difluoro-piperidin-1-yim
ethyl)-1H-indol-2-yl]-methanone;

(47) |
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-((S)-3-methyl-morpholin-4-yl
methyl)-1H-indol-2-y1]-methanone;

(48)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-bromo-1H-indo!-2-yl)-metha
none;

(49)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-iodo-1H-indol-2-yl)-methano
ne;

(30)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1 H-pyrrolo[3,2-b]pyridin-2-y1)-
methanone;

(1)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(5-bromo-6-triflucromethyl-1H-
indol-2-y1)-methanone;

(32)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1}-(6-iodo-1H-indol-2-y1)-methano
ne;

(53)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(4-methyl-1H-indol-2-yl)-metha
none;

(4
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4-isopropyl-1H-indol-2-y1)-met

hanone;

LK
)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1}-[5-(2-fluoro-phenyl)-1 H-indol-2
-yl]-methanone;

(56)
[5-amino-1-(2-methyl~1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(5-benzyl-1H-indol-2-yl)-metha
none;

(7

[5-amino-1-(2-methyl-1H-benzimidazol-5-yt)-1H-pyrazol-4-y1]-[ 5-(2-trifluoromethyl-phenyl)-1
H-indol-2-yl}-methanone;

(58)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[5-(3-fluorophenyl)-1 H-indol-2-
yi]-methanone;

(59)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-{5-(3-trifluoromethyl-phenyl)-1
H-indol-2-yl]-methanone;

(60)

[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(4-ethynyl-1 H-indol-2-y1)-meth
anone;

(61)
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[5-amino-1-(2-methy!-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5H-[1,3]dioxolo[4,5-f]indol-6-
yl)-methanone;
(62)

[5-amino-1~(7-fluoro-2-methyl-1H-benzimidazo!-5-yl)-1 H-pyrazol-4-yl]-(1H-indol-2-y1)-methan
one; '

(63)

[5-amino-1-(2-methy!-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yI]-[5-(4-triftuoromethyl-phenyl)-1
H-indol-2-yi]-methanone;

(64)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl}-(5-butoxy- 1 H-indol-2-y1)-metha
none;

(65)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[5-(1-methyl-piperidin-4-yl)-1H
-indol-2-yl] methanone; ‘

(66)

N-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1 H-indol-6-yl}-me
thanesulfonamide;

67)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridin-3-
yl)-1H-indol-2-yl}-methanone;

(68)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-(6-butyl- 1H-indol-2-y1)-methan
one;

(69)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazoi-4-yl}-[6-(1-methyl- 1 H-pyrazol-4-yl)-1
H-indol-2-yl]-methanone;

(70)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(5-methoxy-pyridin-3-y1)-1H
-indol-2-yi]-methanone;

(71)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(2-methoxy-pyridin-3-y1)-1H
-indol-2-yl]-methanone;

(72)

[5-amino-1-(2-methy!-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(6-cyclopropyl-1 H-indol-2-y1)-
methanone;

(73)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-[6-(2-methoxy-phenyl)-1H-indo
1-2-yl]-methanone;

(74)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-phenyl-1H-indol-2-yl)-metha
none;

(75) |
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(5-methanesulfonyl-pyridin-3
-yD)-1H-indol-2-yl]-methanone;

(76)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl1-(6-isopropyl-1H-indol-2-yl)-met
hanone;

an

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(6-pyridin-2-yl-1 H-indol-2-y1})-
methanone;

(78)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-cyclopropyl-1 H-indol-2-yl)-

methanone;

LT

(79

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-(6-pyridazin-3-yl-1H-indol-2-yI)
-methanone;

(80)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl}-(5-isopropoxy-1H-indol-2-yl)-m
ethanone;

(81)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y)-1H-pyrazol-4-y1}-[5-(2-methoxy-ethoxy)-1H-indo
I-2-yl}-methanone;

(82)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-cyclopropylmethoxy-1H-indo
1-2-yl)-methanone;

(83)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(2,2-difluoro-5H-[ 1,3 ]dioxolo[4,
5-flindol-6-yl)-methanone;

(84)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1]-[6-(3-chloro-pyridin-2-yl)-1 H-in
dol-2-yl}-methanone;

(35)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(5-fluoro-pyridin-2-yi)-1H-in
doll-2-y1] -methanone;

(86)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridazin-
3-yl)-1H-indol-2-yl}-methanone;

(87)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(5-chloro-6-cyclopropylmethox
y-1H-indol-2-yl)-methanone;

(88)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{6-(2,4-difluoro-phenyl)-1H-ind
ol-2-yl}-methanone;

(89)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-pyridazin-4-yl-1H-indol-2-yl)
-methanone;

(90)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(3-fluoro-1H-indol-2-yl}-methan
one;

(o1)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-yl]-[ 5-(1-isopropyl-piperidin-4-yl1)-
o-trifluoromethyl-1H-indol-2-yl]-methanone;

(92)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1H-indole-6-carbonitri
le;

(93)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[5-(1,2,3,6-tetrahydro-pyridin-4-
y1)-1H-indol-2-yl}-methanone;

o4
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-piperidin-4-yl-1H-indol-2-y1)
-methanone;

(95)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl1]-[ 5-((R)-3-fluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(96)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(6-fluoro-5-piperidin-4-yl- 1 H-in
dol-2-yl)-methanone;

97)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yi}-[6-fluoro-5-(1-methyl-piperidin-
4-y1)-1H-indol-2-yl]-methanone;

(98)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[5-(1-isopropyl-piperidin-4-yl)-
1H-indol-2-yl]-methanone;

99

{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yi]-[6-fluoro-5-(1-isopropyl-piperid
in-4-y1)-1H-indol-2-yl}-methanone;

(100)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yi]-(6-pyridin-3-yl-1H-indol-2-y1)-
methanone;

(101)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[S-(6-morpholin-4-yl-pyridin-3-
y1)}-1H-indol-2-yl]-methanone;

(102)

{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1}-(5-pyridin-3-yl-1H-indol-2-yl)-
methanone;

(103)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-(6-piperazin-1-yl-pyridin-3-y
1)-1H-~indo!-2-yl]-methanone;

(104)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-[5-(6-hydroxy-pyridin-3-y1)-1H-
indol-2-yl]-methanone;

(105)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-fluoro-5-(4-methyl-piperazin-
I-ylmethyl)-1H-indol-2-yl]-methanone;

(106)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-(6-fluoro-5-pyrrolidin-1-ylmeth
yi-1H-indol-2-yl)~methanone;

(107)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[6-(1-methyl-piperidin-4-y})-1H
-indol-2-yl1]-methanone;

(108)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(4-morpholin-4-yl-phenyl)-1
H-indol-2-y1}-methanone;

(109)
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[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yi]-[6-(3,4,5,6-tetrahydro-2H-[1,2]
bipyridin-5'-yl)-1H-indol-2-yl]-methanone;

(110)
[S-amino-1-(2-methyl-1H-benzimidazo!-5-yl)-1H-pyrazol-4-yl]-[6-(6-piperazin-1-yl-pyridin-3-y
)-1H-indo!-2-yi]-methanone;

(11D

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(6-methoxy-pyridin-3-y1)-1H
-indol-2-yl}-methanone;

(112)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1]-[5-((S)-3-methyl-morpholin-4-y!
methyl)-1H-indol-2-yl}-methanone;

(113)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-[6-((R)-3-fluoro-pyrrolidin-1-yl
methyl)-1H-indol-2-yl]-methanone;

(114)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-[5-(2,5-dimethyl-pyrrolidin-1-yl
methyl)-1H-indol-2-y1]-methanone;

(115)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y!)-1H-pyrazol-4-y1]-[5-(3-fluoro-piperidin-1-ylmeth
yh-1H-indol-2-yl]-methanone;

(116)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl1)-1H-pyrazol-4-y1]-{ 5-(3,3-difluoro-piperidin-1-ylm
ethyl)-1H-~indol-2-yl}-methanone;

(117)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-{6-[2-(4-methyl-piperazin-1~yl)
pyridin-4-y1]-1H-indol-2-y1}-methanone;

(118)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(6-pyridin-4-y1-1H-indol-2-yl)-
methanone;

(119)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y]-[5-(4-fluoropiperidin-1-ylmethyl
)-1H-indol-2-yl]-methanone;

(120)

[5-amino-1-(2-methyl- 1 H-benzimidazol-5-yi)- 1 H-pyrazol-4-yi]-[5-(4,4-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(121)
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[5-amino-1-(2-difluoromethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(1-methyl-piperidin-4
-yl)-1H-indol-2-yl]-methanone;

(122)

[5-amino-1-(2-difluoromethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1 H-indol-2-yl)-methan
one;

(123)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[5-(3,3-difluoro-pyrrolidin-1-yl
methyl)-1H-indo!-2-yl}-methanone;

(124)

[S-amino-1-(2-methyl-1 H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-[5-(1-cyclopentyl-piperidin-4-yl
}-1H-indol-2-yl]-methanone;

(125)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[5-(1-cyclohexyl-piperidin-4-yl)
-1H-indo}-2-yl]-methanone;

(126)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(4-bromo-1H-pyrrol-2-yl)-meth
anone;

(127}
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-(1H-pyrrol-2-yl)-methanone;
(128)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-phenyl- 1 H-pyrrol-2-yl)-meth
anone;

(129)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-[4-(3-chloro-phenyl)- 1 H-pyrrol-
2-yl}-methanone;

(130)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{4-(4-fluoro-phenyl)-1H-pyrrol-
2-yl]-methanone;

(131)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[4-(3-fluoro-phenyl)- 1 H-pyrrol-
2-yl]-methanone;

(132)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-(6-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(133)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(2-morpholin-4-yl-ethylamin
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0)-1H-indol-2-yl}-methanone;

(134)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1]-[5-(4-methyl-piperazine-1-carbo
nyl)-1H-indol-2-yl}-methanone;

(135)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethylamin
0)-1H-indol-2-yl]-methanone;

(136) ‘
[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)- 1 H-pyrazol-4-yl]-[5-(piperazine-1-carbonyl)-1H-i
ndol-2-yl]-methanone;

(137)

[5-amino-1-(2-methyl-1H-benzimidazo!l-5-y1)- 1 H-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-1H-
indol-2-yl}-methanone;

(138)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-(2-hydroxy-1-hydroxymethyl
-ethylamino)-1H-indol-2-yl]-methanone;

(139)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-{4-(2-pyridin-4-yl-ethylamino)-
1H-indol-2-yl]-methanone;

(140)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(2-methoxy-ethylamino)-1H-
indol-2-yl]-methanone;

(141)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H~-pyrazol-4-yl]-(6-morpholin-4-yl-1H-indol-2-y
[)-methanone;

(142)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4-morpholin-4-yl-1H-indol-2-y
I}-methanone;

(143)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl}-(4-morpholin-4-ylmethyl-1H-in
dol-2-y1)-methanone;

(144)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1}-(5-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone;

(145)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[ 5-(morpholine-4-carbonyl)-1 H-
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indol-2-yi]-methanone;

(146)

[5-amino-1-(2-isopropyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1 H-indol-2-yl)-methanone;
(147)

[5-amino-1~(2-propyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1 H-indol-2-yI)-methanone;
(148) {S*aminm 1-(1H-benzimidazol-5-y})-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone;

(149)
[S-amino-1-(2-trifluoromethyl-1H-benzimidazol-3-y1)-1H-pyrazol-4-y1]-(1H-indol-2-yl)-methan
one; ’
(150) [5-amino-1-(2-ethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1H-indol-2-y!)-methanone;
(151)

[S-amino-1-(2-benzyl-1H-benzimidazol-3-y1)-1H-pyrazol-4-y1}-(1 H-indol-2-yl)methanone;

(152)

1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazole-4-carbonyl]-1 H-indol-5-yim
ethyl}-piperazin-1-yl)-ethanone;

(153)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-{5-(4-methanesulfonyl-piperazin
-1-ylmethyl)-1H-indol-2-yl]-methanone;

(154)

{5~amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(5-piperazin-1-ylmethyl-1H-ind
o0l-2-yl)-methanone;

(155)

1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1 H-indol-6-ylm
ethyl}-piperazin-1-yl)-ethanone;

(156)
[5~amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6~(4-methyl-piperazin-1-ylmeth
y1)-1H-indol-2-yl}-methanone;

(157)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yil-[5-(4-methyl-piperazin-1-ylmeth
yb)-1H-indol-2-yl}-methanone;

(158)

[S~amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(5-pyrrolidin-1-ylmethyl-1H-ind
ol-2-yl)-methanone;

(159)

[5~amino-1-(2-methy!l-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-(4-fluoro-1 H-indol-2-yl)-methan
one;
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(160)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-y1}-(5-fluoro-1H-indol-2-yl)-methan
one;

(161)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(6-fluoro-1H-indol-2-yl)-methan
one;

(162)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(1 H-pyrrolo{2,3-b]pyridin-2-yl)-
methanone;

(163)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-fluoro-6-morpholin-4-ylmeth
yl-1H-indol-2-y1)-methanone;

(164)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1H-indole-S-carboxyli
c acid;

(165)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-methoxy-1H-indol-2-yl)-met
hanone;

(166)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(4,6-dimethoxy-1H-indol-2-y1)-
methanone;

167y

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-(4-methoxy-1 H-indol-2-yl)-met
hanone;

(168)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-(6-methoxy-1H-indol-2-yl)-met
hanone;

(169)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4,6-dimethyl-1H-indol-2-y1)-m
ethanone;

(170)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-(5-fert-butyl-1H-indol-2-yl)-met
hanone;

(171)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(5-isopropyl-1H-indol-2-yl)-met
hanone;
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(172)

[5-amino-1~(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl}-(5-benzyloxy-1H-indol-2-yl)-me
thanone;

(173)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(4-benzyloxy-1H-indol-2-yl)-me
thanone;

(174)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5,6-dimethoxy-1 H-indol-2-y1)-
methanone;

(175)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(6-rert-butyl- 1H-indol-2-yl)-met
hanone;

(176)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(5-fluoro-4-trifluoromethyl-1H-1
ndol-2-yl)-methanone;

(177)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-phenoxy-1H-indol-2-yl)-met

anmnmas

hanone;

(178)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-methylsulfanyl-1H-indol-2-yl
)-methanone;

(179)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(4-tert-butyl-1H-indol-2-yl)-met
hanone;

(180)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yi]-(5-methyl-1H-indol-2-yl}-metha
none;

(181)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-ethyl-1H-indol-2-yl)-methan
one;

(182)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1H-pyrazol-4-y1]-(5-fluoro-6-trifluoromethyl-1H-i
ndol-2-yl)-methanone;

(183)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(6-fluoro-5-methoxy-1H-indol-2
-yl)-methanone; '
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(184)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-chloro-5-methoxy- 1 H-indol-
2-yh~methanone;

(185)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl}-(5-chloro-6-methoxy-1H-indol-
2-yl)~methanone;

(186)

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-isopropoxy-1 H-indol-2-y1)-m
ethanone;

(187)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-(6-benzyloxy-1H-indol-2-y1)-me
thanone;

(188)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-yl]-(4-isopropoxy-1 H-indol-2-yl)-m
ethanone;

(189)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(2,3-dihydro-6H-[1,4]dioxino[2,
3-flindol-7-y1)-methanone;

(190)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-(4,6-di-fert-butyl-1H-indol-2-y1)
-methanone;

(191)
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1H-indole-4-carbonitri
le;

(192)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yI)- 1 H-pyrazol-4-yl]-(5-imidazol-1-yl-1H-indol-2-yl)
~methanone;

(193)
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-trifluoromethylsulfanyl-1H-i
ndol-2-yl)-methanone;

(194)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(5-methylsulfanyl-1H-indol-2-yl
)y-methanone;

(195)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-methanesulfonyl-1H-indol-2-
yl)-methanone;
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(196)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-[6-(4,4-difluoro-piperidin-1-ylm
ethyl)-1H-indol-2-yl]-methanone;

(197) “
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl})-1H-pyrazol-4-yl]-[6-(4-fluoro-piperidin-1-ylmeth
yI)-1H-indol-2-y1}-methanone;

(198)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yi)-1H-pyrazol-4-yi}-[6-(oxetan-3-yloxy)- 1 H-indol-2-
yl}-methanone;

(199)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-hydroxy-1H-indol-2-yl)-meth
anone;

(200)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl}-(6-methanesulfonyl-1H-indol-2-
yl)-methanone;

(201)
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi}-(4,5-dibromo-1H-pyrrol-2-yl)-m
ethanone;

(202)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4,5-diphenyl-1 H-pyrrol-2-yi)-m
ethanone; and

(203)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1]-(4,5-dipyridin-3-yl-1H-pyrrol-2-
yh-methanone.

(204) [S-amino-1-(2-methyl-3H-
benzimidazol-5-yl)-1H-pyrazol-4-yi}-(6-chloro-1H-indol-2-yl)-methanone;

(205)

[5-amino-]1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-chloro-1 H-indol-2-y])-metha
none;

(206)
{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(1H-indol-3-yl)-methanone;
(207)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1H-indol-6-yl)-methanone;
(208)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi}-(S-bromo-6-fluoro-1H-indol-2-y
l)-methanone;
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(209)

[5-amino-1-(2-ethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(5-bromo-6-fluoro-1 H-indol-2-y1)
-methanone;

(210)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-trifluoromethyl-1 H-indol-2-y
}-methanone;

21D

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-trifluoromethoxy- 1 H-indol-2-
yl)-methanone;

(212)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4,6-dichloro-1H-indol-2-y1)-me
thanone;

(213)

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-bromo-4-fluoro-1 H-indol-2-y
1)-methanone;

(214)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-trifluoromethoxy-1H-indol-2-
yl}-methanone;

(215) .

[5-amino-1-(2-ethyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-trifluoromethoxy-1 H-indol-2-yl
)-methanone;

(216)

[5-amino-1-(2-ethyl-1 H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(5-trifluoromethyl-1 H-indol-2-yl)-
methanone;

217)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(5,6-dichloro-1H-indol-2-yl)-me
thanone;

(218)
[5-amino-1-(2-ethyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-bromo-5-fluoro-1H-indol-2-yl)
-methanone;

(219)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(4,5-dichloro-1 H-indol-2-yl)-me
thanone;

(220)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(4,6-difluoro- 1 H-indol-2-yl}-me
thanone;
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(221)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(3-chloro-pyridin-4-yl)-1H-in
dol-2-yl}-methanone;

(222)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-[6-(6-methyl-pyridine-3-yl)-1H-
indol-2-yl]-methanone;

(223)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl1]-[6-(5-fluoro-pyridin-3-yl)-1H-in
dol-2-yl}-methanone;

(224)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y11-[6-(2-trifluoromethyl-pyridin-3-
y1)-1H-indol-2-y1}-methanone;

(225)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-(5-chloro-2-methoxy-pyridin-
3-y1)-1H-indol-2-yl}-methanone;

(226)
[S5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(5-chloro-pyridin-3-yl)-1H-in
dol-2-ylj-methanone;

227)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-thiophen-3-yi-1H-indol-2-yl)
-methanone;

(228)

[S-amino-1-(2~-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(4-chloropyridin-3-y1)- 1 H-in
dol-2-yl]-methanone;

(229)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-thiophen-2-yl-1H-indol-2-yI)
-methanone;

(230)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-y1]-[6-(3-fluoro-pyridin-4-y1)- 1 H-in
dol-2-yl}-methanone;

(231

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)- 1 H-pyrazol-4-yl]-[6-(2-trifluoromethyl-pyridin-4-
y)-1H-indol-2-y1}-methanone;

(232)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-[5-(3,3-difluoro-pyrrolidine-1-ca
rbonyl)-1H-indol-2-yl]-methanone;
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(233)

{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[5~(2,6-dimethyl-morpholine-4-
carbonyl)-1H-indol-2-yl]-methanone;

(234) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-([1,4']
bipiperidinyl-1'-carbonyl)-1H-indol-2-yl]-methanone;

(235)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-{5-[4-(2,2,2-trifluoro-ethyl)-pip
erazine-1-carbonyl}-1H-indol-2-yl}-methanone;

(236)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-{5-[4-(2-hydroxy-ethyl)-piperaz
ine-1-carbonyl]-1H-indol-2-y1} -methanone;

(237)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[5-(3,3,4,4-tetrafluoro-pyrrolidin
e-1-carbonyl)-1H-indol-2-yl]-methanone;

(238)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-[5-((R)-3-fluoro-pyrrolidine-1-c
arbonyl)-1H-indol-2-y1]-methanone;

(239
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[5-((S)-3-fluroro-pyrrolidine-1-c
arbonyl)-1H-indol-2-yl}-methanone;

(240)

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-ylj-{4-(4-methoxy-phenyl)- 1 H-pyrr
o0l-2-yl]-methanone;

(241

[5-amino-1-(2-methyl-1H-benzimidazol-S-y1)-1H-pyrazol-4-yi}-[4-(3-methoxy-phenyl)-1 H-pyrr
ol-2-yl]-methanone;

(242)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-y1}-[4,5-bis-(3-fluoro-phenyl)-1H-p
yrrol-2-yl]-methanone;

(243)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1H-pyrazol-4-y1}-[4,5-bis-(4-methoxy-phenyl)-1H
-pyrrol-2-yl}-methanone;

(244)

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-(2,4~-difluoro-phenyl)- 1 H-pyr
rol-2-yl]-methanone;

(245)
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[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(4-trifluoromethoxy-phenyl)-
1H-pyrrol-2-yl}-methanone;

(246)

[5-amino-1-(2-methyl-1H-benzimidazol-3-y1)- 1 H-pyrazol-4-yl}-[4,5-bis-(3-methoxy-phenyl)- 1 H
-pyrrol-2-yl]-methanone;

(247)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-benzofuran-2-yl-methanone;
(248) {5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]}-benzo[b]
thiophen-2-yl-methanone;

(249)
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-benzothiazol-2-yl-methanone;
(250)
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl1)-1H-pyrazol-4-yl}-(4-fluoro-phenyl)-methanone;
(251)
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(3-chloro-phenyl)-methanone;
(252) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1}-1H-pyrazol-4-yl]-quinolin-3-yl-methanone;
(253) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-quinolin-7-yl-methanone;
and

(254) [5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-quinolin-6-yl-methanone.

The above compounds represented by formula (I) of the present invention and
pharmaceutically acceptable salts thereof are useful as compounds that have an activity of
inhibiting kinases of the fibroblast growth factor receptor (FGFR) family. Thus, the compounds
are useful in preventing and/or treating cancer (for example, breast cancer, acute myelocytic
leukemia, pancreatic cancer, bladder cancer, prostatic cancer, esophageal cancer, angiogenesis,
stomach cancer, uterine body cancer, ovarian cancer, brain tumor (including glioblastoma), colon
cancer, multiple myeloma, hepatocarcinoma, pulmonary cancer (including small cell and
non-small cell lung cancers), and thyroid cancer.

The compounds of the present invention and salts thereof can be formulated into tablets,
powders, fine granules, granules, coated tablets capsules, syrups, troches, inhalants, suppositories,
injections, ointments, eye ointments, eye drops, nasal drops, ear drops, cataplasms, lotions, and
the like by conventional methods. For the formulation, conventional excipients, binders,
lubricants, colorants, flavoring agents, and if needed, stabilizers, emulsifiers, absorbefacients,
surfactants, pH adjusting agents, preservatives, antioxidants, and the like can be used. The
compounds of the present invention are formulated by combining ingredients that are generally
used as materials for pharmaceutical preparations, using conventional methods.

For example, to produce oral formulations, the compounds of the present invention or
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pharmaceutically acceptable salts thereof are combined with excipients, and if needed, binders,
disintegrating agents, lubricants, colorants, flavoring agents, and the like; and then formulated
into powders, fine granules, granules, tablets, coated tablets, capsules, and the like by
conventional methods.

The ingredients include, for example, animal and vegetable oils such as soybean oils,
beef tallow, and synthetic glycerides; hydrocarbons such as liquid paraffin, squalane, and solid
paraffin; ester oils such as octyldodecyl myristate and isopropy! myristate; higher alcohols such
as cetostearyl alcohol and behenyl alcohol; silicon resins; silicon oils; surfactants such as
polyoxyethylene fatty acid esters, sorbitan fatty acid esters, glycerin fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene hydrogenated castor oils, and
polyoxyethylene/polyoxypropylene block copolymers; water-soluble polymers such as
hydroxyethyl cellulose, polyacrylic acids, carboxyvinyl polymers, polyethylene glycol,
polyvinylpyrrolidone, and methy! cellulose; lower alcohols such as ethanol and isopropanol;
polyalcohols such as glycerin, propylene glycol, dipropylene glycol, and sorbitol; saccharides
such as glucose and sucrose; inorganic powders such as silicic anhydride, magnesium aluminum
silicate, and aluminum silicate; and purified water.

Excipients include, for example, lactose, cornstarch, sucrose, glucose, mannitol, sorbit,
crystalline cellulose, and silicon dioxide. ,

Binders include, for example, polyvinyl alcohol, polyvinyl ether, methyl cellulose, ethyl
cellulose, Arabic gum, tragacanth, gelatin, shellac, hydroxypropyl methyl cellulose,
hydroxypropyl cellulose, polyvinylpyrrolidone, polypropylene glycol/polyoxyethylene block
polymer, and meglumine.

Disintegrating agents include, for example, starch, agar, gelatin powder, crystalline
cellulose, calcium carbonate, sodium bicarbonate, calcium citrate, dextran, pectin, and calcium
carboxymethyl cellulose.

Lubricants include, for example, magnesium stearate, tale, polyethylene glycol, silica,
and hardened vegetable oil.

Colorants approved for use as additives for pharmaceuticals are used. Flavoring
agents used include, for example, cacao powder, menthol, aromatic powder, peppermint oil,
borneol, and cinnamon powder.

Of course, these tablets and granules may be coated with sugar, or if needed, other
appropriate coatings. Alternatively, when liquid preparations such as syrups and injections are
produced, the compounds of the present invention or pharmaceutically acceptable salts thereof
are combined with pH adjusting agents, solubilizers, isotonizing agents, or such, and if needed,
solubilizing agents, stabilizers, and such, and then formulated using conventional methods.

Methods for producing external preparations are not limited, and they can be produced
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by conventional methods. Various conventional materials for pharmaceuticals, quasi-drugs,
cosmetics, and the like can be used as base materials in the production.  Specifically, the base
materials used include, for example, animal and vegetable oils, mineral oils, ester oils, waxes,
higher alcohols, fatty acids, silicon oils, surfactants, phospholipids, alcohols, polyalcohols,
water-soluble polymers, clay minerals, and purified water. Furthermore, as necessary, it is
possible to add pH adjusting agents, antioxidants, chelating agents, preservatives, colorants,
flavoring agents, and such. However, the base materials for external preparations of the present
invention are not limited thereto.

Furthermore, if needed, the preparations may be combined with components that have
an activity of inducing differentiation, or components such as blood flow-enhancing agents,
antimicrobial agents, antiphlogistic agents, cell-activating agents, vitamins, amino acids,
humectants, and keratolytic agents. The above-described base materials can be added at an
amount that provides a concentration typically selected in the production of external
preparations.

When the compounds of the present invention, salts, or hydrates thereof are
administered, their dosage forms are not particularly limited, and they may be administered
orally or parenterally by conventionally used methods. They can be formulated and
administered as tablets, powders, granules, capsules, syrups, troches, inhalants, suppositories,
injections, ointments, eye ointments, eye drops, nasal drops, ear drops, cataplasms, lotions, and
the like.

The dosagé of pharmaceuticals of the present invention can be appropriately selected
depending on the severity of symptom, age, sex, weight, administration method, type of salt,
specific type of disease, and such.

The dosage considerably varies depending on the type of disease, severity of symptom,
age, Sex, sensitivity to the agent, and such of the patient. Typically, the agent is administered to
an adult once or several times a day at a daily dose of about 0.03 to 1000 mg, preferably 0.1 to
500 mg, and more preferably 0.1 to 100 mg. ~ When an injection is used, the daily dose is
typically about 1 to 3000 pg/kg, preferably about 3 to 1000 pg/ke.

When the compounds of the present invention are produced, material compounds and
various reagents may form salts, hydrates, or solvates. The type varies depending on the
starting material, solvent used, and such, and is not particularly limited as long as the reactions
are not inhibited.

The solvents to be used vary depending on the starting material, reagent, and such, and
as a matter of course, they are not particularly limited as long as they candissolve starting
materials to some extent without inhibiting the reactions.

Various isomers (for example, geometric isomers, optical isomers based on asymmetric
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carbons, rotational isomers, stereoisomers, and tautomers) can be purified and isolated by
conventional separation methods such as recrystallization, diastereomer salt methods,
enzyme-based resolution methods, various chromatographic methods (for example, thin-layer
chromatography, column chromatography, high performance liquid chromatography, and gas
chromatography).

When a compound of the present invention is obtained in a free form, it can be
converted by conventional methods into a salt or hydrate thereof that may be formed from the
compound of the present invention. When a compound of the present invention is obtained as a
salt or hydrate thereof, it can be converted by conventional methods into a free form of the
compound of the present invention.

The compounds of the present invention can be purified and isolated using conventional
chemical methods such as extraction, concentration, distilling off, crystallization, filtration,
re-crystallization, and various chromatographic methods.

All the prior art documents cited in this specification are incorporated herein by
reference.

The general methods for producing the compounds of the present invention and working
examples are described below.

The compounds of the present invention can be synthesized by various methods.

Some of them are illustrated with reference to the schemes shown below. The schemes are for
illustrative purposes, and the present invention is not limited to the chemical reactions and
conditions shown therein. In the schemes shown below, some substituents may be omitted for
clarity, but this is not intended to limit the disclosure of the schemes. Representative
compounds of the present invention can be synthesized using appropriate intermediates, known

compounds, and reagents.

Production of the compound represented by formula (I)

Scheme A shows a method for producing the compound represented by formula (I).

In the schemes and general production methods below, the definitions of R; and others
are shown in each scheme or general production method.  Raj to Rs7 are defined as follows:

Rai3 represents an alkyl group.

R34 and Rys each represent an alkyl group.  Alternatively, a plurality of Rz or a
plurality of Rss together form a ring.

R represents an alkyl group.  Alternatively, a plurality of Rsg together form a ring.

Rs7 represents an alkyl or aryl group.

Scheme A
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The compound of formula (I) in which Ry, Ra, Rs, and Ry are defined as in the
compound represented by general formula (I) shown above can be produced by the method

described below,

\ _<O—
N
RZO CREN g S R24@§? R2 °
O-R, CN CN  or CN
R1 ® base R1 or R1 4 R 4
R O-R NMe o]
24 34 2 /
1 2 0~ 3 a4 R
O-Ry,
ﬁ 5
H,N- N
S—R3 0
\gm R2 A
R4 H - NH,
R1 SN
N~ N
T
N
R4 H

2-Ketoacetonitrile of formula (2) is obtained through a reaction between the carboxylic
acid ester represented by formula (1) and acetonitrile anion which is generated by allowing a
base to act on acetonitrile.

The compound represented by formula (1) is commercially available or can be prepare
by methods known in the art.  For example, aryl/heteroaryl carboxylic acid esters of formula (1)
such as indole-2-carboxylic acid ethyl ester, benzofuran-2-carboxylic acid ethy! ester,
benzothiophene-2-carboxylic acid methyl ester, pyrrole-2-carboxylic acid methyl ester, and
quinoline-6-carboxylic acid methyl ester, are commercially available. Other compounds can be
prepared by heating corresponding carboxylic acids in alcohol (R330H) in the presence of an
acid (for example, sulfuric acid). Alternatively, the methyl ester of formula (1), in which Rj3 is
a methyl group, can be prepared through a reaction with trimethylsilyldiazomethane or
diazomethane in a solvent (for example, dichloromethane or methanol).

The compound of formula (2) can be prepared by methods known in the art. It can be
prepared by treating acetonitrile with a base (for example, lithium diisopropylamide or n-butyl
lithium) and then reacting the resultant acetonitrile anion with aryl/heteroaryl carboxylic acid
ester.

The compound of formula (3) can be prepared by methods known in the art.
2-Keto-3-dimethylamino-acrylonitrile of formula (3) can be prepared by reacting
2-ketoacetonitrile of formula (2) with N,N-dimethylformamide dimethyl acetal in a solvent (for
example, toluene or tetrahydrofuran).

The compound of formula (4) can be prepared by methods known in the art.
2-Keto-3-alkoxy-acrylonitrile of formula (4) can be prepared by reacting 2-ketoacetonitrile of
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formula (2) and trialkyl orthoformate in a solvent (for example, acetonitrile, chloroform, or
acetic anhydride) under heat.

The compound of formula (I) can be prepared by methods known in the art.
5-Amino-ketopyrazole of formula (I) can be prepared by reacting
2-keto-3-dimethylamino-acrylonitrile of formula (3) with benzimidazol-5-y1 hydrazine of
formula (5) in the presence or absence of a base (for example, triethylamine or pyridine) in a
solvent (for example, ethanol or N,N-dimethylacetamide); or reacting
2-keto-3-alkoxy-acrylonitrile of formula (4) with benzimidazol-5-yl hydrazine of formula (5) or
a compound in which the hydrazine in formula (5) has been protected (for example,
N-benzhydrylidene-N’-(2-methyl-1H-benzimidazol-5-yl)-hydrazine,
N’-(2-methyl-1H-benzimidazol-5-yi)-hydrazine carboxylic acid fert-butyl ester, or
N-tert-butoxycarbonyl-N’~(2-methyl-1H-benzimidazol-5-yl)-hydrazine carboxylic acid rert-butyl
ester), in the presence or absence of a base (for example, triethylamine or pyridine) in a solvent
(for example, ethanol or N,N-dimethylacetamide) .

When compounds with ring A having an NH group such as indole or pyrrole are
synthesized, in some cases, an ester of formula (1) is used to form an aminopyrazole ring
through the reactions of formula (3) or (4) and formula (5), and then deprotection is carried out
to give formula (I) with ring A having an NH group.

Protecting groups for indole include arylsulfonyl groups (for example, benzenesulfonyl
group and toluenesulfonyl group).

Formula (1) in which ring A is an indole ring protected by an arylsulfonyl group can be
obtained by reacting formula (I) in which ring A is an unprotected indol with arylsulfonyl
chloride (for example, benzyl halide or p-methoxybenzy! halide) in a solvent (for example,
tetrahydrofuran or dimethylformamide) in the presence of a base (for example, sodium hydride
or diisopropylethylamine).

Protecting groups for pyrrole include benzyl groups (for example, benzyl group and
p-methoxybenzyl group). Formula (1) in which A is a pyrrole ring protected by a benzyl group
can be obtained by reacting formula (I) in which A is an unprotected pyrrole with benzyl halide
(for example, benzyl chloride, benzyl bromide, or 4-methoxybenzyl bromide) in a solvent (for
example, tetrahydrofuran or dimethylformamide).

If the compound of formula (1) with desired R; or Ry is not commercially available, it is
possible to synthesize an ester of formula (1) having desired R; or Ry by any one of methods (a)
to (y) described below, and then synthesize formula (I) by the same method as in scheme A.
Alternatively, the compound of formula (I) with a convertible substituent at R; or Ry can be
synthesized and then converted into the compound with desired substitutent R; or Ro.

The conversion of substituent R; or R, can be achieved by any one of methods (a) to (y)



85

described below.

O
O R5—OH R1
HO NH,
- NH, or 2o (S
R2 \ g N-N N
-N
N N - S—R3
\@:N\%m Re—X 0 \@:1\?—
H
6 R4 H R4
(R1=0R5)
R5—OH
0 or 0
HO = R1
O-R,,  R5—X O-Rg,
R2 R2
7 1 (R1=0R5)
Method (a)
5 When R; is an ether (-ORs5), the compound of formula (I) can be prepared through

Mitsunobu reaction between alcohol (RsOH) and the compound of formula (6) in which Ry isa
hydroxyl group, or through etherification in the presence of a base between the compound of
formula (6) in which R; is a hydroxy! group and RsX having leaving group X, such as halogen or
alkylsulfonyloxy group. |
10 Alternatively, an ester of formula (1) in which R, is ether (-ORs) can be prepared
through Mitsunobu reaction between alcohol (RsOH) and an ester of formula (7) in which Ry has
a hydroxyl group, or through etherification in the presence of a base between the ester of formula
(7) and RsX having leaving group X, such as halogen or alkylsulfonyloxy group.

The ester of formula (1) in which R; is ether (-ORs) can be used to prepare the
compound of formula (I) in which R is ether (-ORs) by the same method as in scheme A.

In general, Mitsunobu reaction can be carried out using alcohol (RsOH) and a
compound having a hydroxyl group, in a solvent (for example, tetrahydrofuran or dioxane) in the
presence of an azo compound (for example, diethyl azodicarboxylate or diisopropyl
azodicarboxylate), phosphine (for example, triphenylphosphine or tri-n-butylphosphine).

20 In general, etherification can be carried out by heating a compound having a hydroxyl
group and RsX having leaving group X such as halogen or alkylsulfonyloxy group, in a solvent
(for example, dimethylformamide or tetrahydrofuran) in the presence of a base (for example,
sodium hydride or potassium carbonate).
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0
0 H R1
X NH, R6"R7 S
= R2 N _N N
R2 NN N N Y—R3
B 0 5,
R4
8 R4 H (R1=NRBR7)
Method (b)

The compound of formula (I) in which R; is an amino group (NR¢R7) can be prepared
by reacting the compound of formula (8) having halogen with an amine (NRsR7) at room
temperature or under heat in the presence of a base (for example, cesium carbonate, sodium
tert-butoxide, or potassium phosphate) and a ligand (for example, N,N-dimethylglycine,
1,10-phenanthroline, or tri-fert-butylphosphine) in a solvent (for example, dimethylsulfoxide,
dimethylformamide, toluene, or dioxane) using a copper catalyst (for example, copper iodide) or
palladium catalyst (for example, palladium acetate).

O

O | R1
OHC \(NHG - Norg NH,
= 2 R2T &
R2 \ N- N
NN N s \@[N\>—Rs
N )

9 Ra H R4 H
] (R1=CH,NR8RY)
_N.
o R8” RS o
OHC R1
O'R33 O'Rss
R2 R2
10 1

(R1=CH,NR8R9)

Method (¢)
The compound of formula (I) in which R; is an aminomethyl group (-(CRgRo).Z;,

Rg=Ry=H) can be prepared through reductive amination between amine (NHRgRy) and the
compound of formula (9) having an aldehyde group. Alternatively, an ester of formula (1) in
which R; is an aminomethy! group (-(CRgRg)aZ1, Rs=Ro=H) can be prepared through reductive
amination between amine (NHRgRo) and an ester of formula (10) having an aldehyde group.

The compound of formula (I) in which R; is an aminomethyl group (-(CRgR¢)sZ1, Re=Rg¢=H) can
be obtained by the same method as in scheme A using the ester of formula (1) in which R; is an
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aminomethyl group (-(CRgRg)nZ1, Rg=Ro=H).

In general, reductive amination can be carrired out with aldehyde and amine (NHRgRy)
using a reducing agent (for example, sodium triacetoxyborohydride, sodium cyanoborohydride,
or sodium borohydride) in a solvent (for example, dichloromethane, 1,2-dichloroethane, or
methanol), in the presence of an acid (for example, acetic acid) in some cases, at from 0°C to

room temperature.

0 H A°
HOOC NH, R12NR13 R1 NH,
= =
R2 NN N RZ N N
rh A
N N
11 (1)

R4 H R4 H
(R1=CONR12R13)

Method (d)
The compound of formula (I) in which R; is an amide (CONR;2R;3) can be prepared by

reacting the carboxylic acid of formula (11) with an amine (NHR 2R 13) in the presence of a
condensation agent.

In general, amide synthesis is be achieved by converting carboxylic acid into acyl halide
or activated ester using a halogenating agent (for example, thionyl chloride or oxalyl chloride) or
an activator (for example, ethyl chloroformate), respectively, and then reacting it with an amine
(NHR 2R 13) in a solvent (for example, tetrahydrofuran, dimethylformamide, or
dichloromethane).

Alternatively, amide synthesis is achieved by synthesizing an active ester from
carboxylic acid using a condensation agent (for example, dicyclohexylcarbodiimide) in the
presence of a base (for example, triethylamine) in a solvent (for example, tetrahydrofuran,

dimethylformamide, or dichloromethane), and then treating the resulting active ester with an
amine (NHRuRls).
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X —_— R1
- NH, R14—SH - NH,
R2 \N’N N R2 \N’N N
A jAses
N N
8 R4 H M ra H
(R1=SR14)
R14—SH
o) O
X or R1
O-Ry, e O-R,,
R2 R‘MS_SRM R2
12 _ 1
(R1=SR14)
Method (e)

The compound of formula (I) in which R; is sulfide (-SR4) can be prepared by reacting
thiol with the compound of formula (8) having halogen in the presence of a base (for example,
cesinm carbonate, lithium hexamethyldisilazide or potassium phosphate) and a catalyst (for
example, copper 1odide, or palladium acetate) in a solvent (for example, dimethylsulfoxide or
1,2-dimethoxyethane) under heat.

The ester of formula (1) in which R; is sulfide (-SRy4) can be prepared by reacting thiol
with the ester of formula (12) having halogen in the presence of a base (for example, cesium
carbonate, lithium hexamethyldisilazide or potassium phosphate) and a catalyst (for example,
copper iodide, or palladium acetate) in a solvent (for example, dimethylsulfoxide or
1,2-dimethoxyethane) with heating.

Alternatively, the ester of formula (1) can be prepared by reacting the ester of formula
(12) with a base (for example, n-butyl lithium) at a low temperature (-80 to 0°C) in a solvent (for
example, diethyl ether or tetrahydrofuran), and then reacting it with alkylsulfide or
dialkyldisulfide. The ester of formula (1) in which R; is sulfide (-SR4) can be used to prepare

the compound of formula (I) in which R; is sulfide (-SRy4) by the same method as in scheme A.
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o O
R;sS K, oxidizing agent R NH,
R2 \N’N N R2 \N-‘N N
28 JoNe
N N
13 R4 H N ra H
(R1=SOR15)
Method (f)

The compound of formula (I) in which R; is sulfoxide (-SO3R;5) can be prepared by
treating the compound of formula (13) having a sulfide group (-SR;5) with an oxidizing agent
5 (for example, m-chloroperbenzoic acid, oxon, or hydrogen peroxide) in a solvent (for example,

dichloromethane, methanol, or water).

O
RisS oxidizing agent  R1
15 NH2 =t g R - NH2
R2 NN R2 N N
NN -N N N
L e
N
14 R4 H () ra H
(R1=S0OR15)
‘ge . o]
RS O oxidizing agent R
O-Ry, > O-Ry;
R? R2
15 7 (R1 =802R1 6)
Method (g)
10 The compound of formula (I) in which R; is sulfone (-SO,R;4) can be prepared by

treating the compound of formula (14) having sulfide (-SR;¢) with an oxidizing agent (for
example, m-chloroperbenzoic acid, oxon, or hydrogen peroxide) in a solvent (for example,
dichloromethane, methanol, or water).
The ester of formula (1) in which R; is sulfone (-SO;R6) can be prepared by treating
15 the sulfide of formula (15) with an oxidizing agent (for example, m-chloroperbenzoic acid, oxon,
or hydrogen peroxide) in a solvent (for example, dichloromethane, methanol, or water). The
ester of formula (1) in which as R; is sulfone (-SO,R;6) can be used to prepare the compound of
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formula (I) in which R; is sulfone (-SO;R6) by the same method as in scheme A.

A O
X NH, HNR17SO,R18
R2 \N'N N,N

\>——R3 \} R3
8 R4 H ity R4 A

(R1=NR1750,R18)

17 o
R2 NN N N,N

N\>—R3 \>~R3
16 R4 H U] R4 N

(R1=NR17SO,R18)

@ HNR17SO,R18 —@(
// Ry Rss

12

(R1=NR17802R18)

O
R18S0,X R1
- O-R
R2

5  Method (h)
The compound of formula (I) in which R; is alkylsufonamide (-NR;7SO,R;s) can be

prepared by reacting the compound of formula (8) in which R; is halogen with alkyl or

arylsufonamide (HNR;7SO2R;g) in the presence of a metal such as copper.  Alternatively, it can

be prepared by reacting the compound of formula (16) having an amino group (-NHR;7) with an
10 alkyl or arylsulfonyl halide.

Alternatively, the ester of formula (1) in which R, is alkylsufonamide (~NR17SO2R5)
can be prepared by reacting the ester of formula (12) having halogen with alkyl or
arylsufonamide (HNR17S0;Rs) in the presence of a metal such as copper.  Alternatively, it can
be prepared by reacting the ester of formula (17) having an amino group (-NHR;7) with alkyl,
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arylsulfonyl halide, or such. The ester of formula (1) in which R; is alkylsufonamide
(-NR;7S03R;3) can be used to prepare the compound of formula (I) in which Ry is
alkylsufonamide (-NR;7S0,R5) by the same method as in scheme A.

In general, the synthesis from a halogen compound is achieved by reacting a halogen
compound with alkyl or arylsufonamide in the presence of a base (for example, cesium carbonate
or potassium phosphate), a catalyst (for example, palladium acetate or copper iodide), and, in
some cases, a ligand (for example, tri-t-butylphosphine or N,N-dimethylglycine) in a solvent (for
example, dioxane, toluene, or dimethylformamide) with heating.

In general, the synthesis from an amine compound is achieved by reacting an amine
compound with alkyl or arylsulfonyl halide in the presence of a base (for example, triethylamine)

in a solvent (for example, dichloromethane).

0 Ar-B(OH), or o
X NH, HetAr-B(OH), R1 _NH,
R2 \N’N N or = R2 \N’N N
L L
N
8 ra’ N ArB(OR34), or M re N
HetAr-B(OR35), (R1=Ar Of HetAr)
Ar-B(OH), or
0 HetAr-B(OH),
X . R1
O-Ry, or O-Ry;
R2 R2
12 Ar-B(OR34), or 1
HetAr-B(OR35),
(R1=Ar or HetAr)
Method (i)

The compound of formula (I) in which R; is aryl or heteroaryl can be prepared through
Suzuki coupling reaction between the compound of formula (8) having halogen and aryl boronic
acid, heteroaryl boronic acid, aryl boronic acid ester, or heteroaryl boronic acid ester.

Alternatively, the ester of formula (1) in which R; is aryl or heteroaryl can be prepared
through Suzuki coupling reaction between the ester of formula (12) having halogen and aryl
boronic acid, heteroaryl boronic acid, aryl boronic acid ester, or heteroaryl boronic acid ester.

The ester of formula (1) in which R, is aryl or heteroaryl can be used to prepare the compound of
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formula (I) in which R; is aryl or heteroaryl by the same method as in scheme A.

In general, Suzuki coupling reaction is conducted by heating aryl halide or heteroaryl
halide together with aryl boronic acid, heteroaryl boronic acid, aryl boronic acid ester, or
heteroaryl boronic acid ester in the presence of a base (for example, potassium phosphate or

5 cesium carbonate) and a catalyst (for example, palladium acetate or tetrakistriphenylphosphine)
in a solvent (for example, dioxane or toluene).

X i NH, Cyanating agent R1 i NH,
R2 NN \ ” RZ N N
@: Y—R3 @[ >—R3
re” M ) re’H
8 (R1=CN)
10 Method (3)

The compound of formula (I) in which R, is a cyano group can be prepared by reacting
the compound of formula (8) having halogen (X) with a cyanide such as copper cyanide.
In general, cyanidation is carried out by heating a halogen compound, alkylsulfonyloxy
compound, or arylsulfonyloxy compound together with a cyanidating agent (for example, copper
15 (I) cyanide or potassium cyanide) in a solvent (for example, dimethylformamide or

N-methylpyrrolidone).
e} Alkylboronic acid
X or ) , 0O
NH, alkylboronic acid ester R1
T = NH
R2 NN \ - otk
or _N
\@:N\}-m boron trifluoride-alkyl complex N \@:N%R?’
8 H
" O r N
Alkylboronic acid
or ) ) O (R 1 xalkyl)
O alkylboronic acid ester R1 A
X O-Ry,
O-Ry, R?
R2 or
12 boron trifluoride-alkyl complex 1

(R1=alkyl)
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The compound of formula (I) in which R; is an alkyl group can be prepared through
Suzuki reaction between the compound of formula (8) having halogen and alkylboronic acid,
alkylboronic acid ester, or a boron trifluoride-alkyl complex.

The ester of formula (1) in which R; is an alky! group can be prepared through Suzuki
reaction between the ester of formula (12) having halogen and alkylboronic acid, alkylboronic
acid ester, or a boron trifluoride-alky! complex. The ester of formula (1) in which R; is an alkyl
group can be used to prepare the compound of formula (I) in which R; is an alkyl group by the
same method as in scheme A.

In general, Suzuki reaction is conducted by heating a mixture of a halogen compound, a
boron derivative (for example, alkylboronic acid, alkyl boronic acid ester, or boron
trifluoride-alkyl complex), and a base (for example, potassium carbonate or potassium
phosphate) in a solvent (for example, xylene, toluene, dimethylformamide, dioxane, or
tetrahydrofuran) in the presence of a palladium catalyst (for example, palladium acetate) and, in

some cases, a ligand (for example, triphenylphosphine).

Perfluoroalkylating agent

0
R1—— A
= / ~ NH,
N / =
N N 4§
Y—R3 R2 N-N N
N Y—R3
8 N

R4 H
(1) R4 H

(R1=perfluoroalkyl)
Perfl lkylati t 0
) erfluoroalkylating agen ‘1_@(
O-Ry, > 3

R2
R2
12

Method (1)
The compound of formula (I} in which R; is a perfluoroalkyl group can be prepared by

A
N

3 X
o
/ O
4
L
N

1
(R1=perfluoroalkyl)

reacting the compound of formula (8) having halogen with a perfluoroalkylating agent.

The ester of formula (12) in which R; is a perfluoroalkyl group can be prepared by
reacting the ester of formula (11) having halogen with a perfluoroalkylating agent. The ester of
formula (1) in which R; is a perfluoroalkyl group can be used to prepare the compound of
formula (I) in which R; is a perfluoroalkyl group by the same method as in scheme A.

In general, perfluoroalkylation is achieved by reacting a halogen compound, copper (for
example, copper or copper (I) iodide), a perfluoroalkylating agent (such as potassium
perfluoroalkyl carboxylate, triethylsilyl perfluoroalkyl, or perfluoroalkyl iodide) in a solvent (for
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example, dimethylsulfoxide or dimethylformamide) under heat.

0 o)
X NH, Sonogashira reaction R - NH,
N ~ R2 NN
R2 \ -
N-N N\>—R3 N N\)_R3
N N
8 R4 N () R4 H
(R1=alkynyl)
O
0 Sonogashira reaction  R1
X O-Rys
O-Ry, ] B R2
R2 1
12 (R1=alkynyl)

5  Method (m)

The compound of formula (1) in which R, is an alkynyl group can be prepared through

Sonogashira reaction of the compound of formula (8) having halogen.
The ester of formula (1) in which R; is an alkynyl group can be prepared through
Sonogashira reaction of the ester of formula (12) having halogen. The ester of formula (1) in

10 which Ry is an alkynyl group can be used to prepare the compound of formula (I) in which R; is

an alkynyl group by the same method as in scheme A.

In general, Sonogashira reaction is conducted by reacting aryl halide or heteroaryl

halide with an alkynylating agent (for example, trimethylsilylacetylene) in the presence of a base

(for example, triethylamine or potassium carbonate), a copper catalyst (for example, copper (I)
15  iodide), and a palladium catalyst (for example, bis(triphenylphosphine)palladium dichloride) in a

solvent (for example, tetrahydrofuran or toluene) under heat.
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R2 1
12 (R1=COOH)
Method (n)

The compound of formula (I) in which Ry is a carboxyl group can be prepared through a
reaction for introducing carbon monoxide into the compound of formula (8) having halogen.

The ester of formula (1) in which R is a carboxyl group can be prepared through a
reaction for introducing carbon monoxide into the ester of formula (12) having halogen. The
ester of formula (1) in which R; is a carboxyl group can be protected at the carboxyl group (for
example, fers-butyl ester) and then used to prepare the compound of formula (I) in whichR; isa
carboxyl group by the same method as in scheme A.

In general, the introduction of carbon monoxide is achieved by reacting aryl halide or
heteroaryl halide in the presence of a base (for example, triethylamine or sodium carbonate), a
palladium catalyst (for example, palladium acetate), and a ligand (for example,
triphenylphosphine) in a solvent (for example, dimethylsulfoxide or water) under a carbon
monoxide atmosphere.  Alternatively, the introduction is achieved by reacting ary! halide or
heteroaryl halide with a base (for example, n-butyl lithium) in a solvent (for example, diethyl
ether or tetrahydrofuran) at a low temperature (-80 to 0°C), and then reacting carbon monoxide
therewith.

0 O
MeO R1
© NH e NH,
or BnO = 2 {
R2 \N—N N R2 N’N N
jZse e
18 Ry N 0 R4 H
(R1=0H)
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Method (o)
The compound of formula (I) in which R; is a hydroxyl group can be prepared through

dealkylation of the compound of formula (18) having a methoxy group or benzyloxy group.

In general, demethylation of methoxy group is achieved by reacting a mixture of a
methoxy compound and a solvent (for example, dichloromethane) with a Lewis acid (for
example, boron trifluoride or aluminum chloride). Alternatively, the demethylation is achieved
by reacting the methoxy compound in the presence of pyridine hydrochloride with heating.

In general, debenzylation of benzyloxy group is achieved through a reaction in the
presence of a catalyst (for example, palladium carbon or palladium hydroxide) in a solvent (for

example, methanol) under a hydrogen atmosphere.

X Hetcyclic-B(OH), 0
NH, R1
SN - NH,
R2 \N’N N Ro ==
H N\
$—R3 Hetcyclic-B(OR36), N N
N >—R3
8 R4 H N

) ra H

(R1=heterocyclyl)

Hetcyclic-B(OH),

0]
« A O = R
O-R i O
2 Hetoyclic-B(OR36), o

R2
12 !
(R1=heterocyclyl
Method (p)

The compound of formula (I) in which R; is an aliphatic heterocyclyl can be prepared
through Suzuki coupling reaction of the compound of formula (8) having halogen with aliphatic
heterocyclyl boronic acid or aliphatic heterocyclyl boronic acid ester.

The ester of formula (1) in which R; is an aliphatic heterocyclyl can be prepared
through Suzuki coupling reaction of the ester of formula (12) having halogen with aliphatic
heterocyclyl boronic acid or aliphatic heterocyclyl boronic acid ester. The resulting ester of
formula (1) in which R; is an aliphatic heterocyclyl can be used to prepare the compound of
formula (I} in which R; is an aliphatic heterocyclyl by the same method as in scheme A.

In general, Suzuki coupling reaction of aliphatic heterocyclyl is achieved by reacting
aryl halide or heteroaryl halide with aliphatic heterocyclyl boronic acid or aliphatic heterocyclyl
boronic acid ester in the presence of a base (for example, potassium phosphate) and a palladium

catalyst (for example, tetrakistriphenylphosphine) in a solvent (for example, dioxane or water)
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under heat.
o 0
R1
o NH, N
R2 NN R2 NN N
N N\>—R3 \@: Y—R3
N z N
6 R4 H (1) R4
(R1=0C(O)R21)
Method (q)

The compound of formula (I) in which R; is acyloxy (-OC(O)Rz1) can be prepared
through acylation between the compound of formula (6) in which R; is a hydroxy group and acyl
halide or carboxylic anhydride.

In general, acylation of hydroxyl group is achieved by reacting a hydroxy compound
and acyl halide or anhydrous carboxylic acid in the presence of a base (for example,

triethylamine) in a solvent (for example, dichloromethane or pyridine).

R22 o) o)
N A R1
H NH, o N
R2 \N’N N R2 \N’N N
e jZee
N
19 R4 H (N R4 H

(R1=NR22C(0O)R23)

o)
R22 0 R?@
N O-R
H O‘R 33

33 R2
4

20 (R1=NR22C(0)R23)

Method (1)

The compound of formula (I) having carbamide (-NR»,C(O)Rz3) as R, can be prepared
by acylation of the compound of formula (19) having an amino group (-NHR»).

The ester of formula (1) having carbamide (-NR2,C(O)R23) as R; can be prepared by
acylation of the ester of formula (20) having an amino group (-NHR2y).

In general, acylation of an amino group is achieved by reacting an amine compound
with acyl halide or carboxylic anhydride in the presence of a base (for example, triethylamine) in
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a solvent (for example, dichloromethane or pyridine). Alternatively, acylation is achieved by
reacting an amine compound with carboxylic acid in the presence of a base (for example,
triethylamine) and a condensation agent (for example, dicyclohexylcarbodiimide) in a solvent
(for example, tetrahydrofuran or dichloromethane).

o) o)
R1
X NH, N,
R2 NN N R2 \N’N N
g josss
N N
8 R4 H ra4 H
(R1=C(O)R19)
Method (s)

The compound of formula (I) having aldehyde (C(O)R;9; Rig=H) or ketone (C(O)R;9;
Rig is other than H) as R; can be prepared by a reaction for introducing a carbonyl source into
the compound of formula (8) having halogen.

In general, in aldehyde synthesis, the reaction for introducing a carbonyl source is
achieved by heating a halogen compound in the presence of a catalyst (for example, palladium
acetate or tetrakis(triphenylphosphine) palladium), a base (for example, sodium carbonate or
triethylamine), and a reducing agent (for example, triethylsilane) in a solvent (for example,
tetrahydrofuran or N,N-dimethylformamide), in a carbon monoxide atmosphere under ambient
or elevated pressure. Meanwhile, in ketone synthesis, the reaction for introducing a carbonyl
source is achieved using aldehyde, enol ether derivative, hydrazone derivative, or the like,
instead of carbon monoxide, as a carbonyl source.

Alternatively, the reaction is achieved by halogen/metal exchange of a halogen
compound using a base (for example, fert-butyl lithium), followed by reaction with a carbonyl
source (for example, N,N-dimethylformamide, N,N-dimethylalkylamide, or carboxylic acid

ester).
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o}
R25 o)
_/<N A ° R1 A
R24 N, o NHy
R2 Y N . R2 \N’N N
g2es X
N N
21 R4 H )] R4 H
R24 o (R1=NR24C(S)R25)
NN
R2 NN N
S—R3
@im
22 R4 H
Method (1)

The compound of formula (I) having thioamide (-NR24C(S)Rz2s) as Ry can be prepared
5 by treating the compound of formula (21) having amide (-NR24C(O)Rzs) with a sulfurizing agent

(for example, Lawesson’s reagent). Alternatively, the compound of formula (I) can be prepared
by a reaction between the compound of formula (22) having an amino group (NHR24) and
thiocarboxylic acid ester.

In general, thiocarbonylation is achieved by reacting, with heating, a carbamide

10 compound with a sulfurizing agent (for example, Lawesson’s reagent) in a solvent (for example,

toluene).

The reaction between the compound of formula (22) having an amino group (NHRy4)
and thiocarboxylic acid ester is achieved by reacting, with heating, an amine compound with

thiocarboxylic acid ester in a solvent (for example, methanol).

15
R27
R26-N 0] O
R1
O e NH, = N,
R2 N R2 \N’N N
2t Ly
N N
23 R4 H R4 H
0 (R1=C(S)NR26R27)
X
NH,
R2 N
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Method (u)
The compound of formula (I) having thicamide (-C(S)NR2¢Rz27) as R; can be prepared

by treating the compound of formula (23) having amide (-C(O)NR3sR27) with a sulfurizing agent
5 (for example, Lawesson’s reagent). Alternatively, the compound of formula (I) can be prepared
by a reaction between a thioisocyanate derivative and the compound of formula (8) having
halogen.
In general, thiocarbonylation is achieved by reacting, with heating, a carbamide
compound with a sulfurizing agent (for example, Lawesson’s reagent) in a solvent (for example,
10 toluene).
In general, the reaction with a thioisocyanate derivative is carried out by treatment of a
halogen compound with a base (for example, t-buty! lithium) in a solvent (for example,
tetrahydrofuran or diethyl ether) at a low temperature (for example, -80 to 0°C), and then

reaction with a thioisocyanate derivative.

0 AC
HO,S R1 NH
y WNHz . NH;
Y—R3 \Q[ Y-R3
N N

24 R4 H N re H
(R1=S0O2NR28R29)

15

Method (v)

The compound of formula (I) having sulfonamide (-SO2NR28R20) as R; can be prepared

20 by conversion of the compound of formula (24) having sulfonic acid into sulfonyl halide using a
halogenating agent (for example, thionyl chloride or phosphorus oxychloride), followed by
reaction with amine (NHRgRs) in the presence of a base (for example, triethylamine) in a

solvent (for example, dichloromethane or pyridine).

o) 0
HO R1
" rNHz e V2
R2 NN N R2 NN N
Y—R3 @: Y—R3
N N
6 R4 H N ra H

R1=0S0O,R30
’ (R1=0SO,R30)
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Method (w)

The compound of formula (I) having sulfonic acid ester (-OSO,R3) as Ry can be
prepared by reacting the compound of formula (6) having a hydroxyl group with sulfonyl halide
(R30S0,X)) or sulfonic acid anhydride ((R30S0,)0) in the presence of a base (for example,
triethylamine, pyridine, or sodium hydride) in a solvent (for example, dichloromethane or

dimethylformamide).

o
R1
‘@}w — NHZ
R2 5
N,N N-N N
\>—R3 Vi

25 R4 H (H R4 H

(R1=S0O,R30)

N /““*r\o
24 R4 H
Method (x)

The compound of formula (I) having sulfonic acid ester (-SO3R31) as R; can be prepared
by reacting the compound of formula (25) having sulfonyl halide as R; with alcohol (R3;OH) in
the presence of a base (for example, triethylamine or 4-dimethylaminopyridine) in a solvent (for
example, dichloromethane or diethyl ether).

Alternatively, the compound of formula (I) can be prepared by reacting the compound
of formula (24) having sulfonic acid as R; with alcohol (R3;0H) in the presence of a base (for
example, triethylamine, 4-dimethylaminopyridine, or sodium hydride) or a catalyst (for example,
cobalt chloride), in a solvent (for example, dichloromethane or diethyl ether). Alternatively, the
compound of formula (I) can be prepared by reacting the compound of formula (24) having

sulfonic acid as R; with a halogen compound (R3;X) in a solvent (for example, acetonitrile).
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O 8]
X R1
_NH, N,
R2 \N’N N R2 \NfN N
e X
N N
8 R4 H (1 R4 H

(R1=Si(R32),)

Method (y)
The compound of formula (I) having a trialkylsilyl group (-Si(Raz)3) as R; can be
5 prepared by treatment of the compound of formula (8) having halogen with a base (for example,
n-butyl lithium) in a solvent (for example, tetrahydrofuran) at a low temperature (-80 to 0°C),
followed by treatment with trialkyl halide (XSi(Rz2)3).

O
R1
O-Ry,

Ro

[ Ay

1
(A=indole)
10

The ester of formula (1) having indole as ring A is commercially available, or can be
prepared by methods well-known in the art, for example, methods (1) to (3) described below.

15
Method (1)

The indole of formula (27) having an alkoxycarbonyl group (C(O)OR33) can be
prepared by alkoxycarbonylation of the indole compound of formula (26) which is protected by
an alkylsulfonyl or aryl sulfonyl group.

20 In general, alkoxycarbonylation is achieved by reacting a base (for example, lithium
diisopropyl amide) with the indole compound of formula (26) which is protected by an
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alkylsulfbnyl or aryl sulfonyl group, in a solvent (for example, tetrahydrofuran), and then

reacting this with a carbonyl source (for example, ethyl chloroformate).

0. H
OJ\( R
R1 NN o R1-/@['>‘_40

OR,,

R2 R2
28

29

Method (2)
The indole of formula of (29) having an alkoxycarbony! group (C(O)ORs3) can be
prepared as follows: pyruvate ester is reacted with the hydrazine derivative of formula (28) in a
solvent (for example, methanol or ethanol) under an acidic condition (for example, in
10 hydrochloric acid or acetic acid) to produce a hydrazone derivative; and this hydrazone
derivative is reacted in a solvent (for example, ethanol, dichloromethane, or toluene) under an

acidic condition (for example, in hydrochloric acid or methanesulfonic acid).

H
R1 NH, =1 N O
% OR
Rz % O‘ RZ 33
O R33
30

29

15
Method (3)
The indole of formula (29) having an alkoxycarbonyl group (C(O)OR33) can be
prepared by heating the o-ethynyl aniline derivative of formula (30) in the presence of a catalyst
(for example, copper acetate) in a solvent (for example, dichloroethane) as described in Hiroya,
20 K.etal (J. Org. Chem., 69, 1126, (2004)) or Hiroya, K. ef al. (Tetrahedron Letters, 43, 1277,
(2002)).

O
R1
O-Ry,

R2

1
(A=azaindole)
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The ester of formula (1) having azaindole as ring A is commercially available, or can be
prepared by methods well-known in the art, for example, by methods (4) to (7) described below.

O.
X O;\ér R33 O
% OR,,

31 32

Method (4)

The azaindole of formula of (32) having an alkoxycarbonyl group (C(O)OR33) can be
prepared as follows: pyruvate ester is reacted with the aminohalopyridine of formula (31)in a
solvent (for example, pyridine) as described in Lachance, N. ef al., Synthesis, 15, 2571, (2005);
and the resulting enamine is heated in the presence of a palladium catalyst (for example,

tetrakis(triphenylphosphine)palladium) and a base (for example, dicyclohexylmethylamine).

33‘0
O 0]
= —— Y
NO, N(ﬂ OR33
33 34 32

Method (5)

The azaindole of formula (32) having an alkoxycarbonyl group (C(O)OR33) can be
prepared as described in Romanelli, M. N. ef al., Arkivoc, 286, (2004) by synthesis of the
intermediate of formula (34) by reacting oxalic acid ester with the methylnitropyridine of
formula (33) in the presence of a base (sodium ethoxide or such) in a solvent (for example,
ethanol); followed by catalytic reduction under a hydrogen atmosphere.
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Method (6)
The azaindole of formula (32) having an alkoxycarbony! group (C(O)ORaz3) can be

prepared by thermal decomposition of the 2-azido-3-pyridine acrylic acid ester of formula (35) in
5  asolvent (for example, mesitylene) by heating as described in Roy, P. J. et al., Synthesis, 16,
2751, (2005).

R 7 537
O:,S:O O:‘S:O
N
oY OR,,
36 37

10 Method (7)
The azaindole of formula (37) having an alkoxycarbonyl group (C(O)OR33) can be

prepared by alkoxycarbonylation of the azaindole compound of formula (36) which is protected
by an alkylsulfonyl group or aryl sulfony! group.
In general, alkoxycarbonylation of azaindole at position 2 is achieved as follows: a base
15 (for example, lithium diisopropyl amide) is reacted with the azaindole compound of formula (36)
which is protected by an alkylsulfonyl group or aryl sulfonyl group, in a solvent (for example,
tetrahydrofuran); and then this is reacted with a carbonyl source (for example, ethyl

chloroformate).

Fl’ro

—ee R2
zro 1
Br 0 (A=pyrrole)
Bi}\&&
-39

20

The ester of formula (1) in which A is a pyrrole ring, and either one or both of R; and Ry
are aryl or heteroaryl group(s) can be prepared by Suzuki coupling reaction between the
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monobromopyrrole of formula (38) or dibromopyzrrole of formula (39), and aryl boronic acid,

heteroaryl boronic acid, aryl boronic acid ester, or heteroaryl boronic acid ester.

N

- N

"N >—R3
N

R4 H

W

The benzimidazolyl-5-hydrazine of formula (5) is commercially available, or can be
prepared by methods well-known in the art, for example, by methods (8) to (11) described below.

HN

H
O,N ON N AN N
2 \@ENHZ . 2 \g N L \@ H-R3 HN \Q:N\}—R3
NH, N N T N

R4 H R4 R4 H

40 / 41 42 / 5

@N\}—Ra 7
N Rag e

R4 H X .
\'/TN\%Rs RN N
“ ~H RGN
44 45
X 2 T (?RM
N X N Rypa N N or, B N
@:ﬁ%% — \@Nym —— Eas \©:N\>_R3 \@:N}—}%
Pro Pro H
44 48 47 48
10
The benzimidazolyl-5-hydrazine of formula (5) can be prepared by methods
well-known in the art,
Method (8)
15 The S-nitrobenzimidazole of formula (41) is prepared by reacting the

4-nitro-1,2-phenylenediamine of formula (40) with carboxylic acid (R;COOH), aldehyde
(R3CHO), orthocarboxylic acid triester (R3C{OR)s), or acyl halide (R3COX) under an acidic
condition (for example, in hydrochloric acid or sulfuric acid), or in the presence of Lewis acid
(for example, boron trifluoride/diethyl ether complex or dichlorooxozirconium (IV)), in a solvent

20  (for example, methanol or xylene).
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The aniline derivative of formula (42) is prepared by catalytic reduction of the prepared
compound of formula (41) under a hydrogen atmosphere in the presence of a catalyst (for
example, palladium carbon or palladium hydroxide) in a solvent (for example, methanol or
ethanol).

The 5-bezimidazolyl-5-hydrazine of formula (5) is prepared by subsequent diazotization
under an acidic condition (for example, in hydrochloric acid) and reduction using tin (II) chloride
or such (for example, tin (II) chloride). Meanwhile, the 5-nitrobenzimidazole of formula (41)
can also be prepared by nitration of the benzimidazole of formula (43).

Functional groups can be modified, for example, by methods described in “Smith and
March, March’s Advanced Organic Chemistry (Fifth ed., John Wiley & Sons, 2001)” or “Richard
C. Larock, Comprehensive Organic Transformations (VCH Publishers, Inc., 1989)”.

Compounds used as a material for the production may be those commercially available, or as
necessary, may be produced by conventional methods.
(Method 9)

Alternatively, the compound of formula (46) was prepared by introducing a protecting
group into the benzimidazole moiety of the 5-halobenzimidazole of formula (44) in the reaction
system. The protecting group used is preferably a group that can be readily and selectively
removed for deprotection in subsequent steps. Methods of selection of protecting groups and
deprotection are described, for example, in Greene and Wuts, Protective Groups in Organic
Synthesis (third ed., John Wiley & Sons, 1999). The methods are appropriately used depending
on the reaction condition. For example, a dimethoxymethyl group, trimethylsilyl group,
p-methoxybenzyl group, tetrahydropyranyl group, formyl group, benzenesulfonyl group or such
can be introduced as a protecting group under acidic or basic conditions. When a protecting
group is introduced, acids are preferably used in a range of about 1% to about 1 equivalent.

The acids include inorganic acids such as hydrochloric acid; sulfuric acid or sulfonic acids such
as toluenesufonic acid; carboxylic acids such as acetic acid, propionic acid, and benzoic acid;
salts of strong acids such as pyridinium toluenesulfonate; and substances that generate
hydrochloric acid in the reaction system, such as trimethylsilyl chloride. In addition to the
above Bronsted acids, Lewis acids such as metal halides including zinc chloride, magnesium
chloride, and lithium chloride are also effectively used in the reaction for introducing protecting
groups. When a protecting group is introduced, bases are preferably used at one equivalent or
more; or in some cases, at an excess amount such as about three equivalents. The bases
preferably used include metal hydrides such as sodium hydride and potassium hydride; metal
carbonates such as potassium carbonate and cesium carbonate; and metal alcoholates such as
potassium t-butoxide and sodium t-butoxide.

Then, a base was added for halogen/metal exchange reaction to produce an intermediate
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in which the halogen group of formula (46) is replaced with a metal. Alkyl lithium or alkyl
magnesium halide is preferably used as the base. More preferred bases include lower alkyl
magnesium halides such as isopropyl magnesium chloride, isopropyl magnesium bromide,
sec-butyl magnesium chloride, and cyclohexyl magnesium chloride. Solvents that ensure the
stability of metal reagents in the reaction system are preferably used in the halogen/metal
exchange reaction. The solvents include, for example, ether solvents such as diethyl ether,
dimethoxy ethane, and tetrahydrofuran. A reaction temperature that ensures the stability of
metal reagents in the reaction system is preferred. Considering known halogen/metal exchange
reactions described in documents, the preferred temperature ranges from about -80°C to room
temperature, more preferably from about -78°C to 15°C.  The bases used herein are in solutions
commercially available, or prepared using alky! halides and metal lithium or metal magnesium.
An intermediate resulting from replacement of the halogen group of formula (46) with a metal is
treated with an azodicarboxylic acid derivative (for example, azodicarboxylic acid di-zert-butyl
ester or azodicarboxylic acid diethyl ester) to obtain the compound of formula (47). Then, the
benzimidazole-protecting group is removed for deprotection to provide the protected hydrazine
of formula (45). The protected hydrazine of formula (45) can be purified and isolated from the
reaction solution as a free form or a salt with an appropriate acid. The appropriate acids include
not only inorganic acids such as hydrochloric acid, hydrobromic acid, and sulfuric acid, but also
any acids that are effective in the crystallization and purification. The acids include, for
example, sulfonic acids such as methanesulfonic acid and toluenesulfonic acid, and carboxylic
acids such as acetic acid, benzoic acid, malic acid, maleic acid, and fumaric acid. Finally, the
hydrazine-protecting group is removed for deprotection to provide the benzimidazolyl hydrazine
of formula (§). The deprotection may be carried out under known acidic or basic conditions
described in documents.  Acids used in the deprotection include not only inorganic acids such
as hydrochloric acid, hydrobromic acid, and sulfuric acid, but also strong acids including
carboxylic acids such as trifluoroacetic acid and pentafluoropropionic acid, and sulfonic acids
such as methanesulfonic acid and toluenesulfonic acid. As necessary, the reaction solution can
be diluted with an appropriate solvent, and the deprotection can be carried out.  The solvents
preferably used herein include amide solvents such as DMF, DMA, and NMP. The
benzoimidazolyl hydrazine of formula (5) of interest can be produced by treatment in such a
solvent at a temperature ranging from about ice-cold temperature to the boiling point of the
solvent. Meanwhile, bases suitably used in the deprotection include alkyl metal hydroxides
such as sodium hydroxide and potassium hydroxide, alkyl metal carbonates such as sodium
carbonate and potassium carbonate. The benzoimidazolyl hydrazine of formula (5) of interest
can be produced by treatment in the presence of such a base in alcohol such as methanol or

ethanol at a temperature ranging from about ice-cold temperature to the boiling point of the



10

15

20

25

30

35

109

solvent.

(Method 10)

Alternatively, the benzimidazole moiety of the 5-halobenzimidazole of formula (44) is
protected with an above-described protecting group in the reaction system to provide the
compound of formula (46). This is then heated in the presence of a hydrazine derivative (for
example, di-tert-butyloxycarbonyl hydrazine), a base (for example, cesium carbonate or
potassium carbonate), a transition metal catalyst (for example, palladium acetate, copper iodide,
or copper bromide), a ligand (for example, triphenylphosphine, N,N-dimethyl glycine, or
N,N’-dimethyl ethylene diamine), in a solvent (for example, N,N-dimetylacetamide). Thus, the
compound of formula (47) is obtained. Then, the benzimidazole-protecting group is removed
for deprotection to provide the protected hydrazine of formula (45). Finally, the
hydrazine-protecting group is removed for deprotection by the method as described above to
provide the benzimidazolyl hydrazine of formula (5).

Method (11)

Alternatively, the boronic acid derivative of formula (48) and a hydrazine derivative (for
example, di-zert-butyloxycarbony! hydrazine or azodicarboxylic acid di-fert-butyl ester) is stirred
in the presence of a base (for example, tetramethyl ethylene diamine), a copper catalyst (for
example, copper iodide, copper fluoride, or copper acetate) in a solvent (for example, methanol,
tetrahydrofuran, or 1,2-dimethoxyethane) under a nitrogen atmosphere or in the air, at a
temperature ranging from about room temperature to the boiling point of the solvent. Thus, the
protected hydrazine of formula (45) is obtained. Finally, the hydrazine-protecting group is
removed for deprotection by the method as described above to provide the benzimidazolyl

hydrazine of formula (5).

Examples
The present invention is more specifically described below with reference to the

Examples and test examples, but it is not to be construed as being limited thereto. All the
starting materials and reagents were obtained from commercial suppliers or synthesized by
known methods.  Typically, "H-NMR spectra were obtained by measurement, with or without
MesSi as an internal reference, using EX270 (JEOL), Mercury300 (Varian), ECP-400 (JEOL), or
400-MR (Varian) (s = singlet; d = doublet; t = triplet; brs = broad singlet; m= multiple). Mass
spectrometric measurements were carried out using the mass spectrometer LCQ Classic (Thermo
Electron), ZQ2000 (Waters), or ZMD4000 (Waters). Microwaves were generated using
Initiator™ (Biotage).
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[Example 1: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1 H-indol-2-yl)-methanone]

TZ. 7

An aqueous solution (1.67 ml) of 4 M sodium hydroxide was added to an ethanol
solution (17 ml) of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(1-benzenesulfonyl-1H-indol-2-
yl) methanone (87 mg). The resulting mixture was stirred at room temperature for 2 hours.
The reaction mixture was poured into water. The resulting solid was collected by filtration,
washed with water, and dried to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl) methanone (40
mg, 63%).

'H-NMR (DMSO-Dyg) 8: 12.47 (1H, s), 11.70 (1H, s), 8.32 (1H, 5), 7.70 (1H, d, J = 8.0 Hz),
7.66-7.55 (2H, m), 7.50-7.45 (2H, m), 7.31-7.23 (2H, m), 7.10-7.06 (1H, m), 7.01 (2H, brs), 2.53
(3H, s)

ESI (LC-MS positive mode) m/z 357 [(M+H)"]

[Example 1A]

Synthesis of
[5-amino-1-(2-methyl-3H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone
L-malate

Predetermined amounts of L-malic acid (68 g, 0.507 mol) and
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[5-amino-1-(2-methyl-3H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone
hydrate (190 g, 0.507 mol) were dissolved in dimethyl sulfoxide (0.418 1, 2.2 v/w) and acetone
(0.4181,2.2 v/iw). Then, the resulting solution was filtered using a Kiriyama rohto (No. 4 paper
filter), and placed into a 10-1 separable flask with a jacket. The reaction solution was heated at
50°C for dissolution.

A predetermined amount of L-malic acid (544.4 g, 4.06 mol) was dissolved in acetone
(1.25 1, 6.6 v/w) and acetic acid (0.418 1, 2.2 v/w). Then, the resulting solution was filtered
using a Kiriyama rohto (No. 4 paper filter), and placed into a 10-1 separable flask with a jacket
while keeping the inner temperature at 45°C or higher. The seed crystal (0.95 g, 0.5%) was
suspended in acetone (7.5 ml), and then this was placed into a 10-1 separable flask with a jacket.

After seven hours, the suspension was cooled to 25°C.  The crystals were collected by
filtration using a Kiriyama rohto, and washed twice with acetone (0.85 1, 5 v/w). The resulting
wet powder was placed into a 10-1 separable flask with a jacket.

Acetone (2.85 1, 15 v/w) was added into the flask, and the suspension was stirred for
three hours at 50°C.  The resulting crystals were collected by filtration using a Kiriyama rohto,
and washed twice with acetone (0.85 1, 5 v/w).

The resulting wet powder was dried for three hours under reduced pressure at an outer
temperature of 40°C to provide
[5-amino-1-(2-methyl-3H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(1H-indo!-2-yl}-methanone
L-malate (556.9 g, 73%).

'TI.NMR (DMSO-Dg) 8: 11.69 (1H, s), 8.31 (11, 5), 8.25-7.00 (10H, m), 4.25-4.22 (1H, m), 3.33
(2H, brs), 2.69-2.32 (9H, m)

FAB positive mode m/z 157.1, 232.1, 289.2, 357.2 [(M+H)"]

[Example 1B]

Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone
hydrochloride
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[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-(1 H-indol-2-yl)-metha
none (194 mg) was dissolved in dimethylformamide (1.94 ml). An aqueous solution of 2 M
hydrochloric acid (300 ul} was divided into five portions and separately added dropwise thereto
at 25°C. 2-Propanol (4 ml) was divided into three portions and separately added to the reaction
solution at five-minute intervals. The resulting precipitate was collected by filtration, and
washed with 2-propanol (1 ml). Then, the powder was dried under reduced pressure at 40°C.

This yielded an opalescent powder (188 mg, 88%).

11.72 (1H, 5), 8.39 (1H, 5), 7.96 (1H, d, J = 2.1 Hz), 7.92 (1H, d, T = 8.7 Hz), 7.71 (14, t, T = 2.1
Hz), 7.68 (11, t, T =2.1 Hz), 7.51 (1H, 5), 7.48 (1H, d, ] = 2.1 Hz), 7.28 (1H, d, T = 7.6 Hz), 7.23
(3H, s), 7.09 (11, t, T = 7.6 Hz), 2.82 (311, s).

ESI (LC-MS positive mode) m/z 357 [(M+H)"]

[Example 1C]

Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yi]-(1H-indol-2-yl)-methanone
1-methanesulfonate monohydrate

N 0
Yy N
o N
N
0
—S-0 OH

An aqueous solution (64.9 ml) of 2 M methanesulfonic acid was added to a
dimethylformamide solution (420 ml) of
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone (42
g). This was stirred at room temperature for 20 minutes. Then, methyl-t-butyl ether (105 mi)
was added to the reaction solution. 3.0 mg of a seed crystal was added thereto, and this was



10

113

stirred at room temperature.  After confirmation of crystal precipitation, methyl-t-butyl ether
(105 ml) was divided into four portions and separately added to the reaction solution at
15-minute intervals. The reaction solution was stirred at room temperature for 1.5 hours. The
resulting crystals were collected by filtration using a Kiriyama rohto.  The solid collected by
filtration was washed three times with methyl-t-butyl ether (210 ml), and dried to provide
{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1H-indol-2-yl)-methanone
1-methanesulfonate monohydrate (42.68 g, 84%).

'H-NMR (DMSO-Dg) 8: 11.70 (1H, s), 8.39 (1H, s), 7.99 (1H, d, J = 1.6 Hz), 7.94 (1H, d, ] = 8.8
Hz), 7.74-7.68 (2H, m), 7.51-7.46 (21, m), 7.29-7.18 (3H, m), 7.11-7.06 (1H, m), 2.84 (3H, s),
2.37 (3H, 5)

ESI (LC-MS positive mode) m/z 357 [(M+H)"]

The compounds of Examples 2 to 35 listed in Table { were synthesized by the same

method as in Example 1.

Table 1
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Exam- Structure Compound name miz  [TH-RER
ple
o e TH-NMIR (DNSO-D) B; 12.46 (1O, &, 3 = 3.6 Mz}, 14.62
2 f5-aming-1-(2-methyl- 11 1-benzimidazol (A.0H, €}, 830 11.0H. d, J = 4.9 Hz), 7.64 (3.9H, m), 7.4 (2.0,
firﬂi{?’ii1;;?;(212?;13]3611?;5:(:22::;I 44D | 790 (1.0 £ £ = 7.3 Hz), 7.40-6.00 {3.0H, ), 366 (2.0H, 5.
7 ’ o * 2.54{3H, ), 2.48.2.42 (2.0H, m}. 1.71 {8.0H, ).
15 -arnino-1-(2-metyd- 1 - TH-NMR (CO3OD) 5: 8.27 (1.0, 51, 7.70-7.60 {3.0H, m}, 7.44
benzirnidazol-3-41)-1H-pyrazol-4-y1 {4.0H. 51, 7.40-7.30 (204, m}, 7.41 (1.0H, dd, 4 = £.4, 1.2 Hz).
3 2P ; 470
{6 4-hvdroxy-piperidin- 1 -yimethyl) 3.64 {3.0H, m). 2.80-2.80 {2H, m), 2.6 (3.08, 8}, 2.30-2.20
-1H-indol-2-ylj-methanone {2.6H, m}, 1.84-1.80 {2.04, m), 1.65-1.50 (2.0H, m},
~ x 0 {5-amino-1-(2-methyl-1H
AN ; R - -1-(2-methyv]l-1H-
~ b s L [ "N'\?/ hcnyimiday(ibi-\f]‘]--liI— vy od-4-v] | 'HAUR (CD,0D) 5: 9.62-5.98 (1H, m]. 8.3 (1H, s}, 325 {11,
4 | Ho A 4 _,:,-/f_“\s. Pt IHA . 1‘ 3 3ot é’ Y N 358 (0. =5.9Hz), 7.78-7.65 (2H, m), 7.59-7.56 {1R, m}, 7.51 (18, &
S ;ﬂh‘ﬁg;"ﬁ- 2-clpyndin-2-y1)- J =58 Hz). 7,59 {%H, dd. J = 8.5, 2.0 Hz), 252 (3H, s},
[S-armino-1-(2-methyl-1T1- H-NNR {CD30D) &: 8.27 (1.08, s, 7.74-7.68 {3.0H, m}, 7.48-
5 benzimidazol-34 - 1H-pyrazol-4-y1j 455 |20 (20H.m, 7.36 [1.0M, &, J = 1.0 Rz, 743 {1.0H, m), 3.74
-(G-piperazin-1-yimethvl-113-indol- {2.0H, m], 3.25-3.20 (4.0M, m}, 2,77-2.30 (4.0H, m}), 2.66 {(3.0H,
241)-methenone s}
. o 5 armiino- | -(2-rpetind- 111 1H-NMR (DWMSO-DB) B: 12.45 (1.0H, br 8), 11.50 (1.0, br s},
Iy ”~-°-@~'j;h,,,ﬁ » {;f;ﬁ;ﬁgnlm(f ;11:;]j)ii—1i};l~razol-4-x-1 | 8.27 (£.0H, 5}, 7.60-7.55 3.0, m}, 7.40 [4.69, br 5. 7.32-7.28
6 ~ DN el Lrormhold vl {13 AL 486 |(1.0H.m), 6.83 (3.04, br s), 6.75 {1.01, dd, J = 8.8, 2.4 Hz}, 4.1
'S - ’"(~;m°fp holin-4-yl-ethoxy)-1H- (2.0H. 1, 5= 5.5 Hz), 3.60 (4.0H, £ 4 = £.6 Hr), 334328 (4.0H,
ndol-2-y1}-methanone my, 273 (2.0, £ J = 5.5 Hz), 263 {3.0H, s}.
o & |5amino-1-(2-mothyl- 111 TH-NIR {DMSO-DE) &: 12.45 (1.08, br s, 1144 (1.0H, brs),
I et benzimidazor- 5 1H L] B.27 {$.0H, 5}, 7.64-7.57 {3.0H, m}, 7.39 [1.0H, br s), 7.28 (1.04,
7 O~ 7 enzimidazol-5-yD-1H-pyrazol-d-I | ynr |o' 52 8.3 biz), 6.96-6.95 (3,01, o, 6.79 [0 d, J = 8.6 Hz),
-[6-(tetrabydro-pyran-4-yloxy)-111- 4.59-4.53 {1.0H, m), 3.90.3.85 [2.04, m), 3.53-3.43 (2.0H, m),
indol-2-y1}-methanone 2.53 3,04, s}, 2.02-1.98 (2,01, m), 1.68-1.52 {2.0H, m}
f s g 1HNMR (DMSODS) & 12.48 (1H, s}, 1210 (TH, 5}, 8.32 (4H,
Vs il 3 1101 -2~ - - SR N o y S y S} G
Sy A |3-amino-1-(2-methyl-H- ) d, 3= 3.6 Hz}, 7.66 {1H, og, S= 4.8, 3.3 Hz), 768 (1H, £, J= 4.0
& i St My bm"m‘da""l“?'«"l}']H'p5'm"‘§1'4"3’1] SO1393 |y 747 M 6, J= 7.8 Mz}, 7.327.54 {3H. m), 7.26 (3R, 1,0 =
Uﬁ ~{(4-chloro-111-indoi-2-yl)-metuanonc 7.7 Hz}, 749 (10, 8}, 796 (1K, 5}, 2.64 {3H, 5},
N
g - I 1H-NMR (DM30-06) 5: 12.48 {$H, ), 11,83 {1H, s}, 8.28 [1H,
& Nit. [5-amino-1-(2-methyl-111- e g r S): &
B — 0t Y g ’ 5}, 7.88 {1H, &, J = 1.5 Hz), 7.63-7.50 {2H, m), 7.47-7.44 (2H, m),
9 /\)\)—%ﬁm A benzimidazol-5-vl)-1H-pyrazol-4-vl] | 438,437 |y 5y 4d S- a6 1.9 1z, 720 K, 0d, 3= 8.5, 4.8 H2).
‘1}\ A «(5-bromo-1 H-indol-2-y1)-methanone 7.0¢ (24, s}, 2.56 {3H, 5).
H
A o )
i‘\ P, (0 m, {5-amino-1-(2-methy}-1H- TH-NMR {DMSO-DB] 8: 12,23 {1,0H, 5}, 8.22 {1.0H, 8}, 7.54-
10 ! "fs L henzimidazol-3-y1-111-pyrazol-4-1} 483|757 (20H, m}, 7.54.7.48 (2.0H. m}, 7.28 {1.0H. dd, 5 = 8.3,1.8
: WL | -d-iodo-1H-indol-2-yT)-methanone Hi25, 7.40-5.95 {3.0H, m}, 3.48 (2H, £, 2.53 (3H, %)
]
H oo ,
) 1w, 2-|5-amino-1-(2-methyl-111- TH-NMR {DMSO-DB) &: 12.46 {1.01, 5}, 12.26 {1.0H, 5), .30~
11 7 S benzimidazol-541)-11-pyrazole-4- 382 1823 (2.0H. mi V.60 {5.04. m}, 7.28 (1.9H, ¢, = 8.4 Hz}, 7.05
b ‘(;\:L;f" carbonyl}-1H-indole-5-carbonitrile (2.6H, m}, 2.52(3.0H, 5.
Y
s o |5-ammino-1-(2-methyl-1H-
PV T, benmidarol- D1 T-pyrazol-41] 1H-NIAR {DI4S0-D6} 5: 12.96 {108, &), 8.28 {1.0H, 5).7.73
2] F =~ CREIIIGAZOL Y1) DHPYTAZOT 3 | 453, 456 |(1.08, m),7.63-7.60 (3K, m), 7.44 (1.0H, 5, 7.27 (1.0H, m), 7.05
Sy~ | +(6-bromo-5-flucre-11i-indoi-2-5T)- {2.0H, b7 &}, 2.53 (31, s).
& ;3 methanone
i o S
/C]:j)«(g(m; '[a:af:yurggﬂ-(f;mith%;lH: _ 1H-NVIR (DMSO-DS} &: 42.45 {4.0H, 5}, 1197 [4.0H, 51, 8.2
13 # s benzimidazol-3-y1)- IH-pyrazo ¥l 381 {134, s}, 7B5 {1.04, s}, 7.64 {2.0H, m}, 7.48 {2.0H, m), 7.34-
« ﬁn*}—“ ~(5-cthynyl-111-ndol-2-y1)- 7.28 {200, ™}, 7.04-6.80 (2H, m), 3.99 (£.0H, ), 254 (3.0, &),
g methanonc




| S-amino-1-2-methyl-1H-
benzimidazol-3-v1}-1H-pyrazol-4-y1]

TH-SMR {DISO-D6) 5. 8.35 (14, s}, 7.79 (14, d, I = 8.6 Hz),

727 7.63-7.58 {6H. m), 7.52 (1H, 5}, 7.42-7.26 (3H, m), 7.08 (2H, br
4 -[6-(2-fluoro-phenyl)-11 I-indol-2-v1} 391 s}, 2.54 {31,‘5;" ! (i) (0H, m, 795
~mnethanone
E)’”“/‘nngl”}(}z;’fﬁiﬁr o 1H-NHIR {DRSO-DS) 5: 12.48 (1R, 5], 11.86 {1H, 5), 8.34 (1K,
15 CTIICAZON I - -pyTar N 3['] 45%  |s),7.80 (1M, d, 4 = 8.6 Hz), 7.73 (2, br 5, 7.65.7.42 (25H, m),
6-(3-fuore-phenyl)-1T-indel-2-y1] 730 (1R, d, J = 6.9 Hz}, 7.02 (2H, br €], 2.54 (3H, s},
-methanone
St 190w 1 mf T A 1TY.
L’) m‘.‘“?gf &2 f“f‘i?}[h‘nv rvoldn] THHISR {DIS0D6) 5: 12.66 (1R, 3, 1182 (4H, ), B.34 {16,
16 enzimidasol-5-y1)-1H-pyrazol-4-y]| 451 |s), 7.84.7.65 (5H, m}. 7.50 {1H, br s}, 7.43.7.27 {5, m}, 7.03
{6-(4-fluoro-phenyl)-1TH-indol-2-v1] (24, br s}, 2.54 {3H, 51,
-mcthanone '
A Yy TH-BEIR (DIS0-DB) 5: 12.49 (1H, s}, 11.84 (1H, 3). 8.35 (#H,
};’“"‘17““3'1'(]ijf:ﬁ’%i; H‘ ol € 3.4 Hel, 7.77 [1H, d. § = 8.2 Hz), 7.86 (1H. & J = 42 Hz),
17 benzimdazol-553)-1H-pyrazol-4-311 | 4oy 165 1750757 (38, m). 7.63.7.50 {2H, brs). 7.48-7.39 (2H. sm}, 7.30
-[6-(2-chloro-phenyl)-11T-indol-2+y1] {4, @, J = 6.8 Hz}, 7.94 (1K, 6d, J =B.1, 1.3 Hz}, 7.04 (ZH, d. J
-methanone =44.5Hz}, 2.84 {3H, s},
S -amino- 1 < 2-metiel- 11 1R-NMR (DHSODE) 5; $2.40 {1, s}, 14.86 {41, 5), .34 (1H,
EID i ! ky ,m:;“?]’;r’}ﬁ. bl 4, = 3.0 Hz), 7.80 {1H, d, J = 8.3 Hz, 7.72 (3H, m}, 7.68-7.66
18 PONZITIAA701- -1 =) T i-pYraza ',”3 1 467, 4B |(3H, m), 788 {1, d, J = 8.4 M), 7.61 [TH, d, J = 7.6 4z}, 7.43
-6-(3-chloro-phenyl)- 111-indol-2-y1] (AM, d, 3 = 7.8 Hz}, 7.30 {3H, ddd, £ = 8.6, 4.1, 1.8 H2), 7.05
-methanonc {2H.d,J = $4.0 H2}, 2.54 {3H, s}
SNPN ) - . L TR-NMR (DMSO-D6) 5: $2.49 {1H, 8}, 11,55 (14, 5), 8.34 (1H,
] s " Y (2-methyl- 1] 1-
ui\r.ﬂ L’ %‘Tlm,g“i ({ ‘m?lﬂkiii 1 ol dn] $).7.76 421, <, 3 = 8.1 Mz}, 7.75-7.71 {2H, m), 7.72-7.68 (1H. m},
19 AT eniimidazol-5-y1)-IH-pyrazol-d-ll | gog 46q 1754760 (44, my, 754 (2H, 6,4 = 8.4 Hz), 7.54 (4, d, J = 2.0
Sty | {6-(4-chloro-phonyD)-1H-indol-2-¥1] Mz), 744 {1H, dd, J = 8.4, 1.6 Hz}, 7.30 [$H, dd, S = 8.7, 1.5
by -methanone Hz), 7.05 {24, br &}, 2.54 {3H, ).
}\ .
%j @ £ g 15-amino-1-(2-methyl- TH- 1H-NMR (CDI0D) 5: 832 (1H, 51, 7.96 {1H, §}. 7.85 (H, 4, J =
20 | FRE / 'S 9 M bﬁ}m;?dﬂwh‘?hlﬁ nifafi?ligﬂi 501 |87 Hzi, 7.77 {164, 8,5 = 6.6 Hzi, 7.68.7.62 (BH, ), 742 1754, 4t
Sty | 18- Q@ fluoromethyl-phenyl)-1H- 3=133, 5.4 447}, 7.06 (2H, o, 4 = 8.7 Hz), 2.6 {3t 5).
o indol-2-yl}-methanone
BN N [5-amino-1+(2-methyl-1T]- TH-NMR ({COI0D) 51 3.28 {44, 8), 7.64 (2H, br s}, 7.83 11K,
i3 N ML VA 134 v—w i -] /) ¥ -\ » 3
24 r o s benzimidazol-5-v1}-11-pyrazol 41 501 dd, J = 8.4, 0.7 Hz), 7.76-7.75 {1H, mj, 7.67 {1H, br s}, 7.65.7.62
sty | {6-(3-trifluoromethyl-phenyD-1H- (2H, ), 743 {1H, 4, 3 = 1.5 Hz), 7.40-7.38 {2H, m}, 7.36 [1H, g,
it indol-2-yl}-methanone $=20#4z), 261(3H, s}
o _
g Mo [5-amino-1-(2-methyl-113- 1H-NMR {CDIOD} 5: 831 {1H, s}, 7.89 (2H, <, J = 8.4 Hz},
22 Tt e benzimidazol-5-y1)-1H-pyrazol-4-ylf soq  |85VH.d,J=23, 07 Hx), 7.817.80 (1H, m), 775 (2H, &, J =
~ e {6-(4-trifluosomethyl-phenyl)-1H- 8.1 Hz), 7.69.7.65 {2H, m), 7.45 (1H, dd, 4= 8.4, 1.6 Hz), 7.43
rs""\@l?—— indol-2-y1}-methanope 24, d, 4 = 0.8 Hzj, 7.39 (2H, dd, = B.5, 2.1 Hz), 262 {3H, 5),
“
1 Vr/ § - {5-amino-1~(2-methyl-1H- 1H-NHMR [DMSO-DB} &: 13.0-11.5 (1H, 8}, 11.2-10.5 (1H, 5},
2 . ”}b( : bonzimidazol-5-yD- H-pyrazold-yl] | goq gy (628 11H, 1 7.60 (2,40 =43 Hr], 748 11K, d, /= 8.4 Hz),
Br SLPEN H‘*‘;—* -(4-bromno-1H-indol-2-¥1}- ' 728725 (2H, m).7.14 (2H, t, § = 8.4 H2).3.17 (2H, 5}, 2.53
L. i methanonc {3H, s}
=
CI/\,C . [5-aminio- 1-(2-methyl-1H- THMMR (DMSO-DE) 5 $2.48 (TH, 5}, 11.94 {14, 4, 4 = 2.2
Y )4 benzimidazol-5-y])- IH-pyrazol-4-yi] Hz}, 8.57 {1H, 1d, 4 = 3.0, 1.6 Hz), B.36 {1H, 5}, 8.13 {H, 5),
24 # =~ 2 T B A pl‘ pray d}} 452 1787781 {2H, m}, 7.73 (1H, dt S = 65, 1.5 Hz}, 7.64-7.52 {2H,
\N*N\ﬁ’\ﬂxy— -[6-(3-fluoro-pyridin-2-y1)-1H-indo ), 7.52 (tH, d, J = 1.5 Hz), 7.49-7.45 [1H, m), 7.3% (1M, did, 4 =
! -2-y1]-methanone 8.6, 4.8 Mzl 7.06 12H, s}, 2.54(3H, s1.
\(jj 7 " {5-amino-1-(2-methyl-1H- 1H-MMR {DMS0-D6] 5: 12.44 {1.0H, d, J = 3.7 Hz), 11.53
25 = = benzimidazol-5-y1)-11i-pyrazol-4-yl] g7y |10 d.J= L6 H2|, BZ8 (100, d, §=47 Hz), 77762 {1.0M,

-(6-methyl-1H-indol-2-v1)-
methanone

ml, 7.59-7.64 {2.0H, m), 7.32 {418, §), 7.327.24 (2.0H, m},
7.03-5.84 {3.0H, m), 2.53 (3.04, s). 2.4% (3.04, s}.
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benzimidazol-5-y1)-1H-pyrazol-4-y1}
- 3-(4 4-difluoro-piperidine-1-

[5-amino-1-2-methyi-114-

THNMR (DMSO-DS) 5: 1242 (1.0H, 5), 11.88 {1.0H, 5}, 8.28
{4.0H, 54, 7.80 {4.0M, d, J = 1.2 Mz}, 7.65-7.45 {4.0H, m}, 7.32

6 NP
2 < W (0 |carbonyl)-11-indol 291 methanono 8§04 40M, dd, J = 8.4.1.6 Hz), 7.2 {1.0H. m), 7.05-6.90 {2.0H, ),
- 3.70-3.55 {4.0H, m}, 2.51 {36, 5}, 2.16-1,25 (4.0, m},
l\l‘] 5 t5-amino-1-(2-methyl-1H- 1H-MMR {DMSO-DS) : 12.42 {1.04, s}, 11.90 (1.0H. 5}, 8.28
L d e benzimidazol-5-y1}-1H-pyrazol-4-y1} (1.0, 8}, 7.74 {5-0H, 4, d = 0.8 Hz), 7.55-7.45 {4.0H, m}, 7.30-
27 | T A : 504 {voru S PIAILOR, 60" 0.8 FE) T S 18 AL o T
b \ -] 5-(3,3-difluoro-pipendine-1- 7.23 {2.6H, ro}, 6.58 {2.0H, m}, 3.84 (2.0H, m), 3.57 {2.0H. m},
»;“ carbonyl)-1H-mdol-2-vl]-methanone 2 57 {3.6M, 8), 2.20.2.00 (2.0, ). 1.74.-1 60 {2.06H, 8.
2+|3-amino-1-(2-methyi-111- 1H-NMR (DMSO-DE) 51 12.43 {1.04, £, 11.96 [1.08, s}, 8.98
28 benzimdazol-5-v1)-TH-pyrazole-4- 4gp  |110R,8.0=85H2|, .31 (2.06.m), 77 [10H. 44, J = 87. 17
carbonylj-1-indole-S-carboxylic Hz), 7.70-7.50 {4.0H, m). 7.28 {1.0H, m). 7.05-6.90 (204, m},
acid (2.2.2-frifluoro-ethyl)-amide 4.15.4,00 {2.0H, m}. 2.52 {3.0H, s).
PP Ay 1HNMR (DIMSO-DE) &: 12,48 (14, 8).12.02 {44, &, J=1.8
[5 amine I 2 f“f"g’ﬂ 1H ‘ W Hz}, 8.06 (1H, d, J = 1.1 Hz, .35 (2H, 9}, 8.28 (3H. dd, J = 8.8,
2% benzimiduzol-3-vI-1pyrazol 43111 gon o500, 594 (1, 4, 4 = 8.2 Had, 7,99 {44, 60, d = 5.2, 4.6 Hal
| 6-(3-trifluoromethyl-pyridin-2-41)- 784 (11, 6, = 8.2 Hej, 7.64.7.62 (2H, m), 753 {1H. &, 4 = 1.1
i-indo-2 -methanone Hz) 7.31 {1H, ad. d = 8.2, 2.2 Mz}, 7.07 (2H. 5), 2,54 |3+, 3.
{3-amino-1-(2-methyl-15- THNUR (DMSO-DS) 5: 12.48 (1H, 5}, 11.94 (14, 4, J = 2.2
329 henzimdazol-5-v1)-TH-pyrazol-4-v1] 502 Hz), 8.34-8,31 {3H, m}. .18 (14, t, J = 7.7 Hz), 7.88-7.84 (IH,
d | 6-(6-trifluoromethyl-myridin-2-y1)- m), 7.65-2.58 {2H, m), 7.52 {1, d. J = 1.6 Hz}, 7.34.7.30 {1H,
1H-indol-2-y1}-methanone ), 7.06 (2H, &, J = 22.0 Hz), .54 {3H, 5).
| 5-amino-1-(2-methyl-111- TH-NMR {DMS0-D8} 5: 12.48 {1H, s}, 11,85 {1H, s}, 8.72 {1H.
a4 benzimidazol-5-y1)-1H-pyrazal4-y1} | oo 0 dd.J = 22,1 Ha, .34 {15, 6], .25 1H, 5], £.04.7.99 2H, m),
46-(5-chloro-pyridin-2-y-1 Hadol- | 0% *7Y 17.02.7.80 (2H, m), 7.63 (2H, s}, 7.51 (3H, 5}, 7.30 {14, 0 4 =
2-yl-methanone 8.5,1.9 Hz), 7.05 {2H, d, J = 6.5 Hz}, 254 {3H, 3).
St 1 (et T THNMR (CDI0D) 5: 846 {TH, dd, § = 5.2, 0.4 Hz). B.31 {1,
L’,""I?‘“?g, 1{]2 ,m?hﬁ ]”1 ol do] s), B.05-3.04 [1H, m), 7.93 (1H, dd, S = 8.0, 1.7 Hz).7.84 §H,
32 *‘6‘“‘4"“‘ “tg(’ri" Y 21 " 3’?‘;“‘;;'. L‘“l 31 448 ldd,J=8.4,0.7 Hz), 7.77-7.76 {1H, ), 7.88-7.67 (2, m}, 7.43
-[6-(4-methyl-pyridin-2-y1)-1 H-mndol 54, 8, 3 = 6.8 Haj, 7.36 (1H, dd, J = 8.6, 2.6 Mz}, 722713 (1H,
-2-y1] methanone m), 2.62 (3H, 8}, 2.48 {3H. s).
{5-amino-1-(2-methyl- 111- . 1H-NER (DMSO-DS] 5: 12.48 (1H, of, 11.85 (1H, 3, 8.34 (1H,
23 benzimidazol-5-vI)-1H-pyrazol-4-yi} 484 286 SL7.87 444, dd, = 7.4, 2.2 HB2). 7.79 {$H, d, = 8.2 Hx), 7.78-
-16-(3-chloro-4-fluoro-phonyl)-14- ’ 7.66 {24, m), 7.65.7.58 (2K, m}, 7.57-7.49 {2H, m), 7.41 {1H4, 4,
indol-2-y1}-methancne 3 =8.2 Hz}, 7.90 (3R, d, = 8.2 Hz), 7.04 {2H, &}, 2.54 {31, sk
|3 amino-1-(2-meiyl-111- oo 21 i 5554 2 o 828 114, 81799 (R, s
P = , J = 4.9 Hz), 8.35-8. 3], 8.26 {1, 5), 7.93 (4H, 0d, =
34 %Z%?;ﬁﬁijnfjﬁh Iﬁpp: ;;012"4 ,f;] 502 |8.5, 4.4 Hz}, 782 (1H, d, 3 = 8.2 Fz), 770444, &, J = 55 Hz),
Hiadoloe] tg Py ¥ 7,627,650 {2H, m), 7.62 (44, 8}, 7.30 {4H, dd, 3 =65, 1.9 Hz),
~1ndo:-2-Fl;-methanone 7.06 (2K, 5). 2.54 (3H, s).
S amino- 1 -(2-methvi-11- 1H-NER (DMSODE) 6: 12,47 [1H, 8), 7190 {1H, d, I = 1.6
%c:u@r{gazébsrfl;y{ Hepyrazold-] Hz), 892 (H, 6, J = 3.8 Hz), 836631 (2H, m), 778 [1H, . I =
35 o YA LEpYTazola Yl 502 |8.2Hz), T.67-7.86 {4H, mi, 7.53 (11, d. J = 1.6 Hz), T.30 {1H. 4,

-[6-(4-triflucromethyl-pyTidin-2-y1j-
1H-indol-2-y}] methanone

=824z}, 7.49 {45, 4,4 = 8.2 Hz, 7.04 (2H, d. & = 10.4 Hz},
2.5¢ {3H, 8},

[Example 36: Synthesis of

[5-amino-1-(6-fluoro-2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methan

one]
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[5-Amino-1-(6-fluoro-2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(1-benzenesul
fonyl-1H-indol-2-yl) methanone (114 mg, 0.22 mmol) was dissolved in isopropanol (2.2 ml), and
an aqueous solution of 1 M sodium hydroxide (2.2 ml) was added thereto. The resulting
mixture was heated at 90°C with stirring under a nitrogen atmosphere for two hours.  After the
reaction mixture was cooled to room temperature, water and a saturated aqueous solution of
sodium dihydrogen phosphate were added thereto. The product was extracted with ethyl
acetate. The organic layer was isolated, washed with an saturated aqueous solution of sodium
chloride, and dried over magnesium sulfate. The desiccant was removed by filtration. The
filtrate was concentrated under reduced pressure, and the resulting residue was purified by silica
gel column chromatography (amino silica gel; dichloromethane/methanol = 100/5) to give
[5-amino-~1-(6-fluoro-2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1 H-indol-2-y1)
methanone as a yellow solid (75 mg, 89.8%).

'H-NMR (DMSO-Dg) 8: 12.60 (1.0H, brs), 11.70 (1.0H, brs); 8.31 (1.0H, 5), 7.69 (1.0H, d, J =
7.6 Hz), 7.62(1.0H,d,J=6.8Hz),7.55 (1.0H, d, J = 10.7 Hz), 7.50-7.45 (2.0H, m), 7.25
(1.0, dd, J=7.6,7.6 Hz), 7.08 (1.0H, dd, ] = 7.6, 7.6 Hz), 7.02 (2.0H, brs), 2.53 (3.0H, s)
ESI (LC-MS positive mode) m/z 375 [(M+H) ]

The compounds of Examples 37 to 63 listed in Table 2 were synthesized by the same
method as in Examples 36.

Table 2
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Structure Compound name miz TH-NMR
2 H .
HC.)H{YN s 2- 5~_annno-1-(2~mcthyl-l H- KR (DMSO-D6) 5: 42.74 {14, br s}, 12.06 {1H. 5), .36
L oAd™ N 2 benzimidazol-5+1)- IH-pyrazofe-4- 404 {(AH, 5, 8,18 {14, s), T.72-2.76 {3H, m}, 7.65 (1M, dd, J = 8.4, 1.4
Qr;_:‘s e | carbonyl}-1H-indole-6-carboxylic Hz}, 7.52 {1H, dd. S = 2.2, 0.8 Hz}, 7.48 {$H, br s}, 797 2H, br
\L/Nﬁ' 2cid s).2.67{3H, s).

{5-amino-1-(2-methyl-1H-
henzinidazol-5-y1)- 1 H-pyrazol-4-v1}
-(6-hydroxvmethvi-1H-indol-2-v1)-
methanone

TH-NMR (CD3I0D) 5: 8.32 {14, 5),7.88 (1H, d, J = 2.2 Hzl,
387 [7.85(1H, d.J = 8.8 Hz), 7.70-7.68 (2H, m}, 7.49 {1H, 51.7.36
(4H, s, 7.1% (1, dd, 3 = 8.2, 1.1 Mz}, 4.72 (2H, 5}, 283 (3H, 8).

1H-NIR {DRSO-D6) &: 12.51 (1.0H, br s}. 11.49 {LOH, brs},
8.27 (1.0H, 5}, 7.61.7.55 {3.0H, ), 7.40 {1.0H, br 8, 7.28 {1.0H,
dd, J = 8.3, 2.6 Hz}. 6.94-6.93 {3.0H, m), 6.74 {1.0M, 4d, . = &£.8,
2.0 Hz), 409 {2.0H, t, J = 5.8 Hz), 3.32.3.30 {4.0H, m}, 2.72
{2.0H.§ J = 5.8 Hr), 2.53 {3.0H, 5}, 234-2.32 (4.0H, brm), 236

| S-arnino-1-(2-methyl-11-
henzamidazol-3-vD-1Hpyrazol-4-41}
-804 2-(4-methvi-piperazin-1-yl)-
ethoxy}-1H-indol-2-v1} -methanone

498

(3.0H. 5.
,(*aﬂf\r;’ s [5-amino-T1-(2-methy]-1H- ;‘;:“g’? ‘LD:’;S;Z?E_’F:; 211205:{‘;”;, :)';'51"0:; 256“;07542,;3{15[))”
L ; 5y el SovDe T amveraeo] cd v . SO, 83, 103 AR, MY, AT LU, BT s o,
WA . he(“_’ ;’md“fl""j > ?Eg ”i g :}f S gs7 |ad,d = .3 20Hz), 6.957-6.95 (3.0H, m), 6.78 (10K, od, J = 8.8,
W A6-3-methyl-oxelan-3-vimcthoxy)- 2.4 Hz), 455 (20K, 0, J = 5.9 Hzj. .33 (20H, €, = .9 Hzl,
Sty T ndol-Z4y1-methanone 458 {2.0H, 5, 2.53 (3.0H, 5}, 1.4¢ (3.00, &).
. o , 1H-NMR (DESO-DB) 5 12.48 (1.0, br 5}, 14.65 (1.0, br s},
Y™ Yl o | 5-ammino-1-(2-methyl-111- .30 (1.0H, s}, 7.54-7.62 {3.0H, m), 7.43 {1.0H, br 5}, 7.40 (1.0H,
it S el . benzimidazol-5-v)-1 Hepyrazol-4-vi| 475 br 8], 7.28 (1.0M, dd, J = 8.3, 1.0 Mz}, 7.04-7.02 (3,04, rn}, 4.88-
< A\.""'Tf \|’“>_ ~[6-(3-fluoro-piperidin- I-vimethyi)- Z 457 (1.9H. m), 3.58 {2.8H, s}, 2.74-2.67 {1.0M. m}, 2.53 {3.0H,
v’_& 11-indol-2-y1]-methanone §3, 2.51-2.4% {1.0H, m}, 2.46.2,33 {1.0H, m}. 2.28-2.23 {1.0H, m},
1.83-1.72 {2,064, m), 1.55-5.43 (2.0H, m}.
. Y ) 1H-NMR {DRISO.D6) 5; 12.48 {1.0H, br s}, 1162 {1.0H, brs),
[3-amino-1-(2-methyl-1H- .30 (1.6, 8), 7.52-7.60 (20K, m), 7.4% {4.0H, br g}, 7.4% (1.08,
52 benzimidazol-5-yI)-IH-pyrazol-4-y1} 5op  |BSh728(L.0H 6 J < 8.34a) 7.05(1.0H,d, =78 H1}, 6.3
-(6-{[bis(2-methoxy-ethyl)-amino]- (5.0, br s}, 6.87 {1.0H, brs), 3.73 (2.0H, 5}, 3.42 (4,04, £ 3=
methyl}-TH-indol-2-yl}-methanone 6.4 Hz}, 3.22 {3.0H, s}, 2.22 {3.0H, s), 2.66 (4,.0H, 1, J = .1 Hz),
2.53 (3.0H, 5.
[S-amino-1-(2-methyl-1H- {H-NMR {CD30D) B: 8.27 {(4.0H, s}, 7.71-7.65 (3.0, m}, 7.47
43 benzimidazol-3-y1)- 1H-pyrazol -4-yl} g3 |UOMLS) 740,36 (2,08, m), 793 (10K, 00, J = 8.1, 1.2 Hz),

[ 9— |-{6-(methyl-prop-2-ynyl-amino)- 3.73{2.0M, 5}, 3.32-3.30 (2.0H, m}, 2.73 {1.0H, {, J = 2.4 Hz),

- methyl}-1H-indol-2-y1}-methanone 2.62 {3.0H, s}, 2.58 {3.0H, s).
O £ g [3-ummino-1-(2-metky-1H- .30 {10, o 1-66.7 5101, 143 (161, b o 7.42 (0
A N iy simidazol-5-v1)-1 H-pvrazol-4-vi {0H, s}, 7.65-7. OH, mi, 7. A, br s}, 7. BH,
AT Zfi s b[;"”;m;d;’ﬁ"l ; 31)'1}-1?%1;;1;01 VL 476 lore).7.28 (4.0, dd, d= 8.6,4.7 bz}, 7.06-6 ¢ (3.0H, i, 374
Nf\(\] 3— | -(3,3-difluoro-pyrrotidin-1- {2084, 5), 2.87 {2.0H, £, J = 13.4 Hz}, 274 (20H, £ J=7.1 Hz},
S yimethyh)-11¥-indol-2-y1}-methanone 2.53 {3.0H, 5}, 2.33-2.26 {2.0H. m].

{5-amino-1-2-methyl-1H-
benzmidazol-3-v1)- 1 H-pyrazol-4-yi}

1H-NMR (DWISO-DB) 5: 12.47 {.0H, br s}, 14.56 {1.0H, br s,
828 {1.0H, 8), 7.67-7.58 (3.0H, m), 7.45-7.4% {2.0H. m}, 7.3
{(1.0H, d, J = 8.8 Hz), 7.41-6.87 (3.0H, m}, 3.83-3.5¢ {2.0H, m},

45 -[6-(2,5-dimethyl-pyrrolidin-1- 468 3.02:284 {1.0H, m}, 2.63.2.57 {1L.OH, m}, 2.53 {3.0H, s}, 2.00-
yimethy)-1B-indol-2-y1|-methanonc 1.93 {1.0H, m}, 1.81-4.76 {4.0H, m), 1,36-4.28 {2.0H, m), 0.57
(3.0, 4.4 = 6.1 Hz), 0.96 {3.0H. ¢, 4 =6.1 Hz).
SO — 1H-NKIR {DRISO-DE) 5 12.67 {1.0H, br s, 11.67 (4.0H, br s},
[S-amino-1-2-methyl-1H 536 {1,0H, 5}, 7.66.7.62 (3.0, m), 7.45 [1.0H, br 5}, 7.4% {1.0H,
benzimidazol-5-y])-1 H-pyrazol-4-yl]
48 a Y- LEepy L 480 ibra}, 7.25 (1.0, 6d, J = 8.8,2.0 Hzj, 7.65-7.00 {2.0K, m), 3.68
-[6-(3,3-difluoro-pipendin-1- (2.0H, 51, 284 {2.0H, §, J = 12.2 Mz), 2.53 {3.01, 5}, 2.44-2.42
yvimethyl)- 1H-indol-2-y1}-methanone (2.0, m), 1.93.1.83 {2.0H, m}, 1.69.1.63 (2.0H, m}.
) 1R-HMR (DMSO-DB) B: 12.47 {1.0H, br 6}, 11.62 (1.0H, brs),
| S-amino-1-(2-methyl-1H- ) .36 {1.0H, 51, 7.64-7.58 {3.0H, m}, 7.42 {10, br 8), 7.42 {1.0%4,
s 1° benzimidarol-5-yh)-1H-pyrazol-4-y1] 470 br ), 7.28 {1.0H, 4, J = 8.8 Hz}, 7.07-6.58 {3.0H, m}, 4.12.4.09
~{6-((S)-3-mcthyl-morpholin-4- {%.0F, br T, 3.66-3.60 {2.0H, m), 3.46-3.40 (1.0H, my, 3.20.3.14
ylmethyh)- 1 --indol-2-v1]-mothanone (5.0H, m), 2.53 (3.0H, s, 2.44-2.40 {1.01, m), 2.44-2.07 {1.0H,
‘ : m), 1.05-4.0% (3.0H, br mj.
| S-amtino-1-(2-mothyl-111- TH-RMR {DMSO-D6) §: 12.48 (1H, 5}, 1988 {14, 5], 8.32 (14,
48 Denimidazol-5-y1)-1H-pyrazol-d-v1] | 435, ag7 (0= 34 B2l 798 (1H,d, § =36 Hz), 785 (24, br o), 7.56-7.58
o < v B >

~(&-bromo-11-indol-2-yh-methanone

{461, m), 7.50 (1M, br s), 7.30-7.28 {14, m}, 7.22 {1H, dd, J = 4.6,
1.6 Hz}, 7.05 {2H, d, J = 14.2 Hz}, 2.53 (3H, s}.
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{5-amino-1-(2-methyl-1H-
benzimidazol-5-¢1)-1TT-pyrazol-4-y1}
~{5-iodo-111-indol-2-vI}-methanone

483

THNIIR (DMS0-DB} & 12.45 (1.0, 5), 11.87 (1.0H, 5}, 8.26
(1.5, & J = 4.7 Hz), B.O6 {1.0H, o, J = 1,8 Hz), 7.65 {1.0H, d, J
= 8.4 Hz), 7.6 (1.0, ¢, J = 41 Hz}, .50 {4.6H, dd, J= 8.6, 16
Hz}, 7.38 (.04, 8}, 7.33 (1.0H, d, J = 8.6 Hz}, 7.2 (1.0H, m},
7.0% {2.0H. ), 253 (3.0H, d, J = 1.0 Hz),

50

{S-amino- 1 -(2-methyl-1H-
benzimidazol-5-vl}-TH-pyrarol-4 1]
~(1H-pyrrolo| 3,2-b [pyvridin-2-+ 1)~
methanonic

358

TH-NRIR (CD,;0D) §: 2.02-8.98 (1H. m), £.31 {1H, 5} 8.25{1H,
d, =59 Hz}, 7.70-7.65 {2H, m}, 7.68-7 .58 (1H, m}, 7.51 (1H, d,
/= 5.8 Hr}, 7.39 (1K, dd, J = 8.8, 2.0 Hz}, 2.62 {3H, 5).

&1

[S-amino-1-(2-methyl- 111~
benzimidazol-5-41)- 1H-pyrazol-4-vif
-(3-bromo-G-trifluoromethyi-111-
mdol-2-yi}-methanone

503, 585

1H-NIIR (DMS0-D8) 5: 42.49 (1.01, br s}, 12.33 (1.0, br s},
8.30 {1.0H, 5. 8.17 (4.0, 5), 7.0 {4.04, s}, 7.62-7.52 ({3.0H. m},
7.2% {1.0H, dd, § = 8.5, 1.7 Hz), 742 {2.0R, br 5), 2.63 {3.04, 5).

52

|3-amino-1-(2-methy]-111-
benzimidazol-53-41)-1H-pyrazol-4-vi|
«(6-10do-1H-indol-2-v1)-methanone

483

TH-RUIK {DMS0-D8) §: 12.43 (1.0, s}, 1177 (1.0H, s}, 830
{1.0H, 5), 7.86 {1.0H. ). 7.58 {3.0H, m}, 7.46 (1.0H, s}, 7.26
(4.0H. dd, 3 = 8.4, 1.6 Hz), 7.20 (106, m}, 7.05-6.90 (2.0H, m),
2.53 {3.0H, &},

53

[5-amino-1-(2-methvi-TH-
benzimidazol-3-y1)-111-pyrazol-4-vi}
-{4-methyl-1H-indol-2-yi)-
methanone

374

THNMR (DMSG-D6) 6 12.47 (1.0H, br s}, $1.66 (1.0H, brs),
BAG {1.0H, s}, 7.62-7.60 (2.0H, m), 7.45 {1,0H, s}, 7.30.7.28
{2.0H, m}, 714 {£.0H, dd, § = 7.3, 7.3 Hz), 6.95 (2.0, br s}, 6.6
{4.0H, d, J = 7.3 Hz), .67 {3.0H, 5}, 2.53 (3.0H, 5).

54

| 5-amino-1-(2-methyi-1H-
benzimidazol-5-y13- 1H-pyrazol-4-vl]
~{4-1sopropyi-1H-indol-2-v1)-
methanone

396

FH-NMR (DMS0-D6} & 12.47 (3.0K, br s}, 14.6% {1.0H, br s},
£.23 {1.0H, 5}, 7.64-7.59 (268, rm}, 7.28 (1.0H, &, = 8.3, 1.5
Hz}, 7.25 (4.0, br s), 7.15 (1.0, dd, J = 8.0, 8.0 Hz), 7.04-6.97
{3.0H, ), 6.55 (1.0, &, 3 = 8.0 Hz§, 4.76-4.73 {1.0H, m). 2.53
{3.0H, 5}, 1.38 (.04, d, J = 5.9 Hz).

55

| 5~amino-1-{2-methyl-111-
benzimidazol-5341)-1H-pyrazol-4-yl |
-[5-2-fluoro-phieny])-1TT-indol-2-yi]
-methanene

451

1H-NMR {DMS0-D6) 5: 12.45 {18, br s), 11.82 {1H, s}, 8.32
{14, 9, 3 = 4.8 Hzl, 7.85 [1H, s), 7.65-7.83 (1H, m}, 7.56-7.52
{8H, m}. 748742 (3H, m), 7.39-7.35 {1H, e}, 7.31-7.28 {3H. m),
7.04 (14, by ), .99 {1H, br s, 252 (3K, 5},

56

{5-amino-1-(2-mothyl-111-
benzimudazol-5-v1)-111-pyrazol-4-yl}
~(5-benzyl-1H-indol-2-y1)-
methanone

447

THANIR {DMBOD,) 6: 42.47 {3H, br s}, 14.62 (1K, br s}, 8.29
(1H, s}, 7.69-7.53 {2, m}, 7.52-7.48 {1H, m}, 7.42-7.36 {21, m),
7.32-7.23 (5H, m), 7.20-7.12 {24, m}, 7.06-6.83 (2H, m}, 4.02
{2H, 5}, 2.53 13H, 5).

57

{S-amino-1-(2-methyl-111-
benzimidazol-5-y1)- 1H-pyvrazol-4-y1]
- 5-(2-trifluorornethyl-phenyl)-111-
indol-2-y]]-methanone

501

1H-NMIR (DM S0-DE} 5: 12.48 (1H, br s}, 11.82 {4H, s}, 8.31
(14, 5}, 7.83-7.8% {1, mil, 7.72-7.70 (1K, ), 7.60-2.57 {aH, mi,
7.52.7.50 (2H, m}, 745 (1H, 4, 3 = 7.2 Mz}, 7.28 |14, didf, J = 5.4,
2.0 Hz}, 7.49-7.57 (1K, m), 7.0% (2H, br s}, 2.52 (34, 5).

58

[5-amino~1~(2-methyl- 111~
benzimidazol-5-y1)-171-pyrazol-4-y1]
-} 5-(3-{luorophenyl)- 1 1-indol-2-yl}
-methanone

451

FHNMR (DMSDDB) 5: 12.47 1M, s), 14.84 (1M, 5}, 8.30 {14,
31,788 {1H, s}, 7.61-7.45 (SH, mi, 7.28 {1H, &, J = 5.4, 1.8 Hz),
7.45-7.42 {14, m}, 7.01 {2H, br 5. 2.52 (3K, 5.

59

[5-amino-1-(2-methyl-111-
benzimidazol-5-y1}-1H-pyrazol-4-vi}
-[53-(3-mfluoromethyl-phenyl)-1H-
indo}-2-y1}-methanone

TH-NMR (DHSO-D6} 5 12.48 (TH, br s), 11.84 {1H, 5}, 8.20
{41, 8, B.05 {14, d, J = 1.3 Hz), 8.02-8.00 {1H, m), 7.87 {3H, &},
7.72-7.68 (6H, m}. 7.50 1K, 5}, 7.28 (1H. dd, 3 = 8.4, 2.2 Hz},
7.62 {2H, s), 2.52{34, 5}.

&0

| 5-amino-1-(2-methyl-1H-
henzimidazol-5-yD)-17I-pyrazol-4-v1]
~(d-cthynyl-13I-indol-2-y1)~
methanone

381

1H-NKIR {DMS0-D6) 5: 12.67 [1.0H, br s}, 12.01 {4.0H, br s},
£.2411.0H, s}, 7.62-7.60 (2.0H, m}, 7.67 7.53 (1.0, m), 7.31-
7.24 {4.0H, i}, 7.63 {2.0H, br 5), 4.44 {1.0H, ), 2.53 {3.0H. 5).
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H
Gt il D L. )
sl]'ji,;._{ e [ 5-amino-1-(2-methyl-1H- tH-RMR {DNST-DB) 67 12.46 {3H, 8}, $1.52 (38, 83, .23 (1H,
T | T berwzimidazol-5-y1)-1H-pyrazol goq  STS9TEEQH M 792 (14,5, 7.7 (1H, 0, )= 86,20 Ha},
' -NJ& ‘T‘A‘T' - ~4-y1}-(511-1 3 jdioxolo}4,5-] v 7.07 (%, s}, 5.92 {2, br s}, 630 {$H, s). 5.58 {24, s}, 2.52 [3H,
S indol-6-y1)-methanone &
P
U;/—’(\__(ﬂiiz [ 5-amino-1-{7-Nuoro-2-mathyl- 1HHMR (DMSD.D5) 5: 12.81 (1.0H. 5}, $5.68 (1.0H. 8}, 833
52 N 111-benzimidazol-5-y1)- 111- 375 {104, 5}, 7.7 {1.0H. d, J = 8.0 Mz}, 7.58-7.40 {3.GH, m}, 7.30-
: ks E \Tﬂ‘:““ pyrazol-d-yl]-(1H-ndol-2-v1)- ~ 722 {1.0M, m}, 748 [1.0H, d, & = M2 Hz), 7.08 (3.0H, m), 2.55
il n methanone 13.0H. s}
F
5 .
- S-amino-1-(2-methyl-1H-
. i 4{‘/ Lex?ﬁﬁlgdﬂi}-gj’?&{;{n }'\Ifrayﬂi FHNMR [DMSO-DE) 8: 1246 17, d, § = 5.3 bz), 11.88 (3,
Cea | F 0T b St LTS ] Y F]’ j sgq  ShEINUIHE J=83H) 805 (5H,5),7.00 2.4, J = 8.4 )
: s K -3-y1[-{3-(d-trifluoromethyl- 7.80 {28, 6, 3 = B.A Hz}, 7.63-7.57 j4H, m}, 7.53 {31, =1, 7.30-
F phenyl1H-indol-2-y1[- 7.7 134, m), 7.06 [1H, 5, 7.60 (4H, s}, 2.52 {34, &1,
methanone

[Example 64: Synthesis of
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-butoxy-1H-indol-2-yl)-metha

5 none]

H
A N0
- | \ /U o,
,,,,,,, \O,—‘ o - /}_/\‘
b, N N
N U -

A mixture consisting of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[S-butoxy-1-(toluene-4-sulfonyl
10 )-1H-indol-2-yl]-methanone (70 mg), dioxane (3 ml), and an aqueous solution of 5 M sodium
hydroxide (300 pl) was stirred under reflux for two hours. The reaction mixture was cooled in
an ice bath, and acidified with an aqueous solution of 5 M hydrochloric acid.  The solvent was
distilled off under reduced pressure. Water was added to the residue obtained by concentration
under reduced pressure. The solid was collected by filtration, washed with water, and dried to
15 give
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(5-butoxy-1 H-indol-2-yl)-metha
none (35 mg, 65%).

"H-NMR (DMSO-Dg) 8: 12.45 (1H ,5), 11.54 (1H, d, T = 1.8 Hz), 8.25 (1H, s), 7.65-7.63 (1H,

20 brm), 7.57-7.55 (1H, brm), 7.36 (1H, d, J = 8.8 Hz), 7.32 (1H, d, J = 1.8 Hz), 7.30-7.28 (1H,
brm), 7.12 (1H, d, J = 2.4 Hz), 7.01 (1H, brs), 6.95 (1H, brs), 6.90 (1H, dd, J = 8.8, 2.4 Hz), 3.98
(2H,t, J=6.4 Hz),2.53 (3H, s), 1.76-1.69 (2H, m), 1.51-1.44 (2H, m), 0.95 (3H, t, J = 7.3 Hz)
ESI (LC-MS positive mode) m/z 429 [(M+H)']
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The compounds of Examples 65 to 89, and 204 to 239 listed in Table 3 were synthesized

by the same method as in Example 64.

5 Table 3
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Eixam- Structure Compound name miz  [tHNMR
P {7
‘o TH-NMR {DMS0-08} 3: 12.45 (1H, s), 11.56 {11, 6, 4 = 4.8
B ; BRI [5-ammino-1-(2-methyl- 111 Haz), 8.28 (11, ), 7.66-7.62 {TH, br m), 7.60-7.56 (1H, br m),
4 s reN berzimidazol-5-41)-1 Hopyrazol-4-v] 7501, d, S = 1.8 Hz). 740 {IH. 6, 3= 8.5 Hz), 737 R, d.J =
85 NQ/’” L e _{;ﬂlﬁ; e c)ﬂ dmf’f::’f)‘f’] e P 454 [18Hz), 706 (11 d, 4 = 8.5 He), 7,96 (1M, dd, 4 = 8.5, 1.8 H2),
! o r;p 3 2,60 {1+, br s}, 6.95 (44, br 5}, 2.89.2.87 {2H, m), 2.55-2.61 (1H,
N indol-2-y1] methanone br ). 2.53 (3H, ¢}, 2.26 (3H, 8}, 2.01-1.95 {24, I}, 1.82-1.65
{44, m).
. - PR T 5 o [ wf Ty | 1. -
o R I om E ;‘Z’n P d‘:fluli]ug_lllgjirgfuf:‘ll 1111 . TH-NMR (DNSO-DB) 8: 12.45 [1H, 5}, 11.65 {1H, s}, 8.67 (14,
66 | o S~ 1T YT “h “{] i it 450 s}, B.38 (1H, 8}, 7.67-7.64 {3H, M}, 7.42 (2H, 6}, 7.28 {1, 5},
T (U carbonyl]-1TT-indol-6-y1} - 7.02-6.93 {3+, m}, 2.95 (3H, s}, 2.53 (3K, 5},
methanesulionamide
. TH-NBIR [DWMISO-D8) 8: 12,48 (31, s}, 1175 (41, 5), .48 135,
|3-amino-1-(2-methyl-1H- d, 3= 2.4 Hz}, 2.3 (1R, 6}, 7.0 {H, dd, J = 8.2, 24 Hz), 7.78
67 benzimidazol-5-v1)-1H-prrazol-4-vi] 54g  |UTHid 9= 7.0 H2), 7.66-7.58 {3H, m), 7.48 {1H, 81, 7.37 (1H, ddl,
-}6-(6-morpholin-4-yl-pyridin-3-1)- J=8.5, 1.2 Hz), 730 {1H, del, J = 8.5, 1.8 Hz), 7.01 (2H, 61 896
1 H-indol-2-¢1}-methanone {1H, 8, J=8.5 Hz), 3.78-3.70 (3H. m}, 3.54-2.47 {4H, m}. 2.54
{3H, s}
o 4H-NMR (DIISO-DB) 5: 12.46 {44, s}, 14,54 t44, 5}, B.28 [1H,
| 5-amiino-1-(2-methyl-11 1 83, 7.50.7.67 {34, m), 7.38 ($H, 4, 3 = 1.4 Hzy, 728 (1H, dd, J =
[33] benzmidazol-3-yl)-1H-pyrazol-4-41| 413 |84, 2.0 H2), 7.25 (1H. 8}, 6.96 (21, s2.6.83 {1H,dd. S = 83, 1.8
~{6-butyl-1TH-mdol-2-yI}-methanone Rz}, 2.68-2.65 (2H, m}, 2.52 {31, s}, 1.82-1.55 {2H, m). 1.34-
1.30{2H, m}, 0.90 {3H, t, J = 7.3 Hz).
3
el H
i Y }_(;5 [5-amino-1-(2-methvi-1H- SH-NMR (DMSO-DE) &: 12.45 {4H,8), 11.88 {19, s}, 8.3% (1H,
69 o F ‘) w2 henzimidazol-5-¢)-11T-pyrazel-4-y1] 437 s} 8.4 (1H, 8}, 7.84 (1H. 81, 7.67 (1K, 4, J » 8.5 Hz}, 7.62-7.56
&N \T»Q.rrx?” ‘—[6-—(] -methyl-1 Fpyrazol-4-y)-111- {3H, m). 7.43 E‘?H, 8}, 7.32 !’ﬂ"i: dd, J = 8.5, 1.2 Hz}, 7.28{1H, dd.
Lv”‘;’;' indol-2-yl)-methancne J=8.5, 1.8 Hz), .99 (28, 5), 3.8¢ {3H, 5}, 2.54 (3H, s}.
r@ 6o {5-amino-1-(2-methyl-111- THNMR (DIMSO-DS}&: 11.87 {(7H, S}, 8.61 |11, d. J = 1.8 Hz),
70 (:ﬁ; < b{zmgnuda;lolé—yi)ﬁ I~;;yre}r}wl§-y]1 464 3,39 {1H, :;1, 831 11H,d. J= 3.1 Bz}, 7.83 {1H. 4, I~ 85 Hz}.
Dk 6-(5-methoxy-pyridin-3-y})-1H- 79-7.72 {3H,m), 7.64 (15, 4, 3 = 21 Hz), ZESUH, d. S = 1.8
Mo e ) B R
WL | indol-2-41}methanone Hz), 7.48-7.45 {2H, m), 7.14 {21, 3}, 394 (3K, 3}, 2.65 (34, 5).
H
L
T . { S-amino-1-2-methyl-111-b 1H-MEIR (DISO-D8} 5: 11.87 (4H, &), .57 (TH, o, J = 1.8 Hz),
74 N enzimidazol-5-y1)-1H-pyrazol-4-y]] g4 (BOBUIH.S)LBII1IN, .U« A3 HI), TBI{H. 4. J= 0.5 ML),
’ -{6-(2-methoxy-pyridin-3-yi)-1H- 7.79-7.72 {3Hm) 7.64 {14, 1, § = 2.4 Hz}, 7.63 {1H, 4, J = 1.8
indol-2-yl}-methanone Hz), 7.49.7.48 {28, m}, 7.14 {28, s}, 3.84 (3H, 5, 266 (3H, 5},
ST (% erathe] Y. THNBR (DMSO-D8) B: 1246 (1H, s), 11.45 (1R, 5}, 8.27 (1M,
[’c N ! (12 fnﬁthﬁrm e $3,7.59 (1H, br £}, 7.66 {18, 8}, 7.56 (3H, ), 7.37 {1H, d, J = 1.4
72 ”, D7IAAZOL-0- D-ITEpyrarol-41l | aeg Loy 2.27 {34, dd. ) = 8.5, 2.1 Mz}, 7.46 {14, 5}, .95 {24, br 5},
~{6-cyclopropyl-1H-indol-2-y1)- 6.90 {1+, dd, 3 = 8.4. 1.5 Hz, 2.52 (3H, s}, 2.04-1.97 (4H, m},
tnethanone 0.96 {24, ddd, J = 8.5, 5.2, 2.0 Hz), 0.59-0.85 {2H, m}.
| 5-amino-1-(2-methyl-1H- THANRIR (DRISO-D6) 52 12,48 {$H, ), 14.74 (§H, 83, 8.34 (3H,
73 benzimidazol-3-y1)-1H-pyrazol-4-yi] 263 [SH7-75-7.56 (4K, ml. 748 {1H, 5), 7.40-7.28 (3H, m), 7.20 {1H,
-[6-(2-mcthoxy-phenyl)- 1T 1-indol-2- a4, 5= 8.5 H), 7.13 {3H, d, 4 8.5 Kz}, 7.09.6.98 {31, m), 3178
yH-nethanone {3H, 8}, 2.54 (3H, 8},
: B 5 s [3-amino-1~(2-mothyl-11- 1H-NMR (DMSC-D6) 5: 12.48 (54, s), 11.80 (1H, s}, .34 (15,
74 7, benimidazol-5-yl)- Ulpyrazol-d1] | 4gq |54 77911H, &) =85 Hz) 7737.60 (5K, 5). 752747 (3, m),
L"n%:‘ | (6-phenyl-1H-indol-2-y1)- 741(1H, 6d. 4 = 85,12 Hz) 737 (1K, £ S = 7.3 Hz). T30 (14,
N ‘@}g methanone <d, 4 = 8.2. 2.1 Hz}, 7.08 {2H, s}, 2.54 (3K, 8],
3
3
o:ge0
@ u {5-amino-1-(2-methyl-111- AH-NMIR (DMSO-DE} 82 12.48 [TH, 5), 11.97 (1H, 5), 2.26 (1H,
75 h T'«I'} S benzimidazol-5-y1)-1H-pyrazol-4-y1) 51z |Sh 006 (1H, ). 858 (5, 5), B35 (1H, 4, J = 3.7 H2). 7.93-7.84
Y o - 6-(5-methanesullonyl-pyridin-3-y1) {(2H, m}, 7.70-7.54 [4H, m), F.3F{1H, 4,4 = 7.0 Hz}, 7.08 {1H, s},
o Ur -1H-indol-2-y]}-methanone 7,03 {44, 5),3.44 {3H, 5, 2.54 {34, s},
i}
y
AT\ﬁ}“"? it [5-amino-1-(2-mothyl-1H- H-NMR {DMSO-DB) 6: 12.46 {$H, s}, 11.54 {11, §}, 8.27 {1H,
76 Aot i benzirmidazol-5-y1)-11T-pyrazol-4-yi} sy |Sh7-60-7.58 (3Hm}, 7.38 (H, d, . = 1.6 Hz, 7.29-7.26 (2H, m},
& H o~ H ~(6-isopropyl-1H-indol-2-y1)- 7.00{1H, dd, J = 8.5, 1.5 Hz), 6.96 (2H, br s}, 3.1-2.94 {3H, ).
P ethanons 2.52 {34, 5), 1.26 (3H, 8}, 124 {3H, =),
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| tH-NMIR {DMSO-D8) 6: 12,48 (1H, s}, 11.97 (1H, 5}, 8.6 (1M,

s 9 |5-amino-1-(2-methyl-1H-
| e e ; byt 6w
77 \_}\/ iz benrimidazol-3-vI3- 1 -pyrazol-4 vl 434 4, =4.8 Hz}, B.34 (1H, 8}, 8.26 {1H, s}, 7.87 {1H. d, J = 7.¢ Mz},
Eh e, ~(6-pyridin-2-yi-1H-indol-2-v1)- 7.997.97 (1M, m), 787 (2H, g, J = 8.5 Hz), TH3 (2H, €}, 759
(R | methancne (1R, 5), 7.36.7.28 (2H, m). 7.04 (2H, s}, 2.54 |3H, <},
_— . ; AH-HRIR (DRISO-DE) 8: 42.45 {44, s}, 19.68 {#H, 23, .27 (1H,
5. 1-(2-mothi-111-
> '“’,“‘?g; (I2 _mzthﬁllll soldocd s}, 7.84-7.57 {2H, br m}, 7.37 (1H, 81, 7.36 {4, d, S = 8.5 Hz),
78 cazimidazol-3-y1)-1114 P“;‘“f{ Y 507 17530, 9. d =15 Ha), 2.98 (1H, o, J = 8.2, 2.4 Mz), 7.00 {1H,
-(5-cyclopropyl-TH-indol-2-y1)- 44, 4= 8.5. 1.5 Hz), 6.99 (21, br 1. 2.53 {3H, 5}, 2.05-1 87 [1H,
methanone ], 0.95-8.90 {2H, m}, 0.68-0.64 (2H, m)},
3 "
g 1oe P ' THHUIR (DISO.DB) B: 12.48 {55, s}, 12.03 £1H, 5), .20 1K,
Iy 3 & - 3O |l 2o - -
W e ! (}‘ }”jthg_;fi . dd, 4 =4.9,1.5 Hz), B.35 [2H. 1, 4 = 8.0HZ), B.24 (1H, 4, I = BS
79 “ l CIEIMIAAZOL-S-Y )-1H- %f‘"“‘*z;’ p I 435 |nay 7.67 28, s).7.78 (4, el = 8.5, 4.9 Hz). 7.63 14, 53,
Wi 5= | (6-prridazin-3-yl-1kindol-2-v1)- 7.54(2H, 5), 7.3 (1H, od. 3 = £.0, 1.5 Hz), 7.06 (2H, &), 2.58
il methanone (3H. ).
P T SRy H-RIIR (DMSO-D6) &2 12.46 (161, 5), 31.62 (1, 4, J = 1.3
PR PR 3 “_‘7“’?3; (; .'“:ﬁ‘i}”lm o] Hz), 8.26 (1H, 5}, 7.65-7.55 {2H, br ). 7.36 (1H, d..f = £.8 Hz),
80 o AN benzimidazo -3y  PATAZOLA- 31 415 17.32(H,d, 4= 1.8 Hz), 7.29 |1H, dd, = B.5. 1.8 Hz), .18 (1H,
R N (3-isopropoxy-1 H-indol-2-51)- d, 4=22Hz), 6.98 {2H, br s}, 6.8 (1H, dd, J = B2, 2.2 Hz},
methanone A58.4.52 (14, m), 253 (34, &, 120 [6H. d. J = 6.1 Hz).
: [5-amino-1-(2-methyl- - 897 19 01 764.7 1 205 . T-47 1, 8.9 84 )
imidazol-3-vD- T -pvrazob-d-y , d.. , 83, 1.84-7, 3 RN , €, = 81 iz,
g1 e et 1"35“";’”*":‘]""',? ‘Jg ’]Fj p,;‘rr;."’flf; ,\lﬁ 431  [7.33(1H,d, J = 1.2 Hzl, 7.28 (1H, dd, J = B, 1.8 Hz), 7.13 (H,
: @N [3-2-methoxy-cthoxy)-iTT-indol-2- @, $=2.4 Hz). 699 (2H, brs), 6.92 (1H. dd, 4 = 8.1, 2.4 Hz),
o ¥lj-methanone 4.11-4.08 (2H, m}, 3.70-3.68 (2H, m}, 3.33 {3H, 8). 2.63 (3H, 5.
[5-amino-1-2-methyl- IH- 5T 68 2, br ), 739 10, = B2 i, T4 (L ],
S T I I s}, 7.66-7. . brm), 7. . 4.4 = 8.8 Hz), T.31 {3, s},
82 m}“‘f“]'d““’l ? 3;)! il ?’-]‘f;"’d"'l);l 427 {7.28(1H,ad, J =82, 2.2 Hz}, 7.09 {1H, &, 4 = 2.5 Hz), 6.98 (2H,
N ~o-cyclopropylmethoxy-1iH-mdol- s}, 692 (1H, dd, ¥ = 8.8, 2.5 Hz), 3,82 (2H, d. J = 7.1 Hz}, 253
7N -yI}-methanonc (3H, 8}, 1.28-1.20 {1H, ra), 0.60-0.86 (2H, m}, £.57-0.31 {2H, ral.
H [ EY 4 1
£OY™ N & {3-amino-1-(2-methyl-1H- THANIR (DHSO-D6) 6: 12.45 (1, ), 97.96 {14, 3}, .26 (11,
83 B 4 e 4 . benzimidazol-5-y1)-1T{-pyrazol-4-yl| 437 s}, 7.86-7.55 {2H, br mj, 7.60 (1H, 8}, 7.50 (1H, 4, J = 1.9 Hz),
SNy~ 1+(2,2-difluoro-5HA{ 1,3 1dioxolo[4,5-1) 7.56 (1H, s}, 7.28 {1H, dd, J = 8.5, 1.8 Hz), 7.01 (2H, br 5}, 2.53
SN indol-6-yI)-methanone (3H, s}
ci .
{f\p" vy 5-armino-1-(2-methyl-1H- THANMR {DMSO-DE) 6: 12.48 [1H, s}, 11.96 (1H s), 8.86 (1H,
2 "\(‘\x;* - benzimidazot-5-y1)-1H-pyrazol-4-v1] dd, §= 4.7, 1.4 H), B3 (1H, 8), BOT (1H, 4. § = 8.9, 1.4 Hz),
84 AL, e ehl g s pé Itindoj | 468,470 |7.84{1H.5), 729 (1H, d. J = 8241z}, 7.64 (24 61, 153 (1K ),
iy 16-(-chloro-pyridin-2-y)-1{T-indol 746741 (2H, m), 7.31 (18, ad, J = £.5, 1.9 H). 7.05 {2H, 5).
N -2-y}}-methanone 2.53(3H, 4, = 55 Hz),
15-arggiqo-t-(2—}ncﬂ1y§~ 1H- AHNKIR (DWSO-06) 5: 12.48 {1H, 53, $1.92 (3H, 53, R.68 (1H.
85 benzirmdazol-53-y}-1H-pyrazol-4-y1} 452 d, =27 Hz), 8.35 ($H, s}, 8.21 (14, d,J = 1,1 Hz). B.OS{5H,
-|6-(5-tluora-pyridin-2-yl)-111-indol dd, § = 8.8, 4.4 Hz), T.85-7.79 (3H, m}, 7.63 (2H, s}. 7.50 {1H. 8),
-2-y}-methanonc 7.31 {K, gd, J = B.5, 1,9 Hz), 7.06 {2H, s}, 2.66 (3H, s}
) H-RMR (DRISO.D8) 52 1247 {$H, d, J = 5.5 Hz), 14.50 (1H, ¢,
{S-amino-1-(2-methyl-11- =22 Hz), B3A(H, d, §= 4.9 Hz), 8.47 {TH, &), 788 (1H, d,
86 benzirnidazol-5-v1)-1H-pyrazol-4-y1} 5pp |7 83HzZ, 782774 (2H, m}, 7.58-7.64 {1H. m}, 7.60-7.55{1H,
| 6-¢6-morpholin-4-yl-pyridazin-3- ), .50 {1H. 5}, 7.38 11, &, J = $.3Hz), 7.33-7.28 {18, m),
y1)-1H-indol-2-v1]-methanone 7.07{1H, 8}, 7.01{1H, s}, 3.80-3.74 {45, m), 3.65-3.60 (¢H, mj,
2.53{3H, 5).
_arino-]1~(2-methvl-1H~ THNNIR (DMSODE} &: 12.45 (1H, s}, 14.66 {1H, ), 8.2 4H,
Ei:fﬁ;ﬁga]/éf Dme,;h; %_If}i,rﬁ_m] ] $3, 772(1H, 5}, 7.62.7.56 (2H, m), 7.87 (14, 4, J = 1.3 Hz), 7.28
87 S chlorG.cm ;) - Ii;n Do 4] 467,463 (1H,dd, J=B2, 13Hz), 7.02 (H,5), 557 (2K, 51, 392 (2H, 4,
+(3-chloro-G-eyclopropylmethoxy-1H J=7.1 Hz), 2.6 (3H, 5), 1,36-1.25 {1H, m}, 0.64-0.59 {2H, m),
-indol-2-y1)-methanone 0.44-0.38 {24, m),
-amino-1-(2-methyl- 1H-
'Lir?zmunl::g:zo(iﬁme]t)j?i 1~Hm rolda] HNBIR (DHISO-DB) 5: 1251 {1H, 5), 11.86 {7H, 5), B.3S (11,
8% 2010y 1)1 LI-pyTazol-h-y 468 s}, 778118, d, = 7.7 Mz}, 7.62 (4H, 8}, .52 (1R, 5), 7.46-7.16
-[6-(2,4-drlluoro-phenyl)- 1H-indol-2 (41, m), 7.05 (2, 3}, 2.56 (3K, 5).
~¥l]-methanonc o o )
§ e 1L THKNR (DMSO-DB} 52 12.48 {4H, s, 12.04 ({H, 51,967 -
LNLNDNG. ,LD arf’”?g 1 ([-Smjm_\i{ 11 . 9,64 (44, m), 9.27 (41, d, J = 6.5 Hz), 8.35 (AH, . J = 4.4 Hj,
89 P eozimidazol-3-y-1H-pyrazol-&51} | 405|502 (41, ad, 5 =55 2.7 Bz), 7.95 (1H, 57, 7.89 (44, o, S = 8.5

-(6-pyridazin-4-yl-111-indol-2-y1)-
methanone

H2), 7.67-7.56 (dH, m}, 7.30 (1H, £, J = 6.3 Hz), 7.10 {1H, s},
704 {11, s}, 2.54 (3H, 5).
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Example Structure Compound name m/z 1H-NMR
B ,,/’:j: {5-amino-1-(2-methyl-3H- 118 (1H, br sy, 8.28 (1, m), 770768 (. m)
T Y sond W N o . , brs), 8. , my, £.70-4, » My,
204 o5 20N benzimidazol-5-yi)-1H 391 |7.60(2H, m), 7.46 (2H, m), 7.29-7.27 (1H, m), 7.1
pyrazol-4-yi]-(6-chloro-1H- (2H, m), 2.52 (3H, )
indof-2-yi)-methanone
MHZ N [5-amino-1-(2-methyl-1H-
205 oS~ é:MN & benzimidazol-5-yI)-1H-~ 391 11.91 (s, 1H), 8.38 (s, 1H), 7.71 {m, 3H), 7.45 {m,
pyrazo!-4~yll~(5~chloro~lﬂ— 4H), 7.26 (m, 1H), 7.09 (s, ZH}, 2.62 (s, 3H}.
indof-2-yl)-methanone
O
s N2 Noo | [S-amino-1-(2-methyl-1H-
- NN@‘NH benzimidazol-5-yl)-1H- 11.92 (s, 1H), 8.32 (m, 1H), 8.25 (d, J= 7.6 Hz,
206 > >R 357 |1H),8.20 (s, 1H), 7.77 {m, 2R}, 7.51 (m, 2H), 7.18
pyrazol-4-yl]-(1H-indol-3- (m, 2H), 6.97 (s, 2H), 2.67 (s, 3H).
yl}-methanone
TS }i/{NH,_ N {S-amino-1-(Z-methyl-1H- 12.42 (s, 1H), 11.38 (s, 1H), 7.91 (s, 1H}, 7.85
207 P ;;JQNH benzimidazol-5-y)-1H- | oo |(m/1H), 7.66 (d, J= 8.3 Hz, 1H), 7.58 (m, 3H), 7.48
pyrazol-4-y1]-(1H-indol-6- {d, J= 8 Hz, 1H), 7.29 (d, J= 8.7 Hz, 1H), 6.95 {br
yi)-methanone s, ZH), 6.54 (s, 1H), 2.53 (s, 3H).
FoneN 0 [5-amino-1-Q2-methyl-1H-
o 'I/)—%(NH: benzimidazol-5-yl)-1H- 12.48 9 {s, 1H), 11.97 (s, TH), 8.27 (s, TH), 8.01
N o N o H{d, =7 Hz, 1H), 7.62 (m, 2H), 7.36 (d, J= 9.6 Hz,
208 N l‘f"“z""""'y”.‘(s'br omo-6- | 453 1H), 7.28 (d, J= 7.6 Hz, 1H), 7.02 (br s, 2H). 2.54
M fluoro-111-indoi-2-yl)- {s, 3H)
methanone
F N :
L N, fs"’"}'".o”]'(z'fthy"]ﬂ“ 12.48 (s, 1H), 11.98 (s, TH), 8.27(d, J= 4.5 Hz,
Br S , benzimidazol-5-yl)-1H- 1H), 8.61 {d, J= 6.8 Hz, 1H), 7.67 (m, 1H), 7.57 (s,
209 N Q‘ﬂ, pyrazoi-4-yl]-(5-brome-6- | 467 [1H). 7.46 (s, 1H), 7.37 (d, J= 8.4 Hz, 1H), 7.29 {t,

fluoro-1H-indol-2-yl)-
methanone

J=7.7 Hz, H), 7.03 (m, 2H}, 2.86 (m, 2H), 1.34
(m, 3H)
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210

[S-amino-1-{2-methyl-1H-
benzimidazol-3-yi)}-1H-
pyrazol-4-yi}-(5-
trifluoromethyi-11l-indoi-2-
yl)}-methanone

425

12.15 (s, 1H), 8.33 (s, 1H), 8.0 (s, 1H), 7.74 (m,
2H), 7.67 (d, J= 8.5 Hz, 1H), 7.62 (s, 1H), 7.54 {d,
J= 8.5 Hz, 1H), 7.45 (d, J= B.6 Hz, 1H), 7.13 (m,
2H), 2.65 (s, 3H)

211

{5-amino-1-2-methyl-1H-
benzimidazol-5-yi)-TH-
pyrazob-4-yl1]-(5-
trifluoromethoxy-1H-indol-
2-yh-methanone

441

12.48 {5, 1H), 11.99 (s, 1H), 8.28 (d, J= 4.8 Hz,
1H), 7.66 {d, J= 8.6 Hz, 2H), 7.56 (d, J= 9.3 Hz,
1H), 7.52 (s, 2H), 7.27 (m, 2H), 7.16 {m, 1H), 7.05
(m, 2H), 2.53 (s, 3H)

212

|S-amino-1-(2-methyl-1H-
benzimidazol-S-yI)-1H-
pyrazol-4-ylj-(4,6-dichloro-
1H-indoi-2-yl)-methanone

425

12.47 (s, 1H), 12.21 {s,1H), 8.33 (d, J= 5.6 Hz,
1H), 7.95 {br 5, 1H), 7.65 (d, J= 7.8 Hz, 1H), 7.56
(d, J= 6.9 Hz, 1H), 7.48 (s, 1H), 7.37 (s, 1H), 7.28
{m, 1H), 7.22 (m, 1H), 7.09 (s, 1H), 7.03 (s, 1H),
253 {s, 3H)

213

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1}-1H-
pyrazoi-4-yl{-(6-bromo-4-
fluoro-1H-indol-2-yl)-
methanone

453

1246 (s, 1H), 8.38 (s, 1H), 7.65 {m, 2H), 7.50 (d,
J= 5.3 Hz, 2H), 7.34 (m, 1H), 7.13(m, 1H), 7.09
(m, 2H), 2.57 (s, 3H)

214

[5-amino-1-{2-methyl-1H-~
benzimidazol-5-yf)-18-
pyrazol-4-yi}-(6-
trifluoromethoxy-1H-indol-
2-yl)-methanone

441

12.5 (s, 1H), 11.93 (s, 1H), 8.31 (s, 1H), 7.80 (d, J
=8.7 Hz, 1H), 7.62 (s, 2H), 7.53 {s, 1H), 7.41 (s,
1H), 7.29 (d, 4 = 8.5 Hz, 1H), 7.20 {m, 1H), 7.08
(m, 3H), 2.53 (s, 3H).

215

|5-amino-1-(2-ethyl-1H-
benzimidazol-5-yl)-1H-
pyrazol-4-yl}-(5-
triflucromethoxy-1H-indol-
2-yl}-methanone

455

12.50 (s, 1H), 11.98 {s, 1H), 8.29 (s, 1H), 7.67 (s,
1H), 7.63 (br s, TH}, 7.57 (d, J= 8.9 Hz, 1H}), 7.51
{m, 1H), 7.29 {d, J= 8,3 Hz, 1H), 7.23 (d, J= 8.4

Hz, 1H}, 7.04 (s, 1H), 2.87 {m, 2H), 1.48 {m, 3H)
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[5-amino-1-(2-ethyl-1H-
benzimidazol-S-y})-1H-

12.16 (s, 1H), 8.33 {brs, 1H), 8.10 {br s, 1H), 7.73
(m, 2H), 7.67(d, J= 8.2 Hz, 1H), 7.62 (s, TH)}, 7.54

216 y pyrazol-4-yl-(5- 439 |14 )= 8.3 Hz, 1H), 7.43 (m, 1H), 7.12 (or s, 3H),
) trifluoromethyl-11{-indol-2~ 2.96 (m, 2H), 1.37 (m, 3H)
yi}-methanone
Cl_r _,H Q
Cglb,,'u W, [S-amino-1-(2-methyl-1H- 1 T
- PR 11.98 (s, 1H), 8.30 (s, 1H), 7.96 (s, 1H}, 7.70 (m,
217 w7 N | benzimidazol-3-yl)-1H 425 |3H),7.46 (s, 1H), 7.42 (d, J= 8.8 Hz, TH), 7.11 (s,
g pyrazo}-4-yl]-(5,6-dichloro- 2H), 2.67 (s, 3H)
1H-indol-2-yl)-methanone
Bre o N O [5-amino-1-(2-ethyl-1H-
::’l\ 17 N\ benzimidazol-3-yI)-111- 11.91 (s, 1H), 8.28 (s, 1H), 7.74 {d, J= 6 Hz, 1H},
§ My o - 7.64 {d, J= 9 Hz, 3H), 7.46 (s, 1H), 7.31 (d, J=7.8
218 LAY | pyrazol-d-yll-(6-bromo-5- 1 467 |1 Ui 06 (or s, 2H), 289 (q, = 7.2 Hz, 2H),
il fluoro-1H-indol-2~yl)- 1.35 {t, J= 7.2 Hz, 3H).
methanone
&
AN D .
M [ [5-amino-1-(2-methyl-1H- " ( |
ar = . PRy 12.46 (s, 2H), 7.68 {m, 1H), 7.57 (d, J= 7.6 Hz,
219 2l \N’N\@N\)«—- benzimidazol-5-yl)-1H A25 | 1H), 7.49 (m, 1H), 7.43 (d, J= 8.7 Hz, 1H), 7.30 (£,
N | pyrazol-4-yl}-(4,5-dichloro- J= 6.6 Hz, 1H), 7.05 {m, 2H), 2.53 (s, 3H)
1H-indol-2-yi)-methanone
Foy N0
iy f—’% S [3-amino-1-(2-methyl-TH- 12,40 (10, 15, 1242 (o, 1H), B.37 (=, 184], 7,62
Y 2= . P 2 OB THL 40 (m, 1H), 12.12 (s, 1H), 8.37 (s, 1H}, 7.62 (s,
220 F ‘;v“‘;/’ R benzimidazol-5-y ',) H 393 |2H), 7.49 (s, TH), 7.29 {m, 1H), 7.07 (m, 3H), 6.94
tag N pyrazol-4-yl}-(4,6-difluero- (m, 1H), 2.54 (s, 3H).
[H-indol-2-yl)-methanone
N N
b ) Nop 55‘3m{”°f1‘(2“’*1eth3’ 1R~ 11.95 (bs, TH), 8.75 (s, 1H), 8.59 {d, 1H, J = 4 Hz),
Qv } My benzimidazol-5-y})-1H- 8.41 (bs, 1H), 7.95 {m, 1H), 7.89 {m, 17}, 7.82 {d,
221 S | pyrazol-4-yl)-[6-(3-chloro- | 468 1H,J=12Hz), 7.66 (m, 1H), 7.64 (m, 1H), 7.54

pyridin-4-yi)-1H-indol-2-
vH-methanone

(m, 2H), 7.22 {m, 2H), 6.86 {s, 1H], 6.63 (s, 1H),
2.8 (s, 3H), 2.18 (s, 3H)
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222

[S-amine-1-{2-methyl-1H-
benzimidazol-5-yi)-1H-
pyrazol-4-yl]-{6-(6-methyl-
pyridine-3-yl)-1H-indol-2-
yl|-methanone

4438

£.73 (15, m), 8.30 {1H, m), 8.07-8.04 (1H, m),
7.86-7.84 (2H, m), 7.75 (1H, m}, 7.68 (2H, m),
7.42.7.39 (4H, m), 2.62 (3H, s), 2.59 (3H, 5)

223

{S-amino-1-(2-methyl-1H-
benzimidazoel-5-yi)-1H-
pyrazol-4-yl}-f6-(5-fluero-
pyridin-3-yi)-1H-indol-2-
yl]-methanone

452

11.95 (s, 1H), 8.008 {m, 1H), 7.80 {m, 2H), 7.70
(m, 1H), 7.54 (m, 2H), 7.38 {d, 1H, J = 12 Hz),
7.17 (bs, 1H), 2.85 (s, TH), 2.65 (m, 1H), 2.55 (s,
3H)

224

{5-amine-1-(2-methyl-1H-
benzimidazol-S-yi)-1H-
pyrazol-4-ylj-16-(2-
trifluoromethyl-pyridin-3-
yl)-1H-indol-2-yl}-
methanone

502

8.30 (s, 2H), 8.17 (m, 1H), 8,06 (¢, TH, J = 8 Hz),
7.86 (g, 2H, J = 12 Hz), 7.67 (d, 3H, J = 8 Hz),
7.40 (m, 2 H), 2.61 (m, 3H),

225

[S-amino-1-(2-methyl-TH-
benzimidazol-5-yI)-1H-
pyrazol-4-yl]-]6-(5-chloro-
2-methoxy-pyridin-3-yi)-
[H-indol-2-yl}-methanone

498

8.30 (1H, 5), 8.09 (1H, d, J = 2.8 Hz), 7.78 (2H, m),
7.69 (3H, m), 7.42 (2H, m), 7.28 (1H, m), 5.78 (2H,
m), 3.96 (3H, s}, 2.63 (3H, s}, 2.02 (3H, m}

226

|5-amino-1-(2-methyl-1H-
benzimidazel-5-yi)-1H-
pyrazol-4-y1]-[6-(5-chloro-
pyridin-3-yl}-1H-indol-2-
yl]-methanone

468

12.55 (bs, 1H), 11.95 (bs, 1H), 8.87 (m, 1H), 8.62
(d, 1H, J = 2.4 Hz), 8.34 (s, 1H), 8.23 (t, 1H, J = 2
Hz), 7.82 {d, 1 H, J = 8 Hz), 7.78 (s, 1H), 7.60 {m,
3H), 7.52 (m, 1H), 7.47(d, 1H, J=8 Hz), 7.28 (m,
1H), 7.05 {m, 4 H), 2.54 (s, 3 H)

227

|5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-
pyrazol-4-yl]-(6-thiophen-3-
yl-1H-indol-2-yi)-
methanone

439

12.55 (bs, 1H), 11.74 (s, 1H), 8.32 (s, 1H), 7.82
(m, 1H), 7.71 (m, 2H), 7.66 (m, 1H), 7.60 (m, 2H),
7.54 (d, 1H, J = 4 Hz), 7.3 (m, 1H), 2.54 (s, 3H)
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[S-amino-1-Q2-methy)-1H-
benzimidazol-5-yl)-1H-

11.87 (s, 1H), B.81 (m, 2 H), 8.51 (m, 2 H), 8.36
(bs, 1H), 7.78 {m, 3H), 7.66 (m, 1H), 7.51 (m, 3

228 pyrazol-4-yl]-{6-(4- 468 |1 15m, 3 H), 3.04 (s, 2 H), 2.68 (s, 3
chloropyridin-3-yl)-1H- H},1.47(bs,1 H}, 1.16 {m, 6 K}
indo!-2-yl]-mecthanone
[NSPNy J [S-amino-T-(2-methyl-1H-
T = imidazol-5-yl)-TH-
S N vbe"zl";"d.fmsl :!g ) hen2.| 439 |1175(5 1H),835 (s, 1H), 7.75 (m, 4H), 7.48 (m,
229 by~ |PYTazol-4-yi]-(6-thiophen-2- 5H), 7.14 (m, 3H), 3.08 (s, 1H), 2.65 (s, 3H),
yl-1H-indol-2-yl)-
methanone
[5-amino-1-(2-methyl-1H-
R benzimidazof-5-yi}-1H- 12.59 (s, 1H}, 11.96 (s, 1H), 8.66 (d, 1H, J =B Hz),
e ] X 18.51 (d, 1H,J = 4 Hz), 8.34 (m, 1M}, 7.84 (2, 2H),
230 LAy | pyrazokd-ylj-[6-(3-fluoro- 452 (751 (s, 1H), 7.67 (m, 2H), 7.56 (m, 2H}, 7.29 (m,
pyridin-4-yl)-1H-indol-2- 1H), 7.02(m,2H), 2.67(3, 3H)
yil-methanone
[5-amino-1-(2-methyl-1H-
it the || (et e s s
. Z), 6. m, y O m, , 8. . yl =
231 [+ _ pyrazol-4-yl}-[6-2- 502 [Haz),7.84(s, tH), 7.86 (d, 1H, J = 8 Hz), 7.62 {m,
trifluoromethyl-pyridin-4- 3H), 7.54 (m, 1H), 7.31 (d, 1H, J =8 Hz), 7.07 (bs,
yl)-1H-indol-2-yl]- 2H), 2.55 (5,3H)
methanene
[5-amine-1-(2-methyl-1H-
benzimidazol-S-yl)-1H- 8.33 (bs, 1H), 8.03 (bs, 1H), 7.81 (m, 2H), 7.56
232 pyrazoi-4-yi]-{5-(3,3- 490 {m, 2H}, 7.50 {m, 2H), 4.24 {t, 4 H, J = 12 Hz),
difluore-pyrrelidine-1- 2.66 (s, 3H}, 1.49 {m, 1H), 1.39 {m, 3H}, 1.28 (m,
carbonyl)- 1H-indol-2-y1]- 4H)
methanone
g o {5-amino-1-(2-methyl-111-
,‘i\]\(i;,i;k—{:__ N, benzimidazol-5-yi)-1H- :g-)‘“f’(% :H, ::)47Hgé,(11-i;()5,71;);. (8-321(;:!),
° R e . A I8 (2 Gom , 7.77 {m, . 7.65{m, , 7.56 {m, ,
233 WAy pyrazol-4-yi|-{5-(2,6 498 |7.51 (m, 1H), 7.27 (m, 2H), 7.05 (s, 1H), 7.0 (s,

dimethyl-morpholine-4-
carbonyl)-1H-indol-2-yi]-
methanone

1H), 3.55 (bs, 2H}, 2.62 (s, 3H), 1.23 (m, 5H),
1.07{bs,3H
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[{8-amino-{-(2-methyl-1H-
benzimidazol-5-yi)-1H- 8.28 (s, 1H), 7.83 (s, 1H), 7.63 {m, 2H), 7.55 (m,
234 pyrazol-4-yH-[5-(11.4'| 551 |1H), 7.45 (s, 1H), 7.32 {d, 2H, 7.05 (s, TH, J = 8
blplperldinyl—! v_carbonyi}_ Hz}, 2.60 {m, 8H), 1.88 {m, 2H}, 1.62 {m, 4H)
1H-indol-2-yl]-methanone
|5-amino-{-(2-methyl-1H-
benzimidazol-5-yl)-1H- 8.28 (s, 1H), 7.84 {s, 1H), 7.64 (d, 2H, J = 8 Hz),
235 pyrazol-4-yl]-{5-{4-(2,2.2- 554 7.55 {d, 1H, J = 8.68 Hz), 7.45 {s, 1H), 7.35 {t, 1H,
trifluo rn_ethyg)_piperazine_ J=8 HZ), 3.67 (bs, 4“}, 347 (t, 2H, J=8 HZJ,
1-carbonyl]-1H-indol-2-y1}- 274 (m, 4H), 2.36 (s, 3,
methanone
ey [5-amino-1-(2-methyl-1H-
. o benzimidazol-5-yI)-TH- 8.28 {s, 1H), 7.84 (s, 1H), 7.65 (m, 2H), 7.55 {d,
236 Pyt ls pyrazol-4-yl]-{5-}4-(2- 513 1H, J= 8 Hz), 7.46 (s, 1H), 7.35 {m, Z2H), 3.69 (m,
hyd roxy,_cthyl)_piperazine.. BH), 6.82 (m, 3H}, 3.33 (S, 1H), 264 (5, 3H’, 2.56
1-carbonyt]-1H-indol-2-yl}- (m, 6 H)
methanone
{S-amino-1-(2-methyl-1H-
benzimidazol-5-yh)-1H- 8.289 {s, 1H), 7.99 (m, 1H ), 7.65 {m, 2H), 7.55 (m,
237 " pyvrazol-4-y1]-[5-(3,3,4,4- 526 1H), 7.47 {m, 2H), 7.39 (d, 1H, J = 8 Hz), 3.95 (¢,
- tetrafluoro-pyrrolidine-1- 2H, J =12 Hz}, 3.87 {t, 2H, J = 8 Hz}, 2.61(5,3H),
carbonyl}-1H-indol-2-yl}- 2.45(bs, 2H)
methanone
. ’;}\,ﬁ(—-f b [5-amino-1-(2-methyl-185~
A benzimidazol-5-yi)-1H-
’\\rf yl‘azol—4—yl]-[5:(()R)—3- 8.29 (S, 1H), 7.87 (d, 1H, =12 Hz), 7.67 (m, ZH},
238 Feg ety P e 8 A72 17.55(m, 1H),7.47 (m, 2K), 7.37 {d, 2H, J=8 Hz),
- fluoro-pyrrolidine-i- 5.3 (m, 1H), 3.84 (m, 6H), 2.61 (s, 3H)
carbonyl)-1H-indol-2-yl}~
methanone
M e {S-amino-1-(2-methyl-1H-
;_‘(‘»{ \"M—{://\_ﬁh benzimidazol-5- lv-]H-
<y razol-d- li-;-sf(()S);S» 8.29 (s, 1H), 7.97 (d, 1H), 7.65 {m, 2H), 7.55 (m,
239 .y by Y 472 |1H), 7.47 (m, 2H), 7.35 (d, 1H, J = 8 Hz), 5.3 (m,
e fluroro-pyrrolidine-1- 1 H), 3.77 (m, 4H), 2.61 (s, 3H), 2.2 (bs, 2H)
carbonyl)-1H-indol-2-y1}-
methanone

[Example 90: Synthesis of

[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1}-(3-fluoro-1H-indol-2-yl)-methan

S one]

[5-Amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[3-fluoro-1-(toluene-4-

10 sulfonyl)-1H-indol-2-yl]-methanone (25.0 mg, 0.041 mmol) was dissolved in methane sulfonic
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acid (0.25 ml), and stirred at room temperature for one hour. The pH of the reaction mixture
was adjusted to 6 using an aqueous solution of 1 M sodium hydroxide. After extraction with
ethyl acetate, the extract was dried over anhydrous sodium sulfate. The desiccant was removed
by filtration. The filtrate was concentrated under reduced pressure, and the resulting residue
was purified by silica gel column chromatography (dichloromethane /methanol = 60/1 to 40/1) to
give

[5-amino-1~(2-methyl-1 H-benzimidazol-5-yl)-1H-pyrazol-4-y1]-(3-fluoro-1 H-indol-2-yl)-methan
one was obtained as a pale yellow solid (8.7 g, with a yield of 55%).

"H-NMR (DMSO-Dg) 8 12.48 (1H, ), 11.50 (1H, s), 8.03 (11, d, J = 3.1 Hz), 7.69 (1H, d, J =
8.5 Hz), 7.62 (2H, 5), 7.45 (1H, d, ] = 8.5 Hz), 7.25-7.35 2H, m), 7.15 (1H, t, } = 7.3 Hz), 7.05
(2H, s),2.53 (3H, s)

ESI (LC-MS positive mode) m/z 375 [(M+H)]

The compounds of Examples 91 to 131 listed in Table 4 were synthesized by the same
method as in Example 90.

Table 4



131

I«:;cam- Structure Compound name miz HENR
pic
P;: i o 13-amino-1-(2-methyl-113- AHRMR (DM SO-DE) 52 12.48 {TH, s}, 11.28 {3H, 5), 8.30 (1H.
Y /\.v,,_a 14, benzimidazol-3-y1)- 1H-pyrazoi-4-yl} is}, 7.57 (1R, §), 7.79 {11, ), 7.66-7.55 {2H. br m}, 7.45 (1R, 5},
91 Y L\m';\ P -4 5-(1-1sopropyl-piperidin-41)-6- 550 17.25 (1M, 4, J = 8.5 Hz), 7.06 {2H. br §). 2.86-2.85 (2H. m}, 2.84-
\r' ~ ey P hg)“‘ {rifluoromethyl- 1 H-indol-2-v1]- i2.7‘!3 {24, m}, 2.63 {3, s}, 2.28-2.18 {28, m), 18971 {4H, m},
i methanone 107 (6H,d, J= 6.7 Hz).
2-{S-amino-1-(2-methyl-111- | HH-EIR (DI SO0-D6) 51247 {14, 5), 12.24 (3, 5}, .33 (11,
92 benzimidazol-3-11)-1H-pyrazole-4- 382 ie), 7.837.66 (2rim). T.67-7.55 (34, m}, 742 (1R, dd, J =355,
catbony}]-} H-indole-6-carbonitrile 1.2 Hz), 7.2 (1H, dd, J = 8.5, 1.8 Mz, 710 [2H, s}, 2.54 {3H, ).
|5-amino- 1-(2-methyl- 13- THNME {DISO-DE) &: 12.45 (1H, s}, 19.65 11K, 5), 8.28 [1H,
83 henzimidazol-3-y1)-1 H-pyrazoi-4-y1] 4208 15}, 7.67-2.54 (3H, m), 7.44-7.39 (3H, m). 7.29 IH, d, 3 = 8.5 Hz),
-| 3-(1.2.3 6-tetralwvdro-pyridin-4 -v1) 7T 688 {2H. brs), 6.16 {1, 5), 3.41-3.38 (2H.m], 295 2H. 1.0 =
-1 H-indol-2-y} |-methanone [B5H2). 2.63 {3, 5}, 2.43-2.41 (24, m).
: i
i — 1 | {HAMR (DMSD-D5) 8: 1248 (1H, s}, 14.55 {1H, 5. 8.28 {TH,
-amino-1-2-methyl-111-
(TL‘ lfﬂ&\,fh Prame ‘hn’:l')h;ll i ' {5}, 7.66-7.55 {2H, br m), 7.48 (14, 51, 740 {1H, 4, J = 8.5 Hz),
94 | Wi AN O A SN AA0 1737 (14,6, 5= $.2H1}, 7.8 (1H, d, J = 85 Hx), T.15 (1H, dd, S
MLy | W pipendind-si-dtindol-2yD- ='8.6,1.2 Hz}, 6.87 {2H, br s}, 3.05.3.02 (2H, m}, 2.67-2.58 34,
H methanone m}, 2.53 (3H, s}, 1.75-1.72 {2H, m}, 1.6%-1.50 {2H, m}.
o THNMR (DMS0-DB) &7 12.46 (3H, d, 4 = 4.6 FIz), 11.65 (4H, d.
g M 0 F— o =1, 830 (1H, o, = 4.9 Mz}, 7.65 (1H, dd, J = 52 3.4
I S Mk | |5-amino-1-2-methyl-1H- J=1.2Hz), ,
T kA Hrn St ] Hay, 7.50-7.57 (2H, m}, 7.44-7.42 (24, 1n), 7.327.27 (4H, m},
a5 "\,.C\/“’ i N",“z"gjd;? 3% '} H;%’E.T‘”]'OM VI 4gs 13 (in, 40, J= 82, 4.8 2], 599 (214, &, 3 = 22.0 Hz}, 520
O Ehj((thl K I}I“?“gpf’;m; - ‘,' (3, dt, J = 56.9, 6.5 Hz}, .57 (2H, S}, 287-2.76 (24, m), 2.66-
F yimetiy})-1H-indol-2-¥1]-methanone 12.68 (1, m). 2.64 (3K, 5}, 234252 (1H, ). 298243 (1H, m),
4 90-1.84 ¢1H, m).
HoT ey St T orereathl 1T 1H-NMR (DRSO-DS) §: 12.45 [1H, s}, 11.63 (1H, 2), 8.27 {31,
PN \;,N \:_/,.N;rg Li,;ﬁf;gai&z Dn:‘igh;;;é;ud 4] s}, 7.62-2.59 (2H, br m), 7.55 (4, 8, J = 7.3 Hz), 7.43 {1H, s},
86 | /7 ® 1 S-miporidindol-Hlindol | A58  [12B{1H.09, 3 =65 24H2), 718 [1H,d, 4= 11.8Hz), 6.07
s ~{6-fluoro-3-piperidin-4-y1-11l-indo (ZH, br 5, 3.06-3.03 (2H, m), 2.99-2.88 {3H, m), 2.66.2.69 {2H.
& -2-1)-methanone ), 2.53 (3K, 5§, 1.76-4.72 {2H, m), 1.63-1.53 (24, m),
o THIGMIR (DMSO-DE} 62 12.45 [1H, 5), 1164 (-, o, 4 =15
[S-amino-1-(2-methyi-1H- ] Hz), 8.27 {1H, 5), 7.66-7.62 (1H. br mi, 7.58-7.63 (1H, br m),
o7 benzimidazol-3-yI}-1H-pyrazol-4-y1] 472 7.57 (1R, 4, 3 = 7.3 Hz), 742 (1H. &, = 1.5 Kz}, 7.28 (1M, 4, 4 =
/ -{6-fluoro-5-( 1 -methyl-piperidin-4- o8 Hzj, 7.94 (1H, d, J = 11.6 Hz), 5.97 (21, br s}, 2.92-2.87 {2H,
s 1)1 H-indol-2-y]} m), 2.78-2.72 {44, m), 253 {3H, 5}, 2.21 {3H, 5}, 2.64-4,97 {21,
& v)-1H-indol-2-¥)}-methanone 18 { {3H, 5}, 2.21 (3H, 8}, 2.L.
! o ‘ m}, $.78-1.65 [4H, m).
P TH-NIE (DR S0-D6) 8: 12.45 (1M, o), 11.55 (11, 4, 3= 1.8
oA {J’“{}jv |5-amino-1-(2-methyl- 13- iz}, 8.28 (H, 5], 7.66.7.63 (14, br m), 7.99-7.56 {1#}, br m,
S g bonzimidazol-5-T)- oy - 7.48 (1H, 8}, 7.32 (1R, o, § = 8.5 Hz}, 7,96 (1H. &, J = 1.5 Hz),
98 ¢ o s ;n?ldam 5,1-‘ b ‘1.1515722%*411{111 482 1725 (6.4, 3= 8.1 Hz), 746 {41, dd, J = 8.5, 1.5 Hz), 7.00 {{H,
b 13-} -isopropyl-piperidin-4-y1-1H- br &}, 6.5 (1K, br §), 2.92-2.87 (2, m}, 2.76-2.68 [4H, m), 2.55-
! mdol-2-ylj-methanone 5 52 {14, o), 253 {3H, ], 2.20-2.20 {2H, m), 1.85-1.27 (2H. m},
1.71-1.50 {24, m3. .00 (6K, d. 4 = 6.7 Hz).
o FHNMR (DHS0-D6) &: 12.45 (4H, s), 1164 (11, d, 4 = 1.5
18 M g ; sthe] Hz}, 8.27 (1H, 5}, 7.667.61 (44, br m}, 7.59-7.55 {44, br m}
E 7N o { S-amino- ] -(2-methyl-1H- g > & ' o
PRt e 1 g 257 (R, ¢, = 7.3 Ha), 741 {1H, d, J = L6 Hz), 728 [1K, 6, J =
09 " b‘;ﬂ;‘mndag"] 15 )11 P]’sz"‘;’ 3}£ SO0 1794z} T.44 (14, d, 3= 11.8 Hz), 7.00 {11, br s}, 6.28 {H, br
#s {6-fluoro-5{1-isopropy prpendmy ls), 2.9342.88 (2H, m}, 2.77-2.69 (2H, m). 2.53 (3H, 8}, 2.36-2.22
4-y1)-1H-indol-2-yl}-methanone (24, m), 1.84-5.78 [2H, m), 1.75-1.65 (2H, m}, 1.01 (64, d, J =
6.7 Hzl.
. : . THAHIR (DNISO-DE} 5: 12.47 (1, s, 11.86 (1K, 5}, 8.80 {1H,
Ha - 162 - 1H-
w R ~ ’?; f “?‘H?Z ] (Izjmcgh}; H 41 d, 4 = 2.8 Hz), 8.56 {3, d, 3 = 4.8 Hz), B34 {1H, 5}, 8.88 (444, q,
400 ‘)\ﬁrs B enzimidazol-5-yD-TH-pyrazol-4-511 | gan 1w 7912y, 783 (11, 2= 7.9 H2), 772 {1, 5), 7.62 284 5},
¢ NN = ~(6-pyridir-3-yl-1H-indol-2-1)- 7.53-7.43 (3H, m}, 7.30 {24, dd, J = 8.2, 1.5 Hz}, 7.03 (3H, s},
pe== = methanone 2,54 {3H, s},
£33 L THAMR (DMSO-DE) &: 12.87 {94, 3, 1174 {TH, 4, J = 1.2
* e S-amino-1-(2-methyl-1TH- 1 & - e 3 5 G, J =1
R ‘E;cnzimidaZ(JKl-S—vl)—ﬂL vrazol-4-yl] Rz}, 849 {fH, d, J = 2412}, 832 (1. 5}, 7917.90 {24, m),
401 » 5 Gomorpholind-vl- by din-3-v1) 548 |7.65-7.47 (6, m), 730 {1, & S = REHL), T.02(2H, 4, 3= 105
2 -{5-(6-morpholin-4-yl-pyridin-3-3 Haz), 6.94 {1H, d, J = B.2 Hz}, 5.73 (4H, dd, J = 4.5, 2.3 Mz}, 3.48
oy ~1}-indol-2-y1j-methanone {4, dd, 4 = 4.8, 2.4 Hz}, 2.54 (3H, 5.
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{5-amino-1-(2-methyl-1H-
benzimidazol-3-yH-11-pyrazol-4-y1]

1HR-NIR [DRSO-DE) §: 1247 (1K, s}, 11.88{1H, d. J=18
Rz}, 883 {4H, 8, 3 =24 Hz), B.54 {1, dd, 3 =49, 3.2Hz), 8.33

102 nd 434 |{1H, s}, 810 (%H, at, J = B.5, 1.8 Hz), £.83 {1H, ¢}, 7.647.59
-(3-pyridin-31- 1 -ndol-2-y1)- {4H, M}, 7.52 {1+, &, J = 1.8 Hz), 7.49 (4H, dd, J = 7.5, 4.6 Hz},
methanone 7.39 (H, . = 8.5 Hz), 7.08 {2H, &, J = 20,1 Hz), 254 (3K, 5).
P . H-RIIR (DRSC-D6) 6; 12.48 {1H, 5), 11.74 (§H, 51, 8.85 (1H.
AT O | =D o1 Un - i s
{” ‘f‘f“n."daf (2-methyl-TH- ] &, 553,49 Hz). B.32 t9H, 5}, 7.87-7.85 (2R, m), 7.55-7.49 (5H, m}.
403 bhenzimidagol-5-y1)-11-pyrazol- VUL 598|747 (31, 51.7.30 (1M, dd, J= 8.5, 1.8 Hz), 7.02(2H, 8], 689
- ;n{f.\-pzperazm-l Vi-pimidin-3-7)- ($H, 6, J= 9.2 Hz). 344 (4H, ¢, J = 6.1 Hz), 280 (4H, L 3= 6.1
I-ndol-2-yI}-methanonc Hz}, 2.54 {3H, 5},
T AB-RAIR (DWSO-DA) 5: 12,88 {1H, s}, 11.76 (3H, 5), 2.38 (1H.
i N i . €}, 8.00 (1H. d. J = 1.8 Mz}, 7.96 (1H, d,§ = 9.2 HZ). 7.88 {5H,
{’ ”mln°ddl (1‘ me[t)]“&}m L .00 [1H. ¢, J = 1.8 Hz), 7.86 2H7).7.88 {
104 bendmidazol-5-yD-IIpyracol4T] | omn lga 397, 2.5 020, 7.82 (11, 51, 7.73 (4, dd, &= £5. 1.8 R),
{5-(6-hydroxy-pyridin-3-yI- 11~ 7.67 {14, 4. = 2.5 Hz}, 2.52-7. 48 {4H, m}, 7.25 (2H, s}, 647
indok-2-¥1|-methanone (44, 4, d =97 Hz}, 2.84 (3K, s).
: s S o PR {H-RRIR {DRSO-D6} 6: 1247 {1H, s}, 11.71 {$H, s}, 8.28 {14,
£ y ; :/=(5"LT’ {3 nmmf; 12 n “?hg}_[m 4] €),7.65 (1R, d, J = 7.3 Hz), 7.62.7.57 {2H, br m). 7.46 {4, s},
105 |~ SR | 470l ST IHpysarol-4N11 pon 508 a0 gd, = 8.5, 4.6 Hz), 746 (16, , 3 = 11.0 Hz3, 898
N " -{6-fluoro-5-{4-mothyl-piperazin- - (24, b 51, 3.5 (3H, =) 263 (3H, 53, 2.47-2.38 (4K, br m}, 2.35-
ylmetind}- H-indol-2-vli-methanone 2.28 {44, br m}, 2.4 (3H. 5).
i . AH-NMR (DMSO-D6) &2 12.48 (4H, s}, 1,68 {14, s), 8.28 (1H
¢ - -1 w{ Temethyi- - s $h 3% » Sh .
r %3 e ! ¢ _mfi[hﬁ_gu - L] €),7.67 {1H, 6, J = 7.3 Hz), 7.62.7.58 (24, br m), 7.45 (41, 5},
108 N benzimidazol-S¥D-TH-pymzol 411 | fmg 1738 (51, ad J=8.5, 45 Ha, 7.4 (1,4, S = 14.0 Hz, 599
CN‘ -(6-fluoro-5-pyrrolidin-1-yimethy1- (2. br s1, 3,68 {23, 5), 2.63 {3H, s}, 2.52-245 [4H, miL, 1.72-
1 T-ndol-2-vh-methanonc 1.67 {41, ).
' SH-NWR (DMSO-DE) 5: 12.47 {1H, &), 14.56 (1K, 53, .28 {14,
H S-amino-1+(2-methy}-111- s}, 7.63.7.57 {2H. brm}. 7.60 {14, 4, J= 8.5 Hz}, 739 1K, d. 4
M ¥ | pondmidazol-5 VD11 1-pyrazol-4-y1] = 1.8 Wz}, 7.30 {14, 5), 7.28 (1H, dd.J = 8.5, 1.8 Hz}, 6.99 {1H
Vi /‘N;Y\\ e =0=yi)= HA-pyTa a =1, , /.. ,sh 7. L dd.3 = 8.8, 1. , €. .
107 | "N ~TET T T 1y 6-()-methyl-piperidin-4-y1)-1H- 494 lgd 5= 85, 1.8 Hz). 6.98 {2H, br s}, 2.91-2.86 [2H, br m), 2.66-
indol-2-y{}-méthanonc 251 (1, br m), 2,63 {31, s}, 220 {3H, 5), 202196 (2. m),
4.78-1.64 {4H, mb.
[S-amino-1-(2-methyl-111- 1H-NIR (DRSO-06) &: 1247 {1H, s}, 11.69 {1H, 8], 8.32 {3H,
108 benzimidazol-5-y1)-1H-pyrazol-4-v1} 518 d, J = 4.8 Hz), 7.73 {1H. d, 4 = 6.7 Hz}, 7.64.7.56 (5H, m}, 7.46
PR -{6-(4-marpholin-4-vl-phenyl)- 113 {1H, 55, 757 (14,4, 2 =86 8%)« 7.30{tH,4,/=838 Hzi‘f 7.09.
e indol-2-¥1}-methanone B.97 (44,5}, 5.80.5.73 (4H, m]. 3.15-3.14 (4H, m), 253 (3, 5},
S Ahuic 11T TR-RER [DMSO-D6) &: 11.70 {$H, 8), 8.45 (1H, o, J = 2.4 Hz),
W2 e [5‘ ‘fr?nn.gf“(z"fm’m‘lllm. azolod 8.33{5H, 5),7.83 (1M, 0§ = 8.8, 2.7 Hz) 7.74 [1H, 8, I = &5
10 F \i\,, o b““f’m‘ wol-5-y1)- 1 1-pyrazol-4-yi} 5q7  [HEh754750 (4R 4 J=BE Hx), 7.47 (31,6}, 736 (1M, 4=
8 CW(M‘ bl {6~ 3=‘}§96‘feifah}'d’9“m"l !,2‘ ! 8.5 Hyzj, 7.30 (44, dd, 3 = 8.5, 1.8 Hz), 7.0 (2H, 83, 6.92 iR, d,
b bipyridin -3y}~ 11k-ndol-2-yH}- J=8.2 Hz), 3.56 (4v,1,J = £.2 Hz}, 2.54 {3H, 8}, 1.64-3.57 {6H,
methanene m}.
. HNER (DRISC-DE) 5 12. 47gm s}, 4971 {$H, 8}, 2.46 (1H,
{ 5-amino-1-(2-methyl-1H- d, §=2.4 Hz}, 8.33 (14, 5), 788 (1H, dd, 3= 8.5, 2.4 Kz}, 7.75
140 benamidazol-5-y1)-1iI-pyrazol-4-¥i] 51g  [(Fhe,J =85 H), 7.66-7.56 {3, m), 7.47 (1H. 5], 7.3 (1K, 4,
{6-(6-piperazin-1-yl-pyridin-3-y1}- JS7.9 M3, 7.30 {1H, dd, $ =8.5, 1.8 Hz), 7.01 2H, 5}, 6.9% (11,
YH-indol-2-yl)-methanone €, 3 =82 Mz}, 346 {81, £ J = 4.9 Mz}, 280 (4K, L, J = 4.9 Hz),
- 2.54 (3H, 5.
v g My AN :
E i NI 171 VIR {DMSO-D6} 5: 12.47 {4H, s}, $4.79 {1H, s}, 8.48 {1H,
aSaEWadk gi‘""?“’?g; <12 m‘;ﬁ’li;I]H o d,d=2.4 Hz, £.32 {tH, 5), 8.02 {11, dd, 4 =89, 27 Hz}.7.93
111 ‘ o 3y P‘“‘"I ML g5 1M, ), 7.62.2.54 (84, ), 7.48 (154, ), 7.30 (14, dd, J= 8.2, 2.4
[5-6-methoxy-pyridin-3-yl)-113 Hz), 7.02 (2H, s}, 6.92 (1H. d, 4 =9.2 Mz}, 3.91 (3H. 5}, 254 (3H,
\of indol- 2-yI]~methanone s)
5
n D oHH, Ns o 1H-NMR {DMSO-DS) &: 12.46 {44, s}, $1.65 (1H, 5), 8.30 {1H,
R A ;@HH 15-amino-1-(2-methyl-1H- €}, 7.607.58 (3H, ya), 7ALT A2 {2H, mj, 3D {1H, 0, J = 8.5 Hz),
112 YAV ARG, benzirmidazol-S-vi)-IH-pyrazol-4-ul] | o 17.22(1H, d, 5= 86 Hz), .99 (2H, 5), 408 {1H,d, J = 12.8 W)
— -} 5-((8)-3-methy/ E—morpimixr—li— 3.64-3 81 (2H. ), 3.43.3.20 {2M, my, 3.17-3.14 (2H, m}, 2.53
g M yime(ayD)-1H-indol-2-y1]-methanone gfi §), 242248 (14, ), 2.42-2.08 (M, o}, 1.06 {3H, 0, § =57
2},
K
. Hoo rmimont (et TT 1H-RIR (DMSO-DE) 6: 12.48 {4H, s}, 11,54 (1H, 5}, 8.28 (1H,
I E}S i (12 _m;lh};i{.ll 1] &), 7.64-7.58 (3K, m), 7.827.40 (3H, m}, 7.28 (1H, 8¢, S = 8.5,
143 ) ¢ e enzimidazol-5-yI)- IH-pyrazol-4yll § - yzg 15441 704 41 ad, 2= 5.2,1.2 Hz, 698 (28, br o), 5.285.44
i | 63 luoro-pymrolidine1- (£, m}, .68 (24, s}, 2.82.275 (24 m), 2.67-2.68 {1, m), 2.52
~~ i yimethyD-11-indo}-2-y1]-methanone (SH, 8, 2.32-2.30 {3H, m). 2.20-2.08 {1H. m}, 1.54-1.78 {11, m}.
' scH ; THANMR (DMSO-DB} 8: 1244 [1H, d, § = 4.3 Hz), 11,60 (11,
i . 1 (2 rpethvl-1H-
:i si?ggaig D‘"‘e;hfi ;;mm i 53, 8.30 {1H, 0, J = &3 Hz), 7.85-7.65 (3H, m}, 7.44.7.40 (2H, m),
g NI IV A 2.287.21 {ZH, m), 6.98 {2H, d, J = 22.8 Mz}, 3.99-3.52 (2N, m)
114 -[5-(2,5-dimetbyl-pyrrolidin-1- 468 7218 g h 590352 ’

vimethyD)-111-indol-2-v1]-
methanone

2.57-2.95 {1H, m), 2.61 (4H, o, S = 11.0, 8.5 H2}, 253 {3H, s},

4.88-4.9% (4H, m), 4.80.1 74 {1H, m}, 1.32-1.27 {24, m}, 0.97
(6K, 1, 3= 6.1 Hz).
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{S-amino-1-(2-methyl-111-
benzimidazol-3-v1)-1H-pyrazol-4-vl{

SHANRIR (DISO-DE} 51 12.45 (1H. 5), 11.64 (1H, 3. 8.28 (44,
s}, 7.63-7.56 (3K, ml, 7.44-7.41 {2H, m}. 7.28 {1H, d, = 8.5 HZ),

1H-indol-2-vl}-methanone

15 PR o < L , . 472 1720(iH, d, J=85Hz), 6.98 {2H, ), 4.62 {1H, d, J = 4B.2 Hz),
i +[5-(3-fuoro-piperidin-1-ymethyl) 357 (2, ), 2.752.21 {4H, m), 2.53 {3H, 5}, 1.80-1.74 {2H, m},
& -1H-indol-2-y]}-methanone 4.52-1.4% (2H, m),
. A Fa” = . - ]
Ao A (‘&,;'m |5-amino-1-(2-methyl-111- 1HRRIR (DMSC-D6) &: 12,46 (1H, s}, 11,66 {1H, 5}, 8.30 (1H,
116 FHd o benvirnidazol-5-1)-TH-pyrazol-4-1] 490 ), 7.64-7.58 {3H, m}, 7.45-7.42 {2H, m}, 7.2¢ (1H, dg, = 8.5,
‘C-g 5 “5+(3.3-difluoro-piperidin-1- 1.8 Hzj, 7.20 {18, d, J = 8.5 12}, 6.99 (2K, g}, 3.54 (2H. 8}, 2.59-
P vimethyl)-1H-indol-2-y1{-methanone 261 {4H, m}, 2.53 {3, 5}, 1.88-1.86 {2H, m), 1.66.1.64 {2H, ).
J:‘}\ - e [5-21min0~] ‘(‘24])8[1]‘{1“”‘1‘ AH-RMR (DMSO-D6) 82 1247 (3H, s}, 1472 (18, 4,0 =1.2
et A =L S Hz), 8.46 {1H, d, J = 3.1 Hz}, 8.33 11H. s}, 7.86 (1R, dd, J = 8.3,
“7 el A T:_/”_"u’ b::?zxvmszldzillss - Hl' ??Tﬂ]ml’f ol sap |27 HE) 75 (1M, d = 8.5 Hz), 7.88.7.65 [3H, m), 748 [1H, d,
i -{6-{2-(4-methy “prperazin: - ) J=1.2Hz}, 2.36 114, dd, J 5 5.2, 1.5 Hz}, 7.30 (1H. 6, 4= 7.9
L pyridin-4-y1]-1H-indol-2-y1}~ Hz), 7.07-6.93 {3H, dd. m}, 3.57-3.52 {4+, m), 2.53 (3H, 5}, 2.44-
methanone 2.3944H, m}, 2.23{3H, 8.
[3-ammro--(2-methvi-111- FELRAR (DM SO-D8) B: 8,65 (2H, dd, J = 4.8, 1.5 Hz}, 8.34
118 | benzimidazol-3-y1)-111-pyrazol-4-v1] &34 {3H, 5}, 7.84 (2H, &, J = 0.2 1z}, 7.72 (2H, dd, J = 4.6, 1.5 Hz),
e ~{G-pynidin-4-yl-1H-indol-2v1)- 7.61 (2K, t, J = 4.6 Hz), 7.65-7.50 (2H.ra}, 7.28 (1H, dd, S = 2.2,
methanone 2.1 Hz), 7.05 (21, 3. 2.55 {3H,9),
o ) o FHAMR (DMSO-DB) &: 12.46 (1H, d, J = 4.8 Hz}, 1188 {(3H, d,
B e o |3-amine-1-(2-methyl-1H- J = 1.8 Hz), B30 [1H, d, J = 4.9 Hz), 7.65 (1K, dd, S = 6.2,3.4
119 ru e, bervzimidasol-Sy1)-TH-pyrasol-4l} | oo 1Hz), 7.68.7.56 (M, m), 7.447.42 (2H, m), 7.32-7.27 {3H, my,
- i - 5-(4-fluoropiperidin- 1-vimethy1)- 7.2 (34,6, 4 =48 Hx), 7.00 (2H, d, J = 22.6 Hz), 4.72-4.55
== n 11 1-indol-2-yl}-methanone {24, m), 3.54 125, 51, 2.53 {3H, 55, 2.51-2.48 (2H, m), 2.32.2.51
(2H, m), 1.88-1.83 [2H, m}, 1.73-1.71 (2H, m).
B _\"’:1/ [5-amino-1-(2-methyl-1H- ‘ 1H-NRIR (DMSO-DS) 5: 12.45 (3H, o), 11.86 {1H, 5). 8.26 1K,
120 IS benvimidazol-5y1)- TH-pyravol-4-y1] agg (S TEITSB(3H.m], T.43.7.42 {2H, m). 7.2 {$H, dd.J = B4,
R, ' -5-(4 4-diftuoro-piperidin-1- 2.1 Hz), 7.22 (1M, ddt, J = 8.4, 1.8 Hz), 6.99 {2H, ), 3.61 {2H, 8),
eA_K vhmethyl}- 1H-indol-2-v1}-methanone 3.24-3.30 (4H, m), 2.53 {34, s}, 1.99-1.50 (4H. m).
oA ¥ E | [emino-1-Qudiucromoth- i i 834 (S 817601 80 Dbt 159745 (2,0 745
i Tyt simidazol-S-vh-1H-pyvrazol-4-vil , 8}, 7.83-7. o $ig, £08S s B 163~
121 b= 4P SYT bz”"}mld‘g‘g Sy ldH 3” j‘lf"fg YL 400 17.38 (2H, m), 7.32-7.44 (2H, br mi, 7.08 {21, br ¢}, 293255
: & {541 methyl-piporidin-4-y)-111- (24, m), 256-2.50 {1H, m), 224 {3H, s}, 2.04-9.96 (24, m}, 1.84-
an indol-2-yl}-methanone 1,65 {4H, br mj.
H oo
7 N, ,‘<m 2w f | 5-amino-1-(2-diftuoromethyl-1H- H-NIIR {DISC-DB) 52 13.60 {H, brs), $4.58{1H, s}, 8.34
122 | (L N {*f TUF | benzimidazol-S1)-111-pyrazol-4-vl] | 398 {1H, 5}, 7.84-7.80 {2H, m), 7.70 {1H, d, J = 7.8 Hz}, 7.51-T.45
N\ NH L pndol-2-v) methanone {3H, m), 7.52-7.18 (2H, mj, 7.12.7.06 (3, m).
. 9w, M . . .
(8IS | o et
. i H erarmidazol-3-v- SOV Ry v o A y 5 L 8G, W = 20, 34 RZE £  HNdy
123 j} b?"";“;“;“ig’i > 1%,?3;‘1;914 VI 476 747745 @M. m), 730 (81,1, = 6.4 Hz), 722 (3K, 4, = 8.5
. . -|5-(3,3-difluoro-pyrrolidin-1- Kz}, 7.00{2H, ¢, J = 21.4 Hz), 3.8% {21, 51 2.86 {2H,1, d = 13.5
P~ yimethyl)-1H-indol-2-y1]-methanone Rz}, 2.66-2.42 (2H, i, 2.6% (3H, 5], 2.28-2.22 (24, m).
aL |S-amino-1-(2-melkyt 11 e 829 11, .4 37 b 7:86: 56 04 oy 7BV, 0
siidnzol-Sa ). - a2}l r Bees {20, T Z}. 7.85-7.96 (2H, ¢ '+ Sh
124 ~ b%“"lm“""l"“] 3 7’? 1H Pg'.”_’f] f VI 508 (7.457.57 (24, m0. 7.20 (44 8, 3 = 6.1 Hz), 747 (1H, 96, S = £5,
{0 <[5-(1-eyclopentyl-piperidin-4-y])- 1.2 Hz], 6.98 (2H, d, 4 = 22,0 Haz), 3.06 {2H, d, J = 1.6 Hz), 2.64
C; IH-indol-2-y]]-methanone (3, 51, 2.82 (2H, £ J = $0.7 Hz), 1.54-1.48 [44H, m}.
4 . . . = =
~ ; (Samin 1 i 11 e EzoDs e T gt
N . L RN R A<l ) ., ly Ry ) ). 1 Bi (AN s
425 ) bcsnz’;mda]z‘;f 5 };E) Alugyrﬁd,lﬂ* T 502 | 7.29 198, 4,0 = 7.6 iz}, 7.16 (19, i, J = 8.5, 1.2 Hz), 6.98
(:/ -[5-{1-cyclohexyl-piperidin-4-y1)- (24, d, = 20.8 Hz}, 283 (2H, &, J = 1.6 Hz), 2.53{3H, s},

2.38-2.31 {3H, m}, 1.80.1.57 {8H, m}, 1.22.1.14 {BH, m}.
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H 9 : S armino-]of Yormethed 11T
(N'\,J{\/?hi Mo - 5_ ff?‘“‘.‘;j (12 Sm%h}ihm. ol ] SHMMR (DW SO-DE} 5: 12.47 {1H, &), 12.04 {1H, 53, 8.20 {1H,
126 b 4 Lf oo XL :nilm“ "‘1‘5 kK -'1 2'%‘”‘" 4] 385, 387 |s), 7.64-7.57 (1H. ml, 7.27 (1K, 9d, J = .5, 1.7 Hz}, 7.187.18
8¢ S N ~(4-bromo-1H-pyrrol-2-y})- {2H, m), 6.93-5.50 [3H, m}, 2.53 (3H, sl
methanone
H )
"N‘Y’ﬁ N, N | [5-amino-142-methyl- 111 IR (DISO-DS) B: 12.46 (3H, s}, 11.71 (34, 5}, B.16 {1H,
% N ‘s R . L= 3.0 Hz), 7. ., dd, J = 23.6, 7.1 Hz), 7.2 d,J =
121 | LNl N gy | Dongimidazol 5oy Hepyrasoldall | so7 b b (i 15 il 08 (A1, £ - 1A b
= N pvirol-2-31)-methanone O Hz), 7.08 14, d, o i SHz),
N e ! 3 6.24.6.22 {2H, mi, 2.53 (3, &L
? o )
A5 S eamyuno- | «f 2 - e -
F E; ‘mmgl (]“_ Sm%h;;lm szol-44l] 1H-NNIR (CD30D) 5: 8.64 (1H, s}, 8.25 (1H. s}, 7.94 {1H, d, J =
128 i ) » COLIILGAZO, -7} L) L1 -PYTAZOL-4-Y 383|458z}, 7.9% (M, d. J = 1.8 Hz), 7.67-7.63 (2, my, 7.44-7.34
s W ﬁ y—~ | -(4-phenyl-1H-pyrrol-2-41)- (5H.m}, 2.61 (35, 5).
=l methanone T
}“: .l . =
/[N;.s & |5-amino-1-(2-methyl-1He AR (CD30D) 6 £.30-8.26 (1H, m), 7.68 [2H, o, 4= 5.4,
P AL bonzimidazo)-5-c)-] He 1t 2.4 Hz), 7.58 (H, da, J = 7.8, 0.8 Hz), 748 (1H, 6. = 1.6 Hz),
128 P, £ At enzimidazol-SyT)- IH-pyrazol-4-v] | 01300 iy 6 5o 15 Hay, 7,39 (14, d, = 2.0 Ha, 7.36 (14, &, =
S LR - 4-(3-chloro-phenyl)- HI-pyrrol-2- 1.8 Hz), 7.3 (4H, G = 7.8 Hz}, 747 (1H, dg, J = 8.0, 1.0 Hz),
= = y1}-methanone 261 (3H, sb. :
H 3 \ N .
, NW‘““: My [5-amino-1-{2-methyl-111- 1HNIR (CD300) 5: £.26 (1R, 5), 7.66-7.83 (3H. m}, 7.40 {14,
130 : e /’_\&_&: benztmidazol-3-y1)-1H-pyrazol-4 vl so1 (989737 47H) 736 (3H,4d, =36, 48 HT), TA (K 4, 3
e N A - 4-(4-fluoro-phenyl)-1 H-pyrrol-2- =21 M2), 7.08 (2H, 1, 3= 2.3 Hz), 7.06 {1H, 0, J = 2.1 Hz), 2.67
N 7 yli-methunone (3H, s}
ron M| [S-amino-1-2methyl- 1T SHABR [CO30D) &: 8.27 (1H, 8, 7.66-7.85 (2. mi, 7.47 {(1H,
131 PVl ‘-"-‘—!{ Y5 benzimidazol-5-yD-1H-pyrazol-4-yi] got  (BI=LEHILTAEAR L IS 12H), 7201, o, J= 16 Ha),
{? - [4-(3-flaoro-phemyD- 1TT-pyrrol-2- 7.39-7.35 {2H, m}, 7.33-7.31 (1H, m), 6.84-6.86 {1H, m}, 264
" y1]-methanone {34, s},

[Example 132: Synthesis of
[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-1H-in
5  dol-2-yl)-methanone]

H
N O
N T >4
o. o, M7 \ ;2
o ) —

{5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(1-benzenesulfonyl-6-
10 morpholin-4-yimethyl-1H-indol-2-yl)}-methanone (132 mg, 0.22 mmol) was dissolved in
tetrahydrofuran (THF) (1.0 ml), and then a tetrahydrofuran (THF) solution of 1 M
tetrabutylammonium fluoride (0.46 ml, 0.46 mmol) was added thereto. The mixture was heated
at 65°C with stirring for 22 hours. The reaction mixture was then cooled to room temperature,
and concentrated under reduced pressure. The resulting residue was purified by silica gel

15 column chromatography (dichloromethane /methanol = 100/10) to give
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[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(6-morpholin-4-ylmethyl-1H-in
dol-2-yl)-methanone as a yellow solid (74 mg, 75%).

'H-NMR (DMSO-Dg) : 12.48 (1.0H, brs), 11.64 (1.0H, brs), 8.30 (1.0H, s), 7.64-7.60 (3.0H, m),
7.42-7.41 (2.0H, m), 7.29 (1.0H, dd, ] = 8.5, 2.2 Hz), 7.06 (1.0H, dd, J = 8.3, 1.0 Hz), 6.99 (2.0H,
brs), 3.58 (4.0H, t, ] = 4.4 Hz), 3.5 (2.0H, s), 2.53 (3.0H, 5), 2.39-2.37 (4.0H, brm)

ESI (LC-MS positive mode) m/z 456 [(M+H)]

The compounds of Examples 133 to 143 listed in Table 5 were synthesized by the same

method as in Example 132.

Table 5



136

Exam- Structure Compound name miz ;1H-NMR
ple |
. {5-amino-1-2-methyl-111- §1H»NMR {CD30D) §:8.32 (1.0H, 5}, 7.73- 7.64 (2.0H,8). 7.58
. Z:( benzimidazol-5-y1)-TH-pyrazol-4- ;(1.0!—1, 4,J=1.0Hz). 738 (4, dd, § = 8.8, 2.0 Hz), T {14, £, 3
133 | Ao vl “T”‘; Y | ¥i]-4-(2-morpholin-4-yvi- 485 =~ 7BHI) 6.7 {tH, &, J=8.3 Hz), 5.21 {1H, 4, J = 73 Mz}, 377
) by ethylamine)- 1 lndol-2-yij- 872 {44, m), 346 {2, ¢, 3= 6.0 H2), 276 (2H. £ J = 5.0 Hz),
" mothanonc ‘2.61{3H, 8}, 2.55-2.63 [4H. m].
[ 5-amino-1-(2-methyl-1H- §'u«;\uvm {DKISO-DE} 52 12.47 {1.0H, s). 11,91 {1.0M, s}. 8.31
henzimidarol-531)-111-pyrazol-4~ {1.0H, &, J = 4.4 Rz). 7.75 {1.08, s}, 7.66 {1.01, m}, 7.57 {1.0H4,
134 V]| 5~(4-micthyl-piperazine-1- 483 Im), 7.52 (2,06, m}, 7.20 (2.04, m)}, 7.10-7.00 {2.0H, m}, 3.56-
carbonyl)- 1H-indol-2-y1]- 12.51 {4.0H, m}, 2.63 (3.0H, s}, 2.40-2.26 {4.0H, m}, 2.21 {3.0H,
methanoene f’a‘
;
| 5-ammo-1-(2-metinl-111- 3 {H-NMR {DMSO-DB) &: 12.45 {1.0H, br s}, 11.50 {1.04, br s},
benzimidazol-3-y})-1H-pyrazol-4- 1627 {1.0M, 8}, 7.60-7.55 (3.0H, m}, 7.40 {4.0H, br 5. 7.32.7.28
135 V]-{6-(2-morphalin-4-vi- 485 [{1.OH,m), 5.93 {3.04, br e}, 6.75 {1.0H, dd, J = 5.5, 24 Hz}, 4.14
el.lq\'lzlmi.rm)~1H~i.ndo§~2—vl]- H{2.0H, 4 $ =59 Hz), 3.60 {¢.0H, {, 5 = 4.6 Hz}, 3.34.3.28 (4.0H,
rmothanone. ’ MY2T3(2OHL I =E8 Hr), 2.83 (3OH, 5).
!
[3-amino-1(2-mothyl- 1T- S AH-NMR {CD30D) 8: .28 1.0H. s}, 7.08 {1.0K, 5}, 7.58-7.64
i disol-3 - Do 1 Hepvpazol-d- HH-NWE 1 B.28 (1.0H. s}, 7.86 {1.0H, 5}, 7.68-7.
136 . 1?]““‘;1’“‘;‘”‘“! > 3."’; 1?1 11"""“3"14 460 (30K, 1), 7.58 [1.0H, d, J = 8.3 Hz), 7.46 {1.0H, ], 7.48.7.35
Y | YU-3-(piporazine-1-carbonyl)- {2.08, m), 375 [4.0H, m), 3.04 (8.0H, m), 264 {3.0H, 8).
E 1H-ndo}-2-vl]-methanone i
i
;
PPN N s, [5-amino-1-2-methyl-11- PH-NMR (CD;0D) 5: 8.33 [4H, 8, 7.66-7.58 {3H, m}. 7.37 {14,
137 Ve Chu-d \f{r,{: benzimidarol-5-y1)-1H-pyrazol-4- 430 i9dJ=88,20Hz). 740K, J = 78Hz), 678 (1H,d, S =83
. :%IH S At viJ-{4-(2-methoxy-ethy tamino)- HzL 6.2 {14, d, S = 7.3 Hz). .70 {2H, ¢, J = 5.8 Hz), 3.48 {21,
o7 1TT-indol-2-y1}-mothanone it f = 5.8 Hz), 250 (30K, s).
N WL N [5-amino~1-(2-methyl-1H-
'\)/\4/) - 7"\{—?/—1 benzimiduzol-3+1)-11l-pyrazoel-4- SHNMR (CD,0D) Br .35 (384, ¢}, 7.72.7.64 (3H, m). 7.37 {1R,
138 | et i vI]-[4-(2-hydroxy-1-hydroxymethy] 445 dd, s = B.E,2.0Hz), 746 {1H, . J = 81 Hz), 6.78 {1H,d, J = 8.3
i‘:O/j’ y -e!hylamino)—IH—indu]—E—_\’l]» Hz) 620 {#H, d, J = 7.8 Hz}, 3.85-3.71 (5, m), 2.6% (3H, s},
HG methasone
N9 s,
L:’LM A E F{‘v,-/ [3-amino-1-2-methnyl-1H- H.NRIR (C0,0D) 5: 8.43 (2H, dd, J = 4.4, 1.5 Hz), 8.30 [1H, ),
“ 439 i \NN—(=,>~NH benzimidazol-53-y1)-1T-pyrazol-4- 477 [TTATB1(2H 81, 7.5 (1H, ), 40735 (BH ). 713 {1H, L J =
: IS 31j-{4-(2-pyridin-4-yl-cthylamino)- 2.1 Hz), 6.78 {1H, d, J = 8.3 Hz}, 6.26 (1H, 4. J = 7.8 Hz), 3.6%
Bt 1H-mdol-2-¥1]-methanone (2H, L J = 7.4 Hz}, 3.09 (2K, £ J = 7.1 Hz), 2.62 {3H, 3).
N AP - RN [5-amino-1-(2-methyl-1H- 1H-RMR (CD30D) 8: 8.23 (1.0H, 5}, 7.67 (2.0H, br s), 7.467.44
440 ® T A ?3,1 benzimidazol-5-y1)-111-pyrazol-4- g3 |(L0H ™), 738 (1.0H, 6. 4 = 88,20 Hz), 7.27 (1.0H, 5), 6.63-
- V1 yljH{6-(2-methoxy-ethylamino)- 6.60 {20H, m}, 3.65 {2.0H, ¢, J = 5.4 Hz), 3.44 {3.0H. 5, 3.3¢4
1H-indol-2-y1]-methanone {2.0H, £, 5 = 5.4 Hz), 262 {3.0H, s}.
O/\ ) ! 5-amino-1-(2-mothyl-111- TH-RRIR {DISO-DI6) B: 12.48 {1.6H, br s}, 11.38 {1.0H, br s,
) T e : £.27 {1.0H, 51, 7.61 (2.0H, br 8}, 7.54 (1.0H, d, = 8.8 Hz), 7.35
- 444 A ¢ f PACLe E?l"“zgmd‘“;i 15 5? }1}2 ?"‘f‘g"l}gu 442 |(4.0H, 8.0 = 2.0 Hz), 7.28 (4.0H, dd, S = 8.3, 2.0 Hz), 5.93-6.94
~ T A Y }-{6-morpholin-4-yi-1H-indo {3.0H, mj, 6,84 {1.0H, br s, 378 {4.0H. £, J = 4.8 12}, 3.12
i y1)-methanone (€0H, & 3 = 48 Wz, 255 {3.0H, &),
~d 2w
P ok M | 5-amino-1-(2-methy}- 13-
‘\Yﬂ:‘//y\%m % 7; borzimidarol-5-y1)-1 H-pyrazol-4- “HNMR (0,005 5: 8.23 {1H, 8}, 7.67 {24, 8, 7.38 [1H, dd, J =
42 A L}"' = vif '(4—m01ph01i3::—4—\!I—ii-i—ind()i-ZA pacs 8.8, 2.0 Hz), 7.20 (1R, §).7.23-7.14 {2H, m), 6.83.6.80 {4, m),
: { o] Womethanone 3.99-3.94 (4H, m), 3.27-3.22 {4H, m}, 2.6% (3K, s}
io9 o I 1-(2-methyl-1H,
. e N N S-amino-1-2-methyl-1H-
: W . ﬂ}_;': benzimidazol-5-yl)-1H-pyrazol-4- HANNR (CD-0D) §: B.31 {1H, 8|, 7.78-7.62 (2H, m), 7.50 (1,
143 :f L N/ g L s 458 e}, T.AS7.37{2H, m), 728 {tH, L J = 7.8 Hz), T.30.7.06 (TH, my,
) P N ¥l~(4-morpholin-4-vimethyi-1H-
: ' : ) ’ ? 2.88 {2H, 5}, 3.75-3,69 {41, m), 2,62 (3K, 5), 2.50-2.53 (4K, m).
o) indol-2-yl)-methanone

[Example 144: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl|-(5-morpholin-4-ylmethyl- 1 H-in
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dol-2-yl)-methanone]

H

O/\ N 7 NHZ NY

LN / = NO,NH
N

Cesium carbonate (1.29 g) was added to a methanol solution (20 ml) of
[5-amino-1-(2-methyl-1H-benzimidazo!-5-y1)-1H-pyrazol-4-y1]-(1-benzenesulfonyl-5-morpholin
-4-ylmethyl-1H-indol-2-yl)-methanone (110 mg), and stirred at room temperature for 16 hours.
Then, water (5 ml) and ammonia water (3 ml) were added to the reaction mixture and stirred for
three hours. The reaction mixture was concentrated under reduced pressure. Water was added
to the resulting residue. ~ After ethyl acetate extraction, the extract was washed with a saturated
aqueous solution of sodium chloride, and then dried over anhydrous sodium sulfate. The
desiccant was removed by filtration. The filtrate was concentrated under reduced pressure.

The resulting residue was purified by silica gel column chromatography
(methanol/dichloromethane = 0/100 to 20/100) to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-morpholin-4-ylmethyi-1H-in
dol-2-yl)-methanone (33 mg).

"H-NMR (DMSO-Dg) 8: 12.47 (1.0H, s), 11.67 (1.0H, s), 8.30 (1.0H, ), 7.60 (3.0H, m), 7.44
(2.0H, m), 7.30 (1.0H, dd, J = 8.4, 2.1 Hz), 7.23 (1.0H, dd, J = 8.4, 1.5 Hz), 7.01 (2.0H, m), 3.58
(4.0H,t, J=4.4 Hz), 3.54 (2.0H, s), 2.55 (3.0H, s), 2.38 (4.0H, m)

ESI (LC-MS positive mode) m/z 456 [(M+H)']

The compounds of Examples 145 to 164 listed in Table 6 were synthesized by the same
method as in Example 144,

Table 6
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|6-(4-methyl-piperazin-1-yimethyl)
~11{-indol-2-y1}-methanone

7.28 {4.0H, m), 7.04-6.97 {4.0H, m), 3.55 (2.0, 8, 3.36-3.30
(A0M, i, 2.53 (3.0, ), 2.46.2.33 (4.0M, m), 215 [3.0H, s).

Exam-| Structure Compound name miz  [tH-NER
ple
5-amino-1-(2-mothyl-1H- SH-NHIR (DRSC-DE) 5: 12.47 13,01, ), 11.82 {1.0H, s}, 8.5
i ) 1.0t s}, {1.0H, s},
445 beramidazol-5-y1)-1i-pyrazol-4-y1] g7g  [(LOM.8), 7278 (L0H. s}, 7.6% (2.0H. mj, 7.53 (2.0H, 15}, 7.92-
-} 5-{morpholine-4-carbom -1 11 7.28 {4.0H, m), 7.32(1.0H, dd, J = 8.8, 1.5 Hzr), 7.10-6.95(2.0H,
mndol-2-vl-methanone s}, 3.62-3.61 [B.OH, md, 2.54 {3.0H, 5).
A8 9w {5-amino-1-(2-isopropyl-111- THNBIR [CD30DY B: 828 (1H, 8, 7.73-7.67 (3K, mY, 7.50-7.47
146 | [ A CE T bonzimidazol-S-yD-tH-pyrazol-dsTl | 385 [fiH, m), 7.40-7.37 (2. m), 7.25-T.24 (5, m, 7.127.67 (154, m),
) LNN e -( HI-indol-2-yh)-methanonc 3.30-3.247 (2H, m}, .45 {6H, o, 3 = 7.5 Hx}.
{5~amino- I-@-propyl-11 |- TH-RNR {DMSO-Dg) 8: 1"1:45 (11, 8}, 1LTO0 {11, sk 3»\“ {14, s},
447 benzimiduzo]é-\'l}n1H»pvmml-4—y3} 385 7.74-7.60 {2H, m}, 7.59-7.67 (1H. m), L50-7.45 {24, m}. 7.32-
1) l-indol-2-y1)-methanono k 7.25 (2H, m), 7.10-6.96 (3H, m}, 2.83 (2H, 4, J = 7.4 Hz), 1.85-
- 1.76 (2H, m}. 0.96 (3H, 1, / = 7.3 Hz).
H It 2 . . . o
[’f’-\,f‘“\ 7 NH, M, {S-amino-1-(}] I-benvzamidavol-5-v1) THANMR JCDIOD} &: 8.32 {1H, 8), 8.20 {44, §), 7.83-7.80 {2H,
48 | I\ T 2R ,&H -1H-pyrazol-4-y1]-(1H-indob-2-y]}- 343 |m), 7.72 (1H. d, d=8.1 Hz}, 7.80-7.46 (2H, m), 7.38 {1H, s}, 7.27
=y p— methanone (IHL 4 = 7.2 B2) T.09 (1K, £, 3 = 7.2 Hz).
o 7o j<§ {S-amino-1-(2-trifluorometiyl-111- IR (DRSO-D;) &: 1258 (1M, s}, 1171 [1H, s). 8.35 {1H, 8},
149 [J:jf *14’\ et - benzimidazol-5-y1)-TH-pyrazol-4-¥1T | 411 {7.89.7.8% (24, m}, 770 {#H, d, J = 7.4 Hzl, 7.60-2.46 {3H. m},
sy gl ~(H -ndol-2-v1}-methanone 7.27-7.23 {¥H, m}, 7.10-7.06 {3H, m}.
- *; O s o | [5-amino-1-(2-clhyl-]11- H-NRIR [DMSO-Del 5: 12.40 (44, 5§, $1.68 (1H, 5}, 8.26 {1H, 5},
150 CL;“'& A 7 T | henvimidazol-5-y1)-1H-pyrazol-4-yil a74 7.66-7.64 {1H, m}, 7.64-7.52{2H, ). 7.45-7.40 {24, m), 7.26-
= Tud Yo {(1H-indol-2-y1) methanone k 7.48 (2H, m), 7.05-7.01 {1H. m}, .90 (118, 5}, 283 2H.d, J =
R == R 7.6 Mz, $.28 (3H, t, 4 = 7.5 Hz).
52 e g | [5-amino-1-(2-benzyt- - "HANEIR [DMSOD) 51 12.60 (1K, 5), 11.70 (TH, 51, 8.34 {1H, 5},
154 @;,;}’ l\:—(ﬂ e i > benzimidasol _5_}’,]}“ I-p}'ram] _4_).1] 433 7.68 (1H, d, J = 8.2 Hz), 7.67-7.59 {2H, m}, 7.49-7:45 {2H, m),
: | {1Heindol-2-ylmethanone ;:;7:}13 (7R, m}, 7.40-7.06 {1H, m). 7.03-6.87 {2H. m}, ¢.22
e (2ol oD 4 10 70000y s 1
" i MR M irradasol-Seuh. 1T . woleod.. (& v T EG HZL AR, 8d, b= 8.8, 2R3, RUA SN
452 T y @*{; }’gmfaﬁ > cyLE)I ?Tg’"‘;"{f + 407 730(4.0M,dd, 3= 8.5, 1.7 Hz), 5.66 {2.0H, e}, 3.56 (.2H, cit, J
S carbory ]“1 im ﬂ"m “yimethyly- = 216, 4.9 Hz), 264 (3.8H, s}, 2.48 (4.0H, 16, J = 6.5, 5.5 Hz),
piperazin- I-yl)-ethanone 2 07 (3.0M, 8},
\-‘iﬂ ‘/[::f' o Ei—ﬂnjin_; 1-(]2-.m‘;§h§‘;;“‘1- L] AM-REIR (CD30D) 5: 8.27 {1.0H, 8), 2.67 {3.0H, m}, 7.45 (1.0H,
. e A Ny nvimidazol-5-y1)- Hi-pyrazol-4-y 4, § = 8.3 Hz), 7.38 {1.0H, 84, J = 8.3, 2.0 Hz}, 7.35 {4.04, 5},
S 153 S f‘i‘<’_\?’“" -} 5-(4-methancsuifonyl-piperazin-1 - 533|750 (5.0H, 6, 4 = 8.3, 1.6 Hz), 3.57 (2.0H, s}, 3.25 (&0, S},
vimethyl)-1-indol-2-v1}-methunone 2.83 {3.0H, 5], 2.65-2.55 {4.0H, m}, 2.61 {3.0H, 8}.
" |5-amino-1-Q2-moethyl-1H- AH-NMR {CD3OD) 52 8.28 (1.0H, 5, 7.70-7.62 (3.01, m}, 747
454 Tt benzimidazol-5-y1)-1H-pyrazol-4-y1] 455 |(LTH G.J=BEHZ). 7.39 (104, dd, =83, 20 Hz), T.36 (1.0,
‘ ~(3-piperazin-1-yimethyl-1H-indol-2 d, $=1.0 Hzh 7.30(5.0M, dd, J = 8.8, 1.5 Hz}, 3.67-3.60 {2.0H,
-yh-methanone m), 2.95.2,85 {4.0H, m), 2.62 {3.01, s). 2.60-2.50 {2.0H, s}
. ({24 5-ain0-1-(2-mothyl- TH 4H.NIR {DMSC-D5) 5: 12.48 {1.0H, br s}, 11.66 (1.0H, brs},
~ E oo s r;mfi e methy 5 8.30 {1.0H, s}, 7.66-7.60 3.0, m}, 743-7.41 {2.0H, m}, 7.29
455 | ) m N, - | bomidazol-S-l)-11)-pyrazole-d- go7  |(+0M.86.9783,20h2)7.06 (LOH, a0, § = 83, 1.0 Hz), 6.99
b gﬂ,g GH carbonyl]-1H-indot-6-vimetbyl ;- {2.0H, brs), 3.58 [2.0H, 8}, 3.45-3.41 {4.0H, m}, 2.83 (3.0H, s},
< 1 piperazin-1-yl)-ethanone 2.39{2.0H, 4, 3 = 4.6 Hz), 2.33 {2.0H, t, .} = 4.8 Hz), 198 (3.0H,
s}
NS, § o {5-amino-1-Q2-methyl-1H- {H-NMIR (DMSC-D5) 6: 12,47 {1.0H, br s}, 11.63 (1.0H, br s},
: 156 | M-S \@U‘%m B My benzimidazol-5-y1)-111-pyrazol-4-v1] gop 3030, 8, 785758 (30K, ), 7.42.7.40 (2.0H, m], 7.30-
) p: S
£
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NNl B { S-amino-1-(2-methyl-1H- ;
1 1 AN . o [FINE . st
S = e S THNRR {CDI0D) 8: 8.27 (1,08, 5), 7.66 (3.6H. m), 7.45 (1.0H,
457 7 LT(J"\’:*\/ i"?ﬁ’?‘“?"éj ¥)-1H T’,;‘f‘i”’] ; :TI]I 469 id|}ﬁa.3 Hz), T.40.7.53 {200, ra}, 7.51.7 26 {1.0H, m}, 364
T Nl - (4-methyl-piperazin-1 -yimel byl [[2.0H, 5}, 2.70-2.40 {8H. m), 2.81 (3.0H, 8}, 2.28 {3.0H. 5}.
-1H-indel-2-vl}-methanone |
. | 5-amino- 1 -(2-methyl-1H- §1HANMR (CD30D) 5: 8.27 (1.0H, 5, 7.66 (3.0H, m}, 7.48 {1.0H,
458 L b benzimidazol-3-yh)- 11-pyrazol-4-41] san B S=E3HIT.58 (1.0, dd, 9 =B, 20Ha}. TI5(LOH, 5],
(3-pyrrolidin-1-yimethyl-1H-indol 1730 {(4.0H, dd, § = 8.5, 1.7 Hz), 3.75 {2.0H, s}, 2.65-2.55(¢.0H,
-2-vI}-methanone mj, 2.64(3.0H, 5}, 1.82 (4.0H, 5},
i
) |
PPN o i
PV, L [5-amino-1-(2-methyl-1T1- {'H-NMR (DMSO-D5] 6: 12.45 [1H, 5), 12.04 (3H, s, 8.36 {3H, 5).
4158 7 [e{ M benzimidazol-5-yh-11 Fpyrazol-441} 375 17.68.7.55 (2H, m), 7.45 [1H, 5), 7.36-7.20 (3H, m}, 7.09-6.97 (2H,
F NP~ Y -(4-fiuoro-1H-mdol-2-vD-methanone ‘m}, 5.88-6.84 {1H, m}, ZE3 {3H, 8}.
[
i
[S-amino- 1-2-methyi-1H- *H-NEIR (DRSO} B2 1248 {TH, 5), 11.81 (1R, 5}, 8.20 {4, ).
160 benzimidazol-3 *\f])vi Hepyrazol-4-v1} 375  7-687.53 [2H, m}, 7.50.7.47 (1H, m], 7.44-7.41 {2H, m). 7.29
S-luoro- M -indol-2+Tmethanone {H, 6, J =8.4, 2.0 Hz3, 7.95-7.10 (34, ), 7.07-8.97 (2, &),
~{3-lluoro- 1 I-indol-2~+I)-methanone ;2‘53 {3H, 5).
i
{5-amino-1-(2-methyl-111- {H-MR JDMSO-Dg) 8: 12,48 {1H, 53, 14.78 {TH, 8}, 8.30 (1H. 5},
161 benzimidazol-5-y1)- 1H-pyrazol-4 -]} 375 773770 (1H. m}, 7.64-7.85 (2K, m). 7.40 {1H, s}, 7.30-7.27 (1M,
~(6-fluoro-1H-indol-2-yl)-methanone ), 7.20-7.17 {H, myj, 7.00-6,94 (3H. m), 2,53 (3H, s},
o] ke = . -
%_.]/Ft b [ 5-amino-1~(2-methyi-1H- THNEIR (DRSO, 5: 1248 (1M, 5), 12.23 (18, 5}, 8.40 {14,
462 [ P Fiz benzimidazol-3-y1)- 1H-pyrazol-4-yl| 355 (00,7 =48, 1.7 Hz), 8.27 (1. &}, BI3{TH, dd, J =B, 45 Hz),
- @_{f{\r_. (1H-pyrrolo[2,3-blpyridin-2-v))- 7.64(2H, m), 741 (11, 5),7.20 {1H, dd, J = 8.5, 2.1 Hz), 7.16-
4 g | mcthanonc 7,16 (1H. ), 7.04 (2H, 51, 2.53 {3.6H, 1
RS f P | 3-amino-1-(2-methyl-1H- "HNFIR (DRISO-Dg) 52 12.46 {31, m), 11.74 (1K, s}, .28 {1H, 4,
183 | o~ 7 ’\—% o benzimidazol-3-yh)-1H-pyrazol-4-y1] 474 ¥ =53 HZL 767753 (1H, m), 7.58-7.56 (1K, m}, 749 {3H, o, J
3 ,t\@_‘r -(5-fluoro-6-morpholin-4-ylmethyl- = §.3 Hz}, 7.42-7.38 (2K, m}, 7.34-7.27 {$H, m}, 7.06-6.99 {2H,
N 1H-indol-2-vI}-methanone m}, 3.62-3.58 [6H, m}, 2.83 {3H, 5}, 2.47-2.38 {4H, m}.
- ey T SHNNR (DMSO-DB) 5: 1257 {1.0H, 8}, 1247 (1.0H, ¢, S =5.4
fﬁ e Hoe écgfzjam“?g;‘;;g_ ’;“’?}’}”1 l':zolc- . Hzj, 12,04 (1.0H, 5}, 8.40 (LOH, 5), B34 {LOH. £ 4= 46 Hz},
184 | MO A fg_@ma 1 07y} L-pyrazolo 401 T84 {LOH. dd, = B.6, 17 Hz), 7.68-7.62 (2.0, m), 7.57 {1.0H,
a Sy e carhonyl}-1H-indole-5-carboxylic 4, 4= 8.3 Hz}, 1.53 {1.06, 4, J = 8.3 Hz), 7.2 (1.0H, m), 7.30-

acad

6.95 {2.0H, m}, 2.54 {3.0H, 5.

Step 1: Synthesis of

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1-benzenesulfonyl-1 H-indol-2-

y1)-methanone (1001)
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15

140

(2-Methyl-1H-benzimidazol-5-yl)-hydrazine dihydrochloride (830 mg) was added to an
ethanol solution (15 ml) of crude 2-(1-benzenesulfonyl-1H-indole-2-carbonyl)-3-dimethylamino
acrylonitrile (1.17 g). The reaction mixture was heated with stirring under reflux for four hours.
After cooling to room temperature, the mixture was allowed to stand at room temperature. The
precipitated solid was collected by filtration, and washed with ethanol to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-y1]-(1-benzenesulfonyl-1H-indol-2-
yl)-methanone was obtained as a yellow solid (1.5 g, with a two-step yield of 91%).

'H-NMR (DMSO-Dg) &: 8.15-8.13 (2H, m), 8.02 (1H, dd, J = 8.4, 0.8 Hz), 7.97 (1H, d, = 2.0
Hz), 7.92 (1H, d, ] = 8.8 Hz), 7.87 (11, s), 7.76-7.62 (5H, m), 7.49-7.45 (1H, m), 7.36-7.26 (4H,
m), 2.82 (3H, m)

ESI (LC-MS positive mode) m/z 497 [(M+H)"]

The compounds of numbers 1002 to 1082, and 1511 to 1527 listed in Table 7 were
synthesized by the same method as in Step 1.

Table 7
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Compound Structure Compound name m/z
No.
7N
03;,3
(HTYSL P [5-amino- 1-(2-methyi-1H-ben/imidazol-Sv1)- 1T1-
1002 o }:;/’LJ \[&(M-’ ‘ pyrazol-4-v13-(1-benvencsutfonyl-6-maorpholin-4- 558
S /%-r"i}_‘ yvimethyl-11-ndol-2-y1} methanonc
i _//.,ﬁ
2-{5-amino-1-(2-methyl-1H-benzimidazol-3-v1)-1H-
1003 pyrazol-4-carbonyl |- 1 -(toluene-4-sutfonyT)- 1H- 556
mdole-3-carboxyhic acid
- “J o {S-amino-1-(2-1sopropyi-1H-bensimidazal-3-v1)-TH-
1004 w/ W prrazol-4-y1-f 1~ toluenc-4-sulfony])- 1T T-indol -2 1 539
= }, : -methanone
SN N
i '\J :‘ -<
H
I
s N
;143“3 o |3-amino-1-{2-propyl- 1H-benzimidazol-3-y1)-1H-
1005 @ C pyrazol-4-v1] -} 1-(toluene-4-sulfonyT)- 1 H-indol-2-1] 538
& =t -methanone
vl w M
51 3
i o NM"‘
H
; o | S-amino-1-( 11}-benzimidazol-5-yi)-111-pyrazol-4-
1008 i\ P s ¥ 1-(tohuene-4-sulfonyl)- 1 H-indol-2-y1}- 497
7 = methanone
\N,H\“/N,w\
!
S
0==09 K S ¥ |{5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-
o0y H R pyTazol-4-vi}-(1-benzenesulfonyl-5-morpholin-4- 598
7N =i ylmethyl-TH-indol-2-y1)-methanone
lan N
Nt
MO {5-amino-1-(2-metbyl-1H-benzinudazol-3-yI)- 1H-
os @[/)_( W, pyrazol-4-yl] -(1-benzencsulfonyl-4-morpholin-4-y1 582
W (ﬂg " -1H-indol-2-y1}-methanone
Oy
O H
&
Oio
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-
1008 pysarol-4-y1} -(1-benzenesuifonyl-4-morpholin-4- 596

yimethyl-1H-indol-2-y})-methanone
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Ceo
g . [3-armino-1-2-riflaoromettivl-111-benwimidazol-5-v1)
1010 | *W N ~IH-pyrazol-4-1)-{ 1 -(toluene-4-sulfonyl)-1H-indol-2- 565
A Y 5 vij-mothanenc i
\N i \z/‘%f.j\\——'% F
h\; [-.{ £
H
- ; {S-amino-~1-(2-cthyl-1TT-benzimidazol-5-v1-11T
o i y{ﬂ L }7}75;;01-4~}'i]~[] (tahuene-4-sulfonvD-1H-indol-241] 525
- -mcthanonc
8
A o | 5~ammo-1-(2-benzyl-1 -bonamidazol-3-y1)- H -
1012 H/\J/\/ﬁ“{\“ \,3" H; pyrazoi-dy 1 1-(toiuene-4 -sulfonyl)- 11 T-indol-2-y1] 587
NP -methanione
U
I Y A
£y
o 4
g=5=0 & W S
"a \/k(/k; i [5-arnino-1+2-mothy-1TE-bervimdarol-5-¢1)-111-
013 as '=RR prrazol-4-vlj-(}-benzenesulfonyl-5-piperazin-1- 595
_ vlmethyl-11-indol-Z~yB-methanone
wow
/\/ AN
D*Q,:‘;
N 'H;J |5-amino-1-(2-methyl-1H-benzimidazol-5-y)- 13-
014 l P, HH, pyrazol-4-y1}~(1-benzenesulfonyl-4-fuoro-111-indol 515
- -2-y1)-methanone
F & SNPENLN k
“\_)“N%
H
Osta
Nl D | 3-amino-1-(2-methyl- 1 l-benzimidazol-5-y1)- 1~
816 BYPW, fH pyrazol-4-y1}~(1-benzenesullonyl-5-fiuore- TH-indol 515
i o N -2-y1)-methanone
e
Oulp
FoonH 0O { S-amino-1-(2-methyl-11I-benzimidazol-5-y1)-11H-
1018 m‘ MM, prrazol-4-yi}<(1-benzenesulfonyl-6-{luore-111-indol 515
- N -2-yh)-methanone
R ote
N
H
{5-arnine-1-(2-methyl- 1T T-bendmidazol-5-y1)- 113-
1087 P H, pyrazol-4-y1)-(1-benzencsulfonyl- 1H-pyrrolo] 2,3-b) 498

pyridin-2-yh-methanone




1018

| 3-amino-1-2-methyt-11 -benvimidazol-5-y1)-111-
pyrazol-da1f~(1-benvenesulfonyl-111-pyrrolol 3,2~
¢lpyridin-2-¥l}-methanone

143

438

101e

[5-amino-1-(2-methyl-11 I-benzimidazol-5-y)-111-
pyrazol-4-yi]- (I-benzenesuifonyi-S-fluoro-G-
morphohn-4-ylmethly- 1H-indol-2-v1)-methanone

814

1020

[S-amino-1-2-methyl-11-bonzimidazol-541)-11-
pyrazol-441}- [ 1-benvenesul fonyl-G-(2-morpholin-4-
vl-othoxy)-111-indo]-2-v1}-methanone

626

021

| S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-
pyrazol-4-yif- [ 1-benzenesulfonyl-6-tetrahydropyran

~4-ylosy)-1H-ndol-2-y)-methanone

597

022
cx )
e

15-amino-1-(2-methyl-1 -benzimidazol-5-41)-1H-~
pyrazol-4-yl{-|4-chloro-1-(oluenc-4-sulfonyl)-111-
indol-2-yli-methanone

545, 547

1023 }._{

jS-amino-1-(2-methyl-1H-benzimidazol-5-y1)-111-
pyrazol-4-yl}-| 3-finoro-1-(tolucnc-4-sulfonyl)- 1H-
indol-2-yl[-methanone

1024
Al

{5-amino-1-(2-methyl- 1H-benzimidazol-5-y1)-1H-

4-sulfonyl}-11-indol-2-vl]-methanone

pyrazol-4-11}-{5-(1-methyl-piperdin-4-y1-1-(foluene

608

125

424 5~amino-~1-(2-methyl-11-benvimidazol-5-11)
-1H-pyrazole-4-carbonyl}-1-{toluene-4-sulfonyl)-1H-
indol-3-41}-3 6dihydro-21I-pyridine-1-carboxylic acid

e \©’I§?~ tert-butyl ester

£92




026

144

4+ 2-| S-amino-1-(2-methyi-11I-benvimidazol-3-y1
- Ipyrazole-4-carbonyl}-1-(loluene-4-sulfonyl)
-1H-indol-3-y1}-piperidine- 1 -carboxylic acid ter(
-buty] ester

594

4627

[5-amino-1+(2-methyl- TH-benzimidazol- 5-y1)-TH
“pyrazol-4-y1}-{ 5-+{ (R)-3-fluoro-pyrrolidin-1-ylmethy 1)
-1-{toluene-4-sulfonyl}- 1H-indol-2-¥]]-methanone

12

1028

4 2-I 5-amino-~1-2-methyl-1H-benzimidazol-341)
-1H-pyrazoje-4-carbonyi}-6-finoroe-1-{tolucne-4~
sulfouyl)- 1 kindol-5-1{-piperidine- 1-carboxytic acid
tert-buty] ester

712

28

{5-amino-~1+(2-methyl-1H-benzimidazol-5v1)-1H-
pyrazol-4-y1}-{6-fluoro-5-(1 ~methyl-pipendin-4-vi)
~I-(tolucne-4-sulfonyl)-1H-indol-2-yl]-methanone

626

630

| 5-amino-1-(2-methyl-111-benvimidazot-5+1)-111-
pyrazol-4-y1 -} I-benenesullonyl-6-(tert-butyl-
diphevl-sitanyloxymethy1)-1H-indol-2-¥1] methanonc

765

1031

| 5-amino-1-(2-methyl-ilI-henzimidazol-5-yD)-111-
pyrazol-4-yl}- [5-(1-isopropyi-piperidin-4-yl)-1-
(toluene-4-sulfonyl)-113-indol-2-yI]-methanone

836

4032

|5-anino-1-(2-methyl-11-benzinidazol-5-yI)- 11~
pirazol-4-y1]-[6-fujora-3-(} -isopropyl-piperidin-4-y1)
-1-(toluene-4-sulfonyl}-134-indol-2-ylj-methanone

854

033

[5-amino-1-(2-methyl-1H-benzimidazol-3-31)-TH-
pyrazol-4-vl}-{ 1-benzenesulfonyl-6-{ 2-(4 -methyl-
piperidin-1-y1)-cthoxy]-11l-indol-2-y1} -methanonc

39




1034

145

|5-amino-1-(2-methyl- 1H-benzimidazol-53-+1)-1H-~
pyrazol-4-y1}-{6-fuoro-3-(4-methyl-piperadin-1-
vimothy ¥ I-{toluenc-4-suljonyi)- 1 H-indol-2-vi |-
methanone

841

1038

[ 3-amina--(2-methyl- 11 -benzimidazol-3-y1)-111-
pyrazol-4v1{-|6-fluore-5-pyrrolidin-T-vimethyl-1-
({oluene-4-sulfonyi)- 1H-indel-2-y1}-methanone

812

4036

{S-anmno-1-(2-methy - 1T E-benzdmidazel-5-y1)- -
pyrazol-dvil-

-[6-(1-methyi-piperidin-4-y1)- T -(toluene-4-sulfonyl)-
1H-indo}-2-y]]-methanone

é08

037

[5-amino-1-(2-methyl-1H-benzimidazol-5-y)-1H-
pyvrazol-4-y1}-[5-(4-fluoro-piperidin-1yimethyl)-1-
(tolucne-4-sulfony)- 11 [-indol-2-vl | -methanonc

626

1038

|5-amino-1-(2-difluoromethyi-11-benzimidazol-5-y1)
-1¥-pyrazol-4-y1]-[ 5-(1-methyl-piperidin-4-yI)-1-
{tolucne-4-sulfonyl)- 1 -indol-2-y1}-methanone

644

039

| 5-amino-~ 1-(2-difluoromethy!-11-benzimidazol-5-y1)
-1H-pyrazol-4-yl]-[ 1-(toluene-4~sulfonyl)- 1 H-indol
«2-y1}-methanone

547

4040

[5-amino-1-+(2-methy-1H-benzimidazol-5-y1)-1H-
pyrarol-4-yl}-| 5-(1-evelopentyl-piperidin-4-y1)-1-
(tolucne-4-sulfonyl)-1H-mdol-2-y1}-methanone

662

1041

{3-amino-1-(2-methyl- 1H-benzimidazol-5-vl}-1H~
pyrazol-4-yl] -{5-(1-cyclohexyl-piperidin-4-yi-1-
(toluene-4-sulfonyl)-1H-indol-2-yi}-methanone

876




1042

146

[5-amino-1~(2-methvi- TH-benzimidazol-5-y1)- 1H-
pyrazol-4-y1}-[4-bromo- | -(tohuene-4-sulfonyl)-1H-
pyrrol-2-y1}-methanone

539, 541

1043

| 5-amino-1-(2-methyl- 1 1-benzimidazol-3-¢1)-111-
pyrazob-4-yl|+ 1 ~(loluene-4-sulfonyl}- ) Ti-pyrrol-241 |-
methanone

461

4644

{5-amino-1-(2-methyl- | H-benzimidazol-3-y1)- 1H-
pyrazol-4-yI1-[6-butyl-1-(toluenc-4-sulfony1)-171-
indol-2-vH-methanonce

567

048

| 5-amino- 1 -(2-methyl- 11 1-berzimidazol-5-y1)-111-
pyrazol-4-y1]-{5-(1-sopropyl-piperidin-4 3 1)-1-
(toluenc-4-sutfony))-6 -t fluorometind- 11 T-indol -2y 13-
methanone

704

1046

| 5-amino-1~(2-methyl-1H-benzimidazol-5-y1)-1H-
pyrazol-4-yi}-6-bromo~1-(toluene-4-sulfony)-1H-
indol-2-yl]-methanone

589, 591

1047

[5-amino-1-(2-methyl- 1H-benzimidazol-5-y1)-1H-
pyrazol-4-yI}-6-cyclopropyl-1-(lolucne-4-sutfony])
-1H-indo}~2-yl}-methanone

55%

10648

{5-amino-1~(2-methyl-1H-benzimidazol-3-y1)-1H-
pyrazol-4-yl]-[5-bromo-1-(toluene-4-sulfonst)- 1H-
indol-2-yl}-methanone

588, 591

4049

15-amino-1-{Z-methyl-1H-benzimidazol-5-y1)- 1H-
pyrazol-4-yil-{4-iodo-1 ~(tolucne-4-sulfony)-11-
indol-2-ytj-methanone

537
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| 5-amino-1-(2-methyl- H Mbenvimidazol-5-1)- 1 1-

$050 pirazol-4-yl}- G-isopropyl-1 {toluene-4-sulfonyl)- 553
1H-indol-2-v1}-methanone
[5-amano-1-(2-methyl- 1H-benzimidazol-5-1)-1H-
test pyrazol-4-y1)~(1-benzenesulfonyl-1H-pymolof 3,2- 488
blpyridin-2-vi)-methanone
B,
/o,
i’: . ui?“-""“.f - [S-amino-1+(2-methyl-TH-benzhmidarzol-3-y))-1H-
1052 £ \”/“‘\\IK“ " pyrazol-4ey] [« 5-bromo-1-(loluenc-4 -suilonyl)-6- 657, 658
e \*—‘hf it triffuoromethyl-1H-indol-2-yi}-methanone
4
RN N
L
@ RJ{”
d It | [5-amino-1-(2-methyl- IH-benzimidazol-5-y1)- 1H-
0=5=00 ML N ,
1063 0=5=0 w g pyrazol-d-y1}-{6-bromo-3-fluora-1-(toluene-4- G607, 609
e f"kﬂ < sulfonyT)-11 lindol-2-y{}-methanonce
g WA =
{-7‘"’
F
&
3 :');57;/ {5-amino-1-2-methyl- H i-hensmidarzol-5-y1)-111-
1054 Sy O pyrazol-4-y1}-[6-pymidin-2y1-1-(toluene-4- 588
W H‘\“: sulfonyl)-1H-indol-2-yi]-methanone
N N
aves
0'510 {5-amino-1~(2-methyi-1H-benzimidazol-5-y1)-1H-
055 s N O Nt pyrazol-4-y1}-[S-oyclopropyl-1-(lolucne-4-sulfonyl}y 551
J l}.mf it “1H-indol-2-yl}-methanone
LN M
Ly
H
f N
=
& ; oxd, i S-amino-1-(2-methyl-11}-benzimidazol-5-y1)-1H-
4056 Fayg N pyrazol-4-y1}-{6-pyndazin-3-yl-1-(toluene-4-sulfonyl) 589
%m; ~1H-indol-2-i}-mothanone
\N’N = N\
LA
H
s
. ‘:’:‘57:/ [5-amino-1-(2-methyl- 1T i-benzimidazol-5-41)-1T1-
1087 - s N oD pyrazol-4-y1]46-methylsullanyl-1-(toluene-4 -sulfonyl) 557
P . e ~111indol-2-y1}-methanonc
S
N ) ﬁ}—"‘
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[5-amino-1-(2-methyi-TH-benzimidazol-3-v13-1H-

1058 e, 8 pyrazol-4-y11-[5-brome- 1 -(toluene-4-sulfonyt)-1H- 589, 591
i <
P H, indol-2-vij-methanone
RENES
D
Uy
i
)
¢
~:N D | 5-amino-1-(2-methyl-H I-benzimidarvol-3-41)-11-
1059 N\’)f\) N anti N p}=razo]—$~_\"l]-[5nbutm'_v—] ~(totucnc-4-sulfony)- 111+ 583
& i indol-2-yij~methanone
i
H
{5-amino-1-(2-methyl~ 1T T-benzimidazol-5-y1)-111-
1060 pyrarol-4-yi}-| S-isopropoxy-1-(lotuenc-4-sulfonyT)- 569
TH-mdol-2-vi}-mothanone
{
O
05 4 i 5-armino-1-(2-methyl- 1 I-benvimidazol- 5313 111-
406% »CM it pyrazol-4-yl (- 3-2-methoxy-cthoxy)-1-{olucne-4- 585
SO N M sullonyl)-11-indol-2-vl]-mcthanone
CN = R\»—»
;-.‘
0o
SN a [5-amino-1-{2-methyl- 1 11-benzimidazol-5-41)-11H-
662 ! s &, pyrazol-4-y1]-(1-benzenesulionyl 4 -rmethyi-171-indol 514
‘N N -2-yD-methanone
e =
W ﬁ.,/‘:( N}-—
2
[5-amsino-1-(2-methyi-113-benzimidazol-3-y1)-1H-
083 pyrazol-4-y1}-(1-benzenesul foryd -4~ 583
trimethylsitanyiethynyl-1H-indol-2-yi}-methanone
| 5-amino-1-(2-methyl- 1 H-benzimidazol-5-y1)- 1R~
4064 pyrazol-4-yl}-{ 5-(toluene-d~sulfornyl)-SH-{ 1,3} £55
dioxolo]4,5-{indol-6-yIj-methanone
[5-amino-1-(2-methyi-1H-benzimidazol-5-y1)~TH-
363 pyrazol-4-yi]-f S-vyclopropylmethoxy-1-(toluene-4- 5814

sulfonyl}-1k1-indol-2-yl[-methanone




1066

149

{5-amino-1-2-methyi-1H-benzamadazol-3-yH-1H-
pyrazol-4-vi}- (I-benzenesullonyl-4-bromo-111-
indol-2-v1]-methanone

575, 577

1087

[5-amino-3 ~(2-mothyl- 11 I-benvimidazol -3 w175
pyrazol-d-v1]- 2,2 -diffuoro-5-{tcluene-4~sulfonyl)-
ST14[1,3]dioxolo] 4, 5-{indol-6-v1]-methanonc

591

1068

;
L R

YT e
[ /‘t‘;

[ 5-amino-1-(2-methy]- 1H-benzimidazot-3-y1)- 13-
pyrazol-4-y1-{6-(3-chloropyridin-2-1)-1~(toluenc-4-
sulfonyl)-11-indol-2-v1{-methunonc

622

1063

13-amino-1~(2-mothyl-11 l-benzimnidazol-3-y1)-111-
pyrazol-d1]-{6-(3-fluoro-pyridin-2-v1)- 1 -(1oluene-4-
sulfonyl)- 11 -indol-2-y1|-mothanone

508

1070

[S-amino-1-(7-luoro-2-methyl-1H-benvimidazol
-5-31)- 1H-pyrazol-4-v1}-(1-benzenesulfonyl-1H-
indol-2-yl)-methanone

515

07

{5-amino-1-(2-methyl- 1H-benzimidazol-5-y}- 1H-
pyrarol-4-yij-6-methyl-1-(loluene-4-sulfonyl}-1H-
indol-2-y]]-methanone

525

072

| 5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-11-
pyrazol-4-y1]-{6-(5-Moro-pyridin-2-y1)-1-({oluene-4-
sulfonyl)- 113-indol-2-y1}-methanone

606

073

[S-amine-1-(2-methy}- 1T I-benzirmidazo}-5-y)-111-
pyrazol-4-y1}-[6-(6-morpholin-4-vl-pyridazin-3-y1}
-1-{toluene-4-sulforryl)-11)-indot-2-y1j-methanonc

874
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150

| 5-amino- 1 -(2-methyl-111-benzimidazol-5-31)
-1H-pyrazol-4-yi]-| S-chloro-6-
cyclopropyhmethoxy-1-(toluene-4-sulfonyl)
~11-ndol-2-v1}-methanone

6185, 617

4075

{S-amino-} - 2-methyi- 1 -benzmdazol-5-y1)
-1t nyrazol-4-1]-{ 1-{tolucnc-4-sulfony!i-6-
(3-trifluoromethyi-pyridin-2-4T)- 11 -indol-2 vl
-methanone

656

1078

| S-amino- 14 2-methyi-11 -bowamdazol-3-1)
< Hlpyrazol-4-vi{- I-(toluenc-4-sulfony1)-6-
(Grifiuoromethvi-pyridin-2-y1)-1 -indol-2-v1|
-racthanone

856

1077

{5-amino- -(2-methyl- 1 -benzizdazol-5-31)
~1H-pyrazol-4-vl{-{ 6-( S-chlora-pyridin-2-y[)- 1-
(toluene-4-sulfonyd)- I H-tndoi-2-y1}-methanone

521, 623

1078

[5-amine-1-(2-methyl- 1H-benzmidazol-5-v1)
~1H-pyrazol-4-v1}-[4,5-dibromo- 1 (4 -methoxy-
benzyl)- 1 Jpyrrol-2-vi]-methanone

583, 585, 587

1078

| 5-amino-1-(24ancthyl-1H-benzimidazol-5-y1)
~1H-pyrazal-4-yl}-| 1-(toluenc-4-sulfonyl)-6-
(S-trittuoremethyl-pyndin-2-y1)-1i-andol-2-y1|
-methanone

656

1080

{5-amino-1+2-methyl-1H-benzimidazol-5-y1)
-1H-pyrazol-4-y1]- 1-(toluene-4-sulfony)-6-
(4-trifluoromethyl-pyridin-2-y1)-TH-indol-2-y1}
-methanone

656

1081

{5~amino~ i «(7-lucro-2-methyi-111-
benzimidazol-5-y1)- 11 1-pyrazol-d-yl}~(1-
benzenesulfonyl- 1H-indol-2-yl)-methanone

515

1082

{ S-amino-1-(2-methyi-1H-benzimidazol-3-y1}
-1V -pyrazol-4-yH-(1-benzencsulfonyl-4-
isaprapyl-1H-indol-2-y1l-methanone

529
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Compound No. Structare Compound name miz
/\ [5-amino-1-(2-methyl-1H-
Of . s | benzimidazol-5-y)-1H-
1511 PO /»/QH pyrazol-4-yl]-[6-chloro-1- | 545
o :‘)'—l ey (toluene-4-sulfonyl)-1H-
indol-2-ylj-methanone
[5-amino-1-(2-methyl-1H-
Qr benzimidazol-S-yh)-1H-
'5:0
1512 mﬂi}m N pyrazol-4-yl|-|6-chloro-1- | 545
e L (toluene-4-sulfonyl)-1H-
indol-2-yl}-methanone
y [S-amino-1-(2-methyl-1H-
~ E%-N PN, benzimidazol-5-yl)-1H-
1513 0 5%}“{% pyrazol-d-yl]-[1-(toluene-4- | 511
sulfonyl)-1H-indol-3-y1]-
methanone
[S-amino-1-(2-methyl-1H-
® benzimidazol-5-yl)-1H-
1514 00 . pyrazol-4-yl}-[1-(toluene-4- | 511
&D/’% < | sulfonyl)-1H-indol-6-yl]-
' methanone
Q [S-amino-1-(2-methyl-1H-
o5 benzimidazol-5-yl)-1H-
F i 0 -4-vil-[5- -
1515 i ) , pyrazol-4-yl]-[5-bromo-6 607
v S fluoro-1-(toluene-4-
VLT | sulfonyl)-1H-indol-2-yl]-
methanone
<—§ [5-amino-1-(2-ethyl-1H-
o= benzimidazol-5-yI)-1H-
> razol-4-yl}-|5-bromo-6-
1516 pyrazol=3-y 621

fluoro-~1-(toluene-4-
sulfonyl)-1H-indol-2-yl]-
methanone
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é [5-amino-1-(2-methyl-1H-
ol; benzimidazol-5-yl)-1H-
1517 ) NP pyrazol-4-yl]-{1-(toluene-4- | 579
Fl - 2\ N, sulfonyl)-5-trifluoromethyl-
(U~ | 1H-indol-2-yl]-methanone
[S-amino-1-(2-methyl-1H-
o benzimidazol-5-yl)-1H-
520
. N O pyrazol-4-yl}-[1-(toluene-4-
1518 E*O%NHZ . sulfonyl)-5- 595
YSCLy | trifiuoromethoxy-1H-indol-
" 2-yl]-methanone
d [S-amino-1-(2-methyl-1H-
045 benzimidazol-5-yl)-1H-
1519 Ck@,r\i o pyrazol-4-ylj-[4,6-dichloro-| 579
\/)_%NHZ N I-(toluene-4-sulfonyl)-1H-
c N :&. N>" indol-2-yl}-methanone
é [S-amino-1-(2-methyl-1H-
ol% benzimidazol-5-yl)-1H-
Br N, O pyrazol-4-yl}-[6-bromo-4-
1520 \Qi/)—[}:{mz fluoro-1-(toluene-4- 607
£ S N N .
N @N\V' sulfonyl)-1H-indol-2-yl}-
" methanone
[5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-
1521 FOF O;},s=00 pyrazol-4-ylj-[1-(toluene-4- 595
Y sulfonyl)-6-
‘,«N@“:?” trifluoromethoxy-1H-indol-
H 2-yi]-methanone
[5-amino-1-(2-ethyl-1H-
C, benzimidazol-5-yl)-1H-
3
1592 e /\T[xi £ pyrazol-4-yl]-[1-(toluene-4- 609
AR o (A sulfonyl)-5-
N T\\}{d\ trifluoromethoxy-1H-indol-
2-yl}-methanone
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[S-amino-1-(2-ethyl-1H-

1-(toluene-4-sulfonyl)-1H-
indol-2-yl}-methanone

g0 . benzimidazol-5-yl)-1H-
1523 . ’ o pyrazol-4-yl]-[1-(toluene-4- | 593
T 4\;& 1— | sulfonyl)-S-trifluoromethyl-
>N 1H-indol-2-yl]-methanone
é [5-amino-1-(2-methyl-1H-
-0 benzimidazol-5-yl)-1H-
1524 Glm——?_(hﬁ“ pyraz()l-4-yl]-[5,6—dich101‘0— 579
oS =("" 1-(toluene-4-sulfonyl)-1H-
> N N\\
¥ @gﬁ indol-2-yl]-methanone
[5-amino-1-(2-ethyl-1H-
O@ benzimidazol-5-yl)-1H-
5=0
BN O pyrazol-4-ylj-[6-bromo-5-
1523 N 'J_%#NHz fluoro-1-(toluene-4- 621
\N’N\Q[':?—’\ sulfonyl)-1H-indol-2-yl}-
H methanone
é [S-amino-1-(2-methyl-1H-
Od-0 benzimidazol-5-y1)-1H-
1526 ) e pyrazol-4-yl]-[4,5-dichlore- | 579
9 1-(toluene-4-sulfonyl)-1H-
Ci N N
" \@{” indol-2-yl]-methanone
é [5-amino-1-(2-methyl-1H-
Odo benzimidazol-S-yl)-1H-
1527 ) pyrazol-4-ylj-[4,6-difluoro- | 547

[Examples 165 to 195, and 247 to 254]

The compounds of Examples 165 to 195, and 247 to 254 listed in Table 8 were




synthesized using compounds having indole ring with unprotected nitrogen atoms by the same

method as in Step 1.

Table 8
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Exam- Structure Compound name iz H-NPIR
ple
o ML Ny N .
o \)\/ L S " { 3-amino-1-(2-methyl-1H- TH-NUR (DMSO-DE) B: 12.47 (3H. 5}, 13.56 (1H. 81, 8.27
165 F SV benzimidazol-3-1)-1H-pyrazol-4-vlj ag7 | (3hsL762 (2,6}, 7.30.7.35 (20, m), 7.28 [1H, dd, = 2.5,
¢ = «(3-methoxy- 1 1-indol-2-yT)- 1.5 Hz), 743 (1H, 4, S =2.4 Hz), 6.06 (24, 5}, 6.91 {1H, dd. v
i methanone. = 8.5, 2.4 Hz}, 2.78 {3H, 5}, 253 [3H, &b
P ] THNRIR {DRSO-DE) &: 12.45 (1H, s}, 11,56 (1H,d, J = 1.8
o (2 A-1H-
[b:’ amne 1 (I“ fnf&*-;;{u{‘ L Hz}, 8.22 (M, s}, T.62-7.67 (2H, m, 7.51-7.28 (1t m}, 7.26
166 enzimidazol-53)-1H-prrazol-431} | g4y {1H,d, 5 = 1.8 Hz|, 692 {2H, d, J = 22.0 Hz}, 6.53 [1K, s},
~(4.G-dimethoxy-TH-ndol-2-+1)- 6.21 (1M, d, = .8 Hz], 3.88 (3H, s}, 3,79 137, s}, 2.55 {3H,
methanmne ).
 3-amino-1-(2-mothvl-11 - 1H-NEIR (DHIST-DS) 5: 12,47 {1H, s}, 1475 {44, 5, 8.26
<87 herdmidarol-541)-11 -pyrazol-4-v} 287 {1H, 8), 7.62-7.60 (2H, m}, 7.32-7.28 (2H, m), 7.18 {1H, dd, J
«(4-methoxy- H-mdol-2-1)- 278, 4.0 Hz), 7.07 (1H, o, 4 = 8.5 Hz), 6.98 (2H, 8), .55 (1K,
methanone d.= 7.5 Hz), 3.92 {3H, s}, 2.63 {3H, 51.
{S-amino-1-(2-methyvl-TH- HH-NMR (DHSO-DE) & 12,486 {11, s}, 14.53 (14, 5), 828
168 benvzimidazol-3-y1)-1TH-pyrazol-4-41] 387 {14, €), 7.60-7.57 (3R, m), 7.41 [1H, d, J = L.8 Hz}, 7.28 (1,
: ~(6-methoxy-1H-indol-2-v])- dd, S = 8.5, 1.8 Hz). 6.85.6. 83 {3H, m), 6.75 (1H, dd, J = 8.9,
methanons 21 Hzj, 3.8 {3H, s], 2.53 (3H, 5},
N o
NN, LN Ao < N .
[ T4 [5-amino-1-(2-methyl-1H- H-NER (DME0-DE) 5: 12.46 (14, 5). 10.51 {14, 5}, 837
166 # f“—"(; 2 N benzimidazol-5-v1y-1H-pyrazoi-4-vi} 385 {1H, 5}, 785-7.67 {2H, brm), 7.40 (1M, br &), 728 (1K, d, J =
N B \i\/\T 1\}_,_ -(4,6-dimethyl- 1H-indol-2-y1)- ke 8.5 Hz). 7.07 {1H, br 5), 6.96 (2H, br ). 570 {1H, br s}, 2.53
\//ﬂ;{l mothanone {3H, 5}, 2.53 (3, 8), 2.37 (3H, s},
o
M O 5 pemines] oS athu] 1 ET TH-NEIR (DISO-DE) 6: 12.46 (1H, 83, 1155 {1H, 51, 8.27
(T~ wm, I i_"’f.mf_.‘g_l (Ez_m?m}%,m o aa (14, ), 7.64-7.58 (2H, br m), 7.63 {1, &, J = 1.6 Mz}, 7.41
170 i N OSRZIROEZGL - )= L la PRTAZOL- 5y | 413 |¢sH 4, = 8.5 Hz), 740 (1K, s}, 7.36 (19, 6d, 4= 8.5, 1.5 Ha).
NN Ty | AS-tert-butyl-1H-indol-24D)- 7.28 (AH, dd, 3= 8.5,1.8 Hz), 6.99 {2H, br s}, 2.63 (3H, d, 4 =
# ﬁ meothanone 4.3 M), 435 (9K, 5).
NG e 4 ire TH-MBIR (DISSO-DE} & 12.46 (4H, s}, 1156 {14, 53, 8.28
PV, HH, {)5 "“?”n,g ! {E' Sn‘iﬂ’;;lmv L4 {1H, 3, 7.64-7.56 {2H, br m), 7.60 {4H, &1, 7.40 (1H, 4, J ~ 8.5
171 S enzinudazol-5-yh)- “pITAzo-ty T| oo | Hz), 237 (164 6,4 = 4.5 He), 7.28 {154, g = B.5, 4.8 Mz,
N y— | 5-isopropyl-1H-indol-2-51)- 7.47 (35, 0d, 4 = 8.5, 1.5 Hz), 6.88 {28, br s}, 3.01-2.94 (1#,
/ g methanone ), 2.53 {3H, 59, 1.26 [6H, d, J =8.7 Hz}.
Sy
M .
(\E sl o [5-amino-1-(2-methyl-111- 1HNR (DMSO-D8) B 12,46 {4, 8}, 11,58 {1H, 4, J = 1.8
172 GMMH" benzimidazol-5-y1)- -pyrazol-4-vi| 453 Hzy, 8.27 (1K, d,VJ = 3.0 Hz), 7.65-7.55 (24, m), 7.48.7 47
! ) ~(5-benzyloxy-1H-indol-2-y1)- (2H, m}, 7.427.38 {3H, m], 7.33.7.29 {3H, m), 7.21 {iH, d, J =
P» methanone 2.4 Hz}, 7.03-6.88 (3R, m), §.12 (2H, s}, 2,53 {3H, sk
"
St 9 o P $H-NMR {DES0-DS) §: 12.46 (1K, s}, 1175 (1H, d, § = 1.
(‘;"J’Z:{‘“z- LS"‘EF“”.Z';Z'(IZ'."‘?hﬁ?H' ] Hz), 8.27 (1K, &, 7.62.7.58 {4H, m), 7.42 2R, 1, J = 10.4 Hz),
73 e Aty cnzimidazol-5-y-111-pyrazol-4-ylL | agn 1735730 (3. my, 795 (184, dd, J = 7.8, 4.0 Hz), 7.08 (3H, o,
J @1;..3 -(4-benzyloxy-111-indol-2-y1)- J=8.5 ¥y, 6.97 (2H. A, S = 195 Hz}, 6,64 (1H, d, 4= 7.8 H2),
J = methanone 5.28 {24, s}, 2.53 {3H, 5).
R R SU N e
O K O o
- m ' [5-amino-1-(2-methyl-1H- AH-HMR (OBISO-D8) & 12.45 (44, 8}, 1143 (1H, d, y=1.6
7 | O & %»:( “ benzimidazol-5-vl)-1H-pyrazol-4-vl] 447 Hz), 8.24 {18, d.J = 4.4 Hz}, 7.66.7.55 {21, m), 7.32.7.27
s NeseN | 5 6-dimethoxy-1H-indol-2-y)- (2H, m), 7.12 {1H. 5}, 6,94-6.91 {3H, m), 3.61 {3H, 8}, 3.70
- Q’.‘i methanonc {3H, 5}, 2.53 {31, 8},
K "
B o e 1H-NR (DMSD-DE) &: 12.45 (14, 5, 11.53 (1M, ), 8.28
(Y s, ,LS‘ a’.mz?g ! <12 .mji‘hﬂ]m Jold (1M, 51, 7.62.7.58 (2H, brm), 7.61 {1, &, J = 8.5Hz), 744
178 Y cnzimidarzol-5-1)- H-pyTazoi-a- 418  [{1H s}, 7.38 11, d.J = 1.2 Wz}, F.28 (1H, dd, J = 2.5, 1.8 Hz},
VOO ¥HJ-(6-tert-butyl-111-indol-2-y1)- 7.49¢1H, dd, J = 8.5, 1.2 Mz}, 6.8 {2H, br 5), 253 {3H, 5},
g methanone 1.36 (9H, s}
H
{*]’\N()JO NH | 5-amino-1-(2-mothyl-111- TH-NMR {DMS0.D6) 5: 12.48 {1.0H, b s}, 12.38 (1.0, br
176 # 2-:-1 2 henzimidarzol-5-y1)-1H-pyrazol-4- 443 s}, 8.22 {1.0H, s}, T.82 (1.0H, 4d. J = 9.0, 4.2 Hz}, 7.64.7.59

ylJ-(5-fluoro-4-trifiuoromethyl-111-
indol-2-yl}-methanone

{2.0H, m}, 7.38-7.28 (2.0, mi, 7.10-7.07 {2.08, brmj, 2,54
(3.0H, &)
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156

| 5-amino-1-(2-methyl-111-
benzimidazol-5-yD-1TFpyvrazol-4-vi]
-(5-phenoxy-1H-indol-2-yI)-
methanone

448

$HNRR (DRISO-D6} & 12.46 [1H, s}, 11.77 {14, 8). 8.27
(3H, ), 7.68-7.55 {2H. br m}, 7.51 {1H, &, J = 8.8 Hz}, 2.1
(3K, 8), 7.37-7.33 {2H, m), 7.30.7.27 {2H, m), 7.08 ({H, &, S =
2.5 Hz}, 7.06-7.60 {2H, m}, 7.03 {1, dd, 3 = 8.8, 2.4 Hz}, 695
2H,d, 4 =7.5 Hz). 2.53 (3H, s},

178

| 5-amino-1-(2-methyi-111-
benzimidazol-5-y1)- 11 1-pyrazol-4-v1}
~(O-methylsullanyi-1H-indol-2-41)-
methunone

443

TH-NHR {OMSO-DE) &: 12,48 (31H, 8), 11.62 (1K, &, J=1.8
Hz, 8.28 {1H, d, J = 5.5 Hz), 7.658-7.61 {2H, m), 7.56 {tH. d, v
=85 Hel, 7.43 {4, ¢, 7.33 [1H, &), 7.30-7.28 {1H, m}, 7.02-
7.00 (2H, m), 8.97 {1H, 5). 283 {3H, d, 4 = 1.B Mz}, 2.52 {3H,
s}

79

| 5~amino-1-(2-methyvl-1H-
benzirmidazol-5-y1)-1H-pyrazol-4-yi}
~(4-tert-butyl-111-indol-2-y1)-
methenone

413

TH-NMR {DMS0-06) &: 12.46 (1H, br s}, 11.76 (1H, 5}, 8.19
{484, 8}, 7.63-7.58 (2H, br m). 7.42 {#H, s}, 7.36 (1H, &, I = 7.0
Hz), 7.20 145, dd, $ = 8.5, 1.8 Hx), 7.17 (1H, 4, S = 7.8 Hz},
6.67 (2H, br s}, 6.95 {1H, d. J = 7.9 Mz}, 2.53 (5H, ), 1.5¢
195, s},

180

[S-amino-1-2-methyl-1H-
benamidazol-3-yD- 1H-pyracol-4-vl]
-{5-methy }-1H-indol-2-vl)-methanone

374

TH-MIR {DHS0-D6] 52 12.46 (1K, br s}, 11,55 {(1H, 5}, 8.27
{44, 5}, 7.60-7.58 (2H, m), 7.45 {1H, 5), 7.36 {TH, 4, 4 = 8.4
Hz), 7.33 {1H, s}, 7.27 {14, ad, J = 8.4, 2.0 Hz), 7.07 {11, ddk,
$=8.3, 1.5 Hz), £.95 (2H, br s}, 2.52 (3H, s}, 238 {3H, 5).

| 5-amino-1-(2-methyl-1H-
benzimidazol-5-y1}-11-pyrazol-4-yi]
~{5-cthyl-111-ndol-2-+vI)-mcthanone

385

TH-NMIR {DRISO-DE) &: 12.46 (3H, s), 11.56 (1H, 5), 8.27
{1H, 8}, 7.60-7. 58 2H, m), 7.47 {1H, 5}, 7.38 {4H. d, J=8.5
Hazj, 7.36:7.35 (14, m), 7.28 {1H, 4d, J = £.5, 2.1 Hz}, 7.11

(#H, dd, 4 = 8.5, 1.7 Hz}, 6.96 (2, 5), 2.69.2.66 [2H, m}, 2.52
(3H, 51, 1.22 (3H, £ J = 7.5 Hzl.

182

[5-amino-1+2-methyl-1H-
benzimidarol-3-y1)- 1H-pyrazol-4-yl}
~{5-{luoro-6-triffuoromethyl- 1 H-indol
-2-yh-methanone

443

$HNER (DRSC-D6) §: 3248 (LUH, br s}, 1224 {4.0H, br
), 831 {4.0H, s}, 7.82 (2.0, &, § = 5.8 Hz), 273 {1.0H. &, J=
44.2 Hz, 7.65-7.54 {3.0H, m}, 7.29 (1.0M, d, J = £.3 Hzj, 7.13-
7.08 {2.0H, br o}, 2.54 (3.0H, 5.

183

[5-amino-1-(2-methyl-1H-
benvimidazol-5-v1)- TH-pyrazol-4-y1}
~{6-fluoro-3-methoxy- 1 H-mndol-2-y1)
-methanone

405

1H-NIAR {DRISC-D6} & 12.46 {1H. ). 1184 {{H. s}, 828
{4H, 83, 7.64-7.57 (2R, br m}, 7.38 {1H. 5}, 7.32 {1H, d, 4 = 9.1
Mz}, 7.28 {1H, dd, J=8.5, 2.4 M2}, 7.23 (1H, d, J = 116 Hz},
6.98 (2H, br s}, 3.86 {3H, 5}, 2.53 (3H, 51,

184

[S-amino-1-(2-methyi-17-
benzimidazol-3-v1)-11-pyrazol-4-y1]
~(6-chloro-5-methoxy-11I-indol-2-v1)
-methanone

421, 423

AH-NIR (DMS0-063 8: 12.46 {41, 8), VL8 {1H, 8}, B.26

(1K, 8), 7.65-7.56 (2H, br m}, 7.51 {1H, 8), 7.38 (1H, s), 7.34

(1H, 5}, 7.28 {11, dd, J = 8.5, 2.4 Bz}, 7.09 {21, br s}, 2.87
{3H, s}, 2.53 3H, 5).

185

[5-amino-1-(2-methyl-1H-
benzimidazol-3-yl)-1H-pyrazol-4-y1}
-(3-chloro-6-methoxy-1H-indol-2-y1)
~methanone

421, 423

1H-NHR (OMSO-DE) 8: 12,45 (14, s}, 14.70 {1H, s}, 825
{4H, 8), 7,73 {1H, 5), 7.64-7.55 {2H, br m), 7.38 (1H, 5), 7.28
{1H. dd, 3 = £.5, 2.4 Hz}, 7.06 {2H, s}, 6.97 (2K, bir 5}, 3.89
{3H, s, 2.53 {3H, s},

186

| 5-amino-1-(2-methy1-111-
henzimidarol-3-y1)- 11H-pyrazol-4-y1]
~(6-isopropoxy-1TT-indol-2-y1)-
mmethanone

415

TH-NPAR {DMSG-DS) B: 12.43 {1.0H, ¢), 1.41 {2.04, 1), B27

{3.0H, &}, 7.7-7.58 {3.0H. m}, 7.58 {1.0H, €}, 7.28 (1.0H. dd, J

=885 1.7 Hz), 695890 {2.0H, m}, 6.72 (1.0, dd. 4 =8.7,22

Hz}, 4.62-4.56 (3.0H, m}, 2.63 {3.0M, 8}, 1,31 {6.0H,4,J =61
Hz).

187

| 5-amino-1-(2-methyl-1H-
benzimidazol-3-y1)-111-pyrazol-4-ylj
~(6-benzyioxy-111-indol-2-y1)-
methanone

483

TH-NRIR {DRSO-D6) §; 12.45 {1H, 5], 11.62 (1, 5), 8.27
{1H, d, 3= 4.9 Hz, 7.64 (1H, dd J = 4.9, 2.3 Hzj, 7.57 (2,
ad, J = 8.5, 4.3 Hz), 7.50.7.48 {2H, m}, 7.42.7.39 {3H, m},
7.35.7.28 {24, m}, 7.00-6.94 (34, m}, .82 {1M, dd, J = 8.8,
2.2 Hz}, 544 {2H, 1, 263 (3H, s},

188

[S-amino-1~2-methyl-1H~
benzimidazol-3-y1)- 11 1-pyrazol-4-y1f
~{4-isopropoxy- 1 H-indol-2-y1)-
methanone

415

AH-RHIR (DFESO.D6) 52 12.47 {+.0H, br 5, 11.69 {1.0H, br
s}, 8.23{1.0H, s}, 7.64-7.59 {2.0H, m}, 7.28 {1.0H, tid, S = 8.3,
1.5 Hz), 7.25-7.26 {1.0H, brmj, 7.55 {1.0M, dd, J = 6.5, 8.0
Mz}, 7.64-8.57 (3.0H, my, 6.55 (1.0H, d, J = 8.0 Hz}, 4.79-4.73
(1.0H, m), 253 (3.8H, 8, 1.38 [§.04, &, J = 5.9 Hz).




157

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-11 -pyrazol-4-yi}

FHNMR {DRISO-DBY 6: 1244 (1M, s}, 1127 {1H, 4,3~ 1.6
Hz}, B.24 {1H, s}, 7.84-7.62 {1H, brm}, 7.58-7.54 {1H, br m},

189 - S 415 7.30.7.26 (1M, br m}, 7.28 {1H, 4, J = 1.8 Hx}, 7.08 (31, 8},
-(2.3-dihvdro-6B- . s .8},
.\‘53, ‘}l‘h;‘i‘)im,? 1 '-4}‘5“‘”“"{2*7’ fl .97 (1H, br s}, 5.9% {11, br $), 6.87 1M, 8}, 4.27-4.22 {4H,
ndol-7-yi}-methanone tn), 2.53 {3H, 5).
| 5-amino-1+2-methyl-171- TH-NMR {DMS0-DB) 8 12.47 {1.0H, brsj, 11.8% {1.0H, br s},
fe0 i benvimidurol-3-vH-1H-pyrazol-4-y1} 460 218 11.0H, 8), 7.97 {2.0M, br s}, 7.37 {1.0H. 5), 7.32-7.28
= (4 ,6-di-tert-butyl- IH-indol-2-y])- {2.0H, m}, 7.05 {(1.0H. s}, 6.95 {2.0H, br s}, 253 {5.0H, ¢}, 1.51
mcthanone {8.0H, s}, 1.34 1B.0H, s).
2-[5-amino-1-2-metryl-11T- TH-HHIR [DWSO-DE) 8: 12.44 (1.0H, 5), 12.33 (1.0H, 5). 8.3
s be[nzimi da zoI-%»vI)-lI—II-p\-‘razole- 4. 382 (1.8H, 8}, 7.84 {1.0H, d. J = 8.2 Hz}, 7.70-7.50 {3.0H, m}, 7.45-
bl - 154 d IR 1 7.38 (261, m}. 7.28 (1.0M, dd, J = 5.8, 1.8 Mz}, 7.06 {1.BH,
carbonyl]- I H-indole-4-carbonitrile m), 2.53 [1.0H, s).
5, < .
/’\f/‘//_‘{;’ e [S-amino-1 —(2—mclhyl~ 1H- THAMR (DMSO-DBY B: 831 {1H. 5}, 8,47 {1H, 5}, 7.86 {1H,
402 A /t * benzimidazol-3-v1)-11-pyrazol-4-vi| 423 Q, 4= 2.0 Mz}, 7.70 {1H. §), 7.60.7.58 (3H, m), 7.50-7.47 121,
! %, A :\.l}/"\ ~(3-imidazol-1-vl- 1 -indol-2-1)- w127 (18, dd, J = 8.6, 2.0 Mz}, 713 (1R, d. J = 0.8 Hz},
s methanone ’ 7.08 12H, br s}, 2.53 (3H, s§.
i o
2 R . )
JCJ\/ L n, [ S-ammino- 1-(2-methyl- 1H- FHNKR (DM SOD6] 8: 12,34 (1H, br s), 8.32 {1H, s}, 8.0%
h e " benzimidazol-5-y1)-171-pyrazol-4-y1 (4H, &), 7.5204H, d, 3 = 2.0 Hz}, 7.61-7.68 {2H, m), 7.54 {$H,
193 ,]\ Sy ey . k P 3 457
e LR P -(5-trifluoromethyisullanyl-1H-indo} 8}, 748 (YH. d, § =84 Ha), 7.28 (81, dd, S = 8.6, 20 Hz),
=] -2-yl)-methanone 744 {2H, br 5}, 2.53 (3H. 5},
| S-amino-1-(2-methyl- 1H- TH-NER (DMSO-D6} 5: $2.48 (14, 5}, 11.78 {1H, 53, 8.29
154 benzimidazol-5-vi)-11 l-pyrazol-4-yl] 403 {1H. s}, 7.62-7.62 (3H, m}, 744 [1H, d, S = B.6 Mz}, 7.38 {14,
(5-methylsulfanyl-]H-indol-2-v1)- 8},7.26 (%M, dd, J= 86,26 Hz},7.23 (1H, dd. J=86,18
mc’?)zmo;)e - o Hzi, 7.02 (2R, br s}, 3.34 (34, s}, 2.54 (SH. s).
u TH-NMR (DMSO-D&) & 12.45 (1H, br
44\!»[-4'6 S c ” , s}, 12.20 (iH, or s), 8.84-8.30 (1H,
LAy s, {5-amino-1-(2-methyl- 111~ . m), 8.88 (1H, &), 7.76 (iH, dd, J =
185 0% - g benzimidazol-5-y1)-1H-pyrazol-4 -y} 435 8.5, 1.8 Hz), 7.72-7.68 (24, m), 7.6
W (} P | ~(5-methancsulfonyt-11 Findol-2-v1)- 8-7.65 (1H, m), 7.62-7-80 {(1H. m),
H methanone 7.2 {1H, dd. J = 8.8, 2.0 Hz), 7.08
' (2H, br s}, B.84 BH, s), 2.54 (@H,

s?-
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Lxample Structure Compound name miz 1H-NMR
i 9.21 {m, 1H), 8.52 (s, 1H), 7.73 (d, J= 7.8
S-amino-1-(2-methyl-1H-
Y 'benzimi daiol»S»vl}}: L Hz, 1H), 7.64 (d, J= 8.4 Hz, 1H), 7.61 (s,
247 SN S T J 358 |1H), 7.47 (t, J= 8Hz, 1H), 7.40 {m, 1H),
s pyrazol-4-yl]-benzofuran-2- 7.32 (t, J= 7.6 Hz, 1H), 6.17 (m, 2H), 2.66
yl-methanone {s, 3H)
~5 P ONH [5-amino-1-(2-methyl-1H- 12.46 (s, 1H), 8.42 (s, 1H), 8.35 (m, 1H),
248 N Iff( _2/ % ?\; benzimidazol-5-yl)-1H- 374 8.05 (m, 2H), 7.65 {m, 1H}, 7.56 (m, 1H),
SRA- pyrazol-4-yij-benzoib] 7.51 {m, 2H), 7.28 {m, 1H), 7.09 (s, 1H),
thiophen-2-yl-methanone 7.03 (s, 1H), 2.54 (s, 3H).
5-amino-1-(2- 1-1H-
P, n {b;’z';;%dlfmtnsft?;_ iui[H 8.83 (s, 1H), 8.27 (m, 2H), 7.86 (m, 2H),
249 SR Wa Y- 375 [7.64 {m, 2H), 7.57 {m, 1H), 7.4 (s, 2H),
=~ L}'J\J pyrazol-4-yl}-benzothiazol- 2.73 (s, 3H).
2-yl-methanone
S armino-]-(2 .
L N N i‘"bam’.“".dl( f;et,i‘;’ E{ﬁ 7.85 (m, 4H), 7.56 (d, J= 8.4 Hz, 1H), 7.36
250 T g 7N\ NH enzimi “Zr" oy 336 |(t, J= 8.7 Hz, 2H), 7.28 (s, 1H), 7.21 (s,
= pyrazol-4-ylj~(4-fluoro- 2H), 7.15 (s, 1H), 7.03 (s, 1H), 2.73 (s, 3H).
phenyl)-methanone
C‘\Oj N, N [3:'"'.“0.';;(1'1{“;?_"1‘3_{' 7.77 (m, 1H), 7.74 (m, 1H), 7.65 (m, 1H),
251 f‘ NH enzimidazol-5-yi) 352 17.57 (m, 3H), 7.24 (d, J= 8.8 Hz, 2H), 7.03
S pyrazol-4-ylj-(3-chloro- (br s, 2H), 2.51 {m, 3H).
phenyl}-methanone
. i 9.21 (s, 1H), 8.85 (s, 1H), 8.23 (d, J= 8.1
g -1-(2-methyl-1H-
Py L N N [Sb:::i':n"i ;aiili';'f l;)} T Hz, 1H), 8.12 (d, J= 8.4 Hz, 1H), 8.06 (s,
252 A %{N N | el Aoyl Y ino3or.| 369 |TH) 791 (m, 3H), 7.73 (t, J= 6.2 Hz, 1H),
N pyrazol-4-yli-qumotim->-yl- 7.64 (d, J= 8.4 Hz, 1H}, 7.33 (s, 2H), 2.74
methanone (s, 3H).
. N N [S-amino-1-(2-methyl-LH- 9.05 {m, 1H), 8.52 {d, J= 8.2 Hz, 1H), 8.38
253 L TNA ?; benzimidazolS-yl)-1H- | -0 \(s, 1H), 8.17 (d, J=8.4 Hz, TH), 7.93 (m,
! pyrazol4-yl]-quinolin-7-yl- 4H), 7.69 (m, 2H), 7.32 (s, 2H), 2.79 (s,
methanone 3H).
o |5-amino-1-(2-methyi-1H- 8,02 {d, J= 5.1 Hz, 1H), 8.51 {d, J= 8.4 Hz,
I 2 Ny~ benzimidazol-5-y))-1H- 1H), 8.37 (s, 1H), 8.16 {d, J= 8.3 Hz, 1H)
£ A ’ 4 s ’ » »
254 gD’u\l;\gv—<;§w pyrazol-4-yl|-quinolin-6-yl- 369 17,92 (m, 4H), 7.66 (m, 2H), 7.32 (m, 2H),
methanone 2.74 (s, 3H).

Step 2: Synthesis of 2-(1-benzenesulfonyl-1H-indole-2-carbonyl)-3-dimethylamino-acrylonitrile

(1083)
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15

159

N,N-Dimethylformamide dimethylacetal (620 ul) was added at room temperature to a
tetrahydrofuran (THF) solution (8.5 ml) of
3-(1-benzenesulfonyl-1H-indol-2-y1)-3-oxo-propionitrile (1.0 g, 3.08 mmol), and stirred for ten
minutes. The reaction mixture was then concentrated under reduced pressure to give crude
2-(1-benzenesulfonyl-1H-indole-2-carbonyl)-3-dimethylamino-acrylonitrile as yellow
amorphous material. The obtained crude product was used in subsequent reactions without

purification.
ESI (LC-MS positive mode) m/z 380 [(M+H)']

The compounds of numbers 1084 to 1184, and 1528 to 1549 listed in Table 9 were
synthesized by the same method as in Step 2.

Table 9



Com -
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acrylonitrile

pound Structure Compound name m/z
No.
VAR
i N O 2-{1-benzenesulfonyl-6-morpholin-4-
1084 ({:'m - ylmethyl-1H-indole-2-carbony)-3- 479
:;__ dimethylamino-acrylonitrile
7
¢
5=0
ST 2-(1-benzenesulfonyl-5-morpholin-4-
1088 | 4 ylmethyl-1H-indole-2-carbonyl)-3- 479
; ~ 7 =Y dimethylamino-acrylonitrile
K -
6. /
7N
0o
(%T»?‘E e 2-(1-benzenesulfony!l-4-morpholin-4-
1088 f\/\'—_‘/\ = yi-1H-indole-2-carbonyl)-3- 485
2 g" dimethylamino-acrylonitrile
1 -
ol
7N
Oulins
“ 5“ 5 2-(1-benzenesulfonyl-4-morpholin-4-
1087 W ylmethyi-1H-indole-2-carbonyl)-3- 479
Y] dimethylamino-acrylonitrile
/\[\‘) T
4 ;
=520 ) 4-[1-benzenesulfonyl-2-(2-cyano-3-
1088 y \1“ p sz‘ dimcthylam.ino-ac.ryloyl)-1H~i.nd’ol-5-. 578
. . B ylmethyl]-piperazine-1-carboxylic acid
J SN
_)_ S ! tert-butyl ester
(4
N/
O,
<o o 2-~(1-benzenesulfonyl-4-fluoro-1H-
1088 p indole-2-carbonyl)-3-dimethylamino~ 398
) = acrylonitrile
¢ —
{
9%2
i (‘0 o 2-(1-benzenesulfonyl-5-fluore-1H-
1880 “ P indole-2-carbonyl)-3-dimethylamino- 398
£ s=n acrylonitrile
-
N/
N 2-(1-benzenesulfonyl-6-fluoro-1H-
{
19091 indole-2-carbonyl)-3-dimethylemino- 398
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\ A
Ox
A 2-(1-berzenesulfonyl-1H-pyrrolo]2,3-b)
1092 f \LKH) ; pyridine-2-carbonyl)-3-dimethylamino 281
S =x -acrylonitrile
=
Tty
/
\
O
SPEn 2-(1-benzenesulfonyl-1H-pyrrolof3,2-c}
1093 K\'ﬁ 7 pyridine-2-carbonyl)-3-dimethylamino 384
Ha b ‘}M:c:n -acrylonitrile
.
-
/
]
°'-.s‘?:A
PPN 2-(1-benzenesulionyl-5-fluoro-6~
1684 il \)‘ - J/ \/>_J< morpholin-4-yimethyl-1H-indole-2- 497
g =" carbonyl)-3-dimethylamino-acrylonitrile
e
!
Cegleny 2-{1-benzenesulfonyl-6-(2-morpholin-4-yl
1096 ¢ w0 NPy ~gthoxy)-1H-indole-2-carbonyl}-3- 509
=N Y }/»_ﬁd dimethylamino-acrylonitrile
-
2-{1-benzenesulfonyl-6-(tetrakydro-pyran
1086 -4-yloxy)-1H-indole-2-carbonyl]j-3- 480
s | dimethylamino-acryloniirile
2-{4~chloro-1-(toluene-4-sulfonyl)-1H-
1897 indole-2-carbonyl}-3-dimethylamino-~ 428, 430
acrylonitriie
Sed_ 3-dimethylamine-2-[3-fluoro-1-(toluene
4098 N 4 s -4-sulfonyl)-1H-indole-2~carbonyl] 442
| -acrylenitrile
e =]
v f
f et
7
@
Cg.n 3-dimethylamino-2-{5-(1-methyl-piperidin
1098 w0 ~4-yb-1-(toluene-4-sulfonyl) -1H-indole 494
P -2-carbonyl}-acrylonitrile
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o
N o
G:S'; 4-{2-(2-cyano-3-dimethylamino-acryloy!)
1400 ~n 2o -1-(toluene-4-sulfonyl) -1H-indol-5-y1] 575
| _) -3,6-dihydro-2H-pyridine-1-carboxylic
- T = I =N aoid tert-butyl ester
O, N ¢
L N-
A s
f N
O:éf 4-[2-(2-cyano-3-dimethylamino-acryloyl)
110% ot D -1-(toluene-4-sulfonyl) -1H-indol-5-y1]~ 577
- P e piperidine-}-carboxylic acid tert-
>J Y?‘: S butyl ester
H D ¢
I
54 3-dimethylamino-2-[5-((R)-3-fluoro-
Dad idi -1~ -4 -
Sog pyrrolidin-1-ylmethyl) -1-(toluene-4
ez TP sulfonyl)-1H-indole-2-carbony] 495
NI P g =i | -acrylonitrile
e
/
&
O'sﬁo 4-{2~(2-cyano-3-dimethylamino-acryloyl)
RS o -6-fluoro-1~{toluene-4-suifonyl) -1H-
- | N
s ¢ A indol-5-y1]-piperidine-1-carboxylic 595
ﬁ’ogﬁV i acid tert-butyl ester
i \
OJS'. 3-dimethylamino-2-[6-flucro-5-(1-methyl
4104 F N QQ -piperidin-4-y1} -1-(toluene-4-sulfonyl) 508
(\)O;//Ml(‘——_-h’ -1H-indole-2-carbonyl]-acrylonitrile
N 7
~ =
n O
7( Si,._ 22,350 o 2-[1-benzenesutfonyl-6-(tert-butyldiphenyl
1105 ’d« c -silanyloxymethyl)-1H-indole-2-carbonyl) 648
@ //—:N ~3-dimethylamino-acrylonitrile
L
/l"t
og 3-dimethylamino-2-[5-(1-isopropyl-
1408 5 Oo piperidin-4-y1) -1-{toluene-4-sulfonyly 518
7 “(\/ =t ~1H-indole-2-carbonyl}-acrylonitrile
~ b {‘l"’
r ’
é 3-dirnethylamino-2-{6-fluoro-5-(1-
Cs, i \-piperidin-4-y1) -1-
?0 isopropyl-piperi v
w7 (toluene-4-sulfonyl)-1H-indole-2- 537

SN A
r

carbonyl}-acrylonitrile
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2-(1-benzenesulfonyl-6-[2-(4-

- P R T N Y methylpiperidin-1-y)-ethoxy]-1H-indole 522
N PNy = | -2carbonyl)-3-dimethylamino-
q acrylonitrile
W—
i
O 3-dimethylamino-2-[6-fluoro-5-(4-
G : .
= S0 methyl-piperazin-1-ylmethyl) -1-(toluene
Tiee N '.11/‘\ '\3/ L -4-sulfonyl)-1H-indole-2-carbonyl]~ 524
SANAST =N | aorylonitrile
N....
®
0‘5‘;‘ 3-dimethylamino-2-{6-fluoro-5-pyrrolidin
1110 — N Oo -1-ylmethyl-1-(toluene-4-sulfonyl)- 1H- 495
/R ; . . } "
LA A ?—-Ef 4 indole-2-carbonyl]-acrylonitrile
B~
i
/
iy
S O.d 3-dimethylamino-2-{6-(1 -methyl-piperidia
111 e ‘oo -4-y1)-1-(toluene-4-sulfonyl)- 1H-indole 431
W iy -2-carbonyl]-acrylonitrile
.
s
A
Dg;} 2-[5-(1-eyclopentyl-piperidin-4-y})-1-
1142 . (toluene-4-sulfonyl)-1H-indole-2- 545
P —— carbonyl}-3-direthylamiso-acrylonitrile
o
O/” e
Catey 24[5-(1cyclohesyl-piperidin-4-yl)-1~
1413 o HoC (toluene-4-sulfonyl)-1H-indole-2- 559
A =t carbonyl]-3-diethylamino-acrylonitrile
o
/
i 2-[4-bromo-1-(toluene-4-sulfonyl)- 1H-
1444 ¢==0 g pyrrol-2-carbonyl]-3-dimethylamino- 422, 424
1 N y i acrylonitrile
f
Br 9
|
3-dimethylamino-2-[ 1-(tolnene-4-
1115 Q sulfonyl)-1H-pyrrol-2-carbonyl}- 344
\" p =R acrylonitrile
s
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2-(6-benzyloxy-1H-indole-2-carbonyl)

118 V] ~3-dimethylamino-acrylonitrile 346
z
A
N Q
: ) /
NG N —— 3-dimethylamino-2-(5-methoxy-1H-
17 © Q/ indole-2-carbonyl)-acrylonitrile 270
N
/
L
Ced.g 2-{6-butyl-1-(toluene-4-sulfonyl)-1H-
1148 /\/\l N indole-2-carbonyl)-3-dimethylamino- 450
]\;' IN acrylonitrile
f/
N
/
!
0
o 3-dimethylamino-2-{5-(1-isopropryl-
1449 F 5 O'?O piperidin-4-yl)-1-{toluene~4-sulfonyl)-6- 587
e, o trifluoromethyl-1H-indole-2-carbonyl]
(\( P ) =N -acrylonitrile
R =
7
H
/Oﬁw o
;, 4 . .
/ j‘ o 2-{4,6-dimethoxy~1H-indole-2-carbonyl}
R !/ ) /; =N -3-dimethylamino-acrylonitrile 300
o b
< N~
/
3-dimethylamino-2-(4-methoxy-1H-
izt indole-2-carbonyl)-acrylonitrile 270
3-dimethylamino-2-(6-methoxy-1H-~
122 indole-2-carbonyl)-acrylonitrile 270
H
N ©
7 3-dimeth; i 1
= ylamino-2-(4,6-dimethyl-1H-
23 74 N indole-2-carbonyl)-acrylonpitrile 268
N —
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-3-dimethylamino-acrylonitrile

§
0:9/\\0 2-{ 6-bromo-1-{toluene-4-sulfonyl)- 1 H-
1424 LN 2 indole-2-carbonyl}- 3-dimethylamino- 472,474
S D ""'& acrylonitrile
T
4
-
/
{
y. Do 2-{6-.cyclopmpy1- 1 -(mluenc‘-l%-sulfonyl)
1428 w0 -1H-indole-2-carbonyl]-3-dimethylamine 434
| ,\/)H«\ . -acrylonitrile
foo
H
N O
Y 2-(5-tert-buty-1H-indole-2-carbon
= -(5-tert-buty- 1 E-indole-2-carbonyl)
et y N -3-dimethylamino-acrylonitrile 296
N—
/
H
N O
Vi =N . famt .
1127 / = :J’-d:meihy ammo-2-(5-xso;{roPryi-1H— 282
indole-2-carbonyl)-acrylonitrile
N—
/
T 1 o
A
4 =3 2-(5-benzyloxy-1H-indole-2-carbonyl)
O =i} enzyloxy Y
. tiz8 “'/ -3-dimethylamino-acrylonitrile 346
e
!/
: 2-(4-benzyloxy-1H-indole-2-carbonyl}
B -3-dimethylamino-acrylonitrile 348
dep 2-[5-bromo-1-(toluene-4-sulforyl)- 113~
. 4130 WO indole-2-carbonyl}-3-dimethylamino- 472, 474
I Jonitrd
PN J) y— acrylonitrile
bt
/
R ~o / — 2-(5,6-dimethoxy- 1 H-indole-2-carbonyl) 200




166

7
l
=5=0 8 2-(1-benzenesulfonyl-4-iodo-1H-indole
1432 L | -2-carbonyl)-3-dimethylamino- 506
74 § g_ﬂg acrylonitrile
3;——,_,& ! A!‘? - -
3-dimethylamino-2-[6-isopropyl-1-
1133 (toluene-4-sulfonyl)-1H-indole-2- 436
carbonyl}-acrylonitrile
S
\/_-:J
° :? o 2-(1-benzenesulfonyl-1H-pyrrolo3,2-b}
1134 fi = 'I\'/\Hy pyridine-2-carbonyl)-3-dimethylamine 384
S gﬁma_‘::m -acrylonitrile
/
i
/
/
d
)=
E,F T80 2-[5-bromo-1-(toluene-4-sulfonyl)-6-
135 S trifluoromethyl-1H-indole-2-carbonyl] | 542, 542
£y \//’M:/ o ~3~dimethylamino-acrylonitrile
N
/
2-[6-bromo-5-fluoro-1-(toluene-4-
1136 sulfonyl)-1H-indole-2-carbonyl}-3- 490, 492
dimethylamino-acrylonitrile
E/'\} 0:3; N 3-dimethylamino-2-[6-pyridin-2-yi-1-
1137 Sy N 0 (toluene-4-sulfonyl)-1H-indole-2- 471
Y, </ = carbonyl]-acrylonitrile
B
;
i A
[oX-3 o 2| S-cyclopropyi-1-(toluene-4-sulfonyl)
R KO -1H-indole-2-carbonyl] -3- 434
1y —x dimethylamino-acrylonitrile
/}—-—._
Ne
/
H
N O
4439 / = 2_—(6-te,rt-but_y1-1H-indo§eiz-carbonyl)-3- 295
74 dimethylamino-acrylonitrile
N—
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3-dimethylamino-2-{6-pyridazin-3-yl-1-
(toluene-4-sulfonyl)-1H-indole-2-
carbonyl]-acrylonitrile

472

1441

3-dimethylamino-2-(5-fluoro-4-
triffuoromethyl-1H-indole-2-carbonyl]
-acrylonitrile

324 HA-H]

1142

3-dimethylamino-2-(5-phenoxy-1H-
indole-2-carbonylj-acrylonitrile

332

1143

3-dimethylamino-2-{6~-methylsulfanyl-1-
(toluene-4-sultfonyl)-1H-indole-2-
carbonyi]-acrylonitrile

440

1144

3-dimethylamino-2-(5-imidazol-1-yl-1H
-indole-2-carbonyl}-acrylonitrile

306

1148

3-dimethylamino-2-(5-
wifluoromethylsuifanyl-1H-indole-2-
carbonyl)-acrylonitrile

340

1146

3-dimethylamino-2-(6-iode-1H-indole-2-
carbonyl)-acrylonitrile

i not
detected

1447

(2-(4-tert-butyl-1H-indole-2~carbonyl)
-3-dimethylamino-acrylonitrile

286
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3-dimethylamino-2-(S-methyl-1H-indole

1148 o
{f -2-carbonyl)-acrylonitrile 254
A—
/
N /O
H
b M//}""\(
e /';-—-:zN 3-dimethylamino-2-(5-ethyl-1H-indole-
140 & 2-carbonyl)-acrylonitrile 268
W
/
{
£y
ag o, 2-{5-butoxy-1-(toluene-4-sulfonyl)-1H-
1150 EA*T"E HJ indole-2-carbonyl]- 3-dimethylamino- 466
i TR :f =N acrylonitrile
i
{ XN
o SH 3-dimethylamino-2-{ 5-isopropoxy-1-
1154 Y 'OO (toluene-4-sulfonyl)- 1H-indole-2- 452
)\ E P carbonyl}-acrylonitrile
O “ / :N
N—
F 4
i Ry
o 3-dimethylamine-2-[5-(2-methoxy-
3152 PR ethoxy)-1-(toluene-4-sutfonyh)-1H- 467.90
5mg jl\b—}_{m indole-2-casbonylj-acrylozitrile
7N
Ol
NoO 2-(1-benzenesulfonyl-4-methyl-1H-
1163 s ¢ indole-2-casbonyl)-3-dimethylamino- 394
P — —e
y; =) acrylomitrile
o
/
Er
H
FK/\“*/N o . .
b P 3-dimethylamino-2-(5-flzoro-6-
1454 FN =N trifluorometbyl-1H-indole-2-carbonyl)- | 324 [M-H}
7 acrylonitrile
N_
/
H
NOUS
Y/ = 3-dimethylamino-2-(6-fluoro-5~methoxy
188 \O 74 =N -1H-indole-2~carbonyl)-acrylonitrile 288
N—
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2+{5-benzyl-1-(toluene-4-sulfonyl)-1H-

-3-dimethylamino-acrylonitrile

1186 P M wj indole-2-carbonyl]-3-dimethylamino- 484
N I\N —— acrylonitrile
-
H
Cl N O
V4 — 2-(6-chloro-5-methoxy-1H-indole~2~
Her e /4 =N carbonyl)-3-dimethylamino-acrylonitrile 304, 306
N—
/
H
e N/ &
=N 2-(5-chloro-6-methoxy-1H-indole-2-
nee | C / carbony!)-3-dimethylamino-acrylonitrle | 0% 308
N-—
I
H @
,[-,j)l\}rzk
/SN
se | O RIS 1 3-dimethylamine-2-(6-isopropoxy-1#H- 298
7 T = ! indole-2-carbonylj-acrylonitrile
l/ \\
Ol
qoR 2-(1-benzenesulfonyl-4-
1480 /F’? — trimethylsilanylethynyl-1H-indole-2- 476
i 4 carbonyl)-3-dimethylamino-acrylonitrile
Te—
=S ’
&
Osg 2-[5-bromo-6-methaxy-1-(toluene-4~
1161 0 N0 sulfonyl)-1H-mndole-2-carbonyl]-3- 502, 504
Br = dimethylamino-acrylonitrile
N
7
Q
Od 3-dimethylamino-2-{5-(toluene-4-
1462 « RESIN sulforyl)-5H-[1,3]dioxolo[4,5-1] 438
] 7 indole-6-carbonylj-acrylonitrile
o 7=
o
’
o
< 0\(\\ Nooo
1183 M ;/ . 2-(6-benzyloxy-1H-indole~2-carbonyl) 346
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£y
0’57.‘; 2-[5-cyclopropylmethoxy-1-{(icluene-4-
1464 woN D sulfonyl)-1H-indole-2-carbonyl}-3- AG4
v/\ o \,;If‘ ?—”N dimethylamino-zorylonitrile
=
N~
7
R P
I /“x’/)m‘\ — 3-dimethylamino-2-(4-is xy-1H-
1465 FN : dlc ylamino-2-(4-isopropoxy 298
o) { indole-2-carbonyl)-acrylonitrile
\]/ ‘Nw——
S
!|\ P
G=§=]} ¢} 2-(1-benzenesuifonyl-4-bromo-1H-indole
1168 N | -2-carbonyl)-3-dimethylamino- 458, 460
A% i ( acrylonitrile
Br
{
>
O:é, o 2-{2,2-difluoro~-5-(toluene-4-sulfonyl)
1167 F O N ol -51-{1,3}dioxolo{4,5-flindole-6-carbonyi] 474
& 1 P =N -3-dimethylamino-acsylonitrile
4 j—
/
2-[6-(3-chloro-pyridin-2-y1)-1-(iolucne-4-

1168 suifony?) -1H-indole-2-carbonyl]-3- 505, 507
dimethylamino-acrylonitrile
3-dimethylamino-2-{6~(3-fluoropyridin

1168 -2-yD-1-(toluene-4-sulfonyl)-1H-indoie 489
-2-carbonyl]-scrylonitrile

Q=g 0 3-dimethylamino-2-[6-methyl-1-(loluene
1178 N O -4-sulfonyl)- 1H-indole-2-carbonyl]- 408
W—‘?__% acrylonitrile
y=
N
/
Fo Odey 3-dimethylamino-2-[6-(5-fluoro-pyridin
1171 Y N D -2-y)-1-(toluene~4-sulfonyl)- 1 H-indole 489
P _ -2-carbonyl]-acrylonitrile
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H
O N O
[ Y =N 2-(2,3-dihydro-6H-{ 1, 4]dioxino]2,3-f]
1172 O 72 indole-7-carbonyl)-3-dimethylamino- 298
acrylonitrile
N._,
/
/
o™ [
k_,%i o, g
\[ | “;z_S«-g 3-dimethylamino-2-{6-(6-morpholin-4-
1473 TR l/t}/_{u yl-pyridazin-3-yi)-1-(toluene-4-sulfonyl) 557
2 J=i | -1H-idole-2-carbonyl]-acryloniteile
-
/
ol 2-[5-chloro-6-cyelc Imethoxy-1-
N Sy yelopropylmethoxy
1474 /w\,o\r—\ N VO (toluene-4-sulfonyl)-1H-indole-2- 498, 500
o /i\,/:\/\_/ﬁ’_ﬂ__, ¢ carbonyl}-3-dimethylamino-acrylozitrile
i (_; =1
P
/
% H
,/)\g/*\k; N O
s | s ant _p | 246-ditert-butyl-1H-indole-2- 352
/2 carbonyl)-3-dimethylamino-acrylonitrile
z
™~ N—
/
{
Fy /:
7 @ °j>=o 5 3-dimethlamino-2-{1-(oluenc-4-
1476 e ’ sulfonyl)-6-(5-trifluoromethylpyridin 538
4 %,/ = -2-y1)-1H-indole-2-carbonyl}-acrylonitrile
H—
/
£ ] Ogigy 3-dimethlamino-2-{ i -(toluene-4-
1477 Faiy 5 Hooo sulfonyl)-6-(6-triflucromethyl-pyridin 539
¢ '//\/)‘?_:N -2.y1)-1H-indole-2-carbonyl]-acrylonitrile
&
i T ¥ 2-{6-(5-chloropyridin-2-y1)-1-(toluene
1178 ".‘-I*KE‘I'\E)JO -4-sulfonyl)-1H-indole-2~carbonyl} 505, 507
A~ \/"N -3-dimethylamino-acrylonitrile
1en
g
A 2-{4,5-dibromo-1-(4-methoxy~benxyl) 466, 4ABE
1179 ar © ~1H-pyrrole-2-carbonyl)-3- 4’70 *
et dimethylamino-acrylonitrile
Be J ==
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3-dimethylamino-2-{1-(toluene-4-

i N A =
3480 [bw E N ',fxx\{zsi ° b sulfonyl)-6-(3-trifluoromethyl-pyridin 539
]I\yj 7N oy -2-yl)-1H-indole-2-carbonyl]-acrylonitrile
&
"
/
3-dimethylamino-2-{1-(toluene-4-
1181 sulfonyl)-6-(4-trifluoromethyl-pyridin 539
-2-yl)-1H-indole-2-carbonyl}-acrylonitrile
)
o~ ‘\/\3 L 3-dimethylamino-2-(5-methylsulfanyl
1182 3 ] . . 286
(]/: -1H-indole-2-carbonyl)-acrylonitrile
F-N el
/
P E o
~ S/KV 4 Ve —H
$18% e N )/ 3-dimethylamino-2-(5-methanesulfonyl 348
p3 B -1H-indole-2-carbonyly-acrylonitrile
/
o
2-(1-benzenesulfonyl-4-isopropyl-1H-
1184 indole-2-carbonyl)-3-dimethylamino- 422

acrylonitrile




173

Compound No. Structure Compound name m/z
b 2-[6-chloro-1-(toluene-4-sulfonyl)-
1528 oo 1H-indole-2-carbouyl]-3- 428
N ~ dimethylamino-acrylonitrile
N \{m methy rylonitri
= \
als 2-{5-chloro-1-(toluene-4-sulfonyl)-
1529 AN O 1H-indole-2-carbonyl}-3- 428
C'M N dimethylamino-acrylonitrile
e
l
=
MO o) 3-dimethylamino-2-[1-(toluene-4-
1530 SN N | sulfonyl)-1H-indole-3-carbonyl]- | 394
3\!/ acrylonitrile
oso 3-dimethylamino-2-{1-(toluene-4-
1531 N 0 sulfonyl)-1H-indole-6-carbonyl]- | 394
WN acrylonitrile
L.~
N
;
Q\Q 2-[5-bromo-6-fluoro-1-(toluene-4- 490
1532 s Ej o sulfonyl)-1H-indole-2-carbonyl}-3- 492’
Briz;)_§~”—‘fq dimethylamino-acrylonitrile
/N—
0\;@; 3-dimethylamino-2-{1-(toluene-4-
1833 N, O sulfonyl)-5-triflnoromethyl-1H- 462
F 7 =N indole-2-carbonyl]-acrylonitrile
F —
/
OQ 3-dimethylamino-2-[1-(toluene-4-
1534 E N O sulfonyl)-S-trifluoromethoxy-1H- | 478
E>ko % =N indole-2-carbonyl]-acrylonitrile
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2-14,6-dichloro-1-(tolucne-4-

.S_O
1535 c N/ o sulfonyl)-1H-indole-2-carbonyl]-3- | 462
y =N dimethylamino-acrylonitrile
cl N
/
I
0-8;; 2-[6-bromo-4-fluoro-1-(toluene-4-
1536 BN 0 sulfonyl)-1H-indole-2-carbonyl]-3- | 490
%—EN dimethylamino-acrylonitrile
F —
/
.
F\T/F O“s;:g 3-dimethylamino-2-{1-(toluene-4-
1537 Ol N 0O sulfonyl)-6-trifluoromethoxy-1H- | 478
At ) =N indole-2-carbonyl]-acrylonitrile
/’N—r
09 2-[5,6-dichloro-1-(toiuene-4-
1538 S N0 sulfonyl)-1H-indole-2-carbonyl]-3- | 462
cr J_é/——;m dimethylamino-acrylonitrile
Nv——
/
)
o S;’ 2-{4,5-dichloro-1-(toluene-4-
1538 @ NGO sulfonyl)-1H-indole-2-carbonyl]-3- | 462
C,);\/E/)- =N dimethylamino-acrylonitrile
Cl S —
/
/J\
o _:) 2-[4,6-difluoro-1-(teluene-4-
1540 F b;s' o sulfonyl)-1H-indole-2-carbonyl}-3- | 430
p . dimethylamino-acrylonitrile
F an
,’!q..-——
o ©
=N - i 2 -3
1541 Y, 2-(benzofuran-2-carbonyl)-3 241

dimethylamino-acrylonitrile
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O
S
1542 P =N 2-(ber'1zo[b}th:o;{hene-z~carl.>ol‘1yl)- 257
| _ 3-dimethylamino-acrylonitrile
N
I
s ? :
1543 > =N 2-(%)enzothlaz?Ee—2-carb0r.1yl')-3- 258
N | P dimethylamino-acrylonitrile
\
O
=N -di Aamino-2-(4- -
1544 . | 3-dimethylamino-2 (4'1 f‘luero 219
benzoyl)}-acrylonitrile
N/
[
Cl O
=N (3 . 1)-3-
1545 W _2 3 chlor'e benzobl).S . 235
N” dimethylamino-acrylonitrile
|
0O
1546 N =N 3—d1methylam1n0-2-(qu'1n(?llne-3- 252
N™ I P carbonyl)-acrylonitrile
\
/ N\ O N . . » -
1547 P 2 3-dimethylamin 0-2-(qu-m(-ﬂme—7— 252
| carbonyl)-acrylonitrile
N/'
|
O
%N
N= -di ino-2-(quinoline-6-
1548 l P 3-dimethylamino-2 (qu.m(';lme 6 252
'\Il carbonyl)-acrylonitrile
o
1549 3-dimethylamino-2-(1H-indole-2- 240

N

Zé
W
Vo=

carbonyl)-acrylonitrile
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Step 3: Synthesis of 3-(1-benzenesulfonyl-1H-indol-2-yl1)-3-0xo-propionitrile (1185)

Acetonitrile (10.6 g, 0.202 mol) was added to a tetrahydrofuran (THF) solution (135 ml)
of 1-benzenesulfonyl-1H-indole-2-carboxylic acid ethyl ester (33.4 g, 0.101 mol), and cooled to
-78°C. Atetrahydrofuran (THF) solution of 1 M lithium bis(trimethylsilyl) amide (213 m],
0.213 mol) was added dropwise thereto, and stirred for 30 minutes. A saturated aqueous
solution (83 ml) of ammonium chloride was added to the reaction mixture, and stirred for 10
minutes. Water (50 ml) was added to the mixture and warmed to room temperature. The
solvent was distilled off under reduced pressure, and the resulting residue was extracted with
ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and
dried over anhydrous sodium sulfate. The desiccant was removed by filtration. The filtrate
was concentrated under reduced pressure. The resulting crude product was washed with

ethanol to give 3-(1-benzenesulfonyl-1H-indol-2-yl)-3-oxo-propionitrile (47.3 g, 70%).

"H-NMR (CDCl3) 8: 8.12 (1.0H, dg, J = 8.5, 0.8 Hz), 7.79-7.76(2.0H,m), 7.56-7.48 (3.0H, m),
7.42-7.38 (2.0H, m), 7.32-7.28 (1.0H, m), 7.20 (1.0H, d, J = 0.8 Hz), 4.16 (2.0H, s)
ESI (LC-MS positive mode) m/z 325 [(M+H)"]

The compounds of numbers 1186 to 1284, and 1550 to 1571 listed in Table 10 were
synthesized by the same method as in Step 3.

Table 10
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Com-
pound Structure Compound name m/z
No.
-
“5=0 . 3-(1-benzenesulfonyl-6-morpholin-4-
1186 | 7y S 9 yimethyl-1H-indol-2-y1)-3-0xo0~ 424
O\) I & J_(‘ = propionitrile
[l‘ ™
”‘E/
9=3=¢ 0 3-(1-benzenesulfonyl-5-morpholin-4-
1187 /_,nv“\,zﬁ yimethyl-1H-indol-2-y1)-3-0xo0- 424
7S propionitrile
— =
o W=
p—
N
s, 2 3-(1-benzenesulfonyl-4-morpholin-4-
188 I\“/’ /\m(—:!‘l yi-1H-indol-2-yl)-3-ox0-propionitrile 410
O
o
ot
rf"o a 3-(1-benzenesulfonyl-4-morpholin-4-
1488 i : P yimethyl-1H-indol-2-y})-3-oxo- 424
= propionitrile
']
oS
L =5 4-11-benzenesulfonyl-2~(2-cyanoacetyl)
1490 . ¢ Y ~1H-indol~5-ylmethyl]-piperazine-1- 523
+ﬁ>\~w:§ ~ carboxylic acid tert-butyl ester
OC'
$=0 3-(1-benzenesulfonyl-4-fluoro- 1H- 243
191 @,\N}_{O—_ indo}-2-yl)-3-oxo-propionitrile
F
C. ;_ 3-(1-benzenesulfonyl-5-fluoro-1H-
1182 Nfs =0 o indo}-2-yi)~3-oxo-~propionitrile 343
I~
F =N
7N
Oul
?’"O 3-(1-benzenesnifonyi-6-fluoro-1H-
18| F N P indol-2-y1)-3-oxo-propionitrile 343
|
; T \———-——:N




178

7N
\
1494 C.. o 3~(1-benzenesulfonyl-1H-pyrrolof2,3~ 340
;E v o blpyridin-2-yD)-3-oxo-propionitrile
Y =N
7N
(/
Y
5495 O-‘S =0 3-(?_1 -E_)cnzemcsulfonyl-II—I-—py.rr(_)io[S,Lc] 328
; pyridin-2-y1)-3-ox0-propionitrile
N G
N,
N%’

3-(1-benzenesulfonyl-5-fluoro-6-
1196 morpholin-4-ylmethyl-1H-indol-2-y1)-3 442
-oxo-propionitrile
{/ N,
O“/:/ 3-[1-benzenesulfonyl-6-(2-morpholin-4-

4497 - N yl-ethoxy)-1H-indol-2-y1]-3-ox0- 454

T i S E propionitrile

o/ - \—&-—r_-m

5=0 3-[1-benzenesulfonyl-6-(tetrahydro-pyran
1198 R ND -4-yloxy)-1H-indol-2-y1}-3-0xo0- 425
GO p — propionitrile
- 3-[4-chloro-1-(toluene-4-sulfonyl)-1H-
O o
H1ee le = indol-2-y1}-3-oxo-propionitrile 373,375
Soad
=n
k91
7 X
Cad 3-[3-fluoro-1-(toluene-4-sulfonyl)-1H~
20 N§~O o indol-2-y1}-3-oxo-propionitrile 357
1201

3-[5-(1-methyl-piperidin-4-yl)-1~

oxo-propionitrile

(toluene-4-sulfonyl)-1H-indol-2-yi}-3-

43%




- ‘:"E;.S Og 4-[2-(2-cyanc-acetyl)-6-fluore-1-
1002 § X (Iolucx.xc-‘i-suifonyl)-_ 1 H-in&o] -5-91 538
o =N -3,6-ditiydro-2H-pyridine-1-
s gn\, carboxylic acid tert-butyl ester
N,
4 - J
Q;S a 4-[2-(2-cyano-acetyl)-1-(toluene-4- 486 -
1203 (T !/’_'\ij sulfonyl)-1H-indol-5-y1}-piperidine-1- B
Ij/\/“/ =} | carboxylic acid tert-buty! ester ul
~, 0}1,35
-1 Z
‘
] N
L 3-{5-{(R)-3-fluoro-pyrrolidin-1-ylmethyl)
1704 Besen o -1-(toluene-4-sulfony])-1H-indol-2-y1} 440
et S -3-oxo~propionitrile
W M
>
- 3\55 o, 4-[2-(2-cyano-acetyl)-6-fluoro-1-
oy O 3 Y
205 1 4 (toluene-4-sulfonyl)- 1H-indol-5-y1]
/j/ APy -piperidine-1-carboxylic acid tert- 549
\,Ogiv butyl ester
A
O3, o 3-{6-flnoro-5-(1-methyl-piperidin-4-y1)
1206 FoanN —O -1-(toluene-4-sulfonyl)-18-indol-2-y] A54
| -3-oxo-propionitrik
r/\/\)ﬂ/)—(_j J 3-oxo-propionitrile
i
-/ PR O:_; 3-[1-benzenesulfonyl-6-(tert-butyl-
1207 /4; - L%, diphenyl-silanyloxymethy)-1H-indo] 583
o p ~2-y1]-3-oxo-propionitrile
Gt
5 a 3-[5-(1-isopropyl-piperidin-4-y1)-1-
4208 o :"i, (toluene-4-sulfonyl)-1H-indol-2-yl] 464
g(\ 7 = -3-oxo-propionitrile
W/ N
o:d 3-[6-fluoro-5-(1-isopropyl-piperidin-4-
1209 F © yh-1~(toluene-4-sulfonyl)- 1H-indol-2-y1} 482

-3-0xo-propionitrile
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A
o 3-{1-benzenesulfonyl-6-[2-(4-roethyl-
1210 ) O piperadin-1-y1)-ethoxy}-1H-indol-2-y1} 467
s - —
i N
N
O:S‘O 3-[6-fluoro-5-(4-methyl-piperadin-1-
1211 NN F\E/«\ N "D yimethyt) -1-(toluene-4-sulfonyl)-1H-~ 469
’\M,N\,J\M =y indol-~2-y1}-3-oxo-propionitrile
£
il 3-[6-fluoro-5-pyrrolidin-1-yimethyl)-1-
1212 Cs5q (toluene-4-sulfonyl)-1H-indol-2-y1}-3- 440
o F {7 N ,P oxo-propionitrile
N \,J' A p—
|
>
N kel 3-[6-(1-methyl-piperidin-4-yl)-1-
1213 N Csg (tohuene-4-sulfonyl)-1H-indol-2-¥1] 435
N N O -3-oxo-propionitrile
V4 ——
3-{5-(1-cyclopentyl-piperidin-4-yi)-1-
1214 (toluene-4-sulfonyl)- 1H-indol-2-y1] 489
=N -3-oxo-propionitrile
Qgﬁ 3-{5-(1-cyclohexyl-piperidin-4-y1) -1~
1218 P (toluene-4-sulfonyl)-1H-indol-2-y1] 504
= -3-oxo-propionitrile
/\r?‘
T
i
=
1948 o=3=0 3»[4»bromo-1-(toluzne-f-syl‘rtonyl}-iH— 367, 369
& pyrrol-2-yl]-3-oxo-propionitrile
¢
B
$217 3-0x0-3-] 1-{toluene-4-sulfonyl)-1H- 288

pyrrol-2~yl}-propionitrile
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3-(5-methoxy-1H-indol-2-y1)-3-oxo-

1218 propionitrile 215
/
N
1219 s, ;‘a~[6~buzyl-l -(1oiuene-6f-su.1f<.my1)an~ 365
=0 indol-2-yl]-3-ox0-propiopitrile
P T N s]
\]]\/I /7 N
/
AN
(.
rf Os o 3-[5-(1-isopropyl-piperidin-4-yD)-1-
1220 F 1 \ﬂ}..z( (toluene-4-sulfonyl)-6-trifluoromethyl- 532
/\fy/ —=N 1H-indol-2-yl}-3-oxo-propionitrile
\rk: -
-9 ’/ﬁ/:‘i Y
1224 5 ok \i = 3 -(4,?-@3&0@- 1H-indol-2-y1)-3-oxo- 245
propionitrile
5
4929 3-(4-methoxy-1H-indol-2-y1)-3-0x0~ 315
propionitrile
H
A2 NP
4923 & =N 3~(6~methoxy-1H-indol-2-y1)-3-0%0- 245
- propionitrile
H
N O
4224 Y, 3-(4,6-dimethy}-1H-indo}~2~y1)-3-0x0~ 243
=N propionitrile
1225 Ox, ; 3-[6-bromo-1-(toluene-4-sulfonyl)-1H- 417, 449

indol-2-y1}-3-oxo-propionitrile
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3-[6-cyclopropyl-1-(tolusne-4-sulfonyl)
-1H-indol-2-y1]-3-oxo-propionitrile

379

1227

3-(5-tert-butyl-1H-indol-2-yI}-3-ox0-
propionitrile

24%

1228

3-(5-isopropyl-1H-indol-2-yl}-3-oxo0-
propionitrile

227

1229

3-(5-benzyloxy-1H-indol-2-y1}-3-0x0-
propionitrile

2914

1230

=N

3-(4-benzyloxy-1H-indol-2-y1)-3-0x0-
propionitrile

291

1231

3-[5-bromo-1-(toluene-4-sulfonyl)-1H-
indol-2-yl]-3-oxo-propionitrile

417, 419

1232

3-(5,6-dimethoxy-1H-indol-2-yl)-3-0x0~
propionitrile

245

1233

=M

3-(4-iodo-1H-indol-2-y1)-3-0x%0-
propionitrile

308 [M-H]
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3-[6-isopropyi-1-(toluene-4-sulfonyl)

=S
12ed /L N ¥ OO - 1H-indol-2-y1]-3-oxo-propionitrile 381
p
IL_/' ﬂ'-’"‘i
0./
1238 5=0 3-(1-benzenesulfonyl-1H-pyrrolo 326
/\rf I/D {3,2-blpyridin-2-yl)-3-oxo-propionitrile
ﬂ_ 7\)—\ A
N !
;
7%
N 3-{5-bromo-1-(toluene-4-sulfonyl)-6-
1238 Fe O’SI::O trifluoromethyl-1H-indol-2-y1]-3-0xo0- 483, 485
‘ : FA-H
F// e 0 propionitrile {rA-H]
I o
- N e
Br A )“‘ N
(k
_g a 3-{6-bromo-5-fluoro-1-(toluene-4-
1237 G~§'—G =¥ sulfonyl)-1H-indol-2-yl}-3-oxo- 435, 437
' - propionitrile
g
¢
3-ox0-3-[6-pyridin-2-yl-1-(toluene-4-
238 sulfonyl)-1H-indol-2-yl]-propionitrile 416
O 3-[5-cyelopropyl-1-(toluene-4-suifonyl)
1239 N'S CLO -1H-indol-2-y1]-3-oxo0-propionitrile 378
4 =N
H
e
3-(6-tert-butyl-1H-indol-2~yI}-3-0x0-
ran / =N | propionitrile 24t
; 3-ox0-3-{6-pyridazin-3-yi-1-(toluene-4-
SN b
el a Y8 sulfonyl)-1H-indol-2-yl]-propionitrile 417
Nag e N, 0
Pw
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3-(5-fluoro-4-trifluoromethyl-1H-indol

1242 o
- -2-y})-3-oxo-propionitrile 268 pi-H}
F7OF
H
= N O
- PYats
1243 N 3~ox?—3 _-(5_ -phenoxy-1H-indol-2-y1)~ 277
propionitrile
3-[6-methylsul{anyl-1-(toluene-4-
1244 R S . sulfonyl)-1H-indol-2-y1}-3-oxo- 385
g L NS propionitrile
“\«/’J\’f ’w{w;u
H
PN /G
1245 A~ w <‘»,.__— 3~(5~imid§zo%-1.—y1~1H~indol-2-yI)-3 254
g T =N -oxo-propionitrile
Nt
A~ M0
-~
N ==N
1246 . /§\ 3.-oxo—3~(5-!Iiﬂu<?rorf1t{ﬁ1ylsulfanyi-IH 285
g F -indol-2-y1)-propionitrile
N ©O
7 =N
2947 - 3~(4-tert-buty)-1H-indol-2-y1)-3-0x0- a4
propionitrile
H
: N /O
1248 = Vi iy 3—(51me.1;hyi- 1H-indoi-2-yI)-3-oxo- 499
— propionitrile
H
S o/
249 | /3 /At - 3-(5-ethyl-1H-indol-2-y1)-3-ox0- 243

propionitrile




o 3-{5-butoxy-1-(toluene-4-sulfonyl)-1H- o
1280 l’/%)NS io indol-2-y1}-3-oxo-propionitrile '
/
A
La
o 3-[5-isopropoxy-1-(toluene-4-sulfonyl) 197
1281 O,\-is 0 0 -1H-indol-2-y1}-3-oxo-propionitrile %
Rt
O
o™ N
rJ
F X
;:n
\;’J
0;53 o 3{5~(2-methoxy-ethoxy) -1-(toluene-4-
1252 J',‘/‘\“"r ! "}»_40 sulfonyl)~1H-indol-2-y1]-3-ox0- 413
O g " propionitrile
7
N/
Ol
S 3-(1-benzenesuifonyl-4-methyl-1H-
1283 .
{l" \{N ,O indo}-2-y1)-3 -oxo-propionitrile 337 (M-
1 i Y
\r/ 5 g
F
N
S . .
1254 F ] P /\_./f 3—(5‘ﬂuoro-6—mﬂ.uor'on.1efhyl-EH—mdoE 260 [M-H]
F ] ~2-y1)-3-oxo-propionitrile
H
] fo]
SN Ry . i
1955 =N 3~(5~methy1§u!1fa:}y1-1H—mdol»2»y!} 231
-3«oxo-propionitrile
H
F N O
<258 - Y =N 3-(6-ﬂuoro-.5-n:_tct:hcxy-IH—indoi-Z-yl) 233
O -3-oxo-propionitrile
</ \;
1267 Oxls 3-{5-benzyl-1-(toluene-4-sulfonyl)-1H- 423
SN O indol-2-y1]-3-ox0-propionitrile
1 AT =
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3-(6-chloro-5-methoxy-1H-indol-2-y1)

1258 -3-oxo-propiomtriie EASLE08
H
e N O ,
1250 y, 3-(5-chloro-6-methoxy- 1 H-indol-2-y1) 249, 264
=N | -3-oxo-propionitrile '
Cl
a :—" G
e b e N ¥ . .
TN . 3-(6-isopropoxy-1H-indol-2-y1}-3-oxo-
1260 T E l\'ﬁl}——‘{'\/‘f’ﬁ propionitrile 243
3-(}-benzenesulfonyl-4-
1281 trimethylsilanylethynyl-1H-indol-2-y1) 424
-3-oxo-propionitrile
{
i RN
= 3-[5-bromo-6-methoxy-1-(toluenc-4-

1262 Ogq sulforyl)-1H-indol-2-y1]-3-0x0- 447,448

LN 0 propionitrile

[
g / =N
/
$963 o _“; 3-0x0-3 [ 5-(totuene-4-sulfonyl)-5H-{1,3] 283
o ‘P‘o o dioxolof4,5-f]indol-6-yl}-propionitrile
%ﬁf«_;m
1264 'f-‘ 7 50 3«(6~:bmftzyioxy-1H~ind01-2‘y£)»3»oxo- 204
LA -~ propionitrile
y ’ 3-J5-cyclopropylmethoxy-1-(tolnene-4~

1265 O3 408

sulfonyl)-1H-indol-2-yl}-3-oxo-
propionitrile
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3-(4-isopropoxy-1H-indol-2-y1)-3-0x0-
propionitrile

243

1267

3-(1-benzenesulfonyl-4-bromo-1H-indol
-2-y1}-3-oxo-propionitrile

403, 405

1268

3-[2,2-difluoro-5-(toluene-4~sulfonyl)
-5H-[1,3]dioxolo[4,5-f]indol-6-y1]-3-
oxo-propionitrile

419

268

3-[6-(3-chloro-pyridin-2-yl)-i-(toluene-
4-sulfonyl)-1H-indol-2-yl]-3-oxo-
propionitrile

450, 452

1270

3-[6-(3-fluoro-pyridin-2-yi)-1-(toluene
-4-sulfonyl)-1H-indol-2-y1]-3-oxo0-
propionitrile

434

1274

3-{6-methyl-1-(toluene-4-sulfonyl)-1H-
indol-2-yl}-3-oxo-propionitrile

353

1272

3-[6-(5-fluoro-pyridin-2-y})-1-(toloene
-4-sulfonyl)-1H-indol-2-yl]-3-0x0-
propionitrile

434

1273

3-{2.3-dibydro-6H-[1,4]}dioxino[2,3-f]
indol-7-y1)-3-ox0-propionitrile

243
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1 AN
3 *j;\’ 3.[6~(6-morpholin-4-yl-pyridazin-3-y1)
1274 I Os8:q -1-(toluene-4-sulfonyl)- 1 H-indol-2-y1] 507
Ny 7 N O -3-oxo-propionitrile
N 2N
[
/,1/‘\
Ny 3-[5-chloro-6-cyclopropylmethoxy-1-
1275 ~ Og. o (toluene-4-sulfonyl)-1H-indol-2-y1] 443, 445
£ i o e
“"\/o},’/ﬁr?\i ,O -3-axo-propionitrile
o 7N =
A Ry —?r\g ’O
<275 H\,L 7Ny 3-(4,6-di-tert-butyl-1H-indole-2-y1) 352
‘ \.J/ -3-oxopropionitrile
PN
R
S
r e 3-0x0-3-{ 1-(toluene-4-sulfonyl)-6-
1277 Y g (5-trifluoromethyl-pyridin-2-y})-1H~ 484

S N N, 0 indol-2-y1]-propionitrile
e =t

= o 3-0x0-3-[1-(toluene-4-sulfonyl)-6~
1278 | @\/ N (6-trifuorometbyl-pyridin-2-yl)-1H- 484

T indol-2-y1]-propionitrile
=

7 N
Gz ) Osd_ 3-{6-(5-chloro-pyridin-2-y})-1-(toluene
1279 y H 0 -4-sulfony!)-1H-indol-2-yl}-3-0x0- 450, 452
/ =y propionitrile
/
o
' A ) .
© 1os0 3-[4,5-dibromo-1-(4-methoxy-benzyl) | 411, 413,
' Bro 4 o ~1H-pyrrol-2-yl}-3-oxo-propionitrile 445
0
Br e |
3-o%0-3-{1-(toluene-4-sulfonyl)-6~
1284 (3-triftuoromethyl-pyridin-2-yl)- H- 484

indel-2-yl}-propionitrile
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3-0%0-3-[ 1-(toluene-4-sulfony)-6-(4-

1282 RN triftuoromethyl-pyridin-2-yl)- 1H-indol AB4
1 T[x’;-T 5‘4} ) ?‘u‘ -2-yi]-propionitrile
A =
N /3’3 pe
|/ 3-(5-methanesulfonyl-1H-indol-2-y1)
1283 " ,L 1’[\.{}’? Y y -3-oxo-propionitrile 263
oS8T N ——
O/ G
O=d .
B 3-(1-benzenesulfonyl-4-isopropyl-1H-
1284 S indol-2-y1)-3-oxo0-propionitrile 367
N Ny
1
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Compound No, Structure Compound name mfz
‘L\/O 3-[6-chloro-1-(toluene-4-
1550 Osy” »Ok/ «  |sulfonyl)-1H-indol-2-yi]-| 373
Mo ™ 3-oxo-propionitrile
Ci— F prop
qQ,J
/
Q 3-[S-chlore-1-(toluene-4-
1551 Lo sulfonyl)-1H-indol-2-y1]-| 373
MN 3-oxo-propionitrile
oS
.
% N o _N 3-ox0-3-{1-(toluene-4-
1552 g™ N N | sulfonyl)-1H-indol-3-y1}-| 339
propionitrile
© 3-0x0-3-[1-(toluene-4-
1553 0:5:0 sulfonyl)-1H-indol-6-yl}-| 339
(N_D/E/N propionitrile
\ =
Q 3-[5-brome-6-flucre-1-

1554 Q.S i~ (toluene-4-sulfonyl)-1H- 435
F N O indel-2-yl]-3-0x0-
Brm?‘f propionitrile

© 3-0x0-3-[1-(toluene-4-
O/ sulfonyl)-5-
1655 5=0
N O triflucromethyl-1H- 407
F / =N indol-2-yl]-propionitrile
Fr
7N 3-0x0-3-[1-(toluene-4-
1556 0, j(; sulfonyl)-5- 423
NS' o trifluoromethoxy-1H-
F 2—X__,, |indol-2-yl]-propionitrile
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3-[4,6-dichloro-1-
(toluene-4-sulfonyl)-1H-

$=0
1857 C'\/%]/N o indol-2-yl}-3-0xo0- 407
s =N propionitrile
Cl
f) 3-[6-bromo-4-fluoro-1-
N
1558 Q?" (tolflene-4-suifony1)~].H~ 435
Bro .~ |,N\ 0 indol-2-yl]-3-ox0-
N = propionitrile
:
N 3-0x0-3-[1-(toluene-4-
F == sulfonyl)-6-
FOLF O 3
1559 \é/ f"o o trifluoromethoxy-1H- 423
' indol-2-yI]-propionitrile
<.,
Q 3-15,6- dichloro-1-
(toluene-4-sulfonyl)-1H-
1560 Od-0 indol-2-yl]-3-ox0- | 07
ChN 0 propionitrile
o7 =N
@ 3-[4,5- dichloro-1-
o
"d=0 (toluene-4-sulfonyl)-1H-
1561 N O indol-2-yl]-3-0x0~ 407
o / —n propionitrile
cl
O 3-[4,6-difluore-1-
0
od=0 (toluene-4-sulfonyl)-1H-
1562 Fi N 0 indol-2-yl]-3-oxo0- 375
P _— propionitrile
.
1563 3-benzofuran-2-yl-3-o0xo- 186

propionitrile
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O . . ey
1564 S _N 3 benzo[b]thxqphfantz yi 202
Y/ = 3-oxo~propionitrile
s. ¢ 3-benzothiazol-2-yl-3
=N -benzothiazol-2-yl-3-
1969 Q_ ﬁ/ oxo-propionitrile 203
1566 o 3-(4-fluoro-phenyl)-3- 164
r @AK/T—N oxo-propionitrile
1567 Cl 0 3-(3-chloro-phenyl)-3- | o
WN oxo-propionitrile
1568 O 3-ox0-3-quinolin-3-yl- 197
A =N propionitrile
N/‘
1569 7 N\ O N 3-0x0-3-q}11n‘0h.n-7-yl- 197
Z propionitrile
N P 3-ox0-3-quinolin-6-yl-
1570 ! =N ot 197
N~ propionitrile
H o 3-(1H-indol-2
-(1d- -2-yI)-3-0x0-
1571 %N propionitrile 185
X
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Step 4: Synthesis of 1-benzenesulfonyl-1H-indole-2-carboxylic acid ethyl ester (1285)

0=5=0
N ]O
@L/)/J\O’\

With cooling on ice, an anhydrous N,N-dimethylformamide (DMF) solution (70 mi) of
1H-indole-2-carboxylic acid ethyl ester (45 g, 0.238 mol) was added dropwise to a solution of
50% sodium hydride (13.7 g, 0.286 mol) in anhydrous N,N-dimethylformamide (DMF) (90 ml).
After one and half hour of stirring with cooling on ice, the reaction mixture was warmed to room
temperature, and then stirred for one hour.  After cooling on ice, an anhydrous
N,N-dimethylformamide (DMF) solution of benzenesulfony! chloride (50.4 g) was added
dropwise, and the resulting mixture was stirred for one hour.  An aqueous solution of 0.5 N
hydrochloric acid was added dropwise to the reaction mixture, and then water was added thereto.
The mixture was stirred for 30 minutes. The resulting solid was collected by filtration, and
washed with water and then with n-hexane. The solid was dissolved in ethyl acetate, and
washed with a saturated aqueous solution of sodium bicarbonate and then with a saturated
aqueous solution of sodium chloride. The organic layer was dried over anhydrous sodium
sulfate. The desiccant was removed by filtration. The filtrate was concentrated under reduced
pressure to give crude 1-benzenesulfonyl-1H-indole-2-carboxylic acid ethyl ester. The obtained
crude product was recrystallized (ethyl acetate/hexane} to give
1-benzenesulfonyl-1H-indole-2-carboxylic acid ethyl ester (68.9 g, 79%).

'H-NMR (CDCls) &: 8.12 (1H, d, ] = 8.3 Hz), 8.04 (2H, d, J = 7.8 Hz), 7.60-7.52 (2H, m),
7.51-7.40 (3H, m), 7.31-7.21 (1H, m), 7.17 (1H, s5), 4.40 2H,q, I =7.0 Hz), 1.39 3H, t,J = 7.0
Hz)

ESI (LC-MS positive mode) m/z 330 [(M+H)']

The compounds of numbers 1286 to 1312 listed in Table 11 were synthesized by the
same method as in Step 4.

Table 11
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Com-
pound Structure Compound name oy
No.
N 6-morpholin-4-ylmethyl-1-
1288 0=8=0 (benzenesulfonyl)-1H-indole-2- 429
g /\Lé\ ij carboxylic acid ethyl ester
s by W 6N
<R
LJ
T S-morpholin-4-yimethyl-1-
1287 0=5=0C o (benzenesulfonyl)-1H-indole-2- 429
Cx\l 4;\!2/?‘& }/Q carboxylic acid ethyl ester
NN WA N
=
[
CF%':OO 1-benzenesulfonyl-4-morpholin-4-y1
P ,’-.I\ i ~| COe:! onyi-4-morpholin-4-yi-
1288 E@ //’lkg’\ 1H-indole-2~carboxylic acid ethyl ester 415
)
3
=
»
0=8=0 1-benzenesulfonyl-4-morpholin-4-
1288 7 ) A yimethyl-1H-indole-2-earboxylic acid 429
X 3TN
) i ethyl ester
S
P
=
0:8:0 1-benzenesulfonyl-4-fluore-1H-indole-
1290 o~ N O 2-carboxylic acid ethyl ester 348
g,’ 70
F
O=S‘ =0 1-benzenesulfonyl-5-flnoro-1H-indole-
29 N O 2-carboxylic acid ethyl ester 348
F W (N
- 1-benzenesulifonyl-6-fluoro-1H-indole
1282 NP © ? © &) -2-carboxylic acid ethyl ester 343
Wﬂ N
4 1-benzenesulfonyl-1H-pyrrolo{2,3-b)
1283 O—$‘O pyridine-2-carboxylic acid ethyl ester 331
b
7 | N #
X Vi AN
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S
[ =
1-benzenesulfonyl-1H-pyrrolo
1294 0=8:=0 [3,2-c]pyridine-2-carboxylic acid 334
N O ethyl ester
7 A
NN SN
@ 1-benzenesulfonyl-5-fluoro-6-
1298 C=3=0 morpholin-4-ylmethyl- 1H-indole 447
% < -2-carboxylic acid ethyl ester
rs./\ /j/),\/’A -, xy Y
\J
@ 570 .
1-benzenesulfonyl-6-(2-morpholin
/\9, N
we | ST /,IJJ\ ~4-yl-ethoxy)-1H-indole-2- 445
carboxylic acid methyl ester
1-benzenesulfonyl-6-(tetrahydro-
1297 pyran-4-yloxy)-1H-indole-2- 416
carboxylic acid methy!l ester
/
1298 o?!:o 4-chloro-1-(toluenc-4-sulfonyl) 306, 308
2 1_,: -1H-indole
NG
i
1]
® '
F 5-((R)~3-fluoro-pyrrolidin-1-
5:5=0 yimethyl)-1-(toluene-4-sulfonyl)
1288 PN -1H-indole-2-carboxylic acid 445
F @, WO,\ ethyl ester
ou s; 6-bromo-1 -(tolucne-4—§u1fo.nyl)
1300 NP s ;}Il-ly-ln:sigfa-carbo::yhc acid 422, 424
=<
H
© 5-bromo-1-(toluene-4-sulfonyl)
1301 e -1H-indole-2-carboxylic acid 422, 524
O“S‘Og ethyl ester
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O=IS=O o 1-benzenesulfonyl-4-iodo-1H-
1302 f%\;!’ N \/Q‘\ mdole-2-carboxylic acid ethyl ester 456
A 0N
|
i
R
I/E\ P 6-isopropy!-1-(ioluene-~4-sulfonyl)
1303 7 -1H-indole-2-carboxylic acid 372
/L/ 0=8=0 methyl ester
/\/ il !
k/ﬁ\%\/(o -
|
R
Er’ 1-(toluene-4-sulfonyl)- 1H-pyrrolo
1304 I {3,2-b)pyridine-2-carboxylic acid 345
0=8=0 ethyl ester
o
\\"l ‘{/*\’;/ 0™
»
2 6-methylsulfanyl-1-(foluene-4-
£305 0=8=0 o sulfonyl)-1H-indole-2-carboxylic 376
PN acid methy! ester
L7
VA
O¢S>:g 4-methy)-1-(toluene4-sulfonyl)
1305 8§ o -1H-indole-2-carboxylic acid 344
@'\/}__/( naethyl ester
i o\
f S
o 5-(toluene-4-sulfonyl)-SH-[1,3]
1307 0=8=0 dioxolof4,5-fTindol-6-carboxylic a74
i o acid methyl ester
Qo Z ¥
<0 S I/ o
0=5=0 1-benzenesulfonyl-4-bromo-1H-
1308 N0 indole-2-carboxylic acid ethyl ester | $08: 410
(4
Br
6-methyl-1-(toluene-4-sulfonyl)
1308 b=9=0 ~1H-indole-2-carboxylic acid 344

methy] ester
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=
*H)
t’f 4-bromo-1-(toluene-4-sulfonyl)
1310 0=o=0 g -1H-pyrrole-2-carboxylic acid 372,374
/ﬂ% ethyl ester
WS
/
&1
I
)
5 1-(toluene-4-suifonyl)-1H-pyrrole
I O==0 o -2-carboxylic acid ethyl ester 284
(‘”’N g’
L7 e
-
»
1312 0= %:L 1-benzenesulfonyi-4-isopropyl- 1H- 172
O ﬁ\,,_.{/\ﬁ indole-2-carboxylic acid ethyl ester
VSN
~

Step 5: Synthesis of
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-1-(t

5  oluene-4-sulfonyl)-1H-indol-2-yl}-methanone (1313)

10

Copper (1) iodide (16 mg, 0.086 mmol), L-proline (37 mg, 0.32 mmol), and
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-iodo-1-(toluene-4-sulfonyl)-1
H-indol-2-yl]-methanone (104 mg) were dissolved in anhydrous dimethylsulfoxide (DMSO),
and then 1,8-diazabicyclo[5.4.0Jundec-7-ene (49 pl) and 2-methoxyethylamine (43 pl) were
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added thereto. The mixture was heated at 80°C with stirring under a nitrogen atmosphere for
18 hours. After the reaction mixture was cooled to room temperature, 25% ammonia water was
added thereto. The resulting mixture was extracted with ethyl acetate. The organic layer was
isolated, washed with an aqueous solution of 1 M hydrochloric acid and then with a saturated
aqueous solution of sodium chloride, and dried over anhydrous magnesium sulfate. After the
desiccant was removed by filtration, the solvent was distilled off under reduced pressure. The
resulting residue was purified by chromatography (dichloromethane/methanol = 100/5) using a
small amount of silica gel to give crude product of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-1-(t
oluene-4-sulfonyl)-1H-indol-2-yl]-methanone. The obtained crude product was used in

subsequent reactions without purification.
ESI (LC-MS positive mode) m/z 584 [(M+H)']

The compounds of numbers 1314 to 1320 listed in Table 12 were synthesized by the
same method as in Step 5.

Table 12
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"~ Com-
pound Structure Compound name m/z
No.
@ {5-amino-1-(2-methyl-1H-benzimidazol
ceion -5-y)-1H-pyrazol-4-yl]-[4-(2-
1314 & !5; § o s morpholin-4-yl-ethylamino)-1- 638
% f{ (toluene-4-sulfonyl)-1H-indol-2-yl}
[T ' -methanone
5.
1 . -
3 [5~amino-1-(2-methyl-1H-benzimidazol
e -5-y1)-1H-pyrazol-4-y1}-[6-(2~
1315 P Mo “":“{:5’? T morpholin-4-yl-ethylamino)-1- 639
0 E}j’\ﬁ«ﬁxﬂ;j (. | (toluene-4-sulfonyl)-1H-indol-2-yl]
o -methanone
@ [S~amino-1-(2-methyl-1H-benzimidazol
4318 C=g=0 -5-y1})- II§~pyrazol~4~yl]-[4-(2~mcthoxy 584
3 Nog W M~ -ethylamino)-1-(toluene-4-sulfonyl)
wod e et -1H-indol-2-yl]-methanone
~p A TN e
6:,1 [5-amino-1-(2-methyl-1H-
o benzimidazol-5-y1)- 1 H-pyrazol-4-yl]
317 ) f” ";:r: -[4-(2-hydroxy-1-hydroxymethyl- 600
TS ethylamino)-1-(toluene-4-sulfonyl)
T -1H-indol-2-y1}-methanone
I =9
g% [5-amino-1-(2-methyl-1H-benzimidazol
1318 R e -5-y1)-1H-pyrazol-4-yl]-[4-(2-pyridin 631
QA -A-yl-ethylamino)-1-(toluene-4-
A Mo sulfonyl)-1H-indol-2-yl]-methanone
© [5-amino-1-(2-methyl-1H-benzimidazol
1318 o™ oS0 -5-y1)-1H-~pyrazol-4-y1]-[6-morpholin 566
A Y G -4-yl-1-(toluene-4-sulfonyl)-1H-indol
Wg@ N -2-yl]-methanone
W e
090
4320 tl O 1-benzenesulfonyl-4-morpholin-4-yi- 415
s e 1H-indole-2-carboxylic acid ethyl ester
H
(]
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Step 6: Synthesis of
[5-amino-1~(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-yl}-[5-(morpholine-4-carbonyl)-1-(t
oluene-4-sulfonyl)-1H-indol-2-y1] methanone (1321)

0=5=0

2-[5-Amino-~1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl}-1-(toluene-4-
sulfonyl)-1H-indole-5-carboxylic acid (113 mg) was dissolved in water (5 ml) and
tetrahydrofuran (THF) (10 ml), and then morpholine (53.5 pl) and
N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (WSC-HCI) (43 mg) were
added thereto. The mixture was stirred at room temperature for 24 hours. The reaction
mixture was then concentrated under reduced pressure.  The resulting residue was purified by
silica gel column chromatography (methanol/dichloromethane = 0/100 to 17/100) to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-yl]-[5-(morpholine-4-carbonyl)-1-(t
oluene-4-sulfonyl)-1H-indol-2-yl]-methanone (59 mg).

"H.NMR (DMSO-Dg) 8: 12.49 (1.0H, d, J = 9.3 Hz), 8.08 (3.0H, m), 7.82-7.74 (2.0H, m),
7.70-7.64 (1.0H, m), 7.58 (1.0H, d, J = 8.3 Hz), 7.53-7.42 (3.0H, m), 7.35-7.25 (2.0H, m),
7.13-6.89 (2.0H, m), 3.69-3.51 (4.0H, m), 3.40-3.28 (4.0H, m), 2.54 (3.0H, ), 2.38 (3.0H, )
ESI (LC-MS positive mode) m/z 624 [(M+H)"]

The compounds of numbers 1322 to 1326, 1572 to 1579 listed in Table 13 were
synthesized by the same method as in Step 6.

Table 13
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Com -
pound Structure Compound name mfz
No.
(& [5-amino-1-(2-methyl-1H-
g benzimidazol-5-y1)-1H-pyrazol-4-y1}
1322 o= 8&“{‘ o -[5-(4-methylpiperadine-1-carbonyl) 637
'f:;h “/K i ’}J\E’J -—}~(toh:hene»4—su1fonyl)-IH-mdoLZ-
: ™ yl]-methanone
o
) [5-amino-1-(2-metbyl-1H-
g benzimidazol-5-y1)-1H-pyrazol-4-yl]
1323 35“"5 - -[5-(piperadine-1-carbonyl)-1- 623
AT FN g e 1 ~4-sulfonyl)-1H-i ~2-y1
OO | Goliene-sfonyt)-H-indol 21
(% [5-amino-1-(2-methyl-1H-
- benzimidazol-5-y1)-1H-pyrazol-4-y1]
1324 F G=2=0 -{5-(4,4~difluoro-piperidine-1- 858
F'Cg :"’jj;,-{ P carbonyl)-1-(tolnene-4-sulfonyl)

N L -1H-indol-2-yl]-methanone
{5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol-4-yl]

1328 6 D=§=00 " ~{5-(3,3-difluoro-piperidine-1- 658
& akeyd carbonyl)-1-(toluenc-4-sulfonyl)
M“ﬁ W\Qﬂ ks -1H-indol-2-yl]-methanone
s [5-amino-1-(2-methyl-1H-
4 benzimidazol-5-y1)-1H-pyrazol-4-
1326 L5084 carbonyl}-1-(toluene-4-sulfonyl) 636

-1H-indol-5-carboxylic acid
(2,2,2-trifluoro-ethyl)-amide




202

1-carbonyl]-1H-indol-2-yl}-

methanone

Compound No. Structure Compound name m/z
[S-amino-1-(2-methyl-1H-
/, 4 benzimidazol-5-yl)-1H-
pyrazol-4-yl}-[5-(3,3-
1572 Z/N Y‘ difluoro-pyrrolidine-1- 644
§ N\/\‘( N carbonyl)-1-(toluene-4-
o sulfonyl)-1H-indol-2-yl}-
methanone
[S-amino-1-(2-methyl-1H-
\:i benzimidazol-5-yl)-1H-
I pyrazol-4-yl]-[5-(2,6-
1573 T A /EV‘L:?AL:\ N, dimethyl-morpholine-4- 652
° R "1‘;:@[";%* carbonyl)-1-(toluene-4-
" sulfonyl)-1H-indol-2-yl]-
methanone
[5-amino-1-(2-methyl-1H-
s benzimidazol-5-yl)-1H-
0 Ns\/ii pyrazol-4-yl]-[5-
1574 \O“\H;f ra @ ([1,4'}bipiperidinyl-1'- 705
S "\Q’:; carbonyl)-1-(toluene-4-
" | sulfonyl)-1H-indol-2-yl]-
methanone
[S-amino-1-(2-methyl-1H-
. {:/\( benzimidazol-5-y1)-1H-
hd b pyrazol-4-yl]-{1-(toluene-4-
1575 O w sulfonyl)-5-[4-(2,2,2- 705
’ L "@EV trifluoro-ethyl)-piperazine-




203

1576

[S5-amino-1-(2-methyl-1H-
~ benzimidazol-5-yl)-1H-
Yy pyrazol-4-yl]-[5-[4-(2-
(/H Jes ﬂm(w; hydroxy-ethyl)-piperazine- | 667
© 1-carbonyl]-1-(toluene-4-
sulfonyl)-1H-indol-2-yl}-
methanone

1577

[S-amino-1-(2-methyl-1H-
S benzimidazol-5-yl)-1H-
S pyrazol-4-yi]-[5-(3,3,4,4-
: NV tetrafluoro-pyrrolidine-1- | 680
Ly carbonyl)-1-(toluene-4-
sulfonyl)-1H-indol-2-yl}-
methanone

1578

o [S-amino-1-(2-methyl-1H-
e benzimidazol-5-yl)-1H-
pyrazol-4-yl}-[5-((R)-3-
fluoro-pyrrolidine-1- 626
carbonyl)-1-(toluene-4-
sulfonyl)-1H-indol-2-yl}-
methanone

1579

, [S-amino-1-(2-methyl-1H-
<_> benzimidazol-5-yI)-1H-
3 5 pyrazol-4-yl]-[5-((S)-3-
G | g - fluoro-pyrrolidine-1- 626
l carbonyl)-1-(toluene-4-
sulfonyl)-1H-indol-2-yl}-

methanone

Step 7: Synthesis of

2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]-1-(toluene-4-sulfonyl)
5  -1H-indole-6-carbaldehyde (1327)
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In a pressure-proof container, palladium acetate (1.0 mg, 0.0044 mmol),
1,3-bis(diphenylphosphino) propane (1.8 mg, 0.0044 mmol),
{5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-iodo-1-(toluene-4-sulfonyl)-1
H-indol-2-yl]-methanone (100 mg, 0.16 mmol), and sodium carbonate (18 mg, 0.17 mmol) were
dissolved in anhydrous N,N-dimethylformamide (DMF) (0.22 ml).  After triethylsilane (52 pl,
0.33 mmol) was added, the air inside the container was replaced with carbon monoxide. Then,
the reaction mixture was heated at 60°C with stirring under pressure with carbon monoxide (3
atm) for 24 hours. After the reaction mixture was cooled to room temperature, the pressure was
released to ambient pressure.  The reaction mixture was diluted with ethyl acetate. The
sodium carbonate was removed by filtration. The filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography
(dichloromethane/methanol = 100/5) to give
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(toluene-4-sulfonyl)
-1H-indole-6-carbaldehyde as a yellow solid (80 mg, 85%).

"H-NMR (CDCl3) 8: 10.14 (1.0H, s), 9.81-9.40 (1.0H, brm), 8.61 (1.0H, d, J = 3.9 Hz), 8.09
(2.0H, d, J=7.3 Hz), 7.86-7.72 (4.0H, m), 7.52-7.30 (4.0H, m), 7.02 (1.0H, s), 6.07 (1.0H, brs),
6.04 (1.0H, brs), 2.67 (3.0H, s), 2.40 (3.0H, s)

ESI (LC-MS positive mode) m/z 539 [(M+H)"]

Synthesis of
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(toluene-4-sulfonyl)
-1H-indole-5-carbaldehyde (1328)
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0=85=0

N

)

2-[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(toluene-4-
sulfonyl)-1H-indole-5-carbaldehyde was synthesized by the same method as in Step 7.

ESI (LC-MS positive mode) m/z 539 [(M+H)"]

Step 8: Synthesis of
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazole-4-carbonyl]-1 H-indole-6-carbaldeh

yde (1329)

2-[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]- 1 -(toluene-4-
sulfonyl)-1H-indole-6-carbaldehyde (29 mg, 0.054 mmol), 1-methylpiperazine (7 pl, 0.066
mmol), and sodium triacetoxyborohydride (17 mg, 0.083 mmol) were dissolved in anhydrous
dichloromethane (0.5 ml) and stirred at room temperature under a nitrogen atmosphere for 14
hours. A saturated aqueous solution of sodium bicarbonate was added to the reaction mixture.
Then, the mixture was extracted with ethyl acetate. The organic layer was isolated, washed
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with a saturated aqueous solution of sodium chloride, and dried over anhydrous magnesium
sulfate. The desiccant was removed by filtration. The filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography
(dichloromethane/methanol = 100/15) to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-[6-(4-methyl-piperazin-1-ylmeth
y1)-1-(toluene-4-sulfonyl)-1H-indol-2-yl]-methanone as a yellow solid (29 mg, 86%)).

ESI (LC-MS positive mode) m/z 623 [(M+H)"]

The compounds of numbers 1330 to 1358 listed in Table 14 were synthesized by the

same method as in Step 8.

Table 14
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L4337

acid tert-butyl ester

Com-
pound Structure Compound name m/iz
No.
/
q X
= 6-morpholin-4-ylmethyl-1-
1330 Cad (toluene-4-sulfonyl)-1H-indole-2- 443
K\F A 2 o carboxylic acid ethyl ester
ﬂ\,J E‘/ ﬂu—\
N
O
= )
Gad < 5-morpholin-4-yimethyl-1-
1331 70 benzenesulfonyl-1H-indole-2- 420
c’/\] (3\\"’3__«47 carboxylic acid ethyl ester
K NP P 6 —
0
. O‘;I.éw 5 1-benzenesulfonyl-4-morpholin-4-
1332 s yimethyl-1H-indole-2-carboxylic 429
&%Wou\ acid ethy} ester
;/\Eij
5./
i .
. 5-{(R)-3-flucro-pyrrolidin-1-
. Dad yimethyl)-1-(toluene-4-sulfonyl)
1333 it Zo -1H-indole-2-carboxylic acid 445
. C}\JI\ P /\—(’D ethyl ester
@ 6-fluoro-5-(4-methyl-piperazin-1-
" Osgeg ylmethyl)-1-(toluene-4-sutfonyl)
1ase I N RN /0 -1H-indole-2-carboxylic acid 474
P ! L oy ethyl ester
6-fluaro-5-pyrrolidin-1-ylmethyl-1-
., 1338 (toluene-4-sulfonyl)-1H-indole~2- 445
carboxylic acid ethyl ester
f
: O=g 1-benzenesulfonyl-5-fluore-6-
. 1358 ~ R morpholin-4-ylmethly-1H-indole 375
SHO,
\) F
o 0sd__ | 4-(l-benzenesulfonyl-TH-indol-5-
>Lg A ¥ | yimethyl)-piperadin-1-carboxylic 456
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1-{4-[2-[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol-4-
carbonyl]-1-(toluene-4-sulfonyl)
-1H-indol-6-ylmethyl]-piperazin
-1-y1}-ethanone

651

\H/H N be )
SN jJ:M s

{5-amino-1-Q2-methyl-1H-
benzimidazoi-5-yl)-1H-pyrazol-4-yl]
-[1-benzenesulfonyl-5-(4-methyl-
piperazin-1-ylmethy)- 1H-indol-2-y1]
~methanone

609

1346

oud o
s . )
QAT

[5-amino~1-(2~methyi-1H-

benzimidazol-5-y1)~-1H-pyrazol-4-y1]
-(1-benzenesulfonyl-5-pyrrolidin-1-
yimethyl-1H-indo}-2-y])-methanone

580

[S-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol-4-yl}
~{6-pyrrolidin-1-ylmethyl-1-
(toluene-4-sulfonyl)-1H-indol-2-y)
-methanone

594

1342

[5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol-4-y1]
~[6-(4-hydroxy-piperidin-1-ylmethyl)
-1-(toluene-4-sulfonyl)- 1H-indol-2-y1]
-methanone

624

1343

{5-amino-1-(2-methyl-1H-
‘benzimidazol-5-yl)- 1H-pyrazol-4-y1]
-[6-piperadin-1-ylmethyl)-1-(fcluene
~4-sulfonyl)~1¥-indo]~2-yi]
-methanone

609

1344

[5-amino-1-2-methyl-1H-
benzimidazoel-5-y)-1H-pyrazol-4-yl]
-[5-((R)-3-methyl-morpholin-4-
ylmethyl)-1-(toluene-4-sulfonyl)
-1H-indol-2-y1}-methanone

624

1348

{5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol-4-yi}
-{6-{(R)-3-fluoro-pyrrolidin-1-
ylmethyl)-1-(toluene-4-sulfonyl)
-1H-indol-2-yl]-methanone

612
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[5-amino-1-(2-methyl-1H-
benzimidazol-S-yl)-1H-pyrazal-4-yi]
-{5-(2,5-dimethyl-pyrrolidin-1~
yimethyl)-1-(toluene-4-sulfonyl)-1H-~
indol-2-yl}-methanone

622

1347

{5-amino-1-(2-methyl-1H-
benzimidazol-3-yl)-1H-pyrazol-4-yl]
-{5-(3-fluoro-piperidin- 1 -ylmethyl)
-1-(toluene-4-sulfonyl}-1H-indol-2-yi]
-methanone

626

1348

{5~-amino-1~(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol-4-yl]
-[5-(3,3-difluoro-piperidin- 1 -ylmethyl)

-1-(toluene-4-sulfonyl)-1H-indol-2-y1}
-methanone

644

1349

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol-4-yi]
-{5-(4~fluoro-piperidin- 1-ylmethyl)
-1-(toluene-4-suifonyl)-1H-indol-2-yI]
-methanone

626

3380

{5-amino~1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol-4-yl]
-{5-(4,4-difluoro-piperidin-1-ylmethyl)
~1-{ioluene-4-sulfonyl)- 1H-indol-2-y1]
-methanone

644

136%

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1}-1H-pyrazol-4-y1}
~[6~(3~fluoro-piperidin-1-ylmethyl)
~1-(ioluene-4-sulfonyl)~ 1 H-indo}-2-y1j

-methanone

626

4352

[S-amino-1-(2-methyl-1H-
benzimidazol-3-yl)-1H-pyrazol-4-yl]
~{6~{[bis-(2-methoxy-ethyl)-aminc]
-methyi-1-(toluene-4-sulforyl)-1H-
indol-2-yl}-methanone

656

1353

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)- 1H-pyrazol-4-yi]
-[5-(3.3-difluoro-pyrrolidin-1-
yimethyl) -1-(toluene-~4-suifonyl)
-1H-indol-2-yl]-methanone

630
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ylmethyl)-1-(toluene-4-sulfonyl)

jl A
o {5-amino-1-(2-methyl-1H-
- A benzimidazol-5-y1)-1H-pyrazol-4-yl]
1354 ﬂ/\[: 0 -{6-[ (methyl-prop-2-ynyl-amino) 592
K ZR}: N -methyl]-1-(toluene-4-sulfonyl)-1H-
* \gj" indol-2-y1}-methanone
7
gﬁf [5-amino-1-(2-methyl-1H-
FiEan benzimidazol-5-yl)-1H-pyrazol-4-yl]
1355 {j S /\mgf" - -[6-(3,3-diflucro-pyrrolidin-1- 830
2] ad }:( ; ylmethyl)-1-(toluene-4-sulfonyl)
’ S \(‘“ -1H-indol-2-yl}-methanone
Y
{
@ [5-amino-1-(2-methyl-1H-~
)\ ‘3’-‘;‘:5 . benzimidazol-5-y1)-1H-pyrazol-4-yl}
1358 YN -[6~(2,5-dimethyl-pyrrolidin-1- 622
e ‘“//h‘}:{’ ‘ ylmethyl) -1-(toluene-4~sulfonyl)
S ﬁl“\”}/." -1H-indol-2-yl}-methanone
.
¢
[5-amino-1-(2-methyl-1H-
Tod,n benzimidazol-5-yl)-1H-pyrazol-4-yl}
1357 . S -[6~(3,3~diflnoro-piperidin-1- B4a4
Q M”zﬁ yimethyl) -1-(toluene-4-sulfonyl)
¥ \Hﬁé\@\’"‘ -1H-1ndo}-2-yl}-methanone
Vdn,
ﬁg [5-amino-1-(2-methyl-1H-
s AP benzimidazol-5-yl)-1H-pyrazol-4-yl]
1358 | 3/ mﬁﬁ: -[6-((S)-3-methyl-morpholin-4- 624
N3

-1H-indol-2-yl}-methanone

[Examples 196 and 197]

The compounds of Examples 196 and 197 listed in Table 15 were synthesized by the

same method as in Step 8.

Table 15




211

Example Structure Compound name miz NMR

et . : i TH-RMR [DMS0-D6} &: 12.46 {(1.0H, s}, 11.65{1.0H,
P | S-amino-1-(2-methyl-TH-benzimidarol 1. 8,50 [1.0H, ), 7.64 (3.0H, m), 742 (2.0H, & §=2.4

N R
ed S I -5-1)-1H-pyrazol-4-v1 |- 6-(4 4-difluoro
196 R 5l YL 1HP) SR 490 [Hz), 7.30 (1.08, dd, 3 = 8.3, 2.0 Hz), 7.07 (1.0H, dd, 3
b“@”’ “Pl}’gndm‘ 1-ylmethyl)-11l-indol-2-y1] =83, 1.0 Hz}, 7.00 (2.6H, ), 3.64 (3.0H, s}, 2.55-2.48
“CHAnONG {4.2H, m), 2.54 (2.5H, 5}, 2.01-1.91 (4.2H, m).
) TH-RER (DMS0-D8) 5: 12,46 {1.OH, s}, 1163{1.0H,

s /\[ﬁ'\rﬁ 7w | 3~amitio~1-(2-methyl- 1 H-benzimidazol s}, 8,30 (1.0H, 5), 7.62{3.00, m), 7.41 (204, d, J = §.9
197 5«[\_’) \/L)—I\,w_‘_( = r-“(s:Y -S..y]).1II..pyrazQ].4.\"'}]-[6-(4-ﬂu0r0 477 Hz), 7.30 (1.0H,dd, S =85, 2.2 Hz}, 7.05{1.0H,dd J

§, % —/{’:}'-“-‘* -piperidin-{-yimethyD-TH-indol-2-y1] =8.3,1.0 M), 7.60 {2H, m}, 4.89 {3.0H, m}, 3.86
-rmethanone {2.0H, s}, 2.80-2.80 {2.0H, m), 2.54 {3H, 8}, 2.37-2.26
{2.0H, mj, 1.84-4.78 {204, m}, 1.78-4.65 (2.0H, m).

Step 9: Synthesis of
1-(4-{2-[5-amino-1-(2-methyl-1 H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]- 1 -benzenesulfon
5  yl-1-indol-5-ylmethyl}-piperazin-1-yl)-ethanone (1359)

O 0=5=0

A NG P NH, Ney”

LN 2 N@'NH
N

[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(5-piperazin-1-ylmethy

10 l-1H-indol-2-yl)-methanone (103 mg) was dissolved in a saturated aqueous solution of sodium
bicarbonate (25 ml) containing dichloromethane (20 ml) and methanol (3 ml), and cooled to 0°C.
Then, acetyl chloride (326 pul) was added thereto in three parts, and stirred for 1.5 hour. The
reaction mixture was extracted with dichloromethane. The extract was dried over anhydrous
sodium sulfate. The desiccant was removed by filtration, and the filtrate was concentrated

15 under reduced pressure. The resulting residue was purified by silica gel column
chromatography (methanol/dichloromethane = 0/100 to 10/100) to give
1-(4-{2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]- 1 -benzenesulfon
yl-1-indol-5-ylmethyl} -piperazin-1-yl)-ethanone (32 mg).

20 'H-NMR (CDCly) &: 8.18-8.14 (2.0H, m), 8.05 (1.0H, d, ] = 8.8 Hz), 7.78 (1.1H, 5), 7.60-7.56
(1.0H, m), 7.50 (3.0H, m), 7.40 (1.0F, dd, J = 8.8, 1.5 Hz), 7.35 (1.0H, m), 6.98 (1.0H, s), 6.03
(2.0H, m), 3.62 (2.01, t, J = 5.0 Hz), 3.58 (2.0H, s), 3.45 (2.0H, 1, ] = 5.0 Hz), 2.64 (3.0H, s),
2.42 (4.0H, m), 2.07 (3.0H, s)

ESI (LC-MS positive mode) m/z 637 [(M+H)*]
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Step 10: Synthesis of
5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazol-4-y1}-[ 1 -benzenesulfonyl-5-(4-methane
sulfonylpiperazin-1-ylmethyl)-1H-indol-2-yl}-methanone (1360)

[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-(5-piperazin-1-ylmethy
I-1H-indol-2-yl)-methanone (%4 mg) was dissolved in tetrahydrofuran (THF) (5 ml) and a
saturated aqueous solution of sodium bicarbonate (5 ml), and cooled to 0°C. Then
methanesulfonyl chloride (94 ul) was added thereto and stirred at 0°C for 1.5 hour. Then
ammonia water (5 ml) was added thereto, and stirred at 0°C for two hours.  The reaction
mixture was extracted with ethyl acetate, and the extract was washed with a saturated sodium
chloride solution and dried over anhydrous sodium sulfate. The desiccant was removed by
filtration.  The filtrate was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography (methanol/dichloromethane =0/100 to 15/100) to
give
S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 1 -benzenesulfonyl-5-(4-methane
sulfonylpiperazin-1-ylmethyl)-1H-indol-2-yl]-methanone (39 mg).

'H-NMR (CD;0D) 8: 8.09 (2.0H, m), 7.98 (2.0H, m), 7.84 (1.0H, m), 7.75 (1.0H, m), 7.65-7.57
(3.0H ,m), 7.53-7.40 (3.0H, m), 7.12 (1.0H, d, J = 3.9 Hz), 3.64 (2.0H, m), 3.25-3.15 (4.0H, m),
2.86 (3.0H, s), 2.82 (3.0H, s), 2.54 (4.0H, m)

ESI (LC-MS positive mode) m/z 673 [(M+H)']

Step 11: Synthesis of 5-isopropoxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl
ester (1361)



h

10

13

20

213

Diisopropyl azodicarboxylate (0.15 ml, 0.75 mmol) was added to an anhydrous
tetrahydrofuran (THF) solution (2.5 ml) of
5-hydroxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester (175 mg, 0.48 mmol),
triphenylphosphine (197 mg, 0.75 mmol), and 2-propanol (0.2 ml, 4.0 mmol), and stirred at room
temperature for one hour. The reaction mixture was concentrated under reduced pressure.

The resuiting residue was purified by silica gel column chromatography to give
S-isopropoxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester as a colorless
gum-like material (166.7 mg, 87%).

'H-NMR (DMSO-Dg) 8: 7.86 (1H, d, ] =9.1 Hz), 7.79 (2H, d, ] = 8.5 Hz), 7.39 (2H, d, I = 8.5
Hz),7.25(1H, s), 7.15 (1H, d, J = 2.4 Hz), 7.04 (1H, dd, J = 9.1, 2.4 Hz), 4.62-4.53 (1H, m),
434 (2H,q,J=7.1Hz),2.34 (3H, s), 1.31 (3H, t,J=7.1 Hz), 1.25 (6H, d, ] = 6.1 Hz)

ESI (LC-MS positive mode) m/z 402 [(M+H)']

The compounds of numbers 1362 to 1367 listed in Table 16 were synthesized by the
same method as in Step 11.

Table 16
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pound Structure Compound name m/z
No.
{
> 6-(2-morpholin-4-yl-ethoxy)-1-
1362 7:3;5 (toluene-4-sulfonyl)-1H-indole 459
P L - ~2~carboxylic acid methyl ester
’(:} \EwLHZ’w Xy d
i},ﬁk 6-(tetrahydro-pyran-4-yloxy)
. \,fj -1-(toluene-4-sulfonyl)-1H-
1363 Sad, . . g 430
NP indole-2-carboxylic acid
U \Lj\f‘“’?‘fcm methyl ester
i 1-benzenesulfonyl-6-[2-
1364 aj’J (4-methyl-piperadin-1-yl)- £56
g I/ﬁn_,.m‘i\“; ethoxy]-1H-indole-2-carboxylic
A P e acid methyl ester
H
- < 4 1H-indole-2
: P e -isopropoxy-1H-indole-2-
: o
A 1388 \r,g carboxylic acid methyl ester 234
) 'g,} 5-(2-methoxy-ethoxy)-1-
. 1366 I (toluene-4-sulfonyl)-1H-indole 416
P WQ*\ -2-carboxylic acid ethyl ester
[5-amino-1-(2-methyl-1H-
‘ \ C@ benzimidazol-5-yl)-1H-pyrazol
1367 Ko dZe -4-y1]-[6-(3-methyl-oxetan-3- 611
: % ylmethoxy)-1-(toluene-4-sulfonyl)

~1H-indol-2-yl}-methanone

Step 12: Synthesis of 5-cyclopropylmethoxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid

ethyl ester {1368)
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Cyclopropylmethyl bromide (0.072 ml, 0.75 mmol) was added to a suspension (5.0 ml)
of 5-hydroxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester (173 mg, 0.48
mmol) and potassium carbonate (276 mg, 1.0 mmol) in acetonitrile, and stirred at 80°C for five
hours. After cooling to room temperature, the reaction mixture was combined with ethyl
acetate and water and extracted with ethyl acetate. The extract was washed with water and a
saturated aqueous solution of sodium chloride, and dried over anhydrous sodium sulfate. The
desiccant was removed by filtration. The filtrate was concentrated under reduced pressure.
The resulting residue was purified by silica gel column chromatography to give
5-cyclopropylmethoxy-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester as a
colorless gum-like material (112.5 mg, 56%).

'H-NMR (DMSO-Dy) 6: 7.87 (1H, d, ] =9.2 Hz), 7.76 (2H, d, ] = 8.2 Hz), 7.38 (2H, d, ] = 8.2
Hz), 7.25 (1H, s), 7.11 (1H, 4, T = 2.6 Hz), 7.07 (1H, dd, = 9.2, 2.6 Hz), 4.33 (2H, q, T =8.1
Hz), 3.80 (2H, d, J = 6.6 Hz), 2.33 (3H, s), 1.32 3H, t, J = 8.1 Hz), 1.25-1.19 (1H, m), 0.58-0.52
(2H, m), 0.33-0.28 (2H, m)

ESI (LC-MS positive mode) m/z 414 [(M+H)"]

[Example 198: Synthesis of
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 6-(oxetan-3-yloxy)-1 H-indol-2-
yl]-methanone]

[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-hydroxy-1H-indol-2

-yl)-methanone (21 mg, 0.056 mmol), toluene-4-sulfonic acid oxetan-3-yl ester (19 mg, 0.084
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mmol), and potassium carbonate (13 mg, 0.095 mmol) were dissolved in anhydrous
N,N-dimethylformamide (DMF), and heated at 80°C with stirring under a nitrogen atmosphere
for six days. After cooling to room temperature, the reaction mixture was combined with water,
and extracted with an ethyl acetate/methanol (10/1) solution. The organic layer was isolated,
washed with water, and dried over anhydrous magnesium sulfate. The desiccant was removed
by filtration. The filtrate was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography (dichloromethane/methanol =100/3) to give
{S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-(oxetan-3-yloxy)-1H-indol-2-
yl]-methanone as a yellow solid (6.9 mg, 29%).

"H-NMR (DMSO-Dy) 8: 12.48 (1.0H, brs), 11.48 (1.0H, brs), 8.28 (1.0H, s), 7.62-7.60 (3.0H, m),
7.41 (1.0H, brs), 7.28 (1.0H, dd, J = 8.3, 2.0 Hz), 6.96 (1.0H, brs), 6.94 (1.0H, brs), 6.71 (1.0H,
dd, J = 8.5, 2.2 Hz), 6.67 (1.0H, brs), 5.34-5.29 (1.0H, m), 4.94 (2.0H, dd, ] = 6.8, 6.8 Hz), 4.60
(2.0H, dd, ] = 6.8, 5.1 Hz), 2.53 (3.0H, s)

ESI (LC-MS positive mode) m/z 429 [(M+H)"]

[Example 199: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(6-hydroxy-1H-indol-2-yl)-meth
anone]

H
HO N P NH, N
2 Y
WN@NH
N

2-[5-Amino-1-(2-methyl-1H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]- 1 -(toluene-4-
sulfonyl)-1H-indole-6-carbaldehyde (650 mg, 1.0 mmol), 1,1°-bis(diphenylphosphino)ferrocene
palladium(II) dichloride (42 mg, 0.051 mmol), bis(pinacolato) diboron (312 mg, 1.23 mmol),
and potassium acetate (323 mg, 3.3 mmol) were dissolved in anhydrous N,N-dimethylformamide
(DMF) (4.1 ml). After deacration, the mixture was heated at 100°C with stirring under a
nitrogen atmosphere for eight hours.  The reaction mixture was cooled to room temperature,
and then water was added thereto. The precipitated solid was collected by filtration, washed
with water, and then dried to give a brown solid (538 mg). The obtained crude product was

used in subsequent reactions without purification.
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The obtained brown solid crude product of 4-methyl-morpholine N-oxide (256 mg, 2.2
mmol) was dissolved in tetrahydrofuran (THF) (7.0 ml), and heated at 70°C with stirring under a
nitrogen atmosphere for three and half hours.  After the reaction mixture was cooled to room
temperature, water and ethyl acetate were added thereto. The mixture was filtered through
Celite®, and the filtrate was divided into organic and aqueous layers. The organic layer was
concentrated under reduced pressure, and the resulting residue was purified by silica gel column
chromatography (amino silica; dichloromethane /methanol = 100/5 to 100/10) to give
[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-hydroxy-1H-indol-2-yl)-meth

anone as a yellow amorphous material (123 mg, with a two-step yield of 23%)).

"H-NMR (DMSO-Dy) &: 12.51 (1.0H, brs), 11.30 (1.0H, brs), 9.40 (1.0H, brs), 8.26 (1.0H, s),
7.61-7.59 (2.0H, m), 7.47 (1.0H, d, J = 8.8 Hz), 7.34 (1.0H, s), 7.28 (1.0H, d, ] = 8.8 Hz), 6.91
(2.0H, brs), 6.82 (1.0H, s), 6.62 (1.0H, d, J = 8.8 Hz), 2.53 (3.0H, s)

ESI (LC-MS positive mode) m/z 373 [(M+H)']

Step 13: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-iodo-1-(toluene-4-sulfonyl)-1
H-indol-2-yl]-methanone (1369)

E 0=5=0 0
N NH2 NY
WN—@ NH
SN

A mixture consisting of
[5-amino-1-(2-methyl-3H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-bromo-1 -(toluene-4-sulfonyl)
-1H-indol-2-yl]-methanone (1 g), copper (I} iodide (161 mg), sodium iodide (508 mg),
trans-N,N’-dimethylcyclohexane-1,2-diamine (267 ul), and anhydrous dioxane (5 ml) was stirred
in a pressure-proof container at 105 to 112°C under a nitrogen atmosphere for 20 hours. The
reaction mixture was poured into an aqueous solution of 2 M ammonia, and the mixture was
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of

sodium chloride, and dried over anhydrous sodium sulfate. The desiccant was removed by
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filtration. The filtrate was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography (methanol/dichloromethane = 0/100 to 20/100) to
give

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazol-4-y1}-[6-iodo-1-(toluene-4-sulfonyl)- 1
H-indol-2-yl]-methanone (0.67 g, 62%).

"H-NMR (DMSO0-Dg) &: 12.44 (1.0H, s), 8.30 (1.0H, d, J = 0.6Hz), 7.98 (2.0H, d, ] = 8.5 Hz),
7.75 (1.0H, s), 7.66 (1.0H, dd, T = 8.2, 1.4 Hz), 7.51 (1.0H, d, ] = 8.0 Hz), 7.46 (2.0H, d, ] = 8.5
Hz), 7.28 (1.0H, d, ] = 7.6 Hz), 7.23 (1.0H, d, ] = 0.4 Hz), 7.10-6.92 (2.0H, m), 2.53 (3.0H, s),
2.37 (3.0H, s)

ESI (LC-MS positive mode) m/z 637 [(M+H)"]

The compounds of numbers 1370 and 1371 listed in Table 17 were synthesized by the

same method as in Step 13.

Table 17
- Com-~
- pound Structure Compound name m/z
- No.
| [5-amino-1-(2-methyl-1H-
L; benzimidazol-5-y1)-1H-pyrazol
1370 e -4-y1}-[5-iodo-1-(toluene-4- 637
LA S sulfonyl)-1H-indol-2-y1]
§~ \[{j-@«\d y y
¢ -methanone
FN
5? 1-benzenesuifonyl-4-iodo-1H-
1371 ;'7:3/-3 indole-2-carboxylic acid 456
2N ethyl ester

Step 14: Synthesis of
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(benzenesulfonyl)-1
H-indole-5-carbonitrile (1372)
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N \@ VAl
N
H
A mixture of

2-[S-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(benzenesulfonyl)-5
-iodo-1H-indole (117 mg), copper (I) cyanide (84 mg), and 1-methyl-2-pyrrolidinone was
reacted in a microwave reactor (190°C, 20 minutes). The reaction mixture was poured into a
mixed solution of 2 M ammonia water (40 ml), ethyl acetate (60 ml), and methanol (7 ml), and
sonicated for five minutes. After ethyl acetate extraction, the extract was washed with water
and then dried over anhydrous sodium sulfate. The desiccant was removed by filtration. The
filtrate was concentrated under reduced pressure. The resulting residue was purified by silica
gel column chromatography (methanol/dichloromethane = 0/100 to 20/100) to give
2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl]-1-(benzenesulfonyl)-1
H-indole-5-carbonitrile (87 mg, 89%).

'H-NMR (DMSO-Dg) 8: 12.47 (1.0H, d, ] = 8.4 Hz), 8.27-8.21 (4.0H, m), 7.86 (1.0H, dd, T = 8.8,
1.8 Hz), 7.80-7.76 (2.0H, m), 7.72-7.64 (3.0H, m), 7.60-7.55 (1.0H, m), 7.35-7.25 (2.0H, m),
7.12-7.02 (2.0H, m), 2.54 (3.0H, s)

ESI (LC-MS positive mode) m/z 522 [(M+H)"]

The compounds of numbers 1373 and 1374 listed in Table 18 were synthesized by the

same method as in Step 14.

Table 18
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Com-~
pound Structure Compound name m/z
No.
C
2-[5-amino-1-(2-methyl-1H-
0=5=0 benzimidazol-5-yl)-1H-
1373 [”/’? NI AN 5 pyrazol-4-carbonyl}-1- 522
*—j/[\'/ ~ ¥ _{/ N piH benzenesulfonyl-1H-indole
W Moo= -4-carbonitrile
i
1 D 2-[5-amino-1-(2-methyl-1H-
\ e benzimidazol-5-y1)-1H-
174 IL O‘f{o O s H pyrazol-4-carbonyl]-1- 536
:: 5’");3* N o A‘m;f‘}‘g/ (toluene-4-sulfonyl)-1H-
=~ «?\f‘%"}\’\:jf‘é indole-6-carbonitrile

A mixture of 5-bromo-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester
(948.4 mg, 2.24 mmol), Tris(dibenzylideneacetone) dipalladium (0) (0.112 mmol, 103 mg),
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos) (0.225 mmol, 130 mg), lithium
formate monohydrate (5.6 mmol, 394 mg), lithium chloride (286 mg, 6.75 mmol), and anhydrous
N,N-dimethylformamide (DMF) (5.9 ml) was evacuated, and backfilled with argon. Then,
N,N-diisopropylethyl amine (4.5 mmol, 0.78 ml) and acetic anhydride (4.5 mmol, 0.43 ml) were
added to the mixture, and deaeration and argon replacement was performed again. The reaction
container was placed in a reaction device preheated at 80°C and the reaction mixture was stirred
for 20 hours.  After cooling to room temperature, the reaction mixture was diluted with ethyl
acetate and an aqueous solution of 1 M hydrochloric acid, and filtered through Celite. The
resulting filtrate was washed with 1 M hydrochloric acid, water, and a saturated aqueous solution

of sodium chloride, and then dried over anhydrous sodium sulfate. The desiccant was removed
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by filtration. The filtrate was concentrated under reduced pressure, and the resulting residue
was purified by silica gel column chromatography (hexane/ethyl acetate = 5/1 to 1/3, and finally
ethyl acetate/methanol = 15/1) to give 1-(toluene-4-sulfonyl)-1H-indole-2,5-dicarboxylic acid
2-ethyl ester as a yellow amorphous material (930 mg).

'H-NMR (DMSO-D¢) 5 : 8.32 (1H, d, J = 1.5 Hz), 8.13 (1H, d, J = 8.8 Hz), 8.05 (1H, dd, ] = 8.8,
1.5 Hz), 7.93 (2H, d, T = 8.2 Hz), 7.50 (1H, s), 7.46 (2H, d, J = 8.2 Hz), 4.38 (2H, q, ] = 7.1 Hz),
237 (3H,s), 1.34 GH, t, ] =7.1 Hz)

ESI (LC-MS positive mode) m/z 388 [(M+H)"]

Synthesis of

2-[5-amino-1-(2-methyl- 1 H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]-1-(toluene-4-sulfonyl)
-1H-indole-6-carboxylic acid (1376)

p) N\Y
g N—@NH
N

2-[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]-1H-indole-6-
carboxylic acid was synthesized by the same method as in Step 15.

ESI (LC-MS positive mode) m/z 555 [(M+H)']

Step 16: Synthesis of 1-(toluene-4-sulfonyl)-1H-indole-2,5-dicarboxylic acid 5-fert-butyl ester
2-ethyl ester (1377)
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I-(Toluene-4-sulfonyl)-1H-indole-2,5-dicarboxylic acid 2-ethyl ester (690 mg, 1.85
mmol) was dissolved in N,N-dimethylformamide di-fert-butyl acetal (3.0 ml), and stirred at
80°C for two and half hours. N,N-dimethylformamide di-fert-butyl acetal (2.0 ml) was further
added thereto and stirred at 80°C for three hours.  After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate (150 ml) and water (75 ml). The organic layer
was isolated, washed with water and a saturated aqueous solution of sodium chloride, and then
dried over anhydrous sodium sulfate. The desiccant was removed by filtration. The filtrate
was concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 25/1 to 5/1) to give
1-(toluene-4-sulfonyl)-1H-indole-2,5-dicarboxylic acid 5-fert-butyl ester 2-ethyl ester (551 mg,
69%).

'"H-NMR (DMSO-Dy) 8: 8.25 (1H, d, J = 1.4 Hz), 8.12 (1H, d, J = 8.8 Hz), 8.00 (1H, dd, J= 8.8,
1.4 Hz), 7.88 (2H, d, J = 8.0 Hz), 7.48 (1H, s), 7.43 (2H, d, J = 8.0 Hz), 4.37 QH, q, T = 7.2 Hz),
2.37(BH, s), 1.56 (OH, s), 1.34 3H, t, J =7.2 Hz)

ESI (LC-MS positive mode) m/z 444 [(M+H)"]

Step 17: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[ 1-(toluene-4-sulfonyl)-5-trimet
hyl-silanylethynyl-1H-indol-2-yl] methanone (1378)

-
050
s 7 L\NN

[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[5-bromo-1-(toluene-4
-sulfonyl)-1H-indol-2-yl}-methanone (150 mg), dichloro-bis(triphenylphosphine)palladium
(ID(54 mg), copper (I) iodide (10 mg), triethylamine (0.7 ml), and anhydrous
N,N-dimethylformamide (DMF) (0.7 ml) were combined together in a pressure-proof container,
and trimethylsilyl acetylene (150 mg) was added thereto. The mixture was stirred at 80 to 85°C

under nitrogen for 15 hours. After cooling to room temperature, the reaction mixture was
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dituted with ethyl acetate, washed with a saturated aqueous solution of sodium chloride, and
dried over anhydrous sodium sulfate, The desiccant was removed by filtration. The filtrate
was concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (methanol/dichloromethane = 0/100 to 20/100) to give
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[1-(toluene-4-sulfonyl)-5-trimet
hyl-silanylethynyl-1H-indol-2-yl]-methanone (65 mg, 42%).

"H-NMR (DMSO-Dy) 8: 12.48 (1H, d, J = 8.4 Hz), 8.04-7.95 (3H, m), 7.80 (1H, s), 7.75 (1H, d,
J=3.7Hz), 7.69-7.62 (1H, m), 7.62-7.54 (1H, m), 7.50 (1H, dd, = 8.7, 1.7 Hz), 7.44 QH, d, ] =
8.6 Hz), 7.29 (1H, t, J = 7.9 Hz), 7.20 (1H, s), 7.09-6.97 (2H, m), 2.54 (3H, s), 2.36 (3.0H, s),
0.23 (9.0H, s)

ESI (LC-MS positive mode) m/z 607 [(M+H)"]

Synthesis of 1-benzenesulfonyl-4-trimethyl-silanylethynyl-1H-indole-2-carboxylic acid ethyl
ester (1379)

&

*$=0
N 0]
Vi

O

~Si

AT

1-Benzenesulfonyl-4-trimethyl-silanylethynyl-1H-indole-2-carboxylic acid ethyl ester
was synthesized by the same method as in Step 17.

ESI (LC-MS positive mode) m/z 426 [(M+H)"]
Step 18: Synthesis of

N-[2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazole-4-carbonyl}-1-(toluene-4-sulfo
nyl)-1H-indol-6-y1]-methanesulfonamide (1380)
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[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[6-iodo-1-(toluene-4-s
ulfonyl)-1H-indol-2-yl}-methanone (80.3 mg, 0.126 mmol), copper (I) iodide (37.5 mg, 0.197
mmol), methanesulfonamide (37.5 mg, 0.394 mmol), sarcosine (36.2 mg, 0.406 mmol), and
tripotassium phosphate (86.0 mg, 9.405 mmol) were dissolved in anhydrous
1-methyl-2-pyrrolidinone (0.36 ml), and heated at 140°C with stirring under an argon
atmosphere for 30 minutes. The reaction mixture was added dropwise to an aqueous solution
(20 ml) of 20% ammonium chloride, and extracted with ethyl acetate, the organic layer was
washed with an aqueous solution of 20% sodium chloride and dried over anhydrous sodium
sulfate. The desiccant was removed by filtration. The filtrate was concentrated under reduced
pressure, and the resulting residue was purified by amino gel column chromatography
(dichloromethane/methanol = 15/1) to give
N-[2-[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1 H-pyrazole-4-carbonyl]-1-(toluene-4-sulfo
nyl)-1H-indol-6-y1] methanesulfonamide as a yellow amorphous material (17.9 mg with a yield
of 24%,).

"H-NMR (DMSO-Dg) 8: 12.47 (1H, s), 9.93 (1H, brs), 7.97 (1H, s), 7.94 (2H, d, T = 7.9 Hz),
7.77 (1H, s), 7.64-7.59 (3H, m), 7.43 (2H, d, J = 6.7 Hz), 7.29 (1H, d, J = 7.9 Hz), 7.22-7.15 (2H,
t,J=5.2 Hz), 7.01 (2H, brs), 2.97 (3H, s), 2.53 (3H, 5), 2.35 (3H, s)

ESI (LC-MS positive mode) m/z 604 [(M+H)"]

[Example 200: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-(6-methanesulfonyl-1H-indol-2-
yl)-methanone]

0. .0
. H
-5 N O
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[5-Amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl}-(6-methyl-sulfanyl-1H
-indol-2-yl)-methanone (23 mg, 0.057 mmol) was dissolved in trifluoroethanol (5 ml), and an
aqueous solution (0.5 ml) of oxone (105 mg, 0.171 mmol) was added thereto. The mixture was
stirred at room temperature under a nitrogen atmosphere for 1.75 hours. The reaction mixture
was filtered, and the filtrate was concentrated. The resulting residue was purified by amino gel
column chromatography (dichloromethane/methanol = 99/1 to 92/8). Thus,
[5-amino-1-(2-methyl-1H-benzimidazol-3-yl)-1H-pyrazol-4-yl]-(6-methanesul fonyl-1H-indol-2-

yl)}-methanone was obtained as a pale yellow solid (8 mg, 32%).

"H-NMR (DMSO-Dg) 6: 12.48 (1H, d, ] = 4.9 Hz), 12.33 (1H, s), 8.35 (1H, d, ] = 4.9 Hz), 8.05
(1H, s), 7.94 (1H, d, J = 8.5 Hz), 7.65-7.59 (4H, m), 7.31-7.27 (1H, m), 7.11 (2H, d, J = 21.4 Hz),
3.22 (3H, s), 2.54 (3H, s)

ESI (LC-MS positive mode) m/z 435 [(M+H)"]

Step 19: Synthesis of 6-cyclopropyl-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid methyl
ester (1381)

Predetermined amounts of 6-bromo-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid
methyl ester (300 mg, 0.73 mmol), palladium acetate (16.5 mg, 0.07 mmol),
bis(1,1-dimethylethyl)phenylphosphine (0.028 ml, 0.12 mmol), potassium cyclopropyl trifluoro
borate (163 mg, 1.1 mmol), and cesium carbonate (718 mg, 2.2 mmol) were placed in a reaction
container, and toluene (5 ml) and water (0.5 ml) were added thereto. The resulting mixture was
then stirred at 100°C for 14 hours. After cooling it to room temperature, the mixture was
diluted with ethyl acetate, and washed twice with water, and then dried over anhydrous sodium
sulfate. The desiccant was removed by filtration, and concentration was performed. Then, the
residue obtained by concentration under reduced pressure was purified by silica gel column
chromatography (hexane/ethyl acetate = 97/3 to 7/3). Thus, a yellow solid was obtained (208
mg, 77%).
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"H-NMR (DMSO0-Dg) 8: 7.82-7.80 (2H, m), 7.68 (1H, brs), 7.52 (1H, d, J = 8.2 Hz), 7.42-7.39
(2H, m), 7.32 (1H, d, J = 0.8 Hz), 7.00 (1H, dd, J = 8.3, 1.5 Hz), 3.83 (3H., s), 2.33 (3H, s),
2.11-2.09 (1H, m), 1.03 (2H, ddd, J = 9.6, 5.2, 3.1 Hz), 0.73-0.70 (2H, m)

ESI (LC-MS positive mode) m/z 370[(M+H)"]

5
The compounds of numbers 1382 to 1384 listed in Table 19 were synthesized as
described in Step 19.
Table 19
- Com-
pound Structure Compound name mfz
No.
{
{?':\ ) 6-butyl-1-(toluene-4-sulfonyl)
1382 o, -1H-indole-2-carboxylic acid 386
RS methyl ester
i\,}[ﬂ_‘( Dom
gj\j S-cyclopropyl-1-(toluene-4-
- 1383 by sulfonyl)-1H-indole-2- 384
‘ Wi carboxylic acid ethyl ester
: {3 5-benzyl-1-(toluene-4-
;1384 by sulfonyl)-1H-indole-2- 434
' carboxylic acid ethyl ester
RN
10
Step 20: Synthesis of 5-imidazol-1-yl-1H-indole-2-carboxylic acid ethyl ester (1385)
H
Je v
/
>N O
"=
15

[Hydrazone-based synthesis method]
Synthesis of 2-[(E)-4-imidazol-1-yl-phenylimino]-propionic acid ethyl ester
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4-imidazol-1-yl-phenyl amine (637 mg) was dissolved in 2 M hydrochloric acid/MeOH
(3 ml), and this was concentrated under reduced pressure. The residue was suspended in
concentrated hydrochloric acid (1 ml), and an aqueous solution of sodium nitrite (304 mg, 2.5
ml) was added dropwise thereto over 30 minutes at 0°C onice. The reaction mixture was
slowly added dropwise to an aqueous solution prepared in advance from aqueous solutions of
sodium hydrosulfite (2.3 g, 13 ml) and 5 M sodium hydroxide (400 ul), while keeping the
temperature of the reaction mixture at 5°C or lower. Then, the mixture was stirred at 25°C for
one hour. An ethanol solution (5 ml) of ethyl pyruvate (465 ul) was added dropwise to the
reaction mixture. After stirring at 50°C for 30 minutes, the mixture was further stirred at 25°C
for 10 hours. The pH of the mixture was adjusted to 11 using an aqueous solution (about 10
ml} of 20% potassium phosphate. The resulting precipitate was collected by filtration, and
dried. Thus, 2-[(E)-4-imidazol-1-yl-phenylimino]-propionic acid ethyl ester was obtained as a
pale yellow powder (1.1 g, 99%).

[Indole-based synthesis method]
Synthesis of 5-imidazol-1-yl-1H-indole-2-carboxylic acid ethyl ester
2-{(E)-4-Imidazol-1-yl-phenylimino]-propionic acid ethyl ester (842 mg) was added to
an Eaton’s reagent (4 ml), and this was stirred at 100°C for one hour.  After adjusting the pH of
the reaction mixture to 11 using an aqueous solution (about 10 ml) of 20% potassium phosphate,
the mixture was extracted with ethyl acetate (30 ml). The organic layer was washed with an
aqueous solution saturated with sodium chloride (20 ml), and the organic layer was concentrated
under reduced pressure. The resulting residue was purified by silica gel column
chromatography (dichloromethane/methanol). Thus, 5-imidazol-1-yl-1H-indole-2-carboxylic
acid ethyl ester was obtained as a yellow amorphous material (370 mg, 47%).

ESI (LC-MS positive mode) m/z 256[(M-+H)"]

The compounds of numbers 1386 to 1394 listed in Table 20 were synthesized as
described in Step 20.

Table 20
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Com-| -
pound Structure Compound name m/z
No.
D=4 4-tert-butyl-1H-indole-2-
1388 & R
’ o carboxylic acid ethyl ester 246
PN - 5-trifluoromethylsulfanyl-
1387 jf_,\i\s,ﬂ\ P \f_b\ox 1H-indole-2-carboxylic acid 280
‘ ethyl ester
A2 5-trifluoromethylsulfanyl-
1388 *J: RN 1H-indole-2-carboxylic acid | 274 [}M-H]
Y ethyl ester
Fi’f ko 5-fluoro-4-trifluoromethyl-
1389 . PV 1H-indole-2-carboxylic acid | 274 [M-H]
: ethyl ester
H
' b O 6-tert-butyl-1H-indole-2-
1390 [T
% *:;““/ G carboxylic acid ethyl ester 248
" Asi O 4,6-dimethyl-1H-indole-2-
1291 § fLW o carboxylic acid ethyl ester 218
H
S e 5-tert-butyl-1H-indole-2-
1382 k LA Oy carboxylic acid ethyl ester 245
N oo 5-isopropyl-1H-indole-2-
, ‘ —t ,
1389 0 7o carboxylic acid ethyl ester 232
' Noo 5-ph 1H-indole-2
. # SN -phenoxy-1H-indole-2-
. 1304 LA P A
: Q‘O'CLW O— carboxylic acid ethyl ester 282

Step 21: Synthesis of 1-chloro-2-cyclopropylmethoxy-4-nitro-benzene (1395)

Ao NO,
AT

Cyclopropylmethyl bromide (2.0 ml, 20 mmol, 2.0 eq.) was added to a mixture solution
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of 2-chloro-5-nitro-phenol (1.7 g, 10 mmol), potassium carbonate (2.7 g, 20 mmol), and
anhydrous acetonitrile (20 ml).  This was stirred at 80°C for eight hours. After cooling it to
room temperature, the reaction mixture was filtered through Celite, and washed with ethyl
acetate. The filtrate was concentrated under reduced pressure. This yielded crude
1-chloro-2-cyclopropyl-methoxy-4-nitro-benzene as a pale red solid. The crude product was

used in subsequent reactions without being purified.

'H-NMR (DMSO-Dg) 8: 7.84 (1H, dd, J = 8.4, 2.5 Hz), 7.81 (1H, d, ] =2.5 Hz), 7.74 (1H, d, T =
8.4 Hz), 4.08 (2H, d, T = 7.1 Hz), 1.33-1.23 (1H, m), 0.63-0.59 (2H, m), 0.41-0.37 (2H, m)

Step 22: Synthesis of 4-chloro-3-cyclopropylmethoxy-phenylamine (1396)

A,o NH,
Cl

1-chloro-2-cyclopropylmethoxy-4-nitro-benzene (2.3 g, 10 mmol) was dissolved in
ethanol (30 ml) and water (30 ml), and then sodium dithionite was gradually added thereto.
This was stirred at 80°C for four and half hours. After cooling it to room temperature, an
aqueous solution of 5 M hydrochloride (40 ml) was added to the reaction mixture. This was
stirred at room temperature for one hour. Then, an aqueous solution (42 ml) of 5 M sodium
hydroxide was added, and the solution was alkalinized and extracted with ethyl acetate. The
extract was washed with water and an aqueous solution saturated with sodium chloride, and
dried over anhydrous sodium sulfate. The desiccant was removed by filtration, and
concentration was performed. Then, the residue obtained by concentration under reduced
pressure was purified by silica gel column chromatography. Thus,

4-chloro-3-cyclopropylmethoxy-phenylamine was obtained as a pale yellow gum-like material
(1.4 g).

'H-NMR (DMSO-Dy) 8: 6.95 (11, d, T = 8.3 Hz), 6.28 (11, d, J = 2.4 Hz), 6.11 (11, dd, = 8.3,
2.4 Hz), 5.19 ?H, 5), 3.76 (2H, d, T = 7.1 Hz), 1.24-1.18 (1H, m), 0.59-0.54 (2H, m), 0.35-0.30
(2H, m)

ESI (LC-MS positive mode) m/z 198, 200 [(M+H)']

Step 23: Synthesis of 4-bromo-2-iodo-5-trifluoromethyl-phenylamine (1397)
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NH,

Iodine (1.4 g, 5.5 mmol, 1.1 eq.) was gradually added to a mixture solution of
4-bromo-3-trifluoromethyl aniline (1.2 g, 1.0mmol), silver sulfate (1.72 g, 5.5 mmol, 1.1 eq.),
and anhydrous ethanol (35 ml). This was stirred at room temperature for two and half hours.
The reaction mixture was filtered through Celite, and washed with ethyl acetate. The wash
solution was washed with aqueous solutions of 10% sodium thiosulfate, saturated sodium
bicarbonate, and saturated sodium chloride, and then dried over anhydrous sodium sulfate. The
desiccant was removed by filtration, and concentration was performed. Crude solid
4-bromo-2-iodo-5-trifluoromethyl-phenylamine was obtained by concentration under reduced

pressure. The resulting crude product was used in subsequent reactions without being purified.

'H-NMR(DMSO-Dg) 8: 7.94 (1H, 5), 7.15(1H, s), 5.86 (2H, s)
ESI (LC-MS positive mode) m/z 366, 368 [(M+H)']

The compounds of numbers 1398 to 1402 listed in Table 21 were synthesized as
described in Step 23.

Table 21
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Com-
pound Structure Compound name m/fz
No.
Br NH, .
1508 I:I 5-bromo—{l-ﬂuoro~2—1odo~ 316, 318
= 7 phenylamine
F NH,
1399 j@ 4-br0mo-§-ﬂuoro~2~10do~ 316, 318
Br E phenylamine
FXG W | 2 diftvoro-siodord
,2-difluoro-6-iodo-benzo
1408 F 0 i [1,3]dioxol-5-ylamine 300
A/O % NH 4-chloro-5-
1401 | 2 cyclopropylmethoxy-2-iodo- | 324, 326
C N phenylamine
O~ NH, |
1402 m 4—bromo—?.—10do—5-me§:hoxy- 3284, 330
By f phenylamine

Step 24: Synthesis of N-(4-bromo-2-iodo-5-trifluoromethyl-phenyl)-4-methyl
benzenesulfonamide (1403)

4-Bromo-2-iodo-3-trifluoromethyl-phenylamine (366 mg, 1.0 mmol) and p-toluene
sulfonyl chloride (286 mg, 1.5 mmol, 1.5 eq.) were dissolved in anhydrous pyridine (2.5 ml).



10

15

20

232

This was stirred at room temperature for 16 hours. An aqueous solution of 1 M sodium
hydroxide was added to the reaction mixture, and this was stirred for five minutes. The
reaction mixture was diluted with ethy! acetate. The organic layer was isolated, and washed
with an aqueous solution of 1 M hydrochloric acid and an aqueous solution saturated with
sodium chloride, and dried over anhydrous sodium sulfate. The desiccant was removed by
filtration, and concentration was performed. Then, the residue obtained by concentration under
reduced pressure was dissolved in tetrahydrofuran (THF) (2.5 ml), and then a tetrahydrofuran
(THF) solution of 1 M tetrabutylammonium fluoride was added thereto. This was stirred at
room temperature for 17 hours. The reaction mixture was diluted with ethyl acetate. The
organic layer was isolated, and washed with water and an aqueous solution saturated with
sodium chloride, and then dried over anhydrous sodium sulfate. The desiccant was removed by
filtration and concentration was performed. Then, the residue obtained by concentration under
reduced pressure was purified by silica gel column chromatography. Thus,
N-(4-bromo-2-iodo-5-trifluoromethyl-phenyl)-4-methyl benzynesulfonamide was obtained as a
pale brown solid (494 mg, three-step yield of 95%).

'H-NMR (DMSO-Ds) 8: 10.10 (1H, s), 8.34 (1H, s), 7.58 (2H, d, T = 8.2 Hz), 7.39 (2H, d, ] = 8.2
Hz), 7.27 (1H, s), 2.38 (3H, s)
ESI (LC-MS positive mode) mv/z 520, 522 [(M+H)"]

The compounds of numbers 1404 to 1408 listed in Table 22 were synthesized as
described in Step 24.

Table 22
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- pound Structure Compound name m/z
~ No.
9 I‘\~ :
f ]/' N-(5-bromo-4-fluoro-2-10do-
1404 ses=g phenyl)-4-methyl- AT70, 472
l{\j" benzenesulfonamide
P N-(4-bromo-5-fluoro-2-iodo- Not
1405 oles phenyl)-4-methyl- |
Fo o AH . cbhserved
D benzenesulfonamide
|
5 . .
v N-(2,2-difluoro-6-iodo-benzo
14068 9=3=g [1,3]dioxol-5-y1)-4-methyl- 454
Nt benzenesulfonamide
(7 N-(4-chloro-5-
7 .
407 oL, cyclopropylmethoxy-2-iodo- 478, 480
TANgS & phenyl)-4-methyl-
o j@j ; benzenesulfonamide
'ij N-(4-bromo-2-iodo-5-
1408 RS methoxy-phenyl)-4-methyl- | 482, 484
o benzenesulfonamide

Step 25: Synthesis of 5-bromo-1-(toluene-4-sulfonyl)-6-trifluoromethyl-1H-indole-2-carboxylic

acid ethyl ester (1409)
N O<ssg
P

N,N-diisopropylethyl amine (0.42 ml, 2.4 mmol), ethyl propionate (0.12 ml, 1.2 mmol),
and tetrakis(triphenylphosphine)palladium (46 mg, 0.04 mmol) were added to an anhydrous
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tetrahydrofuran (THF) solution (3.2 ml) containing
N-(4-bromo-2-iodo-5-trifluoromethyl-phenyl)-4-methyl-benzenesuifonamide (208 mg, 0.4
mmol) and zinc bromide (270 mg, 1.2 mmol). Then, the mixture was evacuated, and backfilled
with argon.  This was stirred at 80°C for 13 hours. After cooling it to room temperature, the
reaction mixture was filtered through Celite, and washed with ethyl acetate. The wash solution
was washed with an aqueous solution saturated with sodium bicarbonate and an aqueous solution
saturated with sodium chloride, and dried over anhydrous sodium sulfate. The desiccant was
removed by filtration, and concentration was performed. Then, the residue obtained by
concentration under reduced pressure was purified by silica gel column chromatography. Thus,
5-bromo-1-(toluene-4-sulfonyl)-6-trifluoromethyl-1H-indole-2-carboxylic acid ethyl ester was
obtained as a pale brown solid (195 mg, 50%).

"H-NMR (DMSO-Dg) 8: 8.37 (1H, s), 8.29 (1H, 5), 7.89 (2H, d, I = 8.2 Hz), 7.47 (2H, d, T =8.2
Hz), 7.43 (1H, s), 4.36 2H, q, J=7.1 Hz), 2.38 (3H, s), 1.30 3H, t, J = 7.1 Hz)
ESI (LC-MS positive mode) m/z 490, 492 [(M+H)"]

The compounds of numbers 1410 to 1414 listed in Table 23 were synthesized as
described in Step 25.

Table 23
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-Com-
- pound Structure Compound name m/z
No.
Jg‘:/\} 6-bromo-5-fluoro-1-(toluene
1410 ) {” ] -4-sulfonyl)-1H-indole-2- 440, 442
R4 carboxylic acid ethyl ester
O~ y g
Y 5-bromo-6-fluoro-1-(toluene N
1411 R . -4-sulfonyl)-1H-indole-2- ot
Fo i 00 . . observed
j;\/ el carboxylic acid ethyl ester
5-bromo-1-{toluene-4-
sulfonyl)-6-trifluoromethyl
12 ~1H-indole-2-carboxylic acid | 7 492
ethyl ester
2,2-difluoro-5-(toluene-4-
, sulfonyl)-5H-[1,3 Jdioxolo
e [4,5-flindole-6-carboxylic 424
acid ethyl ester
[ 5-chloro-6-
@ cyclopropylmethoxy-1-
1414 AL °“74, , (toluene-4-sulfonyl)-1H- 448, 450
]@:/)—{ indole-2-carboxylic acid
= A ethyl ester

Step 26: Synthesis of N-benzhydrylidene-N’-(3,5-di-fert-butyl-phenyl)-hydrazine (1415)

4 Ph
N—-N=
Ph

Palladium acetate (8.4 mg, 0.037 mmol) and
2-dicyclohexylphosphino-2’,4°,6°-tri-i-propyl-1,1°-biphenyl (X-PHOS) (35.6 mg, 0.074 mmol)
were dissolved in tert-amyl alcohol (10 ul, 0.093 mmol) and anhydrous ethylene glycol dimethyl
ether (0.25 ml). The mixture was heated and stirred at 60°C for five minutes under a nitrogen

atmosphere to prepare a catalyst. In a separate reaction container under a nitrogen atmosphere,
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1-bromo-3,5-di-z-butyl benzene (501 mg, 1.9 mmol), lithium bis(trimethylsilyl) amide (475 mg,
2.8 mmol), and benzophenone hydrazone (401 mg, 2.0 mmol) were dissolved in anhydrous
ethylene glycol dimethyl ether (2.5 ml). Then, a solution containing the prepared catalyst was
added thereto. After deaeration, this was heated and stirred at 90°C for two hours under a
nitrogen atmosphere. The reaction mixture was cooled to room temperature, and then
concentrated under reduced pressure. The resulting residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 100/5). Thus,
N-benzhydrylidene-N’-(3,5-di-ferz-butyl-phenyl)-hydrazine was obtained as a yellow amorphous
material (699 mg, 97.7%).

'H-NMR (DMSO-Dg) 8: 8.72 (1.0H, s), 7.63-7.53 (3.0H, m), 7.42-7.25 (7.0H, m), 7.11 (2.0H, s),
6.83 (1.0H, s), 1.26 (18.0H, s)
ESI (LC-MS positive mode) m/z 385 [(M+H)"]

Step 27: Synthesis of 4,6-di-fert-butyl-1H-indole-2-carbonic acid ethyl ester (1416)

I

N-Benzhydrylidene-N’-(3,5-di-fert-butyl-phenyl)-hydrazine (617 mg, 1.6 mmol) was
dissolved in ethanol (12 ml). Then, ethyl pyruvate (212 pl, 1.9 mmol) and p-toluene sulfonic
acid monohydrate (914 mg, 4.8 mmol) were added thereto. This was heated and stirred at
150°C by microwave under a nitrogen atmosphere for one hour.  After cooling it to room
temperature, the reaction mixture was combined with water and an aqueous solution saturated
with sodium bicarbonate. The product was extracted into ethyl acetate. The organic layer was
isolated, and washed with an aqueous solution saturated with sodium chloride, and dried over
magnesium sulfate. The desiccant was removed by filtration, and concentration was performed.
Then, the residue obtained by concentration under reduced pressure was purified by silica gel
column chromatography (hexane/ethyl acetate =100/5). Thus,
4,6-di-fert-butyl-1H-indole-2-carboxylic acid ethyl ester was obtained as a brown solid (268 mg,
56%).

"H-NMR (DMSO-Dg) &: 11.76 (1.0H, brs), 7.27 (1.0H, s), 7.22-7.22 (1.0H, brm), 7.04-7.03
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(1.0H, bim), 4.33 (2.0H, q, J = 7.2 Hz), 1.44 (9.0H, s), 1.36-1.32 (12.0H, m)
ESI (LC-MS positive mode) m/z 302 [(M+H)"]

Step 28: Synthesis of 6-(5-fluoro-pyridin-2-y1)-1-(toluene-4-sulfonyl)- 1 H-indole-2-carboxylic
acid methyl ester (1417)

6-Bromo-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid methyl ester (202.0 mg,
0.495 mmol), dichlorobis(triphenylphosphine)palladium (II) (35.6 mg, 0.051 mmol),
bis(pinacol)diborane (189.3 mg, 0.745 mmol), potassium acetate (147.3 mg, 1.51 mmol), and
dioxane (1.6 ml) were mixed. The air was replaced three times with argon under reduced
pressure. The mixture was microwaved at 120°C for 30 minutes.
Dichlorobis(triphenylphosphine)palladium (II) (35.6 mg, 0.051 mmol) and
2-bromo-5-fluoro-pyridine (206.9 mg, 1.48 mmol) were added to the reaction mixture. After
deaeration, the air was replaced three times with argon.  This was heated and stirred at 100°C
for three hours. The reaction mixture was extracted with ethyl acetate, and the extract was
dried over anhydrous sodium sulfate. The desiccant was removed by filtration, and
concentration was performed. Then, the residue obtained by concentration under reduced
pressure was purified by amino gel column chromatography (n-hexane/ethyl acetate = 7/100 to
63/100). Thus, 6-(5-fluoro-pyridin-2-y1)-1-(toluene-4-sulfonyl)-1 H-indole-2-carboxylic acid

methyl ester was obtained as a pale yellow amorphous material (150.5 mg, yield of 72%).

'"H-NMR (CDCls) 8: 8.70 (1H, s), 8.59 (1H, d, J =2.7 Hz), 7.93 (31, d, ] = 8.2 Hz), 7.83 (1H, dd,

J=8.8,3.8 Hz), 7.65 (1H, d, ] = 8.2 Hz), 7.53 (1H, td, ] = 8.4, 2.9 Hz), 7.29-7.25 (2H, m), 7.19
(1H, s), 3.95 (3H, s), 2.37 3H, s)
ESI (LC-MS positive mode) m/z 425 [(M+H)"]

The compounds of numbers 1418 to 1427 listed in Table 24 were synthesized as
described in Step 28.
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Table 24
Com -
pound Structure Compound name miz
No.
) 6-pyridin-2-yl-1-(toluene-4-sulfonyl)
1418 Y om0 -1H-indole-2-carboxylic acid 4G7
R TR o)
t Tf )’\/HO_ methy] ester
@ 6-pyridazin-3-yI-1-(toluenc-4-
1419 e 5e550 sulfonyl)- 1H-indole-2-carboxylic acid | 408
B, Yr:jjj\—imm methyl ester
i-(toluene-4-sulfonyl)-6-(5-
1420 triftuoromethyl-pyridin-2-y1)-1H- 475
indole-2-carboxylic acid methyl ester
¢ 1-(toluene-4-sulfonyl)-6-(6-
1421 F q ng{ trifluoromethyl-pyridin-2-y1)-1H- 478
e indole-2-carboxylic acid methyl ester
F ﬂ PPN
Q—
/ ; 6-(5-chloro-pyridin-2-y1)-1-(toluene
1422 ct \l:‘ﬂ oud., -4.-sulfonyl)- 1H~indole~2-carboxylic 444
; o O acid methyl ester
T
e 1-(toluene-4-sulfony!)-6-(3-
1423 (l/ﬁj osd, trifluoromethyl-pyridin-2-y1)-1H- 475
*y 2 indole-2-carboxylic acid methyl ester
A
Pk é 1-(tolucne-4-sulfonyl)-6-(4-
1424 “ Sed triftuoromethyl-pyridin-2-yl)-1H- 475
Sy @f}‘«c indole-2-carboxylic acid methyl ester
7
© 6-(3-chloro-pyridin-2-yl)-1-(toluene
1425 = 5/‘3* o530 -4-zulfo:€'}l)-IH-indoie-Z-caxboxylic 444, 443
R ] acid methyl ester
<
6-(3-fluoro-pyridin-2-y1)-1-(toluene
1476 (/‘IF asde -4-sulfonyl)-1H-indole-2-carboxylic 4258
4y (:/\}_{,f— acid methy! ester
6-(6-morpholin-4-yl-pyridazin-3-yI)
1427 -1-(toluene-4-sulfony])- 1H-indole-2- | 493

carboxylic acid methyl ester
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Step 29: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[ 5-(6-methoxy-pyridin-3-y1)-1-(t
oluene-4-sulfonyl)-1H-indol-2-yl] methanone (1428)

A mixure of dioxane (0.6 ml),
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-bromo-1-(toluene-4-sulfonyl)
-1H-indol-2-yl]-methanone (60 mg, 0.102 mmol), dichlorobis(triphenylphosphine)palladium (II)
(14 mg, 0.020 mmol), 2-methoxy-5-pyridine boronic acid (39 mg, 0.255 mmol), and an aqueous
solution of 2 M sodium bicarbonate (0.255mL. 0.51mmol) was stirred at 140°C for six minutes
in a microwave reactor. The reaction mixture was filtered through Celite, and washed with
ethyl acetate and then with methanol. The filtrate was dried over anhydrous sodium sulfate.
The desiccant was removed by filtration and concentration was performed. The residue
obtained was purified by amino gel chromatography (dichloromethane/methanol = 99/1 to 92/8).
Thus,
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[5-(6-methoxy-pyridin-3-yl)-1-(t
oluene-4-sulfonyl)-1H-indol-2-yl]-methanone was obtained as a pale yellow solid (54 mg, 85%).

'H-NMR (DMSO-Dg) 8: 12.50 (1H, s), 8.50 (1H, d, J = 2.4 Hz), 8.08-8.04 (4H, m), 7.94 (1H, d,
J=1.8Hz), 7.77 (1H,s), 7.74 (1H, dd, ] = 9.1, 1.8 Hz), 7.63-7.61 (2H, m), 7.46-7.40 (2H, m),
7.30 (1H, dd, T = 8.5, 1.8 Hz), 7.25 (1H, s), 7.06 (2H, s), 6.93 (1H, d, I = 8.5 Hz), 3.90 3H, s),
2.54 (3H, ), 2.37 (3H, s)

ESI (LC-MS positive mode) m/z 618 [(M+H)"]

The compounds of numbers 1429 to 1462, and 1580 to 1590 listed in Table 25 were
synthesized as described in Step 29.

Table 25
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Com-

pound Structure Compound name | wiz
No.
[S-amino-1-(2-methyl-1H- ‘
benzimidazol-5-yl)-1H-pyrazol I
-4-yI}-[6-(6-morpholin-4-yl-
A pyridin3-y)-1{toluene4- | 01
= sulfonyl)-1H-indol-2-y1) J
~methanone ]
[5-amino-1-(2-methyl-1H- i
oy, ey | benzimidazol-5-yh)-1H-pyrazol |
1430 i ,/)\r‘;ﬁf'ﬁ- 1wt | ~4-yl}-[6-pyridin-3-y1)-1-(toluene | 588
@JD,J gy -4-sulfonyl)-1H-indol-2-y1] \

-methanone

[5-amino-1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol |
-4-y1}-{5-(6-morpholin-4-yl- :
pyridin-3~yl)-1-(toluene-4-
sulfory])-1H-indol-2-y1]
-methanone

1431 873

[5-amino-1-(2-methyl-1H-

benzimidazol-5-y1)-1H-pyrazol
~4-y1]-[S-pyridin-3-y}-1-(toluene 588
~4-sulfonyl)- 1H-indol-2-yIj
-methanone i

4432

[5-amino-1-(2-methyl-1H-

i benzimidazol-5-yI)-1H-pyrazol

1433 o ~4-ylj-[5-(6-piperadin-1-yi- 672
5 pyridin-3-y1)-1-(toluene-4-

sulfonyl)~1H-indol-2-y1]

-methanone

[5-amino-1-(2-methyl-1H-
benzimidazol-5-yI)- 1H-pyrazol
~4-y1]-{5~(6-hydroxy-pyridin-3~ 664
y1)-1-(toluene-4-sulfonyl)- 1H-
Ry indol-2-yl}-methanone

¢ 1834

c {5-amino-1-(2-methyl-1H-

O yi po | benzimidezol-S:yD-1H-pyrazol
S A

. ! ST T -4-y11-{6-(3,4,5 6 -tetrahydro-2H

ws | OO [1,2Tbipyridin -5'y})-1-

(toluene-4-sulfonyl)-1 H-indol

~2-yl}-methanone

671

[$-armino~1-(2-methyl-1H-

{ benzimidazol-5-yi)-1H-pyrazol
© 1436 R ed -4-y1}-{6-(6-piperadin-1-yl- 672
pyridin-3-yD)-1-(toluene-4-

O (Y AT
q@*@ sulfonyl)-1H-indol-2-y1]
-methanone

Q [5-amino-1-(2-methyl-TH-

o0 e e N | benzimidazol-5-yl)-1H-pyrazol
‘ g "g)\ﬁs-({} "1 4-31)-{6-[2-(4-methyl-piperadin
. 1437 Iy y oy . 686
: K = -1-y1)-pyridin-4-yi}-1-(toluene

(_) -4-sulfony})-1H-indol-2-y1]
F -methanone




241

[5-amino-1-(2-methyl-1H-
benzimidazol-5-yI)-1H-pyrazol
-4-y1}-[6-pyridin-4-y]-1-(toluene 588
-4~sulfonyl)-1H-indo}-2-yl}
-methanone

1438

{5-amino-1-(2-methyl-1H-
‘benzimidazol-5-yl)-1H-pyrazol
-4-y1}-{6-(1-methyl-1H-pyrazol 591
-4.y1)-1-(toluene-4-sulfonyl)-1H-
indol-2-yl}-methanone

1439

D benzimidazol~5-y1)-1H-pyrazol
e -4-91]-[6-(5-methoxy-pyridin-3-y1) | 648
R ~1-{toluene-4-sulfonyl)- IH-indol
Loy | =2-ylj-methanone
#

@ A [S-amnino-1-(2-methyl-1H-
J‘M

1440

© 441

[S-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol
~4-y1}-{6-(2-methoxy-pyridin-3-y1) | 618
~1-(toluene-4-sulfonyl)-1H-indol
-2-ylj-methanone

A {5-amino-1-(2-methyl-1H-

‘ A ot benzimidazol-5-y1}-1H-pyrazol

1442 “J\C%{ 9 ~4-y1]-[6-(5-methanesulfonyl- 666
LA s pyridin-3-y})~1~(toluene-4-

et i sulfonyl)-1H-indol-2-y1]
@ " -methanone

i ; [5-amino-1-(2-methyl-1H-

L “hro benzimidazol-5-yl)-1H-pyrazol

. 183 | S > P ~4-y1}-{6-(4-methyl-pyridin-2-y1) 602
ﬁ -1-(toluene-4-sulfonyl)-1H-indol
e -2-yl}-methanone

a
z!\‘://

) [5-amino-1-(2-methyl-1H-
R rﬁ:{ benzimidazol-5-y})- 1H-pyrazol
L _@_@J b ~4-y1}-{6~(4-morpholin-4-yl- 672
~ phenyl)-1-(toluene-4-sulfonyl)
~1H-indo}-2-yl]-methanone

[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol
-4-y1]-[6-(2-methoxy-phenyl)-1- 617
(toluene-4-sulfonyl)- IH-ndol
~2-y1}-methanone

1445

{5-amino-1~(2-methyl-1H-
benzimidazol-5-y1)-1 H-pyrazol
-4-1}-[6-phenyl-1-(tolnenc-4- 587
sulfonyl)-1H-indol-2-y1]
~methanone

1445
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[S~amino-1-(2-methyl-1H-
‘benzimidazol-5-y1)-1H-pyrazol
-4-y1}-[ 5-(2-fluoro-phenyl)-1-
(toluene-4-sulfonyl)-1H-indol
-2~ylj-methanone

605

1448

{5-~amino-1-(2-methyl-1H-
benzimidezol-5-y1)-1H-pyrazol
~4-y1]-{ 1-(toluene-4-sulfonyl)-5-
(2-triffuoromethyl-phenyl)- 1H-
indol-2-yl]-methanone

655

144%

{5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol
-4-y1)-{5-(3-flucro-phenyl)-1-
(toluene-4-sulfonyl)-1H-indol
-2-yl}~methanone

605

1450

[5-amino~1-(2-methyl-1H-~
benzimidazol-5-y1)-1H-pyrazol
~4-y1}-{ 1-(toluene-4-sulfonyl)-5-
(3~trifluoromethyl-phenyl)-1H-
indol-2-y1]-methanone

655

1401

[5-amino-~1-(2-methyl-1H-
benzimidazol-5-yl)-1H-pyrazol
~A-y1}-{6-(2-fluoro-phenyl)-1-~
(toluene-4-sulfonyl)-1H-indol
-2~yl]-methanone

805

1452

[5-amino-1~(2~methyl-1H-
benzimidazol-5-yl)-1H-pyrazol
~4-y1}-[6-(3-fuoro-phenyl)-1-
(toluene-4-~sulfonyh)- 1H-indol
-2-yi}-methanone

605

1453

[5~amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol
~4~y1]-{6-(4-fluoro-phenyl)-1-
(toluene-4-sulfonyl)- 1H-indol
-2-yl}-mmethanone

605

1454

[S-amino-1-(2-methyl-1H-
benzimidazol-5-y1)- 1H-pyrazol
-4-y1}-[6~(2-chioro-phenyl)-1-
(toluene-4-sulfonyl)- 1H-indol
-2-y}-methanone

621, 623

1455

[5-amino-1-(2-methyi-1H-
benzimidazol-5-y1)-1H-pyrazol
-4-y1]-{6-(3-chiorophenyl)-1-
(toluene-4-sulfonyl)-1H-indo}
-2-yi}-methanone

621, 623




o ngj' [5-amino-1-(2-methyl-1H-
‘Q\ 50 benzimidazol-5-y1)-1H-pyrazol
1466 O -4-y1]-[6-(4-chloro-phenyl)-1- 624, 623
Dy | (toluene-4-sulfonyl)-1H-indol-2-y1]
K/,Lr:f” -methanone
H
A
‘_&’ 7?7 {5-amino-1-(2-methyl- 1H-
f’l 0 benzimidazol-5-yl)-1H-pyrazol
1457 | I/;MTN/ Wy i -4-y1]-{1-(toluene-4-sulfonyl)-6- 655
FlE s ;ﬁ“( N (2-trifluoromethyl-phenyl)-1H-
& l‘jj: j_r:;}«—» indol-2-yl]-methanone
B o@ [5-amino-1~(2-methyl-1H-
YN ;;3’9 o benzimidazol-5-y1)-1H-pyrazol
1458 | &1 l\/, 7w, -4-y1}-[ 1-(toluene-4-sulfonyl)-6~ 655
@, P (3-trifluoromethylphenyl)-1H-
! “,/Lifw indol-2-yl]-methanone
{
I [
N R [5~-amino-1-(2-methyl-1H-
@LCC\Q G benzimidazol-5-y1)-1H-pyrazol
1459 AT -4-y1]{1-(toluene-4-sulfonyl) -6- 655
S i | (4-trifluoromethyl-phenyl)-1H-
A indol-2-y1]-methanone
§ A
Q¥ [S-amino-1-(2-methyl-1H-
- 7 benzimidazol-5-yl)-1H-pyrazol
1460 | ™ -4-y1]-[1-(toluene-4-suifonyl) -5- 655

r & o | (4-trifluoromethyl-phenyl)-1H-

Pl " \@g indol-2-yl]-methanone
[{5-amino-~1~(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol

1461 4-y1]-{6~(2,4-diflucro-phenyl)-1- 623
(toluene-4-sulfonyl)-1H-indol-2-y1}
-methanone
[5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H-pyrazol

1462 -4-y1]-[6-(3-chloro-4-fluoro- 640, 642
phenyl)-1-(toluene-4-sulfonyl)
-1H-indol-2-yl]-methanone
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Compound No. Structure Compound name m/z
= [S-amino-1-(2-methyl-1H-
“{’NH'C‘ o) benzimidazol-5-yI)-1H-
SN O e [ G 3 -
1580 I L pyr?z.ol 4-y}-[6~(3-chloro 622
Zgﬁ A pyridin-4-yI)-1-(toluene-4-
T sutfonyl)-1H-indob-2-y1]-
methanone
{ [5-amino-1-(2-methyl-1H-
N
h,\[ o{:,J benzimidazol-5-y)-1H-
T ‘g0
e U am pyrazol-4-y1]-[6-(6-
1581 s SN methylpyridin-3-yl)-1- 602
T (toluene-d-sulfonyl)-1H-
indol-2-yl}-methanone
i (4—{ [5-amino-1-(2-methyl-1H-
_/)\ﬂ o) benzimidazol-5-yI)-1H-
?:-:;:,/ i _Nr\ o > 4 -l G- (5=~ -
1582 T o pyr:n:oi 4 551] [6-(5-fluoro 606
S pyridin-3-yi)-1-(toluene-4-
W7 | sulfonyl)-1H-indol-2-y1]-
methanone
: {S-amino-1-(2-methyl-1H-
DTN benzimidazo}-5-yl)-1H-
= %%;N{\:, U | pyrazol-d-yl}-[1-(toluene-4-
1583 e s sulfonyl)-6-(2- 656
k’N_,JY; trifluoromethyl-pyridin-3-
r y)-1H-indol-2-yl]-
methanone
| [5-amino-1-(2-methyl-1H-
I g benzimidazol-5-y1)-1H-
LR pyrazol-4-yl}-[6-(5-chloro-2-
1584 a(w\“'@J K@N-~d§r methoxy-pyridin-3-yI)-1- 652
(toluene-4-suifonyl)-1H-
indol-2-yl}-methanone
(/_\( {5-amino-1-(2-methyl-1H-
(jl\ N benzimidazol-5-yI)-1H-
1585 N - i'i am pyrfzz?l-4-yl}-[6-(5—chioro- 622
© = N pyridin-3-yI)-1-(toluene-4-
e \@Cg’ sulfonyl)-1H-indol-2-y1}-

methanone
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E/L’ [5-amino-1-(2-methyl-1H-
ol benzimidazol-3-yl)-1H-

1586 Pl _ | pyrazol-4-yl}-[6-thiophen-3-| 593
MO L«N"“*{,}NH yl-1-(toluene-4-sulfonyl)-

1H-indol-2-yl]-methanone

4 [S-amino-1-(2-methyi-1H-
{ - benzimidazol-5-yI)-1H-
1587 ru\,i‘],,ﬁ?,,,a‘w,(o pyrazol-4-y1}-[6-(4- 622
' = chloropyridin-3-yl)-1-
o= | (toluene-d-sulfonyl)-1H-
indol-2-yl}-methanone

(‘\‘ |5-amino-1-(2~-methyi-1H-

— o benzimidazol-3-yf)-1H-
1588 U[D,wﬁ pyrazol-4-yl]-[6-thiphen-2- | 593

e '*v]:l/”\\_ yl-1-(toluene-4-sulfonyl)-

3 1H-indol-2-yl]~methanone

~ [3-amino-1-(2-methyl-1H-

;l SSE/ benzimidazol-5-ylI)-1H-

R £01-4-y1]-[6-(3-fluore-

1588 ' Ij“ i, Pyrazor-a-yij-{6-{

j} pyridin-4-yi)-1-(tolucne-4- 606

\/‘N sulfonyl)-1H-indol-2-yl]-
methanone

{5-amino-1-(2-methyl-1H-
benzimidazol-5-yI}-1H-
pyrazol-4-yl}-[1-(tolaene-4-

15380 sulfonyl)-6-(2- 656
trifiluoromethyl-pyridin-4-
yl)-1H-indol-2-ylI}-
R ) B methanone
Step 30: Synthesis of

[S-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-pyridazin-4-yl-1-(toluene-4-s
ulfonyl)-1H-indol-2-y1]-methanone (1463)
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A mixture of

[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[6-iodo-1-(toluene-4-sulfonyl)-1
H-indol-2-yl}-methanone (194.9 mg, 0.306 mmol), [1,1°-bis(diphenylphosphino)ferrocene]
dichloro-palladium (II)/dichloromethane adduct (14.4 mg, 0.015 mmol) bis(pinacol)diborane
(100.9 mg, 0.397 mmol), potassium acetate (132.3 mg,1.35 mmol), and anhydrous
dimethylsulfoxide (DMSO) (1.5 ml) was deaerated. Then, the air was replaced three times with
argon, and was heated and stirred at 110°C for six hours. Then, the reaction mixture was
extracted with ethyl acetate. The extract was dried over anhydrous sodium sulfate. The
desiccant was removed by filtration, and concentration was performed. Then, the residue
obtained by concentration under reduced pressure was subjected to silica gel column
chromatography (dichloromethane/methanol = 15/1). The resulting crude product was mixed
with 4-bromo-pyridazine (78.0 mg, 0.491 mol), dichlorobis(triphenylphosphine)palladium (IT)
(17.2 mg, 0.025 mmol), an aqueous solution of 2 M sodium bicarbonate (0.325 mmol), and
dioxane (0.4 ml). After deaeration, the air was replaced three times with argon, and this was
microwaved at 150°C for five minutes. Then, the reaction mixture was extracted with ethyl
acetate. The extract was dried over anhydrous sodium sulfate. The desiccant was removed by
filtration, and concentration was performed. Then, the residue obtained by concentration under
reduced pressure was purified by silica gel column chromatography (dichloromethane/methanol
= 1% to 12%). Thus,

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)- 1 H-pyrazol-4-yl]-[6-pyridazin-4-yl-1-(toluene-4-s
ulfonyl)-1H-indol-2-yl]-methanone was obtained as a pale yellow amorphous material (20.0 mg,
yield of 11%).

ESI (LC-MS positive mode) m/z 589 [(M+H)"]
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Step 31: Synthesis of (1-benzenesulfonyl-1H-indol-6-yl) methanol (1464)

A predetermined amount of lithium aluminum hydride (167 mg, 4.42 mmol) was placed
into a reaction container, and anhydrous tetrahydrofuran (THF) (15 ml) was added thereto, and
this was cooled to 0°C.  An anhydrous tetrahydrofuran (THF) solution (5 ml) of
1-benzenesulfonyl-1H-indole-6-carboxylic acid methyl ester (930 mg, 2.95 mmol) was added to
the mixture. This was stirred at 0°C for 30 minutes. An aqueous solution saturated with
ammonium chloride (1 ml) was added to the mixture. After Celite filtration, the Celite was
washed with dichloromethane. The filtrate was dried over anhydrous sodium sulfate. The
desiccant was removed by filtration, and concentration was performed. Then, by concentration
under reduced pressure, (1-benzenesulfonyl-1H-indol-6-yl)-methanol was obtained as an oily
brown material (859 mg, 100%).

'H-NMR (DMSO-Dg) 8: 7.96-7.92 (3H, m), 7.74 (1H, d, I = 3.7 Hz), 7.68-7.67 (1H, m),
7.60-7.55 (2H, m), 7.52 (1H, d, T = 8.0 Hz), 7.19-7.17 (1H, m), 6.80 (1H, dd, J = 3.7, 0.8 Hz),
5.30 (1H,t,J = 5.7 Hz), 4.59 (2H, d, ] = 5.7 Hz)

ESI (LC-MS positive mode) m/z 288 [(M+H)']

Step 32: Synthesis of 1-benzenesulfonyl-6-(fert-butyl-diphenyl-silanyloxymethyl)-1H-indole
(1465)

Predetermined amounts of 1-benzenesulfonyl-1H-indol-6-yl)-methanol (859 mg.2.99
mmol), fert-butyl diphenyl chlorosilane (2.3 ml, 8.97 mmol), and imidazole (1.2 g, 17.9 mmol)

were placed into a reaction container, and dimethylformamide (30 ml) was added thereto. This
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was stirred at room temperature for 20 hours. The reaction mixture was diluted with ethyl
acetate (60 ml). This was washed twice with water, and dried over anhydrous sodium sulfate.
The desiccant was removed by filtration, and concentration was performed. The resulting crude

product was used in subsequent reactions.
ESI (LC-MS positive mode) m/z 526 [(M+H)']

Step 33: Synthesis of 1-benzenesulfonyl-6-(fert-butyl-diphenyl-silanyloxy
methyl)-1H-indole-2-carboxylic acid methyl ester (1466)

A tetrahydrofuran (THF) solution of lithium diisopropyl amide (LDA) was prepared by
adding a hexane solution of 1.0 M n-butyl lithium (2.8 ml, 4.49 mmo]l) dropwise to a
pre-cooled (0°C) anhydrous tetrahydrofuran (THF) solution (5 ml) of N,N-diisopropyl amine
(0.64 ml, 4.49 mmol).

An anhydrous tetrahydrofuran (THF) solution (20 ml) of crude
1-benzenesulfonyl-6-(fert-butyl-diphenyl-silanyloxymethyl)-1 H-indole was cooled to -78°C, and
a prepared tetrahydrofuran (THF) solution of lithium diisopropyl amide (LDA) was added
thereto. This was stirred at -78°C for 30 minutes. Methyl chlorofomate (0.43 ml, 5.98 mmol)
was added thereto, and this was stirred at -78°C for 30 minutes. An aqueous solution saturated
with ammonium chloride was added to the reaction mixture, and this was warmed to room
temperature. After ethyl acetate extraction, the organic layer was dried over anhydrous sodium
sulfate. The desiccant was removed by filtration and concentration was performed. Then, the
residue obtained by concentration under reduced pressure was purified by silica gel column
chromatography (hexane/ethyl acetate =98/2 to 4/1).  Thus,
1-benzenesulfonyl-6-(fert-butyl-diphenyl-silanyloxymethyl)-1H-indole-2-carboxylic acid methyl
ester was obtained as a brown amorphous material (882 mg, 51%).

ESI (LC-MS positive mode) m/z 584 [(M+H)']

Step 34: Synthesis of
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5-(1-tert-butoxycarbonyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-(toluene-4-sulfonyl)-1H-indole-2-ca
rboxylic acid ethyl ester (1467)

5-Bromo-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester (844 mg, 2.0
mmol), 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-3,6-dihydro-2H-pyridine- 1 -carboxylic
acid fert-butyl ester (742 mg, 2.4 mmol), potassium phosphate (848 mg, 4.0 mmol), and
tetrakis(triphenylphosphine) palladium (116 mg, 0.1 mmol) were placed into a flask.  After
deaeration, the air was replaced with nitrogen. Anhydrous dioxane (16 ml) and water (4 ml)
were added to the flask, and this was stirred at 80°C for 15 hours. After cooling it to room
temperature, the reaction mixture was filtered through Celite, and then washed with ethyl acetate.
The filtrate was concentrated, and the residue obtained by concentration under reduced pressure
was purified by silica gel column chromatography. Thus,
5-(1-tert-butoxycarbonyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-(toluene-4-sulfonyl)-1H-indole-2-ca

rboxylic acid ethyl ester was obtained as a colorless amorphous material (1.0 g, 97.2%).

'H-NMR (DMSO-Dg) 8: 7.96 (1H, d, J = 9.1 Hz), 7.84 (2H, d, ] = 8.2 Hz), 7.68 (1H,d, J = 1.8
Hz), 7.60 (1H, dd, J=9.1, 1.8 Hz), 7.41 (2H, d, T = 8.2 Hz), 7.34 (1H, s), 6.17 (1H, 5), 4.34 (2H,
q, J = 7.0 Hz), 4.02-3.98 (2H, m), 3.57-3.51 (2H, m), 2.51-2.45 (1H, m), 2.34 (3H, 5), 1.42 (9H,
s), 1.32 3H, t, T = 7.0 Hz)

ESI (LC-MS positive mode) m/z 525 [(M+H)]

The compounds of numbers 1468 and 1469 listed in Table 26 were synthesized as
described in Step 34.

Table 26
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Com-|
pound Structure Compound name m/z
No.
l:, 5-(1-tert-butoxycarbonyl-
. P30, 1,2,3,6~tetrahydro~p}lvridin
1468 il | -4-y1)-6-fluoro-1-(toluene-4- 543
I A
e o sulfonyl)-1H-indole-2-
ot carboxylic acid ethyl ester
|
’\i 5-(1-tert-butoxycarbonyl-
£.§ f0=§=0 5 1,2,3,6-tetrahydro-pyridin
1468 )Lj: N -4-y1)-1-{toluene-4-sulfonyl) 593
. fj - -6-trifluoromethyl-1H-indole
T ‘f -2-carboxylic acid ethyl ester

Step 35: Synthesis of
5-(1-tert-butoxycarbonyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid
ethyl ester (1470)

NP
\,| V4 0"\
>y
0
A mixture of

5-(1-fert-butoxycarbonyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-(toluene-4-sulfonyl)- 1 H-indole-2-ca
rboxylic acid ethyl ester (495 mg, 0.9mmol), 5% palladium carbon (100 mg), and methanol (20
ml) was stirred under a hydrogen atmosphere for 13 hours. The reaction mixture was filtered
through Celite, and washed with ethyl acetate, and the filtrate was concentrated. The residue
obtained by concentration under reduced pressure was purified by silica gel column
chromatography. Thus,
5-(1-tert-butoxycarbonyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid
ethyl ester was obtained as a colorless amorphous material (315.9 mg, 64%).
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"H-NMR (DMSO-Dg) 8: 7.92 (1H, d, I = 8.8 Hz), 7.87 2H, d, ] = 7.9 Hz), 7.53 (1H, d, I = 1.5

Hz),7.42 2H, d, J=79Hz), 739 (1H, dd, I = 8.8, 1.5 Hz), 7.30 (1H, s), 4.33 2H,q. J = 7.0

Hz), 4.12-4.00 (2H, m), 2.85-2.70 (3H, m), 2.35 (3H, s), 1.78-1.70 (2H, m), 1.54-1.44 (2H, m),
5 1.41(9H,s), 1.31 3H,t,J=7.0Hz)

ESI (LC-MS positive mode) m/z 527 [(M+H)"]

The compounds of numbers 1471 and 1472 listed in Table 27 were synthesized as

described in Step 35.
10
Table 27
-Com-~
- pound Structure Compound name m/z
No.
A
= @ 5-(1-tert-butoxycarbonyl-
' P piperidin-4-yl1)-6-fluoro-1- 489
1471 WJ -~ (toluene-4-sulfonyl)-1H- fhi-tert-
R indole-2-carboxylic acid Bu]
' L3 ethyl ester
|
: | : 5-(1-tert-butoxycarbonyl~
I N piperidin-4-y1)-1-(toluene-4-
1472 e A }j sulfonyl)-6-trifluoromethyl 595
/ S AN -1H-indole-2-carboxylic acid
| >(,rz + ethyl ester

Step 36: Synthesis of 5-piperidin-4-yl-1-(toluene-4-sulfonyl)-1 H-indole-2-carboxylic acid ethyl

15 ester (1473)
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HN

5-(1-tert-Butoxycarbonyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)-1 H-indole-2-carboxylic
acid ethyl ester (362 mg, 0.687 mmol) was dissolved in a mixture solution of ethyl acetate (4 ml)
and 4 M hydrochloric acid/ethy! acetate (8 ml). This was stirred at room temperature under a
nitrogen atmosphere for 1.5 hours. The reaction mixture was concentrated under reduced
pressure. Thus, 5-piperidin-4-yl-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester

hydrochloride was obtained as a colorless amorphous material (332 mg).

"H-NMR (DMSO-Ds) 8: 8.78 (1H, brs), 7.98 (1H, d, J = 8.5 Hz), 7.90 (2H, d, J = 8.5 Hz), 7.51
(1H, s), 7.44 (2H, d,J = 8.5 Hz), 7.38-7.36 (2H, m), 4.34 (2H, q, J = 7.1 Hz), 3.02-2.90 (4H, m),
236 (3H, 5), 1.95-1.78 (5H, m), 1.31 (3H, 1, T = 7.1 Hz)

ESI (LC-MS positive mode) m/z 427 [(M+H)"]

The compounds of numbers 1474 and 1475 listed in Table 28 were synthesized as
described in Step 36.

Table 28
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Com-
pound Structure Compound name m/z
No.
foo s
= 6-fluoro-5-piperidin-4-yl-1-
‘ (toluene-4-sulfonyl)-1H-
Sl indole-2-carboxylic acid 445
ethyl ester
4
0 o
o 5-piperidin-4-yl-1-(toluene
1475 £ ﬁ‘:l‘?:O —4—su_lfonyl)-6—triﬂuorc.)met§y1 495
T -1H-indole-2-carboxylic acid
P i\ ;jﬁ\aw\ ethyl ester
r 7 \
.

Step 37: Synthesis of
5-(1-isopropyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)-1 H-indole-2-carboxylic acid ethyl ester
5 (1476)

A mixture of 5-piperidin-4-yl-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl
10 ester hydrochloride (253 mg, 0.592 mmol) in dichloroethane (4 ml), triethylamine (0.17 ml, 1.18
mmol), acetone (1.44 ml, 19.6 mmol), acetic acid (0.28 ml, 4.89 mmol), and sodium
triacetoxyborohydride (318 mg, 1.50 mmol) was stirred at room temperature for 14.5 hours.
The pH of the reaction mixture was adjusted to 9 (basic) using an aqueous solution saturated

with sodium bicarbonate. The mixture was extracted with ethyl acetate. The extract was
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washed with an aqueous solution saturated with sodium chloride, and then dried over anhydrous
sodium sulfate. The desiccant was removed by filtration, and concentration was performed.
The resulting residue was purified by amino gel column chromatography (hexane/ethyl acetate =
92/8 to 35/65). Thus,
5-(1-isopropyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid ethyl ester
was obtained as a colorless gum-like material (191 mg, 69%).

"TH-NMR (DMSO-Dg) 8: 7.91 (1H, d, ] = 8.5 Hz), 7.87 QH, d, J = 8.5 Hz), 7.52 (1H, d, T = 1.8
Hz), 7.42 (2H, d, ] = 8.5 Hz), 7.39 (1H, dd, J = 9.2, 1.8 Hz), 7.31 (1H, 5), 4.34 2H, q, I = 7.1
Hz),2.87 (2H, d, J = 11.6 Hz), 2.74-2.67 (1H, m), 2.56-2.53 (1H, m), 2.35 (3H, s), 2.21 (2H, dd,
I=11.6,5.8 Hz), 1.77-1.74 2H, m), 1.63-1.57 2H, m), 1.31 3H,t,J=7.1 Hz),0.98 (6H,d, T =
6.7 Hz)

ESI (LC-MS positive mode) m/z 469 [(M+H) ']

The compounds of numbers 1477 to 1480 listed in Table 29 were synthesized as
described in Step 37.

Table 29
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“Com-{ 1
pound Structure Compound name m/z
No.
iy
. \fﬁj 6-fluoro-5-(1-isopropyl-
_ : 0 piperidin-4-yl)-1-(toluene-4-
jacd I/\\\ Hf}-i’? sulfonyl)-1H-indole-2- 487
\,! A carboxylic acid ethyl ester
f
o \fﬁJ 5-(1-cyclopentyl-piperidin
“=Sap -4-y1)-1-(toluene-4-sulfonyl)
1478 s ’”{;,_40 -1H-indole-2-carboxylic acid 485
F e ethyl ester
(’A\?/k
ot
A
Yy
35” 5-(1-cyclohexyl-piperidin
“Biq
i o -4-yl)-1-(toluene-4-sulfonyl)
1478 - 5/):,}“*’(5__ -1H-indole-2-carboxylic acid 509
3‘/ N ethyl ester
5-(1-isopropyl-piperidin-4-y1)
' -1-(toluene-4-sulfonyl)-6-
| b trifluoromethyl-1H-indole-2- 537
carboxylic acid ethyl ester

Step 38: Synthesis of 6-(1-methyl-piperidin-4-y)-1-(toluene-4-sulfonyl)-1H-indole (1481)
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Preparation of zinc reagent:

An anhydrous tetrahydrofuran (THF) solution (3.5 ml) of 4-chloro-1-methyl-piperidine
(8.56 mmol, 1.1 ml) was added at 80°C to a suspension (0.5 ml) of magnesium (234 mg, 9.6
mmol) in anhydrous tetrahydrofuran (THF). This was stirred for one hour.  After cooling it to
room temperature, the reaction mixture was added dropwise to a mixed solution of zinc bromide
(1.1 g, 4.8 mmol) in anhydrous tetrahydrofuran (THF) (2.0 m!) and anhydrous
I-methyl-2-pyrrolidinone (0.6 ml). This was stirred for 30 minutes.

Coupling reaction:

6-Bromo-1-(toluene-4-sulfonyl)-1H-indole (340 mg, 0.97 mmol),
Tris(dibenzylideneacetone)dipalladium (0) (23 mg, 0.025 mmol), and
(3-diethoxyphosphinothioylsulfanyl-1,4-dioxan-2-yl)sulfanyl-diethoxy-sulfanylidene-phosphora
ne (Ruphos) (47 mg, 0.1 mmol) were placed into a reaction container. After deaeration, the air
was replaced with nitrogen. Anhydrous tetrahydrofuran (THF) (5.0 ml) and a prepared zinc
reagent suspension were added thereto, and this was stirred at 70°C for 17 hours.  After cooling
it to room temperature, the reaction mixture was alkalinized with an aqueous solution saturated
with sodium bicarbonate. The precipitated solid was removed by filtration. The filtrate was
extracted with ethyl acetate. The extract was washed with water and an aqueous solution
saturated with sodium chloride, and dried over anhydrous sodium sulfate. The desiccant was
removed by filtration and concentration was performed. The residue obtained by concentration
under reduced pressure was purified by silica gel column chromatography. Thus,
6-(1-methyl-piperidin-4-yl)-1-(toluene-4-sulfonyl)- 1 H-indole was obtained as a wax-like solid
(293.7 mg, 82%).

'H-NMR (DMSO-Dg) 8: 7.83 (2H, d, ] = 8.2 Hz), 7.75 (1H,d, J= 1.5 Hz), 7.71 (1H, d, } = 3.7
Hz), 7.48 (1H, d, J = 8.1Hz),7.38 (2H, d, T = 8.2 Hz), 7.14 (1H, dd, T = 8.1, 1.5 Hz), 6.76 (1H, d,
J=3.7Hz), 2.89-2.87 (2H, m), 2.61-2.52 (1H, m), 2.31 (3H, s), 2.21 (3H, 5), 1.99 (2H, td, J =
11.4,5.7 Hz), 1.76-1.62 (4H, m)

ESI (LC-MS positive mode) m/z 369 [(M+H)"]

The compounds of numbers 1482 and 1483 listed in Table 30 were synthesized as
described in Step 38.

Table 30
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Com-
pound Structure Compound name m/z
No.
» 6_—ﬂu(-)r9-5-(1-methy1~
A-8-0 piperidin-4-y1)-1-(toluene
1482 Fon M, A ~-4-sulfonyl)-1H-indole-2- 459
N "[j”“\u carboxylic acid ethyl ester
e
|
Ry
W .;,] 5-(1-methyl-piperidin-4-yl)
5483 o :3 -0 -1-(toluene-4-sulfonyl)-1H- 444
o~ /N\Jis indole-2-carboxylic acid
s J\/ ENVARNS ethyl ester
) "\
PN

Step 40: Synthesis of 4-chloro-1-(toluene-4-sulfonyl)- 1 H-indole-2-carboxylic acid methyl ester
(1484)

ci
O
> \
N o)
\ .0
S/

A lithium diisopropyl amide solution was prepared by adding, at -78°C, a hexane
solution of 1.0 M n-butyl lithium to an anhydrous tetrahydrofuran (THF) solution (1.5 ml) of
diisopropyl amine (370 pl). The prepared solution was added at -78°C to a tetrahydrofuran
(THF) solution (6 ml) of 4-chloro-1-(toluene-4-sulfonyl)-1H-indole. ~This was stirred for 15
minutes. After adding methyl chloroformate (169 pl) thereto, the reaction mixture was stirred
at -78°C for 15 minutes, and then an aqueous solution (4 ml) of 1 M hydrochloric acid was added
thereto at -78°C.  After warming it to room temperature, the reaction mixture was extracted
with ethyl acetate (10 ml). The organic layer was washed with an aqueous solution saturated

with sodium chloride, and the organic layer was concentrated under reduced pressure. The
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resulting residue was purified by silica gel column chromatography (hexane/ethyl acetate).
Thus, 4-chloro-1-(toluene-4-sulfonyl)-1H-indole-2-carboxylic acid methyl ester was obtained as
a colorless solid (591 mg, 82%).

ESI (LC-MS positive mode) m/z 364, 366 [(M+H)']

The compounds of numbers 1485 to 1490 listed in Table 31 were synthesized as
described in Step 39.

Table 31
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Com-
pound Structure Compound name m/fz
No.
{
{ f,,\; 3-fluoro-1-{toluene-4-sulfonyl)
. 1488 e -1H-indole-2-carboxylic acid 348
[/j\(—{ﬂ_ methyl ester
/;:f; 6-(1-methyl-piperidin-4-y1)-1-
14886 \--i’“:l\ exd (toluene-4-sulfonyl)-1H-indole 427
g]“\r\; w3 -2-carboxylic acid methyl ester
(S
& , 1-benzenesulfonyl-5-fluoro-6-
1487 2 fl:lorphohn—4—ylme.thyl~_ 1H- 147
U N (g« indole-2-carboxylic acid
. ffr\f;’w:« ethyl ester
. o,
@ 1-benzenesulfonyl-5-(4-tert-
. 5 Sed butoxycarbonyl-piperadin-1- -
B - N5 S fq‘[j 5 | ylmethyl)-1H-indole-2- 528
Lw A s ""{, -\ carboxylic acid ethyl ester
/ /\ 1-benzenesulfonyl-6-(tert-butyl
: |k Osd . ~diphenyl-silanyloxymethyl})
- e >f”;s'§\,.:, § "o -1H-indole-2-carboxylic acid 584
o QM methyl ester
1-benzenesulfonyl-5-(4-tert-
' 7 Cagig butoxycarbonyl-piperadin-1-
1498 >L*/\1 o ylmethyl)- 1H-indole-2- 528
- 9= | carboxylic acid ethyl ester

Step 40: Synthesis of (2-methyl-1H-benzimidazol-5-yl)-hydrazine dihydrochloride (1491)
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2HCI

ZL

T

N

ZL

H,N

5-Amino-2-methyl-1H-benzimidazol hydrochloride (16.51 g) was dissolved in
concentrated hydrochloric acid (200 ml), and this was cooled to 0°C. An aqueous solution (15
ml) of sodium nitrite (7.59 g) was added dropwise thereto at 0°C over 20 minutes. This was
stirred for 20 minutes. Then, a concentrated hydrochloric acid solution (20 ml) of tin (IT)
chloride dihydrate (55.7 g) was added dropwise thereto at 0°C over one hour, and then this was
stirred for 30 minutes. The precipitated solid was collected by filtration, and washed with water,
and dried. Thus, crude (2-methyl-1H-benzimidazol-5-yl)-hydrazine dihydrochlide was
obtained.

ESI (L.C-MS positive mode) m/z 163 [(M+H)"]

The compounds of numbers 1492 to 1496 listed in Table 32 were synthesized as
described in Step 40.

Table 32
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Com -
pound Structure Compound name 1 mfz
No.
ié ..
' L (2-ethyl-1H-benzimidazol-5-
1492 ZHC“L{ i yl)-hydrazine dihydrochloride 7
(2-isopropyl-1H-benzimidazol
1493 MC;‘ j" -5-yl)-hydrazine 191
dihydrochloride
. Mo H ?TA/ (2-propyl-1H-benzimidazol-5-
NEaS yl)-hydrazine dihydrochloride | 0
i ,J/ (2-trifluoromethyl-1H-
1495 ~jf§}é—<:>—n benzimidazol-5-yl)-hydrazine | 247
: dihydrochloride
fl -
5 Ay (2-benzyl-1H-benzimidazol-5-
1496 2 RIS .
: H_\w'ﬂ@f ; yl)-hydrazine dihydrochloride 238

Step 41: Synthesis of (7-fluoro-2-methyl-1H-benzimidazol-5-yl)-hydrazine dihydrochloride
(1497)

A catalyst was prepared as follows. Palladium acetate (1.2 mg, 0.0052 mmol) and
2-dicyclohexyl phosphino-2°,4°,6’-tri-i-propyl-1,1°-bipheny! (X-PHOS) (4.2 mg, 0.0088 mmol)
were dissolved in terf-amyl alcohol (2.4 pl, 0.022 mmol) and N-methyl-morpholine (0.05 ml).
The resulting solution was heated and stirred at 60°C under a nitrogen atmosphere for five
minutes.

In a separate reaction container, 7-fluoro-2-methyl-3H-benzimidazol-5-yl amine (100
mg, 0.44 mmol), lithium bis(trimethylsilyl) amide (190 mg, 1.1 mmol), and benzophenone
hydrazone (94.3 mg, 0.48 mmol) were dissolved in N-methyl-morpholine (0.5 ml) under a
nitrogen atmosphere. Then, the prepared solution containing the catalyst was added thereto.

After deaeration, this was heated and stirred at 100°C under a nitrogen atmosphere for two hours.
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The reaction mixture was cooled to room temperature, and then an aqueous solution of 6 M
hydrochloric acid (0.5 ml) was added thereto. The organic layer was isolated, and concentrated
under reduced pressure. Thus, crude
N-benzhydrylidene-N’~(7-fluoro-2-methyl-1H-benzimidazol-5-yl)-hydrazine was obtained.

5  The obtained crude product was used in subsequent reactions without being purified.

Concentrated hydrochloric acid (0.7 ml) was added to a mixture of the crude
N-benzhydrylidene-N’~(7-fluoro-2-methyl-1H-benzimidazol-5-yl)-hydrazine (325 mg) and
ethanol (0.7 ml). This was stirred at 59 to 64°C for one hour, and the reaction mixture was
cooled to room temperature. Then, the precipitated solid was collected by filtration and dried.
10 Thus, 7-fluoro-2-methyl-1H-benzimidazol-5-yl-hydrazine dihydrochloride (90 mg, 80%) was

obtained.

'H-NMR (DMSO-Dg) 8: 7.11 (1.0H, d, I = 1.8 Hz), 6.99 (1.0H, dd, J = 12.4, 1.8 Hz), 2.69 (3.1H,
s)
15 ESI(LC-MS positive mode) m/z 181 [(M+H)"]

6-Fluoro-2-methyl-1H-benzimidazol-5-yl-hydrazine dihydrochloride (1498) was
synthesized as described in Step 41.

2HCI N
Y
H
N NH
HN
20 F

ESI (LC-MS positive mode) m/z 181[(M+H)"]

Step 42: Synthesis of 6-bromo-2-difluoromethyl-1H-benzimidazole (1499)
25

4-Bromophenylene diamine (935 mg, 5.0 mmol) and difluoroacetic acid (0.47 ml, 7.5
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mmol, 1.5 eq.) were dissolved in an aqueous solution (10 ml) of 5§ M hydrochloric acid. This
was stirred at 100°C for 24 hours.  After cooling it to room temperature, the reaction mixture
was alkalinized by adding an aqueous solution (10 ml) of 5 M sodium hydroxide thereto. After
ethyl acetate extraction, the extract was dried over anhydrous sodium sulfate. The desiccant
was removed by filtration and concentration was performed. The residue obtained by
concentration under reduced pressure was purified by silica gel column chromatography. Thus,
6-bromo-2-difluoro-methyl-1H-benzimidazole was obtained as a pale yellow solid (1.0 g,
85.4%).

'H-NMR (DMSO-Dg) 8: 13.51 (1H, brs), 7.86 (1H, d, J = 1.8 Hz), 7.62 (1H, 4, ] = 8.5 Hz), 7.44
(1H, dd, J = 8.5, 1.8 Hz), 7.41-7.14 (1H, m)
ESI (LC-MS positive mode) m/z 247, 249 [(M+H)]

Step 43: Synthesis of
6-bromo-2-difluoromethyl-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-benzimidazole (1500)

N/
Si-

(2-Chloro-methoxy-ethyl)-trimethyl-silane (1.1 ml, 6.4 mmol, 1.5 eq.) was added to an
anhydrous dichloromethane solution (22 ml) of 6-bromo-2-difluoromethyl-1H-benzimidazol (1.0
g, 4.27 mmol) and N,N-diisopropyl ethyl amine (1.9 ml, 10.6 mmol, 2.5 eq.). This was stirred
at room temperature for 18 hours. The reaction mixture was concentrated. The residue
obtained by concentration under reduced pressure was purified by silica gel column
chromatography. Thus,
6-bromo-2-difluoromethyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzimidazole was obtained
as a yellow solid (1.37 g, 85%). A

'H-NMR (DMSO0-Dg) 8: 8.07-8.02 (1H, m), 7.78-7.74 (1H, m), 7.60-7.28 (2H, m), 5.76 (2H, s),
3.52 (2H,td, J=8.4, 2.6 Hz), 0.83 (2H, td, ] = 8.4, 2.6 Hz), -0.10 (9H, s)
ESI (LC-MS positive mode) m/z 377, 379 [((M+H)"]

Step 44: Synthesis of
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2-difluoromethyl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimidazol-5-y1}-hydrazine
hydrochloride (1501)

6-Bromo-2-difluoromethyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzimidazole (754
mg, 2.0 mmol), Tris(dibenzylideneacetone)dipalladium (0) (92 mg, 0.1 mmol),
2-dicyclohexylphosphino-2°,4°,6°-tri-i-propyl-1,1°-biphenyl (X-PHOS) (143 mg, 0.3 mmol),
cesium carbonate (1.3 g, 4.0 mmol), and fert-butyl carbazate (794 mg, 6.0 mmol) were placed
into a flask.  After deaeration, the air was replaced with argon.  Anhydrous toluene (8.0 ml)
was added thereto, and this was stirred at 100°C for 20 hours.  After cooling it to room
temperature, the reaction mixture was filtered through Celite, and washed with ethyl acetate.

The filtrate was concentrated. The residue obtained by concentration under reduced pressure
was purified by silica gel column chromatography. Thus, fert-butoxycarbonylated hydrazine
was obtained as a pale yellow gum-like material (220 mg, 26%). A 4 M hydrochloric acid/ethyl
acetate solution (6.0 ml) was added to an ethyl acetate solution (3.0 ml) of the prepared
fert-butoxycarbonylated hydrazine. This was stirred at room temperature for one and a half
hours. The precipitated solid was collected by filtration, washed with ethyl acetate, and dried.
Thus, crude
[2-difluoromethyl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimidazol-5-yl]-hydrazine
hydrochloride was obtained as a yellow solid. The crude product was used in subsequent

reactions without being purified.
ESI (LC-MS positive mode) m/z 329 [(M+H)"]

Synthesis of 1-(2-methyl-1H-benzo[d}imidazol-5-yDhydrazine-1,2-dicarboxylic acid
di-tert-butyl mesilate
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Step A

A mixture solution of 5-iodo-2-methyl-1H-benzimidazole (10 g, 39 mmol),
trimethoxy-methane (200 ml), and chlorotrimethylsilane (0.075 ml, 0.59 mmol) was heated and
stirred at 100°C for five hours under a nitrogen atmosphere while distilling off the solvent (a
reaction conversion rate of 97%). The reaction mixture was cooled to 40°C, and then a
tetrahydrofuran solution (0.87 ml, 0.87 mmol) of potassium tert-butoxide was added thereto.
This was concentrated under reduced pressure to provide crude

l-dimethoxymethyl-5-iodo-2-methyl-1H-benzimidazole.

Step B

A tetrahydrofuran solution (44 ml, 47 mmol) of 1.06 M cyclohexyl magnesium chloride
was added to a mixed solution of crude 1-dimethoxymethyl-5-iodo-2-methyl-1H-benzimidazole
and tetrahydrofuran (79 ml). This was stirred at -20°C under a nitrogen atmosphere for two
hours. A toluene solution (40 ml) of di-fert-butyl azodicarboxylate (10.7 g, 46 mmol) was
added to the reaction mixture, and this was stirred under a nitrogen atmosphere at -20°C for one
hour and at 0°C for another one hour (a reaction conversion rate of 96%). An aqueous solution
(60 ml) of 15% ammonium chloride was added to the reaction mixture. After extraction with a
solution of isopropyl acetate/heptane (1/1; 50 ml), the organic layer was washed with an aqueous
solution (50 ml) of 2% sodium bicarbonate. Then, 1-methyl-pyrrolidin-2-one (15 ml) was
added thereto, and this was concentrated under reduced pressure to provide a
[-methyl-pyrrolidin-2-one solution (48 ml) of crude
1-(1~(dimethoxymethyl)-2-methyl-1H-benzo[dimidazol-5-yl)hydrazine-1,2-dicarboxylic acid
di-tert-butyl.

Isopropyl acetate (61 ml), water (0.2 ml), and mesylic acid (0.87 ml) were added to the
1-methyl-pyrrolidin-2-one solution (16 mi) of crude
1-(1-(dimethoxymethyl)-2-methyl-1 H-benzo{d]imidazol-5-yl)hydrazine-1,2-dicarboxylic acid
di-fert-butyl. This was stirred at 40°C for two hours.  After cooling it to 5°C, the precipitated
solid was collected by filtration, and dried to provide
1-(2-methyl-1H-benzo[d]imidazol-5-yl)hydrazine-1,2~dicarboxylic acid di-tert-butyl mesilate
(4.3 g, 73%).
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"H-NMR (CDsOD) &: 7.87 (1.0H, m), 7.69-7.53 (2.0H, m), 2.84 (3.0H, ), 2.70 (3.0H, s),
1.52-1.47 (18H, m)

Crude 1-dimethoxymethyl-5-iodo-2-methyl-1H-benzimidazole was prepared using
magnesium chloride instead of chlorotrimethylsilane in step A (a reaction conversion rate of
98%).

Crude [-dimethoxymethyl-5-iodo-2-methyl-1H-benzimidazole was prepared using
lithium chloride instead of chlorotrimethylsilane in step A (a reaction conversion rate of 98%).

Crude 1-dimethoxymethyl-5-iodo-2-methyl-1H-benzimidazole was prepared using
benzoic acid instead of chlorotrimethylsilane in step A (a reaction conversion rate of 97%).

Crude 1-(1-(dimethoxymethyl)-2-
methyl-1H-benzo[dJimidazol-5-yhydrazine-1,2-dicarboxylic acid di-fert-butyl was prepared
using a tetrahydrofuran solution of isopropyl magnesium chloride instead of a tetrahydrofuran

solution of cyclohexyl magnesium chloride in step B (a reaction conversion rate of 96%).

Synthesis of 1-(2-methyl-1H-benzo[d]imidazol-5-yl)hydrazine-1,2-dicarboxylic acid

di-tert-butyl malate tetrahydrofuran solvate

ﬁ< 0o 0
0 ™Y <)

O HO
)J\ N N
L C[ 7T
Y O
1-(2-Methyl-1H-benzo[d]imidazol-5-yDhydrazine-1,2-dicarboxylic acid di-ters-butyl

malate tetrahydrofuran solvate was prepared using tetrahydrofuran, maleic acid, and heptane
instead of mesylic acid and isopropyl acetate in step B (a yield of 62%).

'H-NMR (CDs0OD) 8: 7.77 (1.0H, m), 7.64-7.53 (2.0H, m), 6.26 (2.0H, 5), 3.74-3.71 (4.0H, m),
2.80 (3.0H, s), 1.90-1.85 (4.0H, m), 1.51-1.48 (18H, m)

Step 45: Synthesis of 1-(4-methoxy-benzyl)-1H-pyrrole-2-carboxylic acid ethyl ester (1502)
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60% Oily sodium hydride (362 mg) was washed with hexane, and this was suspended in
anhydrous N,N-dimethylformamide (DMF) (S ml). An N,N-dimethylformamide (DMF)
solution (15 ml) of 1H-pyrrole-2-carboxylic acid ethyl ester (1.05 g) was added dropwise to the
suspension at 0°C with argon flow.  The reaction mixture was stirred at 25°C for one hour, and
then 4-methoxybenzyl chloride (1.5 ml) was added thereto at 0°C. The reaction mixture was
stirred at 25°C for 10 hours. Then, ice (about 10 g) was added to the reaction mixture, and this
was extracted with ethyl acetate (20 ml). The organic layer was washed with an aqueous
solution (60 ml) saturated with sodium chloride, and then concentrated. The residue obtained
by concentration under reduced pressure was purified by silica gel column chromatography
(hexane/ethyl acetate). Thus, a yellow oily material was obtained (1.64 g, 83%).

ESI (LC-MS positive mode) m/z 260 [(M+H)"]

Step 46: Synthesis of 4-bromo-1H-pyrrole-2-carboxylic acid ethyl ester (1503)

HO
g
\ / 9

N

1H-Pyrrole-2-carboxylic acid ethyl ester (10 g) was dissolved in carbon tetrachloride

Br

(50 ml). A carbon tetrachloride solution (50 ml) of bromine was added dropwise thereto on ice
over 30 minutes. The reaction mixture was stirred at 25°C for one hour. The suspension of
reaction mixture was added dropwise to an ethanol solution (100 mi) of 10% sodium ethoxide on

ice over 20 minutes. The solvent was concentrated under reduced pressure. The resulting
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residue was diluted with ethyl acetate (40 ml) and water (20 ml). The organic layer was washed
with an aqueous solution saturated with sodium chloride (10 ml), and then concentrated. The
residue obtained by concentration under reduced pressure was purified by silica gel column

chromatography (hexane/ethyl acetate). Thus, a brown solid was obtained (10 g, 99%).
ESI (LC-MS positive mode) m/z 218, 220 [(M+H)"]

Step 47: Synthesis of 4,5-dibromo-1-(4-methoxy-benzyl)-1H-pyrrole-2-carboxylic acid ethyl
ester (1504)

Br

AN

An anhydrous N,N-dimethylformamide (DMF) solution (9 ml) of N-bromosuccinimide
(2.7 g) was added dropwise to an anhydrous N,N-dimethylformamide (DMF) solution (8 ml) of
1-(4-methoxy-benzyl)-1H-pyrrole-2-carboxylic acid ethyl ester (2 g) at 0°C with argon flow.
The reaction mixture was stirred at 0°C, and then water (20 ml) was added thereto. After
extraction with ethyl acetate (30 ml), the organic layer was washed with an aqueous solution
saturated with sodium chloride (70 ml), and the organic layer was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography
(hexane/ethyl acetate). 'Thus, 4,5-dibromo-1-(4-methoxy-benzyl)-1H-pyrrole-2-carboxylic acid
ethyl ester was obtained as an oily pale brown material (2.99 g, 92%).

ESI (LC-MS positive mode) m/z 416, 418, 420 [(M+H)]
Step 48: Synthesis of

[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-phenyl-1-(toluene-4-sulfonyl)
-1H-pyrrol-2-yl}-methanone (1505)



10

15

20

269

0=5:0
N O

\/ ‘N'N\@N\y

N

Dioxane (1.5 ml) and an aqueous solution (1.5 ml) of 1 M sodium bicarbonate were
added to
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-[4-bromo-1-(toluene-4-sulfonyl)
-1H-pyrrol-2-yl]-methanone (57 mg), palladium chloride bis-triphenylphosphine complex (10
mg), and phenylboronic acid (37 mg). The mixture was reacted at 140°C in a microwave
reactor for ten minutes. The reaction mixture was diluted with water (5 ml), and then extracted
with ethyl acetate. The organic layers were combined, and concentrated under reduced pressure.
After HPLC purification, the eluate was desalted using PLHCO3 cartridge (PolymerLabs), and
then concentrated under reduced pressure. Thus,
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl}-[4-phenyl-1-(toluene-4-sulfonyl)
-1H-pyrrol-2-yl]-methanone was obtained as a yellow powder (15 mg, 26%).

ESI (LC-MS positive mode) m/z 537 [(M+H)']

The compounds of numbers 1506 to 1510, and 1591 to 1598 listed in Table 33 were
synthesized as described in Step 48.

Table 33
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Com -
pound Structure Compound name miz
No.
o
f"} r*@ [5-amino-1-(2-methyl-1H-
A ( r:\_zf’ . benzimidazol-5-yl}-1H-pyrazol
1506 | ol et -4-y1]-[1-(4-methoxy-benzyl) 579
L7 ”'\;az“"’*f"\] " -4,5-diphenyl-1H-pyrrol-2-y1]
= -methanone
A
N f 1 [5-amino-1-(2-methyl-1H-
ff“‘i/ j{ A benzimidazol-5-yl)-1H-pyrazol
1507 }'J::;,/""\:ij \[_“\ : ﬁr""{’?q\f -4-y1]-[1-(4-methoxy-benzyl) 581
_/ e Bt -4, 5-dipyridin-3-yl-1H-pyrrol
W g -2-yl}-methanone
M [5-amino-1-(2-methyl-1H-
o:\[s:o benzimidazol-5-yl)-1H-pyrazol 574
1508 wo -4-y1}-[4-(3-chloro-phenyl)-1- 57 :'3’
N[ N (toluene-4-sulfonyl)-1H-pyrrol
V § BN \ N -2-y1}-methanone
Ct LV"‘"?;{
© [S-amino~1-(2-methyl-1H-
2=9=0 benzimidazol-5-y1)-1H-pyrazol
1509 @/ﬂ)—?_('m -4-y1}-[4-(4-fluoro-phenyl)-1- 555
S (toluene-4-sulfonyl)-1H-pyrrol
F W' k*@ﬁ;?" -2-y1}-methanone
1 S
R _,:\ [5-amino-1-(2-methyl-1H-
T A s benzimidazol-5-y1)- 1H-pyrazol
1510 W2 -4-y1]-[4-(3-fluoro-phenyl)-1- 555

(toluene-4-sulfonyl)-1H-pyrrol
-2-yl}-methanone
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Compound No. Structure Compound name m/fz
i [5-amino-1-(2-methyl-1H-
Q! benzimidazol-5-y)-1H-
R
AN pyrazol-4-yl}-[1-(4-
1591 CJJ Zﬁ”‘iﬂ:}&*ﬁ methoxy-benzyl)-4-(4- 533
B methoxy-phenyl)-1H-
pyrrol-2-yl}-methanonc
LN [5-amino-1-(2-methyl-1H-
S benzimidazol-5-yI)-1H-
AN
AL e | pyrazoldeyl]-[1-(4-
1592 - L= methoxy-benzyl)-4-(3- 533
\‘“<0 methoxy-phenyl)-1H-
g pyrrol-2-yl}-methanone
L [S-amino-1-(2-methyl-1H-
(f!‘\ Lo benzimidazol-5-y1)-1H-
Yoo o .
TN Y pyrazol-4-ylI|-[4,5-bis-(3-
1593 d_/ St fluoro-phenyl)-1-(4- 615
/; methoxy-benzyl)-1H-pyrrol-
2-yl]-methanone
og’ [5-amino-1-(2-methyl-1H-
Q benzimidazol-5-yl)-1H-
1594 F i i ” pyrazol-4-yl]-[4-(5-fluoro-2- 551

methoxy-phenyl)-1-(4-
methoxy-benzyl)-1H-pyrrol-
2-yl}j-methanone
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d [S-amino-1-(2-methyl-1H-
g Q benzimidazol-5-yI)-1H-
1595 T 5 pyrazol-d-yl]-[1-(4- 639
O,- ‘yb*'\zr_{”’”e methoxy-benzyl)-4,5-bis-(4-
e \N’”Tj;:':% methoxy-phenyl)-1H-
oo pyrrol-2-yl]-methanone
d [S-amino-1-2-methyl-1H-
\(‘; benzimidazol-5-yl)-1H-
R pyrazol-4-yl]-[4-(2,4-
1596 F /@Lu‘ difluoro-phenyl)-1-(4- 539
e <\N'*~/L\//(‘:ff methoxy-benzyl)-1H-pyrrol-
TR 2-yl]-methanone
{ [5-amino-1-(2-methyl-1H-
::}{ benzimidazol-5-yi)-1H-
. Ny N pyrazol-4-yl}-[1-(4-
1597 FM’G—(D/ L = methoxy-benzyl)-4-(4- 589
" | trifluoromethoxy-phenyl)-
1H-pyrrol-2-yl]-methanone
o [S-amino-1-(2-methyl-1H-
. m\/ benzimidazel-5-yI)-1H-
Oy N0
/12_4/ - pyrazol-4-yl]-[1-(4- 4
1598 Q Z\:{\HNN methoxy-benzyl)-4,5-bis-(3- 39
-0 ‘\//L{‘ methoxy-phenyl)-1H-
pyrrol-2-yij-methanone

[Examples 201: Synthesis of
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(4,5-dibromo-1H-pyrrol-2-yl)-m

5 ethanone]

Br K NF,
\ o

Br \l\(

[5-Amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl1]-[4,5-dibromo-1-(4-met
10 hoxy-benzyl)-1H-pyrrol-2-yl]-methanone (317 mg) was dissolved in ethyl acetate/sulfuric acid



10

15

273

(4/1; Sml). This was stirred at 80°C for four hours. The pH of the reaction mixture was
adjusted to 11 (basic) using an aqueous solution of 5 M sodium hydroxide while cooling it on ice.
The reaction mixture was extracted with ethyl acetate/tetrahydrofuran (THF) (10 ml). The
organic layer was washed with an aqueous solution saturated with sodium chloride (5 ml), and
the organic layer was concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (dichloromethane/methanol). Thus, a brown solid was
obtained (135 mg, 54%).

TH-NMR (DMSO-Dg) 8: 12.88 (1H, 5), 12.46 (1H, 5), 8.19 (1H, s), 7.63 (1H, d, J = 8.7 Hz),
7.56-7.54 (1H, m), 7.27-7.26 (3H, m), 6.90 (1H, t, J = 14.2 Hz), 2.53 (3H, s)
ESI (LC-MS positive mode) m/z 463, 465, 467 [(M+H)"]

[Examples 202 and 203]
The compounds of Examples 202, 203, and 240-246 listed in Table 34 were synthesized
as described in Example 201.

able 34
Example Structure Compound name m/fz 1H-NMR
cad
A o [5-amino-1-(2-methyl-11
[ M, By T g { el . 1H-NMR {CD30D) 8 : 822 (1M, ), 7.73-7.64
202 ]_%j . benzimidazol-5-y1)-1H-pyrazol-4-vl] 4 gng  iap 035 60-751 (2K, m), 7.45-7 58 (3H, m),
St 2 ~(4.5-diphenyl-1H-pyrrol-2-y1)- 727-7.18 (OH, m). 261 (341 &)
¢ \Q:N}d— mmethanone ’ . s My L Y 87

H

ZIIRaAZo 487 s}, 7.81 (0H, dt, J =79, 18 Hz), 772 (1H, dt, J
= S I IR I e o - > ) oy » g s >
éﬁ;ﬁgg‘{?‘“ 3-yl-TH-pyrrol-2-y1) = 80,20 He), 783-7.59 (2H, m), 7.42 (1H, ¢, J =

3.7 H2), 7.36 (1H, dd, J = 85, 3.7 Hz), 730 (iH,
dd, J = 88, 2.0 Hz), 6.88 (2H, br s), 254 (3H, ).

@\(z o TH-NMR (DMSO-D8) 8 : 1238 (1M, s), 856
fis e 5 armino-1-(2-methvl- 1= (1H, dd, J = 7.9, 2.1 Hz), 852 (1H, dd, J = 47,
N A Ny % {S-armino~1-2-methyl- 1H: "o
205 ~ Cw _@,;?: benzimidazol-5-y1)-1H-pyrazol-4-y1] 1.1 Hz), 843 (1H, dd, J = 47, 1.6 Hz), 838 (1H,
W 4
]
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Example Structure Compound name miz 1H-NMR
2 .
i\*, * Meo | [S-amino-1-(-methyl-1H- 11.9 (1H, br s), 7.64-7.62 (2H, m), 7.56
<o g e benzimidazol-5-y)-1H- {1H, m), 7.51 {1H, m}), 7.33-7.31 (3H, m),
240 ) }J pyrazol-4-yl]-|4-(4- 413 |7.27-7.23 (1H, m), .96 (1H, m), 6.90 (2H,
methoxy-pheny)-1H- m), 6.76-6.73 (1H, m), 3.82 (3H, 5), 2.60
pyrrol-2-ylj-methanone (3H,s)
s ﬁir_ Me ome | [3-amino-1-(2-methyl-TH- 11.9 (1H, br s}, 7.69-7.62 {2H, m), 7.56
(ﬁ._v\j . g N S i benzimidazol-5-yl}-1H- {1H, m}, 7.51 (1H, m}, 7.33-7.31 (3H, m),
241 bt pyrazol-4-ylj-{4-(3~ 413 |7.27-7.23 (1H, m}, 6.96 (1H, m}, 6.90 (2H,
g methoxy-phenyl)-1H- m), 8.75-6.73 (1H, m), 3.82 (3H, s), 2.60
pyrrol-2-yl}-methanone {3H, s}
|5-amino-1-(2-methyl-1H-
benzimidazol-5-y1)-1H- 7.87 {14, m), 7.41-7.28 (3H, m}, 7.25-7.23
242 pyrazol-4-yl|-[4,5-bis-(3- | 495 |(2H, m), 7.16-7.14 (2H, m), 7.10-7.05 (2H,
fluoro-phenyl)-1H-pyrrol-2- m}, 6.99-6.95 (1H, m), 2.65 (3H, s)
yl]-methanonc
- [5-amino-1-(2-methyl-18-
Sl e benzimidazol-5-yl)-TH. 8.19 (1H, m), 7.66-7.64 (2H, m), 7.38-7.34
243 — & razol-4-y1]-|4,5-bis(4 519 {3H, m}, 7.25-7.23 (2H, m), 7.14 (1H, m},
: A Py ¥ll-14,5-bis-(4- 6.91-6.84 (4H, s}, 3.80 (3H, s}, 3.76 (3H, 5),
methoxy-phenyi)-1H- 2,61 (3H, 5)
pyrroi-2-yl]-methanone
~ _2[-'@ am [5-amino-1-(2-methyl-1H-
o benzimidazob5-yl)-1H- 8.30 (1H, m), 7.96-7.89 (1H, m), 7.69 (2H,
044 F - "ﬁf‘}’ razol-A-yll-[4-(2,4- 419 m), 7.47-7.45 (2H, m}, 7.42-7.39 (1H, m},
< by Y y 7.26-7.21 (1H, m), 7.12-7.08 (1H, m), 2.60
difluoro-phenyl)-1H-pyrrol- (3H, s)
2-yl}-methanone '
’ C (5-amino-142-methyl-1H- 12.5 (1H, brs), 11.9 (1H, br s), 8.39 (1H
F TN s benzimidazol-5-yl)-1H- 5 (1H, br s), 11.8 (1H, br s), 8.39 (1H,
245 St ol et id (4 4g7 |™) 7-89-7.87 (2H, m), 7.64-7.55 (4H, m),
oy _ pyrazol-A-yl-[4-(4- 7.33-7.31 (3H, m), 6.91-6.86 (2H, m), 2.54
trifluoromethoxy-phenyl)- (3H, s)
1H-pyrroi-2-yij-methanone '
P
g |5-amino-1-(2-methyl-1H- 12.5 (1H, br s}, 11.8 {1H, br s), 7.65-7.63
!,::j.iy"“":h{% ) benzimidazol-5-yl)-1H- (tH, m), 7.58-7.85 (1H, m), 7.31-7.28 (1H,
246 P WS- | pyrazol-4-yl]-[4,5-bis-(3- | 519 |m), 7.25.7.18 (3H, m), 7.07 (1H, m), 6.96-
methoxy-phcny]),.iﬂ. 6.86 (BH, m), 6.80-6.78 (1H, m), 3.73 (3H,
pyrrol-2-ylj-methanone s), 3.69 (3H, 5), 2.53 (3H, s)

Pharmacological test methods

1. Inhibitory activity against the FGFR1 enzyme
The FGFR1-inhibiting activity was measured based on the activity to inhibit

phosphorylation of the biotinylated peptide EGPWLEEEEEAY GWMDF by the human FGFR1

enzyme (Carna Biosciences, cat. 08-133). Phosphorylated biotinylated peptides were detected

by the time-resolved fluorescent measurement using a europium cryptate-linked

anti-phophotyrosine antibody and a streptavidin to which XL665, a derivative of

allophycocyanine, is linked. The 50% inhibitory concentration (ICs¢) was calculated based on

the inhibitory rate against the control group without test substances,
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2. Inhibitory activity against the FGFR2 enzyme

The FGFR2-inhibiting activity was measured based on the activity to inhibit
phosphorylation of the biotinylated peptide EGPWLEEEEEAYGWMDF by the human FGFR2
enzyme prepared using a baculovirus expression system. Phosphorylated biotinylated peptides
were detected by the time-resolved fluorescent measurement using a europium cryptate-linked
anti-phophotyrosine antibody and a streptavidin to which XL.665, a derivative of
allophycocyanine, is linked. The 50% inhibitory concentration (ICso) was calculated based on
the inhibitory rate against the control group without test substances.

3. Inhibitory activity against the FGFR3 enzyme

The FGFR3-inhibiting activity was measured based on the activity to inhibit
phosphorylation of the biotinylated peptide EGPWLEEEEEAY GWMDF by the human FGFR3
enzyme (Carna Biosciences, cat. 08-135). Phosphorylated biotinylated peptides were detected
by the time-resolved fluorescent measurement using a europium cryptate-linked
anti-phophotyrosine antibody and a streptavidin to which XL.665, a derivative of
allophycocyanine, is linked. The 50% inhibitory concentration (ICsq) was calculated based on

the inhibitory rate against the control group without test substances.

Test results

Compounds that have an activity of inhibiting FGFR1 (ICso 0of 0.3 pM or less):

Examples 1-14, 16-18, 23-25, 27-32, 35-62, 64-87, 89-108, 110, 112-125, 130-161, 163-175,
177-191, and 192-201

Compounds that have an activity of inhibiting FGFR2 (ICsq of 0.3 pM or less):

Examples 1-14, 16-62, 64-108, 110, 112-126, 128-150, 152-161, 163-191, and 192-201
Compounds that have an activity of inhibiting FGFR3 (ICso 0f 0.3 pM or less):

Examples 1-3, 5-9, 12-13, 25, 27-29, 32, 36, 38-50, 52-54, 56, 61, 64-67, 69-72, 74-81, 85-87,
89, 91-100, 102-108, 110, 112-121, 123-125, 132-150, 152-161, 163-169, 174-176, 178, 180-187,
189-191, 192, and 194-200

Table 35

Example [FGFRI [FGFR2 [FGFR3
1 0.0050  0.023 0.018
3 0.0053  |0.0055 {0.013

5 0.028 0.0056 {0.038




6 0.0027  10.0032 (0.0054
7 0.0030  0.0043 |0.0067
12 0.031 0.0085 |0.50
16 0.042 0.031 0.36
21 0.46 0.064 50

27 0.030 0.0054  10.0031
28 0.099 0.021 0.21
29 0.093 0.019  0.35
38 0.015 0.023 0.077
39 0.010 0.015 0.046
40 0.00081 (0.012  10.0037
42 0.0096  |0.023 0.034
43 0.017 0.017  0.070
47 0.0027  0.0043 10.0054
48 0.030 0.0089 10.11
50 0.042 0.026 0.15
52 0.016 0.0086 0.21
33 0.043 0.021 0.15
54 0.089 0.042  0.19
56 0.051 0.034  0.18
57 0.26 0.086  10.58
60 0.077 0.022  10.32
62 0.035 0.016  10.36
64 0.022 0.012 0.16
66 0.025 0.048 0.043
67 0.029 0.025 0.082
68 0.23 0.20 0.40
69 0.023 0.016 0.060
71 0.060 0.027 0.13
72 0.045 0.021 0.082
73 0.076 0.036 0.80
74 0.050 0.026  0.23
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75 0.043 0.022  10.086
79 0.018 0.010  0.027
81 0.018 0.012  0.045
82 0.024 0.0083 10.37
83 0.057 0.014  0.67
85 0.022 0.0055 (0.094
87 0.062 0.014  0.090
90 0.075 0.040  [0.38
91 0.039 0.018  0.077
92 0.009 0.0062 0.032
93 0.043 0.039  0.015
96 0.033 0.038 0.068
98 0.011 0.017 0.065
102 0.048 0.039  0.16
104 0.036 0.031 0.14
107 0.0069  0.0084 0.018
114 0.00032 10.012  10.012
115 0.00067 0.0085 |0.030
121 0.087 0.11 0.13
124 0.011 0.012  10.041
126 0.39 0.26 2.1
127 0.98 0.51 5.5
131 0.21 0.067 9.8
132 0.0014  10.0034 [0.0035
133 0.0051  0.026 0.19
134 0.0020  0.012  )0.035
137 0.0064  0.019 0.026
138 0.0042  0.006  [0.0056
139 0.0085  0.029  (0.018
141 0.0025  0.0040 (0.0016
145 0.0038  0.0091 0.010
149 0.024 0.20 0.28
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150 0.0029  10.065 0.079
151 0.082 ° 10.32 0.92
153 0.0079  0.011 0.036
154 0.066 0.038 0.13
155 0.0018  10.0063 0.0012
157 0.0016  0.0048 [0.012
158 0.0014  0.0046 0.010
159 0.070 0.028 0.19
163 0.018 0.0036 0.019
164 0.0030  0.010  [0.0084
166 0.040 0.015 0.080
168 0.048 0.021 0.079
169 0.03 0.015  0.14
170 0.15 0.056  0.95
177 0.12 0.11 0.38
178 0.033 0.020  0.077
182 0.060 0.029  0.18
185 0.0055  0.0040 0.029
187 0.046 0.016  0.25
188 0.091 0.026 1.3
189 0.038 0.0076  0.10
190 0.034 0.0055 10.094
192 0.031 0.020  10.11
193 0.14 0.078  0.37
196 0.0029  0.0094 ©0.13
198 0.021 0.020 0.090
199 0.027 0.018  0.12
200 0.056 0.021 0.068
201 0.26 0.066 1.4
203 1.7 0.393 1.8
204 0.091 0.057 0.37
207 3.6 1.9 7.9
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210 0.092 0.037 0.33
213 0.045 0.026  0.15
222 0.053 0.017  0.21
225 0.053 0.028  [0.26
229 0.036 0.010  10.35
232 0.056 0.22 0.26
233 0.210 0.35 0.88
239 2.8 0.538 4.0
240 0.85 0.18 3.18
249 0.038 0.022  |0.082
250 0.095 0.040  0.32
251 0.077 0.032 10.23

{Industrial Applicability]

The present invention provides compounds having an activity of inhibiting FGFR
family kinases. Furthermore, the present invention provides pharmaceutical agents for
preventing and/or treating cancers (for example, breast cancer, acute myelocytic leukemia,
pancreatic cancer, bladder cancer, prostatic cancer, esophageal cancer, angiogenesis, stomach
cancer, uterine body cancer, ovarian cancer, brain tumor including glioblastoma, colon cancer,
multiple myeloma, hepatocellular carcinoma, pulmonary cancer including small cell and

non-small cell lung cancers, and thyroid cancer).
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CLAIMS

1. A compound represented by following general formula (I), isomer thereof, or a

pharmaceutically acceptable salt thereof:

N\

N’N N
) N
H

R4 (1)

wherein Ry, Ry, R3, and R4 each independently represents the group listed below:

R, represents hydrogen, hydroxy, halogen, cyano, nitro, Cy4 haloalkyl, C;¢ alkyl, C,¢ alkenyl,
Ca. alkynyl, C3.7 cycloalkyl, Ce.10 aryl Cy4 alkyl, -ORs, -NR¢R7, -(CRgRg)uZ1, -C(O)NR 2R3,
-SR14, -SOR 35, -SO2R 16, -NR1780,R 13, COOH, Cg.19 aryl which is optionally substituted by
one or more groups independently selected from group P, 5- to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q, -COR ;9, ~COORyg, -OC(O)R2;, -NR2C(O)Ry3,
-NR24C(S)R2s, -C(S)NR26R27, -SO;NRy5R29, -OSO2R 39, -SO3R 31, or -Si(R3z)3;

R, represents hydrogen, hydroxy, halogen, cyano, nitro, C;4 haloalkyl, C alkyl, C,.¢ alkenyl,
Ca.¢ alkynyl, Cs.7 cycloalkyl, Cs 19 aryl Cy.4 alkyl, -ORs, -NRgR7, ~(CRgR9)nZ;, -C(O)NR 2R3,
-SR 14, -SOR s, -SO2R 16, -NR17S02R 15, COOH, Cg.1¢ aryl which is optionally substituted by
one or more groups independently selected from group P, 5- to 10-membered heteroaryl or 3-
to 10-membered heterocyclyl which is optionally substituted by one or more groups
independently selected from group Q, -COR 9, ~-COORyg, -OC(O)R31, -NR2C(O)R33,
-NR24C(S)Rzs, ~C(S)NR26R27, -SO2NR28R 29, ~-OSO2R 30, -SO3R31, or -8i(R32)s; or

R; and R,, together with an atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl, wherein the heterocyclyl or heteroaryl is optionally substituted by
halogen;

Rjrepresents hydrogen, C;.s alkyl, Ce.19 aryl Cy¢ alkyl, or Ci_s haloalkyl;

R, represents hydrogen, halogen, C;.3 alkyl, Cy_; perfluoroalkyl, cyano, methanesulfonyl,
hydroxyl, Ci.4 alkoxy, or amino;

A represents indole or pyrrole;

Rs represents Cy.s alkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl Cy.; alkyl, Co6 alkenyl, Cy6 alkynyl,
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C1.4 haloalkyl, C,.5 alkoxy Cy4 alkyl, Cy.3 alkoxy Cj4 alkoxy C;4 alkyl, Ci.4 aminoalkyl, C;.4
alkylamino Cy.4 alkyl, di(C,.4 alkyl)amino Ci4 alkyl, Cs.10 aryl, C.q aryl Ci. alkyl, or 3~ to
10-membered heterocyclyl Cy.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered
heteroaryl, 5- to 10-membered heteroaryl Cy 3 alkyl, Ci.¢ monohydroxy alkyl, C, ¢ dihydroxy
alkyl, or Cy. trihydroxy alkyl which is optionally substituted by one or more groups
independently selected from group Q;

R and Ry, which are the same or different, each represents hydrogen, C; alkyl, Co.¢ alkenyl,
Ca.s alkynyl, Ci4 haloalkyl, C;.; alkoxy Ci4 alkyl, Ce.q¢ aryl Ci3 alkyl, 3- to 10-membered
heterocyclyl Ci.; alkyl, 5~ to 10-membered heteroaryl Cy.; alkyl, Cy.¢ monohydroxy alkyl,
C.s dihydroxy alkyl, Ci trihydroxy alkyl, 3- to 10-membered heterocyclyl, C;4 aminoalkyl,
C1.4 alkylamino Cy 4 alkyl, di(C;.4 alkyl)amino C;4 alkyl, or cyano(Ci.; alkyl); or Rg and Ry,
together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyelyl or 5- to
10-membered heteroaryl;

n represents 1 to 3;

Rg and Rg, which are the same or different, each represents hydrogen, C; alkyl, or halogen;
or alternatively, Rg and Ry, together with a carbon atom linked thereto, form a cycloaliphatic
ring;

Z; represents hydrogen, NRjoRy;, -OH, or 3- to 10-membered heterocyclyl or 5- to
10-membered heteroaryl which is optionally substituted by one or more groups independently
selected from groﬁp Q;

Rio and Ry;, which are the same or different, each represents Cy 4 alkyl, Cog alkenyl, Co6
alkynyl, Ci4 haloalkyl, Ci.5 alkoxy Ci4 alkyl, cyano(C;_s alkyl), or C;_; alkylsulfonyl C;4
alkyl; or alternatively, Ry and Ry, together with a nitrogen atom linked thereto, form 3- to
10-membered heterocyclyl or 5- to 10-membered heteroaryl;

Ry, and Rys, which are the same or different, each represents hydrogen, Ci.4 alkyl, Cy¢
alkenvl, Cog alkynyl, Ci4 haloalkyl, C;5 alkoxy C,4 alkyl, Cq g aryl, 5- to 10-membered
heteroaryl, 3- to 10-membered heterocyclyl, Ce.j0 aryl Cy4 alkyl, 3- to 10-membered
heterocyclyl Cy.3 alkyl, 5- to 10-membered heteroaryl C,_; alkyl, cyano(C,.; alkyl), C;.3
alkvisulfonyl C;4 alkyl, 3- to 10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl,
or 3- to 10-membered heterocyclyl; or alternatively, R;» and R;3, together with a nitrogen
atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl
which is optionally substituted by one or more groups independently selected from group Q;
Ry4 represents Cy4 alkyl, Cog alkenyl, Cog alkynyl, Ci4 haloalkyl, Ce.1o aryl which is
optionally substituted by one or more groups independently selected from group P, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted
by one or more groups independently selected from group Q;
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Rys represents Ci4 alkyl, Co.g alkenyl, Co alkynyl, C;4 haloalkyl, Ce.1o aryl which is
optionally substituted by one or more groups independently selected from group P, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted
by one or more groups independently selected from group Q;

R represents Ci4 alkyl, Co alkenyl, Co alkynyl, Cy.4 haloalkyl, Ce.1o aryl which is
optionally substituted by one or more groups independently selected from group P, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted
by one or more groups independently selected from group Q;

Ry; represents hydrogen or C, 4 alkyl;

R,g represents Ci4 alkyl, Co alkenyl, Co alkynyl, C4 haloalkyl, Ce.1g aryl which is
optionally substituted by one or more groups independently selected from group P, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted
by one or more groups independently selected from group Q;

Ry represents hydrogen, Cy4 alkyl, Cs.; eycloalkyl, C4 haloalkyl, Ce.10 aryl, or 5- to
10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted
by one or more groups independently selected from group Q;

Ry represents Ci4 alkyl, Ci7 cycloalkyl, Cy4 haloalkyl, Cq.1¢ aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Ry represents Ciq alkyl, Ci7 cycloalkyl, Ci4 haloalkyl, Ce.y0 aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Ry represents hydrogen, C;.4 alkyl, or C;4 haloalkyl;

Ras represents hydrogen, C;.4 alkyl, Cy_7 cycloalkyl, Cy4 haloalkyl, Cq.1g aryl, 5- to
10-membered heteroaryl, or 3- to 10-membered heterocyclyl;

Ra4 represents hydrogen, C;.4 alkyl, or Cy4 haloalkyl;

Rys represents Ci4 alkyl, Cs.7 cycloalkyl, Ci.4 haloalkyl, Cs.1g aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Ra and Ry, which are the same or different, each represents hydrogen, C;4 alkyl, Co
alkenyl, Cp.¢ alkynyl, Ci4 haloalkyl, C,.3 alkoxyl C,4 alkyl, Cg.1¢ aryl, 5- to 10-membered
heteroaryl, 3- fo 10-membered heterocyclyl, Cq.10 aryl C;4 alkyl, 3- to 10-membered
heterocyclyl Cr.3 alkyl, 5- to 10-membered heteroaryl Cy.3 alkyl, cyano(Cy_; alkyl), Ci.3
alkyisulfonyl Ci4 alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, Rys and
Ra7, together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-
to 10-membered heteroaryl;

Ros and Rog, which are the same or different, each represents hydrogen, C.4 alkyl, Co4
alkenyl, Cs.¢ alkynyl, C;4 haloalkyl, C,; alkoxyl C;4 alkyl, Cq.;0 aryl, 5- to 10-membered
heteroaryl, 3~ to 10-membered heterocyclyl, Ce.1¢ aryl C;4 alkyl, 3- to 10-membered
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heterocyclyl C;.3 alkyl, 5-to 10-membered heteroaryl C,.3 alkyl, cyano(Cy.; alkyl), Cy.3
alkylsulfonyl Cy.4 alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, Rog and
Ryg, together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-
to 10-membered heteroaryl;

R3 represents Cy4 alkyl, Cs.7 cycloalkyl, Ci4 haloalkyl, Cs.1¢ aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Rs; represents Cy4 alkyl, Cs.; cycloalkyl, C;_4 haloalkyl, Ce.10 aryl, 5- to 10-membered
heteroaryl, or 3- to 10-membered heterocyclyl;

Rs; represents C.4 alkyl or Cg.y aryl;

<group P>

halogen, C;4 alkyl, C,4 haloalkyl, ~-OH, C;.; alkoxy, C;_; haloalkoxy, 3- to 10-membered
heterocyclylamino, -SO2R 6, -CN, -NO,, and 3- to 10-membered heterocyclyl;

<group Q>

halogen, C;4 alkyl, C;.4 haloalkyl, -OH, C,.3 alkoxy, C;., monohydroxy alkyl, C,.¢ dihydroxy
alkyl, C trihydroxy alkyl, 3- to 10-membered heterocyclyl amine, -SOR 4, -CN, -NO,, C3.7
cycloalkyl, -COR 9, and 3- to 10-membered heterocyclyl which is optionally substituted by
Ci.4 alkyl;

wherein the heteroaryl, heterocyclyl, and heterocyclylamino groups include one to five hetero
atoms selected from the group consisting of a nitrogen atom, an oxygen atom, and a sulfur
atom;

with the proviso that said compound represented by general formula (I) does not include
[5-amino-1-(2-methyl-1H-benzimidazol-5-y1)-1H-pyrazol-4-yl]-[ 5-(4-trifluoromethyl-phenyl)
-1H-indol-2-yl}-methanone.

2. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of claim 1,

wherein Rj3 represents hydrogen, C;.4 alkyl, Cs.10 aryl Ci4 alkyl, or Ci.3 perfluoroalkyl.

3. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of claim 1 or
2, which is selected from the group consisting of:
[5-amino-1-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone,
and

[5-amino-1-(2-methyl-3H-benzimidazol-5-yl)-1H-pyrazol-4-yl]-(1H-indol-2-yl)-methanone.

4. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any one of
claims 1-3, wherein the pharmaceutically acceptable salt is selected from the group consisting
of acetate, succinate, fumarate, maleate, tartrate, citrate, lactate, malate, stearate, benzoate,

methanesulfonate, and p-toluenesulfonate.
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5. A pharmaceutical composition comprising the compound, isomer thereof, or a

pharmaceutically acceptable salt thereof of any one of claims 1 to 4; and a carrier.

6. An agent for inhibiting FGFR activity, which comprises as an active ingredient the
compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any one of claims
1 to 4.

7. An agent for preventing or treating cancer, which comprises as an active ingredient the
compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any one of claims
1to 4.

8. The agent for preventing or freating cancer of claim 7, wherein the cancer is at least one
selected from the group consisting of:

breast cancer, acute myelocytic 1e1;kemia, pancreatic cancer, bladder cancer, prostatic cancer,
esophageal cancer, angiogenesis, stomach cancer, uterine body cancer, ovarian cancer, brain
tumor, colon cancer, multiple myeloma, hepatocarcinoma, pulmonary cancer, and thyroid

cancer.

9. Use of the compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any

one of claims 1 to 4 in the production of an agent for preventing or treating cancer.

10. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any one of

claims 1 to 4, for use in preventing or treating cancer.
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ABSTRACT

A compound represented by formula (I) or a pharmacologically acceptable salt thereof,

which can inhibit a fibroblast growth factor receptor (FGFR) family kinase in cancer tissues.

5 (Inthe formula, A represents a 5- to 10-membered heteroaryl group, or a Cg.10 aryl group; Ry and
R; independently represent H, OH, X, CN, NO,, a Cy haloalkyl group, a C,.s alkyl group, or the
like <R; and R; together form a (substituted) 3~ to 10-membered heterocyclyl group or a
(substituted) 5- to 10-membered heteroaryl group>; R represents H, a Cy.5 alkyl group, a Cs.19
aryl group, a C;.s alkyl group, or a C;.4 haloalkyl group; and Ry represents H, X, a C;_3 alkyl

10 group, a Cy.4 haloalkyl group, OH, CN, NO», or the like.)
" R2 V. ©

S NH,

NN

N~ N
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R4 H (1)

R1



