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DESCRIPTION 

AMINOPYRAZOLE DERIVATIVE 

5 Technical Field 
The present invention relates to aminopyrazole derivatives and uses thereof. 

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

10 tyrosine kinase inhibitors such as erlotinlb 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 axe 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 

15 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, 

20 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 to be amplified in breast cancer and non-small cell lung 
cancer (Non-patent Documents 2 and 3); mutated in glioblastoma (Non-patent Document 4); 

25 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 

30 (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 

35 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 
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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 (I), 

isomer thereof, or arpharmaceutically acceptable salt thereof: 

wherein Ri, R2, Rj> and R4 each independently represents the group listed below: 

Ri represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, C].6 alkyl, C2-6 alkenyl, C2.6 

alkynyl, C3~? cycloalkyl, C6_10 aryl CM alkyl, -OR5, -NR6R7, -(CRgR9)nZj, -C(0)NR12R13, -SRn, -

SORJ5, -S02R]6, -NR17SO2R1S, COOH, C6_io 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, -0C(0)R21, -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -SO2NR28R29, -

OSO2R30, -S03R31, or -Si(R32)3; 

R2 represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, Ci.6 alkyl, C2-6 alkenyl, C2.6 

alkynyl, C3.7 cycloalkyl, Cwo aryl CM alkyl, -OR5, -NR^R7, -(CR^)^, -C(0)NRI2Ri3, -SR14, -

SOR15, -S02Rj6, -NR17SO2R18, COOH, C6.]0 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, -CORl9, -COOR20, -OC(0)R21, -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -SO2NR28R29, -

OSO2R30, -SO3R31, or -Si(R32)3; or 

Ri and R2, 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; 

R3 represents hydrogen, Cj.s alkyl, Cg-io aryl Cj.6 alkyl, or Cw haloalkyl; 

R4 represents hydrogen, halogen, C].3 alkyl, Cj.3 perfluoroalkyl, cyano, methanesulfonyl, hydroxyl, 

CM alkoxy, or amino; 

A represents indole or pyrrole; 

R5 represents Cj.5 alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl C1-3 alkyl, C2-6 alkenyl, C2.6 alkynyl, 

CM haloalkyl, C1.3 alkoxy CM alkyl, C1.3 alkoxy CM alkoxy CM alkyl, CM aminoalkyl, CM 

alkylamino CM alkyl, di(CM alkyl)amino CM alkyl, C6-io aryl C6.10 aryl C].3 alkyl, or 3- to 10-

membered heterocyclyl C3-3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered heteroaryl, 5-

to 10-membered heteroaryl C\.j, alkyl, Ci_6 monohydroxy alkyl, C5.6 dihydroxy alkyl, or 

R 2 

R4 H (i) 
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trihydroxy alkyl which is optionally substituted by one or more groups independently selected from 

group Q; 

R6 and R7, which are the same or different, each represents hydrogen, CM alkyl, C2_6 alkenyl, C2_6 

alkynyl, CM haloalkyl, C1.3 alkoxy CM alkyl, C6.io aryl C]_3 alkyl, 3- to 10-membered heterocyclyl Q. 

3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl, CM monohydroxy alkyl, CM dihydroxy alkyl, C].6 

trihydroxy alkyl, 3- to 10-membered heterocyclyl, CM aminoalkyl, CM alkylamino CM alkyl, di(CM 

alkyl)amino CM alkyl, or cyano(CM alkyl); or R^ and R7, together with a nitrogen atom linked 

thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 

n represents 1 to 3; 

R8 and R9, which are the same or different, each represents hydrogen, CM alkyl, or halogen; or 

alternatively, R8 and R9, together with a carbon atom linked thereto, form a cycloaliphatic ring; 

Zi represents hydrogen, NRioRn, -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; 

RJO and Rn, which are the same or different, each represents CM alkyl, C2.6 alkenyl, C2_6 alkynyl, CM 

haloalkyl, C1.3 alkoxy CM alkyl, cyano(C}.3 alkyl), or C1.3 alkylsulfonyl CM alkyl; or alternatively, 

Rio and Rn, together with, a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-

to 10-membered heteroaryl; 

R]2 and R13, which are the same or different, each represents hydrogen, CM alkyl, C2.6 alkenyl, C2„6 

alkynyl, CM haloalkyl, Cj.3 alkoxy CM alkyl, C6.]0 aryl, 5- to 10-membered heteroaryl, 3- to 10-

membered heterocyclyl, C6-io aryl CM alkyl, 3- to 10-membered heterocyclyl Ci-3 alkyl, 5- to 10-

membered heteroaryl C1.3 alkyl, cyano(C].3 alkyl), C1.3 alkylsulfonyl CM alkyl, 3- to 10-membered 

cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl; or 

alternatively, Ri2 and RI3, 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; 

R14 represents C2.4 alkyl, C2_6 alkenyl, C2-6 alkynyl, CM haloalkyl, C6-io 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; 

R15 represents CM alkyl, C2.6 alkenyl, C2.6 alkynyl, CM haloalkyl, C6„i0 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; 

Rj<5 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C6.io 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; 

R17 represents hydrogen or CM alkyl; 

R18 represents CM alkyl, C2_6 alkenyl, C2_6 alkynyl, C].4 haloalkyl, C6-m 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; 

R19 represents hydrogen, C]_4 alkyl, C3.7 cycloalkyl, CM haloalkyl, C6.10 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; 

R20 represents CM alkyl, C3_7 cycloalkyl, CM haloalkyl, C6.10 aryl, 5- to 10-membered heteroaryl, or 

3- to 10-membered heterocyclyl; 

R21 represents CM alkyl, C3_7 cycloalkyl, CM haloalkyl, C6-io aryl, 5- to 10-membered heteroaryl, or 

3- to 10-membered heterocyclyl; 

R22 represents hydrogen, C3.4 alkyl, or CM haloalkyl; 

R23 represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6.]0 aryl, 5- to 10-membered 

heteroaryl, or 3- to 10-membered heterocyclyl; 

R24 represents hydrogen, CM alkyl, or CM haloalkyl; 

R25 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-io aryl, 5- to 10-membered heteroaryl, or 

3- to 10-membered heterocyclyl; 

R26 and R27, which are the same or different, each represents hydrogen, CM alkyl, C2_6 alkenyl, C2.6 

alkynyl, CM haloalkyl, C]_3 alkoxyl CM alkyl, C6.10 aryl, 5- to 10-membered heteroaryl, 3- to 10-

membered heterocyclyl, C6-JO aryl CM alkyl, 3- to 10-membered heterocyclyl C?.3 alkyl, 5- to 10-

membered heteroaryl Cj.3 alkyl, cyano(Cj.3 alkyl), C]_3 alkylsulfonyl CM alkyl, or 3- to 10-membered 

cycloaliphatic ring; or alternatively, R26 and R27, together with a nitrogen atom linked thereto, form 3-

to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 

R28 and R29, which are the same or different, each represents hydrogen, CM alkyl, C2.6 alkenyl, C2.6 

alkynyl, CM haloalkyl, Cj.3 alkoxyl CM alkyl, C6-i0 aryl, 5- to 10-membered heteroaryl, 3- to 10-

membered heterocyclyl, C6.i0 aryl CM alkyl, 3- to 10-membered 

heterocyclyl Ci.3 alkyl, 5- to 10-membered heteroaryl Cj_3 alkyl, cyano(Ci_3 alkyl), C1.3 alkylsulfonyl 

CM alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, R28 and R29, together with a 

nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 

R30 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6.i0 aryl, 5- to 10-membered heteroaryl, or 

3-to 10-membered heterocyclyl; 

R3! represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6_!0 aryl, 5- to 10-membered heteroaryl, or 3-

to 10-membered heterocyclyl; 
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R32 represents CM alkyl or CMO ar7^ 

<group P> 

halogen, CM alkyl, CM haloalkyl, -OH, Cj_3 alkoxy, Ci_3 haloalkoxy, 3- to 10-membered 

heterocyclylamino, -S02R]6, -CN, -N02, and 3- to 10-membered heterocyclyl; 

<group Q> 

halogen, CM alkyl, CM haloalkyl, -OH, Cj_3 alkoxy, Cj.6 monohydroxy alkyl, CM dihydroxy alkyl, 

CM trihydroxy alkyl, 3- to 10-membered heterocyclyl amine, -S02RI6, -CN, -N02, C3.7 cycloalkyl, -

COR19, and 3- to 10-membered heterocyclyl which is optionally substituted by CM 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-l-

(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4-trifluoromethyl-phenyl)-lH-indol-2-yl]-

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: 

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

wherein R], R2, R35 and RA each independently represents the group listed below: 
Ri represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, C\„6 alkyl, C2-6 alkenyl, 

R2 

R4 H 
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C2.6 alkynyl, C3.7 cycloalkyl, C6-io aryl CM alkyl, -0R5s -NR5R7, -(CRgR9)nZi, -C(0)NRi2R13, 
-SRI4S -SOR15, -SO2R16) -NR17SO2R18, COOH, Cg-io 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 

5 selected from group Q, -COR19, -COOR20, -0C(0)R2i, -NR22C(0)R23s -NR24C(S)R25, 
-C(S)NR26R27, -S02NR28R29, -OSO2R30) -SO3R31, or -Si(R32)3; 
R2 represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, CM alkyl, C2_6 alkenyl, 
C2.6 alkynyl, C3-7 cycloalkyl, C6-io aryl CM alkyl, -0R5, -NR6R7, -(CRgR^Zi, -C(0)NRi2Ri3, 
-SR14, -SOR15, -S02Ri65 -NR17S02RJ8, COOH, Ce-io aryl which is optionally substituted by one 

10 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, -0C(0)R2i, -NR22C(0)R23, -NR24C(S)R25: 

-C(S)NR26R27, -S02NR2SR29, -OSO2R30, -S03R3J, or-Si(R32)3; or 
Ri and R2, together with an atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 

15 10-membered heteroaryl, wherein the heterocyclyl or heteroaryl is optionally substituted by 
halogen; 
R3 represents hydrogen, CM alkyl, C6-10 aryl CM alkyl, or C2-4 haloalkyl; 
R4 represents hydrogen, halogen, Ci-3 alkyl, C1.4 haloalkyl, hydroxy, cyano, nitro, CM alkoxy, 
-(CH2)aZi, -NR*R7, -ORS, ~C(0)NR12R13, -SR14, -SOR15, -S02Ri6, NRI7S02RI8, COOH, -COR19, 

20 -COOR20, -0C(0)R21, -NR22C(0)R23, -NR24C(S)R25I -C(S)NR26R27; -SO2NR28R29, 
-OSO2R30, -S03R31,or-Si(R32)3; 
A represents a 5- to 10-membered heteroaryl ring or C6-10 aryl ring; 
R5 represents CM alkyl, C3.7 cycloalkyl, C3-7 cycloalkyl C1.3 alkyl, C2-6 alkenyl, C2-6 alkynyl, CM 
haloalkyl, Cj.3 alkoxy CM alkyl, C1.3 alkoxy CM alkoxy CM alkyl, CM aminoalkyl, CM 

25 alkylamino CM alkyl, di(Ci-4 alkyl)amino CM alkyl, Ce-io aryl, Cg-io aryl Ci.3 alkyl, or 3- to 
10-membered heterocyclyl Cj.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered 
heteroaryl, 5- to 10-membered heteroaryl C1-3 alkyl, CM monohydroxy alkyl, C1-6 dihydroxy 
alkyl, or CM trihydroxy alkyl which is optionally substituted by one or more groups 
independently selected from group Q; 

30 R^ and R7, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, C1.3 alkoxy CM alkyl, C6-10 aryl Ci.3 alkyl, 3- to 10-membered 
heterocyclyl C1.3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl, C1-6 monohydroxy alkyl, CM 
dihydroxy alkyl, CM trihydroxy alkyl, 3- to 10-membered heterocyclyl, CM aminoalkyl, CM 
alkylamino CM alkyl, di(Ci-4 alkyl)amino CM alkyl, or cyano(Ci-3 alkyl); or Rg and R7, together 

35 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; 
and R9, which are the same or different each represents hydrogen, C3.4 alkyl, or halogen; or 

alternatively, Rg and R9, together with a carbon atom linked thereto, form a cycloaliphatic ring; 
Z] represents hydrogen, NR10R11, -OH, or 3- to 10-membered heterocyclyl or 5- to 10-membered 

5 heteroaryl which is optionally substituted by one or more groups independently selected from 
group Q; 
Rio and Rn, which are the same or different, each represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, 
CM haloalkyl. C1-3 alkoxy CM alkyl, cyano(Ci-3 alkyl), or C1-3 alkylsulfonyl CM alkyl; or 
alternatively, Rio and Rn, together with a nitrogen atom linked thereto, form 3- to 10-membered 

10 heterocyclyl or 5- to 10-membered heteroaryl; 
R12 and R13, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, C1-3 alkoxy CM alkyl, C6-i0 aryl, 5- to 10-membered heteroaryl, 3- to 
10-membered heterocyclyl, C6-10 aryl CM alkyl, 3- to 10-membered heterocyclyl C1-3 alkyl, 5- to 
10-membered heteroaryl C1-3 alkyl. cyano(Ci-3 alkyl), C1-3 alkylsulfonyl CM alkyl, 3- to 

15 10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3- to 10-membered 
heterocyclyl; or alternatively, R12 and R13, 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; 
R14 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Cg-io aryl which is optionally 

20 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; 
R15 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Cg-io aryl which is optionally 
substituted by one or more groups independently selected from group P, or 5- to 10-membered 

25 heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by one or more 
groups independently selected from group Q; 
R16 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Ce-io 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 

30 groups independently selected from group Q; 
Rn represents hydrogen or CM alkyl; 
R] 8 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Cg-io 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 

35 groups independently selected from group Q; 
R19 represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 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; 
R20 represents CM alkyl, C3.7 cycloalkyl. CM haloalkyl, Cg-io aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 

5 R.21 represents CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-io aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
R22 represents hydrogen, CM alkyl, or CM haloalkyl; 
R23 represents hydrogen, CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 

10 R24 represents hydrogen, CM alkyl, or CM haloalkyl; 
R25 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io aryU 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
R26 and R.27, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, C1-3 alkoxyl CM alkyl, C6-10 aryl, 5- to 10-membered heteroaryl, 3-

15 to 10-membered heterocyclyl, C6-10 aryl CM alkyl, 3- to 10-membered heterocyclyl C1.3 alkyl, 5-
to 10-membered heteroaryl C1.3 alkyl, cyano(Ci-3 alkyl), C1-3 alkylsulfonyl CM alkyl, or 3- to 
10-membered cycloaliphatic ring; or alternatively, R26 and R27, together with a nitrogen atom 
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 
R28 and R2g, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 

20 C2-6 alkynyl, CM haloalkyl, C1.3 alkoxyl CM alkyl, C^-io aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyclyl, Cg-io aryl CM alkyl, 3- to 10-membered heterocyclyl C1-3 alkyl, 
5- to 10-membered heteroaryl C1.3 alkyl, cyano(Ci-3 alkyl), C1-3 alkylsulfonyl CM alkyl, or 3- to 
10-membered cycloaliphatic ring; or alternatively, R28 and R29, together with a nitrogen atom 
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 

25 R30 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
R31 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
R32 represents CM alkyl or Cg-io aryl; 

30 <group P> 

halogen, CM alkyl, CM haloalkyl, -OH, C1.3 alkoxy, C1.3 haloalkoxy, 3- to 10-membered 
heterocyclylamino, -SO2R16, -CN, -N02, and 3- to 10-membered heterocyclyl; 
<group Q> 
halogen, CM alkyl, CM haloalkyl, -OH, C1-3 alkoxy, C1-6 monohydroxy alkyl, Ci_6 dihydroxy 

35 alkyl, C3-6 trihydroxy alkyl, 3- to 10-membered heterocyclyl amino, -S02Ri6, -CN, -NO2, C3-7 

• cycloalkyl, -COR19, and 3- to 10-membered heterocyclyl which is optionally substituted by CM 
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alkyl. 
[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 R3 

5 represents hydrogen, CM alkyl, Ce-io aryl CM alkyl, or C1.3 perfluoroalkyl. 
[4] The compound of any one of [1] to [3], or a pharmaceutically acceptable salt thereof, wherein 
R4 represents hydrogen, halogen, C1.3 alkyl, C1-3 perfluoroalkyl, cyano, methanesulfonyl, 
h.ydroxyl, alkoxy, or amino. 
[5] The compound of [1] or a pharmaceutically acceptable salt thereof, which is selected from 

10 tine group consisting of: 
(1) [5-amino-1 -(2-methyl-1 Ii-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-indol-2-yl)-methanone; 
(2) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyrrolidin-l-ylmethyl-lH-md 
ol-2-yl)-methanone; 

15 (3) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]- [6-(4-hydroxy-piperidin-1 -ylmet 
hyl)-lH-indol-2-yl]-methanone; 
(4) 
[5-amino-l-(2-methyl-3H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-pyrrolo[3,2-c]pyridin-2-y])-

20 methanone; 
(5) 
[5-amino-l-(2-methyl-lH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-piperazin-l-ylmethyl-lH-ind 
ol-2-yl)-methanone; 
(6) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethoxy)-l 
H-indol-2-yl]-methanone; 
(7) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(tetrahydro-pyran-4-yloxy)-l 
H-indol-2-yl]-methanone; 

30 (8) 
[5-amino- l-(2-methyMH-benzimidazol-5-yl)-lH-pyrazoI-4-yl]-(4-chloro-lH-mdol-2-yI)-metha 
none; 
(9) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(5-bromo-1 H-indol-2-yl)-metha 

35 none; 
(10) 
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[5-ainino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-iodo-lH-indol-2-yl)-methano 
ne; 
(11) 
2- [5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl] -1 H-indole-5-carbonitri 

5 le; 
(12) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(6-bromo-5-fluoro-lH-indol-2-y 
l)-methanone; 
(13) 

10 [5-amino- l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-ethynyl-lH-indol-2-yl)-meth 
anone; 
(14) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]- [6-(2-fluoro-phenyl)-1 H-indol-2 
-yI]-methanone; 

15 (15) 
[5-amino-1-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-fluoro-phenyl)-lH-indol-2 
-yl]-methanone; 
(16) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[6-(4-fluoro-phenyl)-1 H-indol-2 

20 -yl]-methanone; 
(17) 
[5-amino~l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-chloro-phenyl)-l H-indol-2 
-ylj-methanone; 
(18) 

25 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-chloro-phenyl)-lH-indol-2 
-yl]~methanone; 
(19) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-chloro-phenyl)-lH-indol-2 
-ylj-methanone; 

30 (20) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-trifluoromethyl-phenyl)-l 
H-indol-2-yl]-methanone; 
(21) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-trifluoromethyl-phenyl)-l 

35 H-indol-2-yl]-metlianone; 
(22) 
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[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-trifluoromethyl-phenyl)-1 
H-indol-2-yl]-methanone; 
(23) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-bromo-1 H-indol-2-yl)-metha 

5 none; 
(24) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-fluoro-pyridin-2-yl)-lH-m 
dol-2-yl]-methanone; 
(25) 

10 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-methyl-lH-indol-2-yl)-metha 
none; 
(26) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(454-difluoro-piperidine-l -car 
bonyl)-1 H-indol-2-yl] -methanone; 

15 (27) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3,3-difluoro-piperidme-l-car 
bonyl)-1 H-indol-2-yl]-methanone; 
/r\ ry\ 

2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-5-carboxyli 
20 c acid (2,2,2-trifluoro~ethyl)-amide; 

(29) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-trifluoromethyl-pyridin-2-
yl)-1 H-indoI-2-yl]-methanone; 
(30) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yi]-[6-(6-trifluoromethyl-pyridin-2-
yl)-1 H-mdol-2-yl]-methanone; 
(31) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-pyridin-2-yl)-lH-m 
dol-2-yl]-methanone; 

30 (32) 
[5-ammo-l~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-methyl-pyridin-2-yl)-lH-i 
ndol-2-yl]-methanone; 
(33) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-chloro-4-fluoro-phenyl)-l 

35 H-indol-2-yl]-methanone; 
(34) 
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[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-trifluoromethyl-pyridin-2-
yl)-1 H-indol-2-yl]-methanone; 
(35) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-trifluoromethyl~pyridin-2-

5 yl)-1 H-indol-2-yl]-methanone; 
(36) 
[5-amino-1 -(6-fluoro-2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(l H-indol-2-yl)-methan 
one; 
(37) 

10 2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazole-4-carbonyl] -1 H-indole-6-carboxyli 
c acid; 
(38) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-hydroxymethyl-1 H-indol-2-y 
l)-methanone; 

15 (39) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] - {6-[2-(4-methyl-piperazin-1 -yl)-
ethoxy]-1 H-indol-2-yl} -methanone; 
(40) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -methyl-oxetan-3 -ylmethox 

20 y)-1 H-indol-2-yl]-methanone; 
(41) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -fluoro-piperidin-1 -ylmeth 
yl)-1 H-indoi-2-ylj-methanone; 
(42) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6~ {[bis(2-methoxy-ethyl)amino 
] -methyl} -1 H-indol-2-yl)-methanone; 
(43) 
[5~amino-l-(2-methyl-lH-benzimidazol-5~yl)-lH-pyrazol~4-yl]-{6-[(methyl-prop-2-ynyl-amino) 
methyl]- lH-indol-2-yl} -methanone; 

30 (44) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3,3-difluoro-pyrrolidin-l-yl 
methyl)-1 H-mdol-2-yl]-methanone; 
(45) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2?5-dimethyl-pyrrolidin-l-yl 

3 5 methyl)-1 H-indol-2-yl]-methanone; 
(46) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(353 -difluoro-piperidin-1 -ylm 
ethyl)-1 H-indol-2-yl]-methanone; 
(47) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-((S)-3 -methyl-morpholin-4-yl 

5 methyl)-lH-indol-2-yl]-methanone; 
(48) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-lH-indol-2-yl)-metha 
none; 
(49) 

10 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5 -iodo-1 H-indol-2-yl)-methano 
ne; 
(50) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-pyrrolo [3,2-b]pyridin-2-yl)-
methanone; 

15 (51) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)~ lH-pyrazol-4-yl]-(5-bromo-6-trifluoromethyl-lH-
indol-2-yl)-methanone; 
(52) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-y]]-(6-iodo-1 H-indol-2-yl)-methano 

20 ne; 
(53) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-methyl-lH~indol-2~yl)-metha 
none; 
(54) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-isopropyl-1 H-indol~2-yl)-met 
hanone; 
(55) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-fluoro-phenyl)-l H-indol-2 
-yl]-methanone; 

30 (56) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-y 1] -(5 -benzyl-1 H-indol-2-yl)-metha 
none; 
(57) 
[5~ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-trifluoromethyl-pheriyl)-l 

35 H-indol-2-yl] -methanone; 
(58) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[5-(3-fluorophenyl)-1 H-indol-2-
yl]-methanone; 
(59) 
[5-amino-l-(2-methyMH-benzimidazol-5-yl)-lH-pyrazol-4-yl]~[5-(3-trifluoromethyl-phenyl)-l 

5 H-indol-2~yl]-methanone; 
(60) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4-yl]-(4-ethynyl-1 H-indol-2-yl)-meth 
anone; 
(61) 

10 [5-amino-l-(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5H-[l!3]dioxolo[4!5-f]indol-6-
yl)-methanone; 
(62) 
[5-amino-l -(7-fluoro-2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 
one; 

15 (63) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazoI-4-yl]-[5-(4-trifluoromethyl-phenyl)-1 
H-mdol-2-yl] -methanone; 
(64) 
[5-amino-1 -(2-methyl- 1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-butoxy-1 H-indol-2-yl)-m.etha 

20 none; 
(65) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazo!-4-yl]-[5-(l -methyl-piperidm~4-yl)-lH 
-indol-2-yl]-methanone; 
(66) 

25 N-{2-[5-amino4-(2-methyl-lH-benzimidazol-5-yl)-lH~pyrazole-4-carbonyl]-lH-ind.ol-6-yl}-me 
thanesulfonamide; 
(67) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridin-3-
yl)-1 H-indol-2-yl]-methanone; 

30 (68) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-butyl-1 H-indol-2-yl)-methan 
one; 
(69) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(l-methyl-lH-pyrazol-4-yl)-l 

35 H-indol-2-yl]-methanone; 
(70) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(5-methoxy-pyridin-3 -yl)-1H 
-indol-2-yl]-methanone; 
(71) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-methoxy-pyridin-3-yl)-lH 

5 -indol-2-yl]-methanone; 
(72) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-cyclopropyl-lH-indol-2~yl)-
methanone; 
(73) 

10 [5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-methoxy-phenyl)-lH-indo 
l-2-yl]-methanone; 
(74) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-phenyl-1 H-indol-2-yl)-metha 
none; 

15 (75) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-methanesulfonyl-pyridin-3 
-yl)-1 H-indol-2-yl]-methanone; 
(76) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-isopropyl-lH-indol-2-yl)-met 

20 haaone; 
(77) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyridin-2-yl-lH-indol-2-yl)-
methanone; 
(78) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-cyclopropyl-lH-indol-2-yl)-
methanone; 
(79) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-pyridazin-3 -yl-1 H-indol-2-yl) 
-methanone; 

30 (80) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(5-isopropoxy-1 H-indol-2-yl)-m 
ethanone; 
(81) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH~pyrazol-4-yl]-[5-(2-methoxy-ethoxy)-lH-indo 

35 l-2-yl]-methanone; 
(82) 
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[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(5-cyclopropylmethoxy-1 H-indo 
1-2-yl)-methanone; 
(83) 
[5-amino-l ~(2-methyl-lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-(252-difluoro-5H-[l,3]dioxolo[4, 

5 5-f]indol-6-yl)-methanone; 
(84) 
[5-amino-l -(2-methyl-lH-benzimidazol~5-yl)-1 H-pyrazol-4-yl] -[6-(3 -chloro-pyridin-2-yl)-1 H-in 
dol -2-y 1] -methanone; 
(85) 

10 [5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5~fluoro-pyridin-2-yl)-lH-in 
dol-2-yl] -methanone; 
(86) 
[5-amino-l -(2-methyl-lH-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-morpholin-4-yL-pyridazin-
3-yl)-lH-indol-2-yl]-methanone; 

15 (87) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-chloro-6-cyclopropylmethox 
y-1 H-indol-2-yl)-methanone; 
(88) 
[5-amino-l-(2-methyl-lH-benzimidazoi-5-yl)-lH-pyrazol-4-yl]-[6-(2,4-difluoro-phenyl)-lH-ind 

20 ol-2-yl]-methanone; 
(89) 
[5-amino-l-(2-methyl-rH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyridazin-4-yl-lH-indol-2-yl) 
-methanone; 
(90) 

25 [5-amino-l -(2-methyl-1 H-benzimidazol-5 -yl)-l H-pyrazol-4-yl] -(3-fluoro-1 H-indol-2-yl)-methan 
one; 
(91) 
[5-amino-l-(2-methyl-lH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-isopropyl-piperidin-4-yl)-
6-trifluoromethyl-1 H-indol-2 -yl] -methanone; 

30 (92) 
2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indo] e-6-carbonitri 
le; 
(93) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(1.2!3,6-tetrahydro-pyridin-4-

3 5 yl)-1 H-indol-2-yl]-methanone; 
(94) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-piperidin-4-yl- lH-indol-2-yl) 
-methadone; 
(95) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-((R)-3-fluoro-pyrroiidin-1 -yl 

5 methyl)-1 H-indol-2-yl]-methanone; 
(96) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fluoro-5-piperidin-4-yl-lH-in 
dol-2-yl)-methanone; 
(97) 

10 [5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-fluoro-5-(l-methyl-piperidin-
4-yl)-1 H-indoI-2-yl]-methanone; 
(98) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)~lH-pyrazol-4-yl]-[5-(l-isopropyl-piperidin-4-yl)-
lH-indol-2-yl]-methanone; 

15 (99) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4~yl]-[6-fluoro-5-(l-isopropyl-piperid 
in-4-yl)-lH-indol-2-yl]-methanone; 
(•*. r\r\\ 

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

(101) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-morpholin-4-ylpyridin-3-y 
l)-lH-indol-2-yl]-methanone; 
(102) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-pyridin-3-yl-lH-indol-2-yl)-
methanone; 
(103) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-piperazin-l-yl-pyridin-3-y 
l)-lH-indol-2-yl]-methanone; 

30 (104) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(6-hydroxy~pyridin-3-yl)-1H-
indol-2-yl]-methanone; 
(105) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-fluoro-5-(4-methyl-piperazin-

35 1 -yimethyl)-1 H-indol-2-yl]~methanone; 
(106) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-fluoro-5-pyrrolidin-1 -ylmeth 
yl-1 H-indol-2-yl)-methanone; 
(107) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(l-methyl-piperidin-4-yl)-lH 

5 -indol-2~yl]-methanone; 
(108) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-morpholm-4~yl-phenyl)-l 
H-indol-2-yl]-methanone; 
(109) 

10 [5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yI)-1 H-pyrazol-4-yl]~ [6-(3 ;4,5,6-tetrahydro-2H-[l ,2 s] 
bipyridin~5'-yl)-lH-indol-2-yl]-methanone; 
(110) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(6-piperazin-1 -yl-pyridin-3 -y 
l)-lH-indol-2-yi]-methanone; 

15 (111) 
[5-amino-l-(2-metbyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-methoxy-pyridin-3-yl)-lH 
-indol-2-yl]-methanone; 
(112) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazoM-yl]-[5-((S)-3-methyI-morpholiri-4-yl 

20 methyl)-! H-indol-2-yl]-methanone; 
(11.3) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-((R)-3 -fluoro-pyrrolidin-1 -yl 
methyl)-1 H-indol-2-yl]-methanone; 
(114) 

25 [5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2.5-dimethyl-pyrrolidin-l-yl 
methyl)-1 H-indol-2-yl]-methanone; 
(115) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3-fluoro-piperidin-l-ylmeth 
yl)-l H-indol-2-yl]-methanone; 

30 (116) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(353-difIuoro-piperidin-l-ylm 
ethyl)-1 H-indol-2-yl]-methanone; 
(117) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)- lH-pyrazol-4-yl] -{ 6-[2-(4-methyl-piperazin-1 -yl) 

3 5 pyridin-4-yl] -1 H-indol-2-y 1} -methanone; 
(118) 



16 

[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyridin~4-yl-lH-mdol-2-yl)-
methanone; 
(119) 
[5-ammo-l-(2-methyl»lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4-fluoropiperidin-l-ylmethyl 

5 )-1 H-indol-2-yl]-methanone; 
(120) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]--[5-(4,4-difluoro-piperidin-l-ylm 
ethyl)-1 H-indol-2-yl]-methanone; 
(121) 

10 [5-amino-l-(2-difluoromethyl-lH-benzimidazol-5~yI)-rH-pyrazol-4-yl]-[5-(l-methyl-piperidin-4 
-yl)-lH-indol-2-yl]-methanone; 
(122) 
[5-amino-l-(2~difluoromethyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 
one; 

15 (123) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3,3-difluoro-pyrrolidin-l-yl 
methyl)-1 H-indol-2-y 1] -methanone; 
(124) 
[5-amino-l~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-cyc!opentyl-piperidin-4-yl 

20 )-1 H-indol-2-y 1] -methanone; 
(125) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-( 1 -cyclohexyl-piperidin-4-yl) 
-1 H-indol-2-yI]-methanone; 
(126) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazoi-4-yl]-(4-bromo-1 H-pyrrol~2-yl)-meth 
anone; 
(127) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-pyrrol-2-yl)-methanone; 
(128) 

30 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-phenyl-lH-pyrrol-2-yl)-meth 
anone; 
(129) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]~[4-(3-chloro-phenyl)-lH-pyrrol-
2-yl]-methanone; 

35 (130) 
[5 -amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] -[4-(4-fluoro-phenyl)-1 H-pyrrol-
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2-yl]-methanone; 
(131) 
[5-amino-1-(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-ylH4-(3-fluoro-phenyl)-1 H-pyrrol-
2-y]]-methanone; 

5 (132) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yi)-1 H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl- lH-in 
dol-2-yl)-methanone; 
(133) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-morpholin-4-yl-ethylamin 

10 o)- lH-indol-2-yl]-methanone; 
(B4) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4-methyl-piperazine-l-carbo 
nyl)-1 H-indol-2~yl]-methanone; 
(135) 

15 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethylamin 
0)-1 H-indol-2-yl]-methanone; 
(136) 
[5-amino-l-(2-methyl-lH-benzimidazoI-5-yl)-lH-pyrazol-4-yl]-[5-(piperazine-l-carbonyl)-lH-i 
ndol-2-yl]-methanone; 

20 (137) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-lH-
indol-2-yl]-methanone; 
(138) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]~[4-(2-hydroxy-l -hydroxymethyl 

25 -ethylamino)-1 H-indol-2-yl]-methanone; 
(139) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-pyridin-4-yl-ethylamino)-
lH-indol-2-yl]-methanone; 
(140) 

30 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-methoxy-ethylamino)-lH-
indol-2-yl]-methanone; 
(141) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]~(6-morphoIin-4-yl~lH-indol-2-y 
1)-methanone; 

35 (142) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-morpholin-4-yl-lH-indol-2-y 



18 

l)-methanone; 
(143) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH~pyrazol-4-yl]-(4-morpholin-4-ylmethyl-lH-in 
dol-2-yl)-methanone; 

5 (144) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-morpholin-4-ylmethyl-lH-in 
dol-2-yl)-methanone; 
(145) 
[5-amino-1 -(2-methyl-1 H-benzimidazoi-5-yI)-1 H-pyrazoi-4-yi]-[5-(morpholine-4-carbonyI)-1H-

10 indol-2-yl]-methanone; 
(146) 
[5-amino-1 -(2-isopropyl-1 H-benzi.m.idazol-5-yl)-1 H-pyrazol-4-yl]-(l H-indol-2-yl)~methanone; 
(147) 
[5-amino-l -(2-propyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 

15 (148) [5-amino-l-(lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(149) 
[5-amino-1 -(2-trifluoromethyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-indol-2-yl)-methan 
one; 
(150) [5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 

20 (151) 
[5-amino-l-(2-benzyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(152) 
1 -(4- {2- [5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indol-5-ylm 
ethyl} -piperazin-1 -y l)-ethanone; 

25 (153) " 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4-methanesulfonyl-piperazin 
-l-ylmethyl)-lH~indol-2-yl]-methanone; 
(154) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-piperazin-l-ylmethyl-lH-ind 

30 ol-2-yl)-methanone; 
(155) 
l-(4-{2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indol-6-ylm 
ethyl} piperazin-l-yl)-ethanone; 
(156) 

35 [5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-methyl-piperazin-l-ylmeth 
yl)-lH-indol-2-yl]-methanone; 



19 

(157) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)~lH-pyrazol-4-yl]-[5~(4-methyl-piperazin-l-ylmeth 
yl)-1 H-indol-2-yl]-methaiione; 
(158) 

5 [5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-pyrrolidin-l-ylmethyl-lH-ind 
01-2-yl)-meth anone; 
(159) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(4-fluoro-1 H-indol-2-yl)-methan 
one; 

10 (160) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]~(5-fluoro-lH-indol-2-yl)-methan 
one; 
(161) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-1 H-indol-2~yl)-methan 

15 one; 
(162) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yi]-(lH-pyrrolo[2.3-b]pyridin-2-yl)-
methanone; 
(163) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-6-morpholin-4-ylmeth 
yl-lH-indol-2-yl)-methanone; 
(164) 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-5-carboxyli 
c acid; 

25 (165) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-methoxy-l H-mdol-2-yl)-met 
hanone; 
(166) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(456-dimethoxy-1 H-indol-2-yl)-

30 methanone; 
(167) 
[5-amino-l-(2 ~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-methoxy-lH-indol-2-yl)-met 
hanone; 
(168) 

35 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-methoxy-1 H-indol-2-yl)-met 
hanone; 
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(169) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4,6-dimethyl-lH-indol-2--yl)-m 
ethanone; 
(170) 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-te7"?-biityl-lH-indol-2-yl)-met 
hanone; 
(171) 
[5-amino-l -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -(5-isopropyl-1 H-indol-2-y l)-met 
hanone; 

10 (172) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4-yl]-(5-benzyloxy-1 H-indol-2-yl)-me 
thanone; 
(173) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yI)-1 H-pyrazol-4-yl]-(4-benzyloxy-1 H-indol-2-yl)-me 

15 thanone; 
(174) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(5,6-dimethoxy-1 H-indol-2-yl)-
rnethanone; 
(175) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fer/-butyl-lH-indol-2-yl)-met 
hanone; 
(176) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-fluoro-4-trifluoromethyl-lH-i 
ndol-2-yl)-methanone; 

25 (177) 
[5-amino-l -(2-methyI-lH-benzimidazol-5-yl)-lH-pyrazol-4-yI]-(5-phenoxy-lH-indo]-2-yl)-met 
hanone; 
(178) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-methylsulfanyl-lH-indol-2-yl 

30 )-methanone; 
(179) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-fer?-butyl-lH-indol-2-yl)-met 
hanone; 
(180) 

35 [5-amino-l-(2 ~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-methyl-lH-indol-2-yl)-metha 
none; 
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(181) 
[5-ammo-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(5-ethyI- lH-indol-2-yl)-methan 
one; 
(182) 

5 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-fluoro-6-trifluoromethyl-lH-i 
ndol-2-yl)-methanone; 
(183) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-5-methoxy-1 H-indol-2 
-yl)-methanone; 

10 (184) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-chloro-5-methoxy-lH-indol-
2-yl)-methanone; 
(185) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(5-chloro-6-methoxy-1 H-indol-

15 2-yI)-methanone; 
(186) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-isopropoxy-l H-indol-2-yl)-m 
ethanone; 
(187) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-benzyloxy- 1 H-indol-2-yl)-me 
thanone; 
(188) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-isopropoxy-1 H-indol-2-yl)-m 
ethanone; 

25 (189) 
[5-amino-l -(2-methyl-lH~benzimidazol-5-yl)-lH-pyrazol~4-yl]-(2,3-dihydro-6H-[l>4]dioxino[2, 
3-f]indol-7-yl)-methanone; 
(190) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(4,6-di-fert-butyl-1 H-indol-2-yl) 

30 -methanone; 
(191) 
2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazole-4-carbonyl] -1 H-indole-4-carbonitri 
le; 
(192) 

3 5 [5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-imidazol~ 1 -yl-1 H-indol-2-yl) 
-methanone; 
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(193) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethylsulfanyl-lH-i 
ndol-2-yl)-methanone; 
(194) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazo]-5-yl)-1 H-pyrazol-4-yl] -(5-methylsulfanyl-1 H-indol-2-yl 
)-methanone; 
(195) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol~4-yl]-(5-methanesulfonyl-lH-indol-2-
yl)-methanone; 

10 (196) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4,4-difluoro-piperidin-l-ylm 
ethyl)-1 H-indoI-2-yI]-methanone; 
(197) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -[6-(4-fluoro-piperidin-1 -ylmeth 

15 yl)-1 H-indol-2 -yl] -methanone; 
(198) 
[5-ami.no-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -[6-(oxetan~3-yloxy)-1 H-indol-2-
yi]-methanone; 
(199) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-hydroxy-lH-indol-2-yl)-meth 
anone; 
(200) 
[5-amino-1 -(2-methyl-l H-benzimidazoI-5-yl)-1 H-pyrazol-4-yl] -(6-methanesulfonyl-1 H-indol-2-
yl)-methanone; 

25 (201.) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4,5-dibromo- lH-pyrrol-2-yl)-m 
ethanone; 
(202) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(4,5-diphenyl-1 H-pyrrol-2-yl)-m 

30 ethanone; 
(203) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(4,5 -dipyridin-3 -yl-1 H-pyrrol-2-
yl)-methanone; 
(204) [5-amino~l-(2-methyl-3H-

3 5 benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-chloro-1 H-indol-2-yl)-methanone; 
(205) 
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[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-chloro-lH-indol-2-yl)-:metha 
none; 
(206) 
[5-amino4-(2-methyHH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-3-yl)-methanone; 

5 (207) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(lH-indol-6-yl)-methanone; 
(208) 
[5-amino-l -(2-methyl-l H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] -(5-bromo-6-fluoro-1 H-indol-2-y 
l)-methanone; 

10 (209) 
[5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-bromo-6-fluoro-lH-indol-2-yl) 
-methanone; 
(210) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethyl-lH-indol-2-y 

15 l)-methanone; 
(211) 
[5-amino-1 -(2-methyl-1 H-benzimidazol~5-yl)- 1 H-pyrazol-4-yl]-(5-trifluoromethoxy-1 H-indol-2-
yl)-methanone; 
(212) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4,6-dichloro-1 H-indol-2~yl)-me 
thanone; 
(213) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-4-fluoro-lH-indol-2-y 
l)~methanone; 

25 (214) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-trifluoromethoxy- lH-indoI-2-
yl)-methanone; 
(215) 
[5-amino-l-(2-ethyl-lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethoxy-lH-mdol-2-yl 

30 )-methanone; 
(216) 
[5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethyl-lH-indol-2-yl)-
methanone; 
(217) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5;6-dichloro-lH-indol-2-yl)-me 
thanone; 
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(218) 
[5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-5-fluoro-lH-indol-2-yl) 
-methanone; 
(219) 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(455-dichloro-lH-indol-2-yl)-me 
thanone; 
(220) 
[5-amino-l -(2-methyl-l H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(456-difluoro-lH-indol-2-yl)-me 
thanone; 

10 (221) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -chloro-pyridin-4-yl)-1 H-in 
dol-2-yl]-methanone; 
(222) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-methyl-pyridme-3-yl)-lH-

15 indol-2-yi]-methanone; 
(223) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)~ 1 H-pyrazol-4-yl]-[6-(5~fhioro-pyridin-3-yl)-1 H-in 
aoi-2-yl] -methanone; 
(224) 

20 [5-amino- l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-trifluoromethyl-pyridin-3-
yl)-1 H-indol-2-yl] -methanone; 
(225) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-2-methoxy-pyridin-
3-yl)-1 H-indol-2-yl]-methanone; 

25 (226) 
[5-amino-l-(2-methyl-lH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-pyridin-3-yl)-lH-in 
doI-2-ylJ-methanone; 
(227) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-thiophen-3 -yl-1 H-indol-2-yl) 

30 -methanone; 
(228) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yI]- [6-(4-ehloropyridin-3 -yl)-l H-in 
dol-2-yl]-methanone; 
(229) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-thiophen-2-yl-lH-indol-2-yl) 
-methanone; 
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(230) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-fluoro-pyridin-4-yr)-l H-in 
doI-2-yl]-methanone; 
(231) 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-trifluoromethyl-pyridin-4-
yl)-1 H-indol-2-yl] -methanone; 
(232) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3.3-difluoro-pyrroiidine-l-ca 
rbonyI)-lH-indoI~2-yl]-methanone; 

10 (233) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)~lH-pyrazol-4-yl]-[5~(2,6-dimethyl-morpholine-4-
carbonyl)-1 H-indol-2-yl] -methanone; 
(234) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-([l,4'] 
bipiperidinyl- 3 '-carbonyl)-1 H-indol-2-yl]-methanone; 

15 (235) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-{5-[4-(2,2,2-trifluoro-ethyl)-pip 
erazine-1 -carbonyl] -1 H-indol-2-yl} -methanone; 
{ZJV) 

[5-amino-l-(2-methyl-lH-beiizimidazol-5-yl)-lH-pyrazol-4-yl]-{5-[4-(2-hydroxy-ethyl)-piperaz 
20 ine-1 -carbonyl] - lH-indol-2-yl} -methanone; 

(237) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(353?4,4-tetrafluoro~pyrrolidin 
e-1 -carbonyl)-1 H-indol«2-y 1] -methanone; 
(238) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-((R)-3-fluoro-pyrrolidine-l-c 
arbonyl)-lH-indol-2-yl]-methanone; 
(239) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-((S)-3-fluroro-pyrrolidine-l-c 
arbonyl)-!H-indol-2-yl]-methanone; 

30 (240) 
[5-amino-1 -(2-methyl-1 H-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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4-(3 -methoxy-phenyl)-! H-pyrr 

35 ol-2 -yl] -methanone; 
(242) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4,5-bis-(3 -fluoro-phenyl)-1 H-p 
yrrol-2-yl]-methanone; 
(243) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4,5-bis-(4-m.ethoxy-phenyl)-1H 

5 -pyrrol-2-yl]-methanone; 
(244) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2,4-difluoro-phenyl)-lH-pyr 
rol-2-yl]-methanone; 
(245) 

10 [5-amino-l-(2-methy3-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(4-trifluoromethoxy-phenyl)-
1 H-pyrrol-2-yI] -methanone; 
(246) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4;5-bis-(3-methoxy-phenyl)~ 1H 
-pyrrol-2-ylj-methanone; 

15 (247) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-benzofuran-2-yl~methanone; 
(248) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-benzo[b] 
thiophen-2-yl-methan.one; 
(249) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-benzothiazol-2-yl-methanone; 
(250) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-fluoro-phenyl)-methanone; 
(251) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(3-chloro-phenyl)-methanone; 

25 (252) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-3-yl-methanone; 
(253) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-7-yl-methanone; 
and 
(254) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-6-yl-methanone. 
[6] A pharmaceutical composition comprising the compound of any one of [1] to [5], or a 

30 pharmaceutically acceptable salt thereof; and a carrier. 
[7] 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. 

35 [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 

5 effective amount of a composition comprising the compound of any one of [1] to [5] or a 
pharmaceutically acceptable salt thereof to a patient in need of prevention or treatment of cancer. 
[11] Use ofthe compound ofany one of[l]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 

10 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: 

wherein Ri, R2, R3. and R4 each independently represents the group listed below: 
Ri represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, C1-6 alkyl, C2-6 alkenyl, 
C2-6 alkynyl, C6-io aryl CM alkyl, -OR5, -NR6R7, -(CR^nZi, -C(0)NRI2RI3, -SRM, -SORI5, 
-SO2R16, -NR17SO2R1B. COOH, Cg-io aryl which is optionally substituted by one or more groups 

20 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, -COR19, -COOR20, 
-0C(0)R21, -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, -OSO2R30, -SO3R3U or 
-Si(R32)3; 
R2 represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, C5-6 alkyl, C2~6 alkenyl, 

25 C2-6 alkynyl, C6-io aryl CM alkyl, -OR5, -NR^Ry, -(CR8R9)nZi, -C(0)NRI2R33, -SRM, -SOR15, 
-S02Ri6, -NR17SO2R18, COOH, C6~IG 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. -COR19, -COOR20, 
-0C(0)R2], -NR22C(0)R23; -NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, -OS02R3O, -S03R3I, or 
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-Si(R32)3; or 
Ri and R2, 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; 

5 R3 represents hydrogen, C1-5 alkyl. Ce-io aryl C1-6 alkyl. or CM haloalkyl; 
R4 represents hydrogen, halogen, C1.3 alkyl, CM haloalkyl, hydroxy, cyano, nitro, CM alkoxy, 
-(CHa)nZi, -NR6R7, -OR5, -C(0)NRI2RI3, -SRi4> -SOR15, -S02RI6, NRI7S02RI8, COOH, -COR19, 
-COOR20, -0C(0)R21S -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, 
-OSO2R30-SO3R3i5or -Si(R32)3; 

10 A represents a 5- to 10-membered heteroaryl ring or C6-io aryl ring; 
R5 represents CM alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl CM alkyl, C2-6 alkenyl, C2_6 alkynyl, CM 
haloalkyl, C1.3 alkoxy C2_4 alkyl, C].3 alkoxy CM alkoxy C2.4 alkyl, C2-4 aminoalkyl, CM 
alkylamino C2-4 alkyl, di(Ci_4 alkyl)amino C24 alkyl, C6-io aryl, C6-io aryl Ci_3 alkyl, or 3- to 
10-membered heterocyclyl C1.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered 

15 heteroaryl, 5- to 10-membered heteroaryl C1-3 alkyl, CM monohydroxy alkyl, CM dihydroxy 
alkyl, or CM trihydroxy alkyl which is optionally substituted by one or more groups selected 
from group Q; 
Re ana R7, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2_6 alkynyl, CM haloalkyl, C1.3 alkoxy C2.4 alkyl. C6-10 aryl C1-3 alkyl, 3- to 10-membered 

20 heterocyclyl C1-3 alkyl, 5- to 10-membered heteroaryl C1-3 alkyl, C2-6 monohydroxy alkyl, C2-6 
dihydroxy alkyl, C2-6 trihydroxy alkyl, 3- to 10-membered heterocyclyl, C2_4 aminoalkyl, CM 
alkylamino CM alkyl, di(Ci.4 alkyl)amino C2_4 alkyl, or cyano(Ci-3 alkyl); or R6 and R7. together 
with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered 
heteroaryl; 

25 n represents 1 to 3; 
R8 and R9, which are the same or different, each represents hydrogen, CM alkyl, or halogen; or 
alternatively, Rg and R9, together with a carbon atom linked thereto, form a cycloaliphatic ring; 
Zj represents hydrogen, NR10R11, hygroxyl, or 3- to 10-membered heterocyclyl or 5- to 
10-membered heteroaryl which is optionally substituted by one or more groups independently 

30 selected from group Q; 
Rio and Rn, which are the same or different, each represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, 
CM haloalkyl, C1-3 alkoxy C2.4 alkyl, cyano(Ci_3 alkyl), or C1.3 alkylsulfonyl C2.4 alkyl; or 
alternatively, Rio and Ru, together with a nitrogen atom linked thereto, form 3- to 10-membered 
heterocyclyl or 5- to 10-membered heteroaryl; 

35 RI2 and R13, which are the same or different, each represents hydrogen, CM alkyl, C2_6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, C1-3 alkoxy C2-4 alkyl, Cg-io aryl, 5- to 10-membered heteroaryl, 3- to 
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10-membered heterocyclyl, C6-10 CM alkyl, 3- to 10-membered heterocyclyl C1.3 alkyl, 5- to 
10-membered heteroaryl C1.3 alkyl, cyano(C]-3 alkyl), C1.3 alkylsulfonyl C2-4 alkyl, 3- to 
10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl, or 3- to 10-membered 
heterocyclyl; or alternatively, R12 and R13, together with a nitrogen atom linked thereto, form 3-

5 to 10-membered heterocyclyl or 5- to 10-membered heteroaryl which is optionally substituted by 
one or more groups selected from group Q; 
RH represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C6-10 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 

10 from group Q; 
R55 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl. Cg-io 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; 

15 R16 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Cg-io 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; 
Rn represents hydrogen or CM alkyl; 

20 Rig represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, Ce-io 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; 
RIP represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C^-io aryl, or 5- to 

25 10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted by 
one or more groups selected from group Q; 
R20 represents CM alkyl, C^-] cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered heteroaryl, 
or 3-to 10-membered heterocyclyl; 
R21 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io aryl, 5- to 10-membered heteroaryl, 

30 or 3- to 10-membered heterocyclyl; 
R22 represents hydrogen, CM alkyl, or CM haloalkyl; 
R23 represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 
R24 represents hydrogen, CM alkyl, or CM haloalkyl; 

35 R25 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-io aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
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R.26 and R27, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2.6 alkynyl, CM haloalkyl, C1.3 alkoxyl C2-4 alkyl, C6-io aryl, 5- to 10-membered heteroaryl, 3-
to 10-membered heterocyclyl, C6-10 aryl CM alkyl, 3- to 10-membered heterocyclyl C1.3 alkyl, 5-
to 10-membered heteroaryl Cj.3 alkyl, cyano(Ci_3 alkyl), C1.3 alkylsulfonyl C2-4 alkyl, or 3- to 

5 10-membered cycloaliphatic ring; or alternatively, R26 and R275 together with a nitrogen atom 
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 
R28 and R295 which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, C1-3 alkoxyl C2_4 alkyl, C6-10 aryl, 5- to 10-membered heteroaryl. 3-
to 10-membered heterocyclyl, Ce-io aryl CM alkyl, 3- to 10-membered heterocyclyl C1.3 alkyl, 

10 5- to 10-membered heteroaryl C1-3 alkyl, cyano(Ci_3 alkyl), C1.3 alkylsulfonyl C2-4 alkyl, or 3- to 
10-membered cycloaliphatic ring; or alternatively, R28 and R29> together with a nitrogen atom 
linked thereto, form 3- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl; 
R30 represents CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 

15 R3! represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered heteroaryl, 
or 3- to 10-membered heterocyclyl; 
R32 represents CM alkyl or Ce-io aryl; 
<group P> 
hydrogen, halogen, CM alkyl. CM haloalkyl, -OH, C1-3 alkoxy. 3- to 10-membered 

20 heterocyclylamino, -S02Ri6, -CN, -N02, and 3- to 10-membered heterocyclyl; 
<group Q> 
hydrogen, halogen, CM alkyl, CM haloalkyl, -OH, C1.3 alkoxy, 3- to 10-membered heterocyclyl 
amine, -S02Ri6, -CN, -N02, C3.7 cycloalkyl, -COR19, and 3- to 10-membered heterocyclyl. 
[102] The compound of [101] or a pharmaceutically acceptable salt thereof, wherein A represents 

25 indole, azaindole, or pyrrole. 
[103] The compound of [101] or [102], or a pharmaceutically acceptable salt thereof, wherein R3 
represents hydrogen, CM alkyl, C6.10 aryl CM alkyl, or C1-3 perfluoroalkyl. 
[104] The compound of any one of [101] to [103], or a pharmaceutically acceptable salt thereof, 
wherein R4 represents hydrogen, halogen, C1.3 alkyl, C1-3 perfluoroalkyl, cyano, methanesulfonyl, 

30 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-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(2) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyrrolidin-l-ylmethyl-lH-ind 
ol-2-yl)-methanone; 
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(3) 
[5-amino-1 -(2-methyl-l H-benzimi dazoI-5-yi)-1 H-pyrazoi-4-yI]-[6-(4-hydroxy-piperidin-1 -ylmet 
hyl)-1 H-indol-2-yl]-methanone; 
(4) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-pyrrolo[3 52-c]pyridin-2-yl)~ 
methanone; 
(5) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yI]-(6-piperazin-1 -yimethy 1-1 H-ind 
01-2-yl)-methanone; 

10 (6) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazo!-4-yl]-[6-(2-morpholin-4-yl-ethoxy)-l 
H-indol-2-yl]-methanone; 
(7) 
[5-amino*l~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yI]-[6-(tetrahydro-pyran~4-y]oxy)-l 

15 H-indol-2-yl]-metlianone; 
(8) 
[5-amino-l-(2-methyl-lH-benzimidazol-5~yl)-lH-pyrazol-4-yl]-(4-chloro-lH-indol-2-yl)-metha 
none; 
(9) 

20 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-bromo-lH-indol-2-yl)-metha 
none; 
(10) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(4-iodo- lH-indol-2-yl)-methano 
ne; 

25 (11) 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-caibonyl]-lH-indole-5-carbonitri 
le; 
(12) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yi)-lH-pyrazol-4-yl]-(6-bromo-5-fluoro-lH-indol-2-y 

30 l)-methanone; 
(13) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-ethynyl-1 H-indol-2-yl)-meth 
anone; 
(14) 

3 5 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-fluoro-phenyl)-1 H-indol-2 
-yl]-methanone; 
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(15) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(3 -fluoro-phenyl)-1 H-indol-2 
-yl]-methanone; 
(16) 

5 [5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4~fluoro-phenyI)-l H-indol-2 
-yl]-methanone; 
(17) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(2-chloro-phenyl)-1 H-indol-2 
-yij-methanone: 

10 (18) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-chloro-pheny])~l H-indol-2 
-yl]-methanone; 
(19) 
[5~amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-chloro~phenyl)-l H-indol-2 

15 -yl]-methanone; 
(20) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-trifluoromethyl-phenyl)-1 
H-indoi-2-yl] -methanone; 
(21) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-trifluoromethyl-phenyl)-l 
H-indol-2-yl] -methanone; 
(22) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazoI-4-yl] -[6-(4-trifluoromethyl-phenyl)-1 
H-indol-2-yl]-methanone; 

25 (23) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-bromo-lH-indol-2-yl)-metha 
none; 
(24) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-fluoro-pyridin-2-yl)-lH-in 

30 dol-2-yl]-methanone; 
(25) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-methyl-lH-indol-2-yl)-metha 
none; 
(26) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yIJ-[5-(454-difluoro-piperidine-1 -car 
bonyl)-1 H-indoI-2-yl]-methanone; 



33 

(27) 
[5-ammo-l-(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3,3-dif!uoro-piperidine-l-car 
bonyl)-1 H-indol-2-yl]-methaaone; 
(28) 

5 2-[5-amino-l -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indoie-5 -carboxyli 
c acid (2,2,2-trifluoro-ethyl)-amide; 
(29) . 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -[6-(5-trifluoromethyl-pyridin-2~ 
yl)-1 H-indol-2-yl]-methanone; 

10 (30) 
[5-amino-l -(2-methyl- lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-trifluoromethyI-pyridin-2-
yl)-1 H-indol-2-yl]-methanone; 
(31) 
[5-amino-l -(2-methyl-lH-ben2imidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-pyridin-2-yl)-l H-in 

15 dol-2-yl]-methanone; 
(32) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-methyl-pyridin-2-yl)-lH-i 
ndoi-2-yl]-methanone; 
(33) 

20 [5-amino-l -(2-methyl- lH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-ch!oro-4-fluoro-phenyl)-l 
H-indol-2-yl]-methanone; 
(34) 
[5-amino-l-(2-methyl-iH-benzimidazol-5-yl)-lH-pyrazoi-4-yi]-[6-(3-trifluoromethyl-pyridin-2-
yl)-1 H-indol-2-yl]-methanone; 

25 (35) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-l H-pyr azol-4-yl]-[6-(4-trifluoromethyl-pyridin-2-
yl)-l H-indol-2-yl] -methanone; 
(36) 
[5-amino-1 -(6-fluoro-2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(l H-indol-2-yl)-methan 

30 one; 
(37) 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazoIe-4-carbonyl]-lH-indole-6-carboxyli 
c acid; 
(38) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-hydroxymethyl-1 H-indol-2-y 
l)-methanone; 
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(39) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-{6-[2-(4-methyl-piperazin-l-yl)-
ethoxy] -1 H-indol-2-yl} -methanone; 
(40) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazoJ.-5-yl)-1 H-pyrazoI-4-yl]-[6-(3 -methyI-oxetan-3 -ylmethox 
y)-1 H-indol-2-yl]-methanone; 
(41) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -fluoro-piperidin-1 -ylmeth 
yl)-1 H-indol-2-yl]-methanone; 

10 (42) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-{[bis(2-methoxy-ethyl)ami.no 
]-methyl}-lH-indol-2-yl)-methanone; 
(43) 
[5-amino-1 -(2-methyI~ 1 H-benzimidazol-5-yl)-1 H-pyrazoI-4-yI]- { 6-[(methyl-prop-2-ynyl-amino) 

15 methyl]-1 H-indol-2-yl} -methanone; 
(44) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3,3-difluoro-pyrrolidin-l-yl 
methyl)-! H-indol-2-yl]-mefnanone; 
(45) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2,5-dimethyl-pyrrolidin-l-yl 
methyl)-1 H-indo 1-2-yl]-methanone; 
(46) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 s3 -difluoro-piperidin-1 -ylm 
ethyl)- lH-indol-2-yl]-methanone; 

25 (47) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-((S)-3-methyl-morpholin-4-yl 
methyl)-1 H-indo 1-2-yl]-methanone; 
(48) 
[5-amino-l-(2~metbyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-lH-indol-2-yl)-metha 

30 none; 
(49) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-iodo-lH-indol-2-yl)-methano 
ne; 
(50) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-pyrrolo[3>2-b]pyridin-2-yl)-
methanone; 
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(51) 
[5-amino-l ~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-bromo-6-trifluoromethyl-lH-
indol-2-yl)-methanone; 
(52) 

5 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-iodo~ 1 H-indol-2-yl)-methano 
ne; 
(53) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-methyl-lH-indol-2-yl)-metha 
none; 

10 (54) 
[5-ammo~l-(2~methyl-lH-benzimidazol-5-yl)~lH-pyrazol-4-yl]-(4-i30propyI-lH-indol-2-yl)~met 
hanone; 
(55) 
[5-amino-l-(2-methyl-lH-beiizimidazol-5-yl)~lH-pyrazol-4-yl]-[5-(2~fluoro-phenyl)-l H-indol-2 

15 -yl]-methanone; 
(56) 
[5-amino-l-(2-methyl-lH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-benzyl-lH-indol-2-yl)-metha 
none; 
(57) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-trifluoromethyl-phenyl)-! 
H-indol-2-yl]-methanone; 
(58) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-!H-pyrazol-4-yl]-[5-(3-f!uorophenyl)-lH-mdol-2-
yl]-methanone; 

25 (59) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(3 -trifluoromethyl-phenyl)-1 
H-indol-2-yl]-methanone; 
(60) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(4-ethynyl- lH-indol-2-yl)-meth 

30 anone; 
(61) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5H-[l, 3]dioxolo[4,5-f]indol-6-
yl)-methanone; 
(62) 

35 [5-amino-l-(7-fluoro-2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl3-(lH-indol-2-yl)-methan 
one; 
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(63) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]-[5-(4-trifluoromethyl-phenyl)-1 
H-indol-2-yl]-methanone; 
(64) 

5 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-l H-pyrazol-4-yl] -(5-butoxy-1 H-indol-2-y ])-metha 
none; 
(65) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-methyl-piperidin-4-yl)-lH 
-indol-2-yl]-methanone; 

10 (66) 
N- {2-[5-amino-1 -(2-methyl-1 H-benzi.midazol~5~yl)-l H-pyrazole-4-carbonyl] -1 H-indol-6-yl} -me 
thanesulfonamide; 
(67) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(6-moipholin-4-yl-pyridin-3 -

15 yl)-lH-indol-2-yl]-methanone; 
(68) 
[5-amino-l -(2-methyl-l H-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-(6-butyl-lH-indol-2-yl)-methan 
one; 
(69) 

20 [5-amino-l-(2-methyl-lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-[6-(l-methyl-lH-pyrazol-4-yl)-l 
H-indol-2-yl]-methanone; 

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

25 (71) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-methoxy-pyridin-3-yl)-lH 
-indol-2-yl] -methanone; 
(72) 
[5-ammo-l-(2-methyl-l.H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-cyclopropyl-lH-indol-2-yl)-

30 methanone; 
(73) 
[5 -amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-y 1] - [6-(2-methoxy-pheny 1)-1 H-indo 
l-2-yl]-methanone; 
(74) 

35 [5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-phenyl-lH-indol-2-yl)-metha 
none; 
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(75) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(5-methanesulfonyl-pyridin-3 
-y])-lH-indol-2-yl]-methanone; 
(76) 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-isopropyl-lH-indol-2-yl)~met 
hanone; 
(77) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-pyridin~2-yl- lH-indol-2-yl)-
methanone; 

10 (78) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-cyclopropyl-1 H-indol-2-yl)-
methanone; 
(79) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl]-(6-pyridazin-3-yl-1 H-indol-2-yl) 

15 -methanone; 
(80) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-isopropoxy-lH-indol-2-yl)-m 
ethanone; 
(81) 

20 [5-amino-l-(2-methyl-lH-benzim.idazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-methoxy-ethoxy)-lH-indo 
1-2-yl] -methanone; 
(82) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol~4-yl]-(5-cyclopropylmethoxy-lH-indo 
l-2-yl)-methanone; 

25 (83) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(2,2-difluoro-5H-[ls3]dioxolo[4s 

5-f]indol-6-yl)-methanone; 
(84) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-chloro-pyridin-2-yl)-lH-in 

3 0 dol-2-yl] -methanone; 
(85) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(5-fluoro-pyridin-2-yl)-l H-in 
dol-2-yl]~methanone; 
(86) 

35 [5-amino-l-(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-morpholin-4-yI-pyridazin-
3-yl)-lH-indol-2-yl]-methanone; 
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(87) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-chloro-6-cyclopropylmethox 
y-1 H-indol-2-yl)-methanone; 
(88) 

5 [5-amino-l -(2-methyl-lH-benzimidazoI-5-yl)-l H-pyrazoI-4-yl]-[6-(2,4-difluoro-phenyl)-lH-ind 
01-2-yl]-methanone; 
(89) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-pyridazin-4-yl-1 H-indol-2-yl) 
-methanone; 

10 (90) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(3-fluoro-lH-indol-2-yl)-methan 
one; 
(91) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-isopropyl-piperidin-4-yl)-

15 6-trifluoromethyl-lH-indol-2-yl]-methanone; 
(92) 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-6-carbonitri 
le; 
(93) 

20 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l,2,3j6-tetrahydro-pyridin-4-
yl)-1 H-indo I-2-yl]-methanone; 
(94) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(5-piperidin-4-yl-1 H-indol-2-yl) 
-methanone; 

25 (95) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-((R)-3 -fluoro-pyrrolidin-1 -yl 
methyl)-1 H-indol-2-yl]-methanone; 
(96) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fluoro-5-piperidin-4-yl-l H-in 

30 dol-2-yl)-methanone; 
(97) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-fluoro-5-(l-methyl-piperidin-
4-yl)-1 H-indol-2-yl]-methanone; 
(98) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol- 5 -yl)-1 H-pyrazol-4-yl] - [5 -(1 -isopropy 1-piperi din-4-yl)-
lH-indol-2-yl]-methanone; 
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(99) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-fIuoro-5-(l-isopropyl-piperid 
in-4-yl)-1 H-indol-2-yl]-methanone; 
(100) 

5 [5-amino-1 -(2-methyMH-benzimidazol-5-yl)-1 H-pyrazol-4-yI]-(6-pyridin-3-yl- iH-indol-2-yI)-
methanone; 
(101) 
[5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yI)-1 H-pyrazol-4-yI]-[5-(6-morphoIin-4-ylpyridin-3 -y 
1)-1 H-indol-2-yl] -methanone; 

10 (102) 
[5-amino--1 -(2-methyl-1 H-benzimidazoI-5-yl)-1 H-pyrazoI-4-yl]-(5-pyridin-3 -yl-1 H-indoI-2-yI)-
methanone; 
(103) 
[5-amino- 2 -(2-methyl-lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(6-piperazi.n-1 -yl-pyridin-3-y 

15 l)-lH-indol-2-yl]-methanone; 
(104) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(6-hydroxy-pyridin~3-yl)-1H-
indol-2-yI]-methanone; 
(105) 

20 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]~[6-fluoro-5-(4-methyl-piperazin-
1 -yimethyl)-1 H-indol-2-yl]-methanone; 
(106) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fluoro-5-pyrrolidin-l-yhiieth 
yl- lH-indol-2-yl)-methanone; 

25 (107) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-( 1 -methyl-piperidin-4-yl)-1H 
-indol~2-yl]-meth anone; 
(108) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-morpholm-4-yl-phenyl)-l 

30 H-indol-2-yl]-methanone; 
(109) 
[5-amino-l-(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3,4;5;6-tetrahydro-2H-[l ,2'] 
bipyridin-5'-yl)-lH-indol-2-yl]-methanone; 
(110) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(6-piperazin-l-yl-pyridin-3-y 
1)-1 H-indol-2-yl]-methanone; 
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(HI) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-methoxy-pyridin-3-yl)-lH 
-indol-2-yl] -methanone; 
(112) 

5 • [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4-yl]-[5-((S)-3-methyl-morpholin-4-yl 
methyl)-1 H~indol-2-yl] -methanone; 
(113) 
[5-amino-l -(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-((R)-3-fluoro-pyrrolidin-l-yl 
methyl)-1 H-indol-2-yl]-methanone; 

10 (114) 
[5-amino-l ~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(255-d.imethyl~pyrrolidin-l-yl 
methyl)-1 H-indol-2-yl] -methanone; 
(115) 
[5-amino-l -(2-methyl-1 H-benzimi dazol-5-yl)-l. H-pyrazol-4-yl]-[5-(3-fluoro-piperidin-1 -ylmeth 

15 yl)-lH-indol-2-yl]-methanone; 
(116) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3.3-difluoro-piperidin-l -ylm 
ethyl)-lH-indol-2-yl]-iiiethanone; 
(117) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] - {6-[2-(4-methyl-piperazin-1 -yl) 
pyridin-4-yl] -1 H-indol-2-y 1} -methanone; 
(118) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-pyridin-4-yi-1 H-indol-2-yl)-
methanone; 

25 (119) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[5-(4-fluoropiperidin-1 -yimethyl 
)-1 H-indol-2-yl]-methanone; 
(120) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4,4-difluoro-piperidin-l-ylm 

30 ethyl)-1 H-indol~2-yl]~methanone; 
(121) 
[5-amino-l -(2-difluoromethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-methyl-piperidin-4 
-yl)-1 H-indol-2-yl]-methanone; 
(122) 

35 [5-amino-l -(2-difluoromethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 
one: 
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(123) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(3,3 -difluoro-pyrrolidin-1 -yl 
methyl)-1 H-indol-2-yl]-methanone; 
(124) 

5 [5-amino-l -(2-methyl- ] H-benzimidazol-5-yl)-lH-pyrazoI-4-yl]-[5-(l -cyclopentyl-piperidin-4-yl 
)-lH-indol-2-yl]-methanone; 
(125) 
[5-amino-l-(2-methyl-lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-[5-(l-cyclohexyl-piperidin-4-yl) 
-lH-indol-2-yl]-methanone; 

10 (126) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-bromo-lH-pyrrol-2-yl)-meth 
anone; 
(127) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-pyrrol-2-yl)-methanone; 

15 (128) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-phenyl-lH~pyrrol-2-yl)-meth 
anone; 
(129) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(3-chloro-phenyl)-lH-pyrrol-

20 2-yl] -methanone; 
(130) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(4-fluoro-phenyl)-l H-pyrrol-
2~yl]-methanone; 
031) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4-(3-fluoro-phenyl)-1 H-pyrrol-
2-yl]-methanone; 
(132) 
[5-amino-l-(2-methyi-lH-benzimidazol-5-yi)-lH-pyrazol-4~yl]-(6-morpholin-4~ylmethyl-l H-in 
dol-2-yl)-methanone; 

30 (133) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-morpholin-4-yl-ethylamin 
o)-1 H-indol-2-yl]-methanone; 
(134) 

[5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yl)-1 H-pyrazo 1-4-yI] - [5-(4-methy I-piperazine-1 -carbo 
35 nyl)-lH-indol-2-yl]-methanone; 

(135) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-morpholin-4-yl-ethylamin 
0)-lH-indol-2-yl]-methanone; 
(136) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(piperazine-l-carbonyl)-lH-i 

5 ndol-2-yl]-methanone; 
(137) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4-yl]-[4-(2~methoxy-ethylamino)-1H-
indol-2-yl]-methanone; 
(138) 

10 [5~amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-hydroxy-l-hydroxymethyl 
-ethylamino)- lH-indol-2-yl]-methanone; 
(139) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-pyridin-4-yl-ethylamino)-
lH-indol-2-yl]-methanone; 

15 (140) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(2-methoxy-ethylamino)-1H-
indoU2-yl]-methanone; 
(141) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-morpholm-4-yl-lH-indol-2-y 

20 l)-methanone; 
(142) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-morpholin-4-yl-1 H-indol~2-y 
1)-methanone; 
(143) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-morpholin-4-yImethyl-l H-in 
dol-2-yl)-methanone; 
(144) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-morpholin-4-ylmethyl-1 H-in 
dol-2-yl)-methanone; 

30 (145) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(moipholine-4-carbonyl)-lH-
indol-2-yl]-methanone; 
(146) 
[5-ammo-l-(2-isopropyl-lH-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(lH-indol-2-yl)-methanone; 

35 (147) 
[5-amino-1 -(2-propyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 



43 

(148) [5-amino-l-(lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(149) 
[5-amino-1 -(2-trifluoromethyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(l H-indol-2-yl)-methan 
one; 

5 (150) [5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(151) 
[5-amino-l-(2-benzyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(152) 
1 -(4- {2- [5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yI)-1 H-pyrazole-4-carbonyl]-1 H-indol-5-ylm 

10 ethyl} -piperazin-1 -y l)-ethanone; 
(153) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]~[5-(4-methanesulfonyl-piperazin 
-1 -yimethyl)-1 H-indol-2-yl]-methanone; 
(154) 

15 [5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol~4-yl]-(5-piperazin-1 -yimethyl-1 H-ind 
ol-2-yl)-methanone; 
(155) 
1 -(4- {2-[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-mdol-6-yhii 
ethyl} piperazin-l-yl)-ethanone; 

20 (156) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-methyl-piperazin-l -ylmeth 
yl)-1 H-indol-2-yl]-methanone; 
(157) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(4-methyl-piperazin-l-ylmeth 

25 yl)-1 H-indol-2-yl]-methanone; 
(158) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-pyrrolidin-1 -yimethyl-1 H-ind 
ol-2-yl)-methanone; 
(159) 

3 0 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(4-fluoro-1 H-indol-2-yl)-methan 
one; 
(160) 
[5-amino-l-(2-methyl-lH-benzimidazoI-5-yl)-lH-pyrazol-4-yl]-(5-fluoro-lH-indol-2-yl)-methan 
one; 

35 (161) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fluoro-lH-indol-2-yl)-methan 
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one; 
(162) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-pyrrolo[2s3 -b]pyridin-2-yI)-
methanone; 

5 (163) 
[5-amino-l~(2-methyl-lH-benzimidazo]-5-yl)-lH-pyrazol-4-y3]-(5-fluoro-6-morpholin-4-ylmeth 
yl-1 H-indol-2-yl)-methanone; 
(164) 
2-[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-5~carboxyli 

10 cacid; 
(165) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-methoxy~ 1 H-indol-2-yl)-met 
hanone; 
(166) 

15 [5-amino~ 1 -(2-methyl-1 H-benzimidazol-5-y3)-1 H-pyrazol-4-yl]-(4,6-dimethoxy-1 H-indol-2-yl)-
methanone; 
(167) 
[5-amino-l-(2-methyl-lH~benzimidazol~5-yl)-lH-pyrazol-4-yl]-(4-methoxy-lH-indol-2-yl)-met 
hanone; 

20 (168) 
[5-amino-
hanone; 
(169) 
[5-amino-

25 ethanone; 
(170) 
[5-ammo-
hanone; 
(171) 

30 [5-amino-
hanone; 
(172) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-benzyloxy-lH-indol-2-yl)-me 
thanone; 

35 (173) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]-(4-benzyloxy-1 H-indol-2-yl)-me 

1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]~(6-methoxy-1 H-indol-2-yl)-met 

l-(2-methyl~lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-(456-dimethyl-lH-indol-2-yl)-m 

1 -(2-methyl-l H-benzimi dazol-5~y})-lH-pyrazo]-4-yl]-(5-/f?r/-butyl-lH-indol-2-yl)-met 

1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl]-(5-isopropyl-1 H-indol-2-yl)-met 
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thanone: 
(174) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] -(5,6-dimethoxy-1 H-indol-2-yl)-
methanone; 

5 (175) 
[5-amino-l-(2-methyl-lH-benziinidazoI-5-yl)-lH-pyrazoM-yl]-(6-ferf-butyl-lH-indol-2-yl)-met 
hanone; 
(176) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-4-trifluoromethyl-1 H-i 

10 ndol-2-yl)-methanone; 
(177) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-phenoxy-1 H-indol-2-yl)-met 
hanone: 
(178) 

15 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-methylsulfanyl-lH-indol-2-yl 
)-methanone; 
(179) 

-cUiiiiiO" 1 -^Z-itieUx)' i i j~ x xx-pj x dZvjx—r~ j t-cu.ty.x~ ± ± x--i UUUJ. j I 

hanone; 
20 (180) 

[5-amino-1 -(2-methyl-1 H-benzimidazoi-5-yl)-1 H-pyrazol-4-yl]-(5-methyl- lH-indol-2-yl)-metha 
none; 
(181) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(5-ethyl-1 H-indol-2-yl)-raethan 

25 one; 
(182) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-6-trifluoromethyl-1 H-i 
ndol-2-yl)-methanone; 
(183) 

30 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-5-methoxy-1 H-indol-2 
-yl)-methanone; 
(184) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-chloro-5-methoxy-1 H-indol-
2-yl)-methanone; 

35 (185) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-chloro-6-methoxy-1 H-indol-
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2-yl)-methanone; 
(186) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -(6-isopropoxy-1 H-indol-2-yl)-m 
ethanone; 

5 (187) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-benzyloxy-1 H-indol-2-yl)~me 
thanone; 
(188) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(4-isopropoxv-1 H-indol-2-yl)-m 

10 ethanone; 
(189) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(2,3-dihydro-6H-[l,4]dioxino[2s 

3 -f] indol-7-y l)-methanone; 
(190) 

15 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4s6-di-/erf-butyl-1 H-indol-2-yl) 
-methanone; 
(191) 
2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazole-4-carbonyI]-1 H-indoie-4-carboniiri 
le; 

20 (192) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-imidazol-l-yl-lH-indol-2-yl) 
-methanone; 
(193) 
[5 -amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-y 1] -(5 -trifluoromethylsulfanyl-1 H-i 

25 ndol-2-yl)-methanone; 
(194) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5~methylsulfanyl-lH-indol-2-yl 
)-methanone; 
(195) 

30 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-methanesulfonyl-1 H-indol-2-
yl)-methanone; 
(196) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4,4-difluoro-piperidin-l-ylm 
ethyl)-lH-indol-2-yl]-methanone; 

35 (197) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-fluoro-piperidin-l-yhneth 
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yl)-lH-indol-2-yl]-methanone; 
(198) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(oxetan-3-yloxy)-lH-indol-2-
yl]-methanone; 

5 (199) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-hydroxy-lH-indol-2-yl)-meth 
anone; 
(200) 
[5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yl)-1 H-pyrazol-4-yl]-(6-methanesul.fonyl-1 H-indol-2-

10 yl)-methanone; 
(201) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl] -(4.5 -dibromo-1 H-pyrrol-2-yl)-m 
ethanone; 
(202) 

15 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol~4-yl]-(4,5-diphenyl-lH-pyrrol-2-yl)-m 
ethanone; and 
(203) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-S-yl)-1 K-pyrazol-4-yl]-(455-dipyndin-3-yl-1 H-pyrrol-2-
yl)-methanone. 

20 [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 

25 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 

30 tumor, 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] to [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 

35 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 

5 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. 

10 Mode for Carrying Out the Invention 
The present invention relates to aminopyrazole derivatives and uses thereof. The 

present inventors for the first time synthesized 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. 

15 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 hydrocarbyl 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 

20 (Ci-g; hereinafter, "Cp.q" means that the number of carbon atoms is p to q), C1.5 alkyl groups, CM 
alkyl groups, and C1-3 alkyl groups. 

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

25 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 C2-6 alkenyl groups. 

30 Specifically, the alkenyl includes, for example, vinyl group, allyl group, 1 -propenyl 
group, 2-propenyi group, l-butenyl group, 2-butenyl 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. 

35 Preferred alkynyl groups include C2-6 alkynyl groups. 
Specifically, the alkynyl includes, for example, ethynyl group, 1 -propynyl group, 
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propargyl group, 3-butynyl group, pentynyl group, and hexynyl group. 
The alkenyl 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. 
5 Preferred cycloalkyl includes C3-7 cycloalkyl groups. Specifically, the cycloalkyl group 

includes, for example, cyclopropyl 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 "cycloalkyl" defined above. Preferred 

10 cycloalkylalkyl groups include C3.7 cycloalkylCi.3 alkyl, and specifically includes, for example, 
cyclopropylmethyl group and cyclopropylethyl group. 

Herein, "hetero atom" refers to a nitrogen atom (N), oxygen atom (0), or sulfur atom 
(S). 

Herein, "halogen atom" refers to a fluorine atom, chlorine atom, bromine atom, or 
15 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 
20 group, trichloromethyl group, fluoromethyl group, difluoromethyl group, perfluoroalkyl group 

(such as trifluoromethyl group and -CF2CF3), and 2,2,2-trifluoroethyl group. 
Herein, "alkoxy" refers to an oxy group linked with an "alkyl" defined above. 

Preferred alkoxy includes C1-4 alkoxy groups and C1-3 alkoxy groups. Specifically, alkoxy 
includes, for example, methoxy group, ethoxy group, 1-propoxy group, 2-propoxy group, 

25 n-butoxy group, i-butoxy group, sec-butoxy group, and tert-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, 
30 trichloromethoxy group, and trifluoromethoxy group. 

Herein, "aryl" refers to a monovalent aromatic hydrocarbon ring. The aryl preferably 
includes Cg-io 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 
35 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 
5 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 
10 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, triaziny! group, 
benzofuranyl group, benzothienyl group, benzothiadiazolyl group, benzothiazolyl group, 
benzoxazolyi group, benzoxadiazolyl group, benzoimidazolyl group, indolyl group, isoindolyl 

15 group, azaindolyl group, indazolyl group, quinoly! group, isoquinolyi group, cinnolinyl group, 
quinazolinyl group, quinoxalinyl group, benzodioxolyl group, indolidinyl group, and 
imidazopyridyl group. 

Herein, "heterocyclyl" refers to a non-aromatic monovalent heterocyclic group in which 
the ring-constituting atoms include preferably one to five hetero atoms. The heterocyclyl may 

20 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, 

25 morpholinyl group, thiomorpholinyl group, pyrrolidinyl group, piperidinyl group, piperazinyl 
group, pyrazolidinyl group, imidazolinyl group, imidazolidinyl group, oxazolidinyl group, 
isooxazolidinyl group, thiazolidinyl group, isothiazolidinyl group, thiadiazolidinyl group, 
azetidinyl group, oxazolidone group, benzodioxanyl group, benzoxazolyi group, dioxolanyl 
group, and dioxanyl group. 

30 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 
Cg-io aryl CM alkyl and Cg-io aryl C1-3 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 
35 alkyl defined above is substituted with a "heteroaryl" defined above. The heteroarylalkyl 

preferably includes 5- to 10-membered heteroaryl C1-3 alkyl. Specifically, the heteroarylalkyl 
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includes, for example, pyrrolylmethyl group, imidazolylmethyl group, thienylmethyl group, 
pyridylmethyl group, pyrimidylmethyl 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 C1-3 alkyl. Specifically, the 
heterocyclylalkyl includes, for example, morpholinylmethyl 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 Ci-e monohydroxyalkyl and C2-6 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 CM dihydroxyalkyl and C2-6 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 CM trihydroxyalkyl and C2-6 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 C1-3 alkoxy CM alkyl and C1-3 alkoxy C2_4 alkyl. Specifically, the 
alkoxyalkyl includes, for example, methoxyethyl. 

Herein, "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 C1-3 alkoxy CM alkoxy CM alkyl and C1-3 
alkoxy C2-4 alkoxy C2-4 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 aminoalkyl group preferably 
includes CM aminoalkyl and CM aminoalkyl. 

Herein, "alkylamino" refers to an amino group linked with an "alkyl" defined above. 
The alkylamino preferably includes CM 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(Cj_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 CM alkylamino CM alkyl and CM alkylamino C2-4 alkyl. 

5 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(CM alkyl)amino CM alkyl and di(CM alkyl)amino C2-4 
alkyl. 

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

hetero cy cly 1 amino. 
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(C]_3 alkyl). 

15 Herein, "alkylsulfonyl" refers to a sulfonyl group linked with an "alkyl" defined above 
(i.e. alkyl-S02-). The alkylsulfonyl preferably includes C1-3 alkylsulfonyl. Specficaliy, the 
alkylsulfonyl includes methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, and i-propylsulfonyl. 

Herein, "alkylsulfonylalkyl" refers to a group in which an arbitrary hydrogen atom in an 
"alkyl" defined above is substituted with an "alkylsulfonyl" defined above. The 

20 alkylsulfonylalkyl preferably includes C1-3 alkylsulfonyl CM alkyl and C1-3 alkylsulfonyl C2-4 
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. 

25 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, bezizoate, 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 
30 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. 
35 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 
5 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. 
10 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 

15 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 

20 present invention, include, for example, hydrogen atom, carbon atom, nitrogen atom, oxygen 
atom, phosphorus atom, sulfur atom, fluorine atom, and chlorine atom. Their isotopes include 
2H, 3H, 13C, 14C, 15N, I70,180,3IP, 32P, 35S, iSF, and 36C1. In particular, radioisotopes such as 3H 
and 14C, which decay emitting radiation, are useful in in vivo tissue distribution study etc. of 
pharmaceuticals or compounds. Stable isotopes do not decay, are almost constant in abundance, 

25 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 
30 above are as follows: 

Ri shown above preferably represents hydrogen, hydroxy, halogen, cyano. nitro, C3-4 
haloalkyl, C\s alkyl, C2~6 alkenyl, C2-6 alkynyl, C3-7 cycloalkyl, Cg-io aryl CM alkyl, -OR5. 
-NR6R7, -(CRgRsJnZi, -C(0)NRi2Ri3, -SRU, -SORi5, -S02Ri5, -NRI7S02RI8, COOH, C6-io aryl 
which is optionally substituted with one or more groups independently selected from group P, 5-

35 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. -COR3.9, -COOR20, 
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-0C(0)R.2i, -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -S02NR2SR29, -OSO2R30, -SO3R31, or 
-Si(R32)3. 

Ri shown above more preferably represents hydrogen, hydroxy, halogen, cyano, CM 
haloalkyl, Ci~6 alkyl, C2-6 alkynyl, C3.7 cycloalkyl, C6-10 aryl CM alkyl, -OR5. -NRgR?, 

5 -(CRgRsJnZi, -C(0)NRi2Ri3, ~SRi4, -S02Ri6, -NRnS02Rig, COOH, C6-10 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. Specifically, the 
above 5- to 10-membered heteroaryl is particularly preferably an imidazolyl group, thienyl group, 

10 pyridyl groups pyridazinyl group, or pyrazolyl group. The above 3- to 10-membered 
heterocyclyl is particularly preferably a morpholinyl group, tetrahydropyridyl group, or 
piperidinyl group. 

R2 shown above preferably represents hydrogen, hydroxy, halogen, cyano, nitro, CM 
haloalkyl, Ci_g alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.7 cycloalkyl, Cg-io aryl CM alkyl, -OR5, 

15 -NR6R7, -(CRgR^Zs, -C(0)NRi2Ri3, -SRS4, -SORI5; -S02R!6, -NR17S02RIS, COOH, C6-io 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, -COR19, -COOR20, 
-0C(0)R2I, -NR22C(0)R23, -NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, ~OSO2R30, -S03R3I, or 

20 -Si(R32)3. 
R2 shown above more preferably represents hydrogen, halogen. CM haloalkyl, C1-6 alkyl, 

-OR5, C6.10 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 

25 particularly preferably a pyridyl group. 
Ri and R2 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 Rj and R2 are attached, is 

30 particularly preferably a dioxolanyl group or dioxanyl group. 
R3 shown above preferably represents hydrogen, C1-5 alkyl, Cg.io aryl C\.e alkyl, or CM 

haloalkyl, more preferably hydrogen, CM alkyl, C6-w aryl CM alkyl, or Ci-sperfluoroalkyl, and 
particularly preferably Ci alkyl. 

R4 shown above preferably represents hydrogen, halogen, C1-3 alkyl, CM haloalkyl, 
35 hydroxy, cyano, nitro, CM alkoxy, -(CH^Zi, -NR6R7, -OR5, ~C(0)NR]2Ri3, -SR34, -SOR15, 

-SO2R16, NRl7S02Ri8, COOH, -CORis, -COOR20, -0C(0)R21, -NR22C(0)R23, -NR24C(S)R25, 
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-C(S)NR26R27, -S02NR28R29, -OSO2R30-SO3R3i# or -Sx(R32)3. 
R4 shown above more preferably represents hydrogen, halogen, C1-3 alkyl, C1-3 

perfluoroalkyl, cyano, methanesulfonyl, hydroxyl, alkoxy, or amino, and particularly preferably 
hydrogen or halogen. 

Ring A shown above is represented by the following formula: 

(herein, it may be simply referred to as "A"). Ring A is preferably a 5- to 10-membered 
heteroaryl ring or C6-10 aryl ring, more preferably benzene, indole, azaindole, benzofuran, 
benzothiophene, benzothiazole, quinoline, or pyrrole, and particularly preferably indole or 

10 pyrrole. 
R5 shown above preferably represents C1.5 alkyl, C3.7 cycloalkyl, C3-7 cycloalkyl C1.3 

alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C1-3 alkoxy CM alkyl, Cj-3 alkoxy C3.4 alkoxy 
CM alkyl, CM amino alkyl, CM alkylamino CM alkyl, di(Ci_4 alkyl)amino CM alkyl, Cg-io aryl, 
Cg-io aryl C1-3 alkyl, or 3- to 10-membered heterocyclyl C1.3 alkyl, 3- to 10-membered 

15 heterocyclyl, 5- to 10-membered heteroaryl, or 5- to 10-membered heteroaryl Cj.3 alkyl, each of 
which is optionally substituted with one or more groups independently selected from group Q, 
C1-6 monohydroxyalkyl, C1-6 dihydroxyalkyl, or Cj-6 trihydroxyalkyl. 

R5 shown above more preferably represents C1.5 alkyl, C3.7 cycloalkyl C1-3 alkyl, CM 
haloalkyl, C1.3 alkoxy CM alkyl, Cg-io aryl, C6-io aryl C1.3 alkyl, or 3- to 10-membered 

20 heterocyclyl C1-3 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 piperazinylethyl group, 
oxetanylmethyl group, or morpholinylethyl group. The above 3- to 10-membered heterocyclyl 
is particularly preferably an oxetanyl group or tetrahydropyranyl group. 

25 R6 and R7 shown above may be the same or different, and each preferably represents 
hydrogen, CM alkyl, C2~e alkenyl, C2~6 alkynyl, CM haloalkyl, C1-3 alkoxy C2-4 alkyl, Ce-io aryl 
C2-3 alkyl, 3- to 10-membered heterocyclyl C1-3 alkyl, 5- to 10-membered heteroaryl C1-3 alkyl, 
Ci-6 monohydroxyalkyl, Ci~6 dihydroxyalkyl, Cj_6 trihydroxyalkyl, 3- to 10-membered 
heterocyclyl, CM aminoalkyl, CM alkylamino CM alkyl, di(Ci-4 alkyl)amino CM alkyl, or 

30 cyano(Cj_3 alkyl). 
R6 and R7 shown above more preferably each independently represent hydrogen, C1-3 

alkoxy CM alkyl, 3- to 10-membered heterocyclyl C1-3 alkyl, 5- to 10-membered heteroaryl C1-3 
alkyl, or Ci-g dihydroxyalkyl. Specifically, the 3- to 10-membered heterocyclylalkyl is 
particularly preferably a morpholinylethyl group, and the 5- to 10-membered heteroarylalkyl is 
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particularly preferably a pyridylethyl group. 
Alternatively. R.6 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 

5 "n" shown above represents an integer from 1 to 3. Preferably, n is 1. 
Rg and R9 shown above preferably may be the same or different, and each represents 

hydrogen. CM alkyl, or halogen, and more preferably hydrogen. 
Alternatively, Rg and R9 shown above can preferably be taken together with the carbon 

atoms to which they are attached to form an alicyclic ring. 
10 Zi shown above preferably represents hydrogen, NR10R11, -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 NRjoRn 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 

15 is particularly preferably a pyrrolidinyl group, piperazinyl group, piperidinyl group, or 
morpholinyl group. 

Rio and Rn shown above preferably may be the same or different, and each preferably 
represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C1-3 alkoxy CM alkyl, cyano(Ci-3 
alkyl), or CM alkylsulfonyl CM alkyl, more preferably CM alkyl, C2-6 alkynyl, or Ci_3 alkoxy 

20 C2-4 alkyl. 
Alternatively, Rio and Rn 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 

Rj2 and R13 shown above preferably may be the same or different, and each represents 
25 hydrogen, CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C1.3 alkoxy CM alkyl, Cg-io aryl, 

5- to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, C6-10 aryl CM alkyl, 3- to 
10-membered heterocyclyl C1-3 alkyl, 5- to 10-membered heteroaryl C1-3 alkyl, cyano(C]-3 alkyl), 
C1-3 alkylsulfonyl CM alkyl, or 3- to 10-membered alicyclic ring, more preferably hydrogen, CM 
alkyl, or CM haloalkyl 

30 Alternatively, R12 and R*3 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 

35 piperidinyl group are more preferred. 
R14 shown above preferably represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM 
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haloalkyl, Cg-io aryl which is optionally substituted with one or more groups independently 
selected from group P5 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 CM alkyl or CM haloalkyl. 

5 R15 shown above preferably represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM 
haloalkyl, C6-10 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-memberedheterocyclyl each 
of which is optionally substituted with one or more groups independently selected from group Q. 

Ri6 shown above preferably represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM 
10 haloalkyl, C6_io 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 CM alkyl. 

Rn shown above preferably represents hydrogen or C3.4 alkyl, and more preferably 
15 hydrogen. 

R18 shown above preferably represents CM alkyl, C2-6 alkenyl, C2-e alkynyl, CM 
haloalkyl, Cg.io 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, 

20 and more preferably represents CM alkyl. 
R19 shown above preferably represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM 

haloalkyl, C^-io 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 

25 10-membered heterocyclyl each of which is optionally substituted with one or more groups 
independently selected from group Q. Specifically, this 3- to 10-membered heterocyclyl is 
more preferably a piperazinyl group, morpholinyl group, pyrrolidinyl group, or piperidinyl 
group. 

R20 shown above preferably represents CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-10 
30 aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl. 

R21 shown above preferably represents CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6^io 
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl. 

R22 shown above preferably represents hydrogen, CM alkyl, or CM haloalkyl. 
R23 shown above preferably represents hydrogen, CM alkyl, C3-7 cycloalkyl, CM 

35 haloalkyl, Cg.io aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl. 
R24 shown above preferably represents hydrogen, CM alkyl, or CM haloalkyl. 
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R.25 shown above preferably represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 
aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl. 

R26 and R27 shown above preferably may be the same or different, and each represents 
hydrogen, CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C1.3 alkoxy CM alkyl, C6-io aryl, 

5 5- to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, C6-10 aryl CM alkyl, 3- to 
10-membered heterocyclyl C1.3 alkyl, 5- to 10-membered heteroaryl C3.3 alkyl, cyano(Ci-3 alkyl), 
Ci-3 alkylsulfonyl CM alkyl, or 3- to 10-membered alicyclic ring. 

Alternatively, R26 and R27 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 10-membered heteroaryl. 
R28 and R29 shown above preferably may be the same or different, and each represents 

hydrogen, CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C\.3 alkoxy CM alkyl, Ce-io aryl, 
5- to 10-membered heteroaryl, 3- to 10-membered heterocyclyl, Ce-io aryl CM alkyl, 3- to 
10-membered heterocyclyl C1.3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl, cyano(Ci-3 alkyl), 

15 Ci_3 alkylsulfonyl CM alkyl, or 3- to 10-membered alicyclic ring. 
Alternatively, R28 and R29 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. 

R30 shown above preferably represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io 
20 aryl, 5- to 10-membered heteroaryl, or 3- to 10-membered heterocyclyl. 

R31 shown above preferably represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Cg-io 
aryl, 5- to 10-membered heteroaryl, or 3- to 10-memberedheterocyclyl. 

R32 shown above preferably represents C3-4 alkyl, or Ce-io aryl. 
Preferred substituents included in group P defined above are halogen, CM alkyl, CM 

25 haloalkyl, -OH, C1.3 alkoxy, C3.3 haloalkoxy,"3- to 10-membered heterocyclylamino, -S02R, -CN, 
-NO2, and 3- to 10-membered heterocyclyl; and more preferably halogen, CM haloalkyl, C1-3 
alkoxy, C1-3 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, CM alkyl, CM 
30 haloalkyl, -OH, C1-3 alkoxy, CM monohydroxyalkyl, CM dihydroxyalkyl, CM trihydroxyalkyl, 

3- to 10-membered heterocyclylamino, -S02R, -CN, -N02, C3.7 cycloalkyl, -COR19, and 3- to 
10-membered heterocyclyl which is optionally substituted with CM alkyl; and more preferably 
halogen, CM alkyl, CM haloalkyl, -OH, CM alkoxy, CM monohydroxyalkyl, -SO2R16, C3_7 

cycloalkyl, -COR29, and 3- to 10-membered heterocyclyl which is optionally substituted with 
35 CM alkyl. Specifically, this 3- to 10-membered heterocyclyl is more preferably a piperazinyl 

group, piperidinyl group, or morpholinyl group. 
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Specifically, the compounds of the present invention include, for example: 
(1) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(2) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyrrolidin-l-ylmethyl-lH-ind 

5 ol-2-yl)-methanone; 
(3) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-hydroxy-piperidin-l-ylmet 
hyl)-1 H-indol-2-yl]-methanone; 
(4) 

10 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-pyrrolo[3,2-c]pyridin-2-yl)-
methanone; 
(5) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol~4-yl]-(6-piperazin-l-ylmethyl-l H-ind 
01-2-yl)-methanone; 

15 (6) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)~lH-pyrazol-4-yl]-[6-(2-morpholin-4-yl~ethoxy)-l 
H-indol-2-yl]-methanon.e; 
/n\ V) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[6-(tetrahydro-pyran-4-yloxy)-1 

20 H-indol-2-yl] -methanone; 
(8) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(4-chloro-lH-indol-2-yl)-metha 
none; 
(9) 

25 [5-amino-1 -(2-methyl-1 H-benzimi.dazol-5-yl)- lH-pyrazol-4-yl]-(5~bromo-1 H-indo l-2-yl)-metha 
none; 
(10) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-iodo-lH-indol-2-yl)-methano 
ne; 

30 (11) 
2- [5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indole-5-carbonitri 
le; 
(12) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-5-fluoro-lH-indol-2-y 

35 l)-methanone; 
(13) 



60 

[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-ethynyl-1 H-indol-2-yI)-meth 
anone; 
(14) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-S-yl)-1 H-pyrazol-4-yl]- [6-(2-fluoro-phenyI)-1 H-indol-2 

5 -yl]-methanone; 
(15) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]- [6-(3 -fluoro-phenyl)-1 H-indol-2 
-yl]-methanone; 
(16) 

10 [5-amino- l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-fluoro-phenyl)-l H-indol-2 
-yl]-methanone; 
(17) 
[5-amino-l-(2-methyl- lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-chloro-phenyl)-lH-indol-2 
-yl]-methanone; 

15 (IS) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]- [6-(3 -chloro-phenyl)-1 H-indol-2 
-yl]-methanone; 
/1 r\\ Kiy) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-chloro-phenyl)-1 H-indol-2 

20 -yl]-methanone; 
(20) 
[5-amino-l-(2-methyl-lH-benzimidazol-5~yl)-lH-pyrazol-4-yl]-[6-(2-trifiuoromethyl-phenyl)-l 
H-indol-2-yl]-methanone; 
(21) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]- [6-(3-trifluoromethyl-phenyl)-! 
H-indol~2-yl]-methanone; 
(22) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-trifluoromethyl-phenyl)-l 
H-indol-2-yl]-methanone; 

30 (23) 
[5-amino-l-(2-methyl-lH-benzimidazol~5~yl)-lH-pyrazol-4-yl]-(4-bromo-lH-indol-2-yl)-metha 
none; 
(24) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -fluoro-pyridin-2-yl)-1 H-in 

35 dol-2-yl]-methanone; 
(25) 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yI)-1 H-pyrazoI-4-yI]-(6-methyI-1 H-indol-2-yl)-metha 
none; 
(26) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4.4-difluoro-piperidine-l-car 

5 bonyl)-1 H=indol-2-yl]-methakone; 
(27) 
[5-amino-l-(2-methyl- lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-[5-(3,3-difluoro-piperidine-l -car 
bonyl)-l H-indol-2-yl] -methanone; 
(28) 

10 2-[5-amino-l~(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-5-carboxyli 
c acid (2,2!2-trifluoro-ethy3)-amide; 
(29) 
[5-amino-l-(2~methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-trifluoromethyl-pyridin-2-
yl)-l H-indol-2-yl] -methanone; 

15 (30) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(6-trifluoromethyl-pyridin-2-
yl)-1 H-indol-2-yl]-methanone; 
(31) 
[5-amino-l-(2-methyI-lH-benzimidazol-5-yl)-lH-pyrazol~4-yl]-[6-(5-chloro-pyridin-2-yl)-lH-m 

20 dol-2-yl]-methanone; 
(32) 
[5-aniino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-y 1] - [6-(4-methyl-pyridin-2-yl)-1 H-i 
ndol-2-yl] methanone; 
(33) 

25 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -chloro-4-fluoro-phenyl)-1 
H-inclol-2-yl]-methanone; 
(34) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-(3 -trifluoromethyl-pyridin-2-
yl)-lH-indol-2-yl]-methanone; 

30 (35) 
[5-ammo-l-(2-m.ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-trifluoromethyl-pyridin-2-
yl)-lH-indol-2-yl] methanone; 
(36) 
[5-amino-1 -(6-fluoro-2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-indol-2-yl)-methan 

35 one; 
(37) 
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2-[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indole-6-carboxyli 
c acid; 
(38) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-hydroxymethyl-1 H-indol-2-y 

5 l)-methanone; 
(39) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]- {6- [2-(4-methyl-piperazin-1 -yl)-
ethoxy] -1 H-indol-2-yl} -methanone; 
(40) 

10 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3-methyl-oxetan-3 -ylmethox 
y)-lH-indol-2-yl]-methanone; 
(41) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3 -fluoro-piperidin-1 -ylmeth 
yl)-lH~indol-2-yl]-methanone; 

15 (42) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6- {[bis(2-methoxy-ethyl)-amin 
o]-methyl}-lH-indol-2-yl)-methanone; 
(43) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-{6-[(methyl-prop-2-ynyl-amino) 

20 -methyl]-1 H-indol-2-yl} -methanone; 
(44) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(3.3-difluoro-pyrrolidin-1 -yl 
methyl)-lH-indol-2-yl]-methanone; 
(45) 

25 [5~amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2.5-dimethyl-pyrrolidin-l-yl 
methyl)-lH-indol-2-yl]-methanone; 
(46) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3,3-difluoro-piperidin-l-ylm 
ethyl)-lH-indol-2-yl]-methanone; 

30 (47) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-((S)-3-methyl-morpholin-4-yl 
methyl)-1 H-indo 1-2-yl]-methanone; 
(48) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-bromo-1. H-indol-2-yl)-metha 

35 none; 
(49) 
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[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-iodo-lH-indol-2-yl)-methano 
ne; 
(50) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl]-(l H-pyrrolo[3.2-b]pyridin-2-yl)-

5 methanone; 
(51) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-bromo-6-trifluoromethyl-lH-
indol-2-yl)-methanone; 
(52) 

10 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4~yl]-(6-iodo-1 H-indol-2-yl)-methano 
ne; 
(53) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-methyl-lH-indol-2-yI)-metha 
none; 

15 (54) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-isopropyl-1 H-indol-2-yl)-met 
hanone; 
/cc\ 

[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-fluoro-phenyl)-lH-indol-2 
20 ~yl]-methanone; 

(56) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5 -y 1)-1 H-pyrazol-4-yl] -(5 -benzyl-1 H-indol-2-yl)-metha 
none; 
(57) 

25 [5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2-trifluoromethyl-phenyl)-! 
H-indol-2~yl]-methanone; 
(58) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3-fluorophenyl)-lH-indol-2-
yl]-methanone; 

30 (59) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3-trifluoromethyl-phenyl)-l 
H-indol-2-yl] -methanone; 
(60) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4-ethynyl-lH-indol-2-yl)-meth 

35 anone; 
(61) 
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[5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5H-[l,3]dioxolo[4.5-f]indol-6-
yl)-methanone; 
(62) 
[5-amino-l -(7-fluoro-2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 

5 one; 
(63) 
[5-amino-l -(2-methyl-l H-benzimidazoI-5-yl)-lH-pyrazoI-4-yl]-[5-(4-trifIuoromethyI-phenyI)-l 
H-indol-2-yl]-methanone; 
(64) 

10 [5-amino-l -(2-methyl- lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-butoxy-lH-indol-2-yl)-metha 
none; 
(65) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-methyl-piperidin-4-yl)-lH 
-indol-2-yl] methanone; 

15 (66) 
N-{2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yi)-lH-pyrazole-4-carbonyl]-lH-indol-6-yl}-me 
thanesulfonamide; 
(£i\ ) 

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

(68) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(6-buty 1-1 H-indol-2-yl)-methan 
one; 
(69) 

25 [5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(l-methyl-lH-pyrazol-4-yl)-l 
H-indol-2~yl]-methanone; 
(70) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(5-methoxy-pyridin-3 -yl)- IH 
-indol-2-yl]-methanone; 

30 (71) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-methoxy-pyridin-3 -yl)- IH 
-indol-2-yl]-methanone; 
(72) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-cyclopropyl-1 H-indol-2-yl)-

35 methanone; 
(73) 
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[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yI]-[6-(2-methoxy-phenyl)-lH-indo 
l-2-yl]-methanone; 
(74) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5~yl)-1 H-pyrazol-4-yl]-(6-phenyl-1 H-indol-2-yl)~metha 

5 none; 
(75) 
[5-atiimo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-methanesulfonyl-pyridin-3 
-yl)-1 H-indol-2-yl]-methanone; 
(76) 

10 [5-amino- l-(2-methyl-lH-benzimi.dazol-5-yl)-lH-pyrazol-4-yl]-(6-isopropyl-lH-indol-2-yl)-met 
hanone; 
(77) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-pyridin-2-yl-1 H-indol-2-yl)-
methanone; 

15 (78) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(5-cyclopropyl-1 H-indol-2-yl)-
methanone; 
/Trs\ V?) 

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

(80) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]~(5-isopropoxy-lH-indol-2-yl)-m 
ethanone; 
(81) 

25 [5-amino-l-(2-methyl4H-benzimidazol-5-yl)-lH-pyrazoi-4~yl]-[5~(2-methoxy~ethoxy)-lH-ando 
l-2-yl]-methanone; 
(82) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH~pyrazol-4~yl]-(5-cyclopropylmethoxy-lH-indo 
l-2-yl)-methanone; 

30 (83) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(2,2-difluoro-5H-[l,3]dioxolo[4, 
5-f]indol-6-yl)-methanone; 
(84) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4~yl]-[6-(3-chloro-pyridin-2-yl)-1 H-in 

35 dol-2-yl]-methanone; 
(85) 
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[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-£hioro-pyridin-2-yl)-lH-in 
dol-2-yl]-methaJione; 
(86) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(6-morpholin-4-yl-pyridazin-

5 3 -yl)-1 H-indol~2-yl]-methanone; 
(87) 
[5-ammo-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-chloro-6-cyclopropylmethox 
y-1 H-indol-2-yl)-methanone; 
(88) 

10 [5-amino-l-(2-m.ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2,4-difluoro-phenyl)-lH-ind 
01-2-yl]-methanone; 
(89) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyridazin-4-yl-lH-indol-2-yl) 
-methanone; 

15 (90) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(3-fluoro-lH-indol-2-yl)-methan 
one; 
(91) 
[5 -amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-y 1] - [5-( 1 -isopropyl-piperidin-4-y 1)-

20 6-trifluoromethyl-lH-indol-2-yl]-methanone; 
(92) 
2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indole-6-carbonitri 
le; 
(93) 

25 [5 -amino-1 -(2-rnethyi-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] - [5-( 1,2,3,6-tetrahydro-pyridin-4-
yl)-1 H-indol-2-yl]-methanone; 
(94) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-piperidin-4-yl-lH-indol-2-yl) 
-methanone; 

30 (95) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-((R)-3-fluoro-pyrrolidin-1 -yl 
methyl)-1 H-indol-2-yl] -methanone; 
(96) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-5-piperidin-4-yl-1 H-in 

35 dol-2-y3)-methanone; 
(97) 
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[5-amino-l-(2-methyl-lH-benzimidazol~5-yl)-lH-pyrazol-4-yl]-[6-fluoro-5-(l-methyl-piperidin-
4-yl)-1 H-indol-2-yl]-methanone; 
(98) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-( 1 -isopropyl-piperidin-4-y])-

5 lH-indol-2-yl]-methanone; 
(99) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-fluoro-5-(l-isopropyl-piperid 
in-4-yl)-1 H-indol-2-yl]-methanone; 
(100) 

10 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl.]-(6-pyridin-3-yl-1 H-indol-2-yl)-
methanone; 
(101) 
[5-amino-l~(2-methyl-lH-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[5-(6-morpholin~4-yl-pyridin-3-
yl)-1 H-indol-2-yl]-methanone; 

15 (102) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-pyridin-3 -yl-1 Ii-indol-2-yl)-
methanone; 
(103) 
[5-amino-l-(2-methyl-l H-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-piperazin-l~yl-pyridin-3-y 

20 l)~lH-indol-2-yl]-methanone; 
(104) 
[5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-hydroxy-pyridin-3-yl)-lH-
indol-2-yl]-methanone; 
(105) 

25 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-fluoro-5-(4-methyl-piperazin-
1 -yimethyl)-1 H-indoI-2-yl]-methanone; 
(106) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-fluoro-5-pyrrolidin-l-ylmeth 
yl-1 H-mdol~2~yl)-methanone; 

30 (107) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(l-methyl-piperidin-4-yl)-lH 
-indol-2-yl]-methanone; 
(108) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-m.oipholin-4-yl-phenyl)-1 

3 5 H-indo 1-2-yl] -methanone; 
(109) 
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[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)~lH-pyrazol~4-yl]-[6-(3,4,5,6-tetrahydro-2H-[l,2'] 
bipyridin-5 -yl)-1 H-indol-2-yl]-methanone; 
(110) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(6-piperazin-1 -yl-pyridin-3-y 

5 1)-1 H-indol-2-yl]-methanone; 
(111) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(6-methoxy-pyridin-3-yl)-lH 
-indoi-2-yl] -methanone; 
(112) 

10 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-((S)-3-methyl-morpholin-4-yl 
methyl)-1 H-indol-2-yl]-methanone; 
(113) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-((R)-3-fluoro-pyrrolidin-l-yl 
methyl)-1 H-indol-2-yl]-methanone; 

15 (114) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(2.5-dimethyl-pyrrolidin-l-yl 
methyl)-1 H-indo l-2-yl]-methanone; 
/1 1 c\ 
Vxu; 

[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3-fluoro-piperidin-3-ylmeth 
20 yl)-lH-indol-2-yl]~methanone; 

(116) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3;3-difluoro-piperidin-l-ylm 
ethyl)-1 H-indol~2-yl]-methanone; 
(117) 

25 [5-amino-l -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl]- {6-[2-(4-methyl-piperazin-1 -yl) 
pyridin-4-yl] -1 H-indol-2-yl} -methanone; 
(118) 
[5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-pyridin-4-yl-lH-indol-2-yl)-
methanone; 

30 (119) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-y].]- [5 -(4-fluoropiperidin-1 -yimethyl 
)-lH-indol-2-yI]-methanone; 
(120) 
[5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yI)-1 H-pyrazol-4-yl]-[5-(4,4-difIuoro-piperidin-1 -ylm 

3 5 ethyl)-1 H-indol-2-y 1] -methanone; 
(121) 
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[5-amino-l-(2-difluoromethyMH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(l-methyl-piperidin-4 
-yl)-l H~indol-2-yl]-methanone; 
(122) 
[5-amino-1 -(2-difluoromethyM H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-indol-2-yl)-methan 

5 one; 
(123) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-1 H-pyrazol-4~yl]-[5-(3,3-difluoro-pyrro3idin-1 -yl 
methyl)-lH-indol-2-yl]-methanone; 
(124) 

10 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yI]-[5-(l -cycIopentyl-piperidin-4-yI 
)-1 H-indol-2-yl] -methanone; 
(125) 
[5-amino-l-(2-methyl-lH-benzimidazol~5-yl)-l H-pyrazol~4-yl]-[5-(l-cyclohexyl-piperidin-4-yl) 
-lH-indol-2-yl]-methanone; 

15 (126) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(4-bromo-1 H-pyrrol-2-yl)-meth 
anone; 
r 1 <-n\ 
{IZ. / ) 

[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol~4-yl]-(l H-pyrrol-2-yl)-methanone; 
20 (128) 

[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-phenyl-1 H-pyrrol-2-yl)-meth 
anone; 
(129) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-y3]- [4-(3-chloro-phenyl)-1 H-pyrrol-

25 2-yl]-methanone; 
(130) 
[5-amino-1 -(2-methyl-1 H-benzimidazoI-5-yl)-1 H-pyrazol-4-yl]-[4-(4-fIuoro-phenyI)-1 H-pyrrol-
2-yl]-methanone; 
(131) 

3 0 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[4-(3 -fluoro-phenyl)-1 H-pyrrol-
2-yl]-methanone; 
(132) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-l H-in 
dol-2-yl)-methanone; 

35 (133) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yi)-1 H-pyrazol-4-yl]-[4-(2-morpholin-4-yl-ethylamin 
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o)-1 H-indol-2-yl ] -methanone; 
(134) 
[5-amino4-(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(4-methyl-piperazine-1-carbo 
nyl)-1 H-indol-2-yl]-methanone; 

5 (135) 
[5-amino-l-(!•-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-morpholm-4-yl-ethylamin 
0)-lH-indol-2-yl]-methanone; 
(136) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(piperazine-1 -carbonyl)-1 H-i 

10 ndol-2-yl]~methanone; 
(137) 
[5-amino-l-(2-methyHH~benzimidazol-5-yl)-lH-pyrazol-4-ylH4-(2-methoxy-ethylammo)~lH~ 
indol-2-yl]-methanone; 
(138) 

15 [5-amino-l-(2-methyMH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-hydroxy-l-hydroxymethyl 
-ethylamino)-1 H-indol-2-yl] -methanone; 
(139) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lIi-pyrazol-4-yl]-[4-(2-pyridin-4-yl-ethylaniino)" 
1 H-indol-2-yl] -methanone; 

20 (140) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl] -[6-(2-methoxy-ethylamino)-1H-
indol-2-yl]-methanone; 
(141) 
[5-amino-l -(2-methyl-1 H-benzim.idazol-5-yl)-1 H-pyrazol-4-yl]-(6-morpholin-4-yl-1 Ii-indol-2-y 

25 l)-methanone; 
(142) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-morpholin-4-yl-1 H-indol-2-y 
1)-methanone; 
(143) 

3 0 [5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-morpholin-4-ylmethyl~ 1 H-in 
dol-2-yl)-methanone; 
(144) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-morpholin-4-ylmethyl-1 H-in 
dol-2-yl)-methanone; 

35 (145) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(morpholine-4-carbonyl)-lH-
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indol-2-yl]-methanone; 
(146) 
[5-amino-l-(2-isopropyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)~methanone; 
(147) 

5 [5-amino-1 -(2-propyl-1 H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(l H-indol-2-yl)-methanone; 
(148) [5-amino-l-(lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(149) 
[5-amino-l -(2-trifluoromethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 
one; 

10 (150) [5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone; 
(151) 
[5-amino-1 -(2-benzyl- lH-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(lH-indol-2-yl)methanone; 
(152) 
1 -(4- {2-[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl] -1 H-indol-5-ylm 

15 ethyl} -piperazin-l-yl)-ethanone; 
(153) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(4-methanesulfbnyl-piperazin 
-l-y!methyl)-lH-indol-2~yl]~methanone; 
(154) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-piperazin-l -yimethyl-1 H-ind 
ol-2-yl)-methanone; 
(155) 
1 -(4- {2- [5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl] -1 H-indol-6-ylm 
ethyl}-piperazin-1-yl)-ethanone; 

25 (156) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-methyl-piperazin-1 -ylmeth 
yl)-1 H-indol-2-yl]-methanone; 
(157) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(4-methyl-piperazin-1 -ylmeth 

30 yl)-1 H-indol-2-yl] -methanone; 
(158) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-pyrrolidin-1 -yimethyl-1 H-ind 
ol-2-yl)-methanone; 
(159) 

35 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-fluoro- lH-indol-2-yl)-methan 
one; 
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(160) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(5-fluoro-1 H-indol-2-yl)-methan 
one; 
(161) 

5 [5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-1 H-indol-2-yi)-methan 
one; 
(162) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-pyrrolo[2,3-b]pyridin-2-yl)-
methanone; 

10 (163) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-fluoro-6-morpholin-4-ylmeth 
yl-1. H-indol-2-yl)-methanone; 
(164) 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-lH-indole-5-carboxyli 

15 c acid; 
(165) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-methoxy-1 H-indol-2-yl)-met 
hanone; 
(166) 

20 [5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4,6-dirnethoxy-1 H-indol-2-yl)-
methanone; 
(167) 
[5-amino= 1 -(2-methyl-l H-benzimi dazol-5-yl)-1 H-pyrazol-4-yl]-(4-methoxy-1 H-indol-2-yl)-met 
hanone; 

25 (168) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(6-methoxy-1 H-indol-2-yl)-met 
hanone; 
(169) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4~yl]-(4.6-dimethyl-lH-indol-2-yl)-m 

30 ethanone; 
(170) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-(5-re7-r-butyl-1 H-indol-2-yl)-met 
hanone; 
(171) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-isopropyl- lH-indol-2-yl)-met 
hanone; 
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(172) 
[5-amino-l~(2-methyl-l H-benzimi dazol~5-yl)-lH-pyrazol-4-yl]-(5-benzyloxy-lH-indol-2-yl)-me 
thanone; 
(173) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4~yl]-(4-benzyloxy-1 H-indol-2-yl)-me 
thanone; 
(174) 
[5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5,6-di.methoxy~lH-indol-2-yl)-
methanone; 

10 (175) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-terr-butyl-1 H-indol-2-yl)-met 
hanone; 
(176) 
[5~amino-l-(2-methyl-lH-benzimidazol-5-yi)-lH-pyrazol-4-yl]-(5-fluoro-4-trifliioromethyl-lH-i 

15 ndol-2-yl)-methanone; 
(177) 
[5-amino- l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-phenoxy-lH-indol-2-yl)-met 
ilililUilWj 

(178) 
20 [5-amino-l-(2-methyl-lH-benzimidazol-5~yl)-lH-pyrazol-4-yl]-(6-methylsulfanyl-lH-indol-2-yl 

)-methanone; 
(179) 
[5-amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-/er/-butyl-1 H-indol-2-yl)~met 
hanone; 

25 (180) 
[5 -amino-1 -(2-methyl-1 H-benzimidazol-5 -y 1)-1 H-pyrazol-4-yl] -(5 -methyl-1 H-indol-2-yl)-metha 
none; 
(181) 
[5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-ethyl-1 H-indol-2-yl)-methan 

30 one; 
(182) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-fluoro-6-trifluoromethyl-1 H-i 
ndol-2-yl)-methanone; 
(183) 

35 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-fluoro-5-methoxy- lH-indol-2 
-yl)-methanone; 
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(184) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol~4-ylK6-chloro-5-methoxy-lH-indol-
2-yl)-methanone; 
(185) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-chloro-6-methoxy-1 H-indol-
2-yl)-methanone; 
(186) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(6-isopropoxy-lH-indol-2-yl)-m 
ethanone; 

10 (187) 
[5-amino-l-(2-methyl-lH-benzi.midazol-5-yl)-lH-pyrazol-4-yl]-(6-benzyloxy-lH-indol-2-yl)-me 
thanone; 
(188) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-isopropoxy-1 H-indol-2-yl)-m 

15 ethanone; 
(189) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(2,3-dihydro-6H- [1,4]dioxino [2, 
3 -f] indol-7-yl)-methanone; 
(190) 

20 [5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4,6-di-terr-butyl-lH-indol-2-yl) 
-methanone; 
(191) 
2-[5-amino-l-(2-methyl-l H-benzimidazol-5-yI)-lH-pyrazole-4-carbonyl]-lH-indole-4-carbonitri 
le; 

25 (192) 
[5-amino-1 -(2-methyl-1 H-benzimi dazol-5-yI)-1 H-pyrazol-4-yl]-(5-imidazol-1 -yl-1 H-indol-2-yl) 
-methanone; 
(193) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-trifluoromethylsulfanyl-1 H-i 

30 ndol-2-yl)-methanone; 
(194) 
[5-amino-l ~(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-methylsulfanyl~lH-mdol~2-yl 
)-methanone; 
(195) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-methanesulfonyl-l H-indol-2-
yl)-methanone; 
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(196) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(454-difluoro-piperidin-l-ylm 
ethyl)-lH-indol-2-yl]-methanone; 
(197) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(4-fluoro-piperidin-1 -ylmeth 
yl)-lH-indol-2-yl]-methanone; 
(198) 
[5-amino-l-(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(oxetan-3-yloxy)- lH-indol-2-
yl]-methanone; 

10 (199) 
[5-amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-hydroxy-1 H-indol-2-yl)-meth 
anone; 
(200) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-methanesulfonyl-1 H-indol-2-

15 yl)-methanone; 
(201) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4,5-dibromo-lH-pyrrol-2-yl)-m 
ethanone; 
(202) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4,5-diphenyl~ 1 H-pyrrol-2-yl)-m 
ethanone; and 
(203) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4,5-dipyridin-3-yl-lH-pyrrol-2-
yi)-methanone. 

25 (204) [5-amino-l-(2-methyl-3H-
benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-chloro-lH-indol-2-yl)-methanone; 
(205) 
[5-amino-l -(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-cliloro-lH-indol-2-yl)-metha 
none; 

30 (206) 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-3-yl)-methanone; 
(207) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-6-yl)-methanone; 
(208) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-bromo-6-fluoro-lH-mdol-2-y 
l)-methanone; 
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(209) 
[5-amino-1 -(2-ethyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-bromo-6-fluoro- lH-indol-2-yl) 
-methanone; 
(210) 

5 [5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethyl-lH-indol-2-y 
l)-methanone; 
(211) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]~(5-trifluoromethoxy-1 H-indol-2-
yl)-methanone; 

10 (212) 
[5-amino-l -(2-methyl-l H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] -(4.6-dichloro-1 H-indol-2-yl)-me 
thanone; 
(213) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(6-bromo-4-fluoro-1 H-indol-2-y 

15 l)-methanone; 
(214) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-trifluoromethoxy-lH-indol-2-
yl)-methanone; 
(215) . 

20 [5-amino-l -(2-ethyl-1 Ii-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-trifluoromethoxy-1 H-indol-2-yl 
)-methanone; 
(216) 
[5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-trifluoromethyl-lH-indol-2-yl)-
methanone; 

25 (217) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(556-dichloro-lH-indol-2-yl)-me 
thanone; 
(218) 
[5-amino-l-(2-ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-bromo-5-fluoro-lH-indol-2-yl) 

30 -methanone; 
(219) 
[5-amino-l-(2-methyl-l H-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-(4,5-dichloro-lH-indol-2-yl)-me 
thanone; 
(220) 

35 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(4,6-difluoro-lH-indol-2-yl)-me 
thanone; 
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(221) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(3-chloro-pyridin-4-yI)-lH-in 
dol-2-yl]-methanone; 
(222) 

5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(6-methyl-pyridine-3 -yl)-1H-
indol-2-yl] -methanone; 
(223) 
[5-amino-l-(2-methyl-1 H-benzimi dazol-5-yl)-lH-pyrazol-4-yl]~[6-(5-fIuoro-pyridin-3-yl)-lH-in 
dol-2-yl]-methanone; 

10 (224) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(2-tri.fluoromethyl-pyri din-3-
yl)-1 H-indol-2-yl]-methanone; 
(225) 
[5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-2-methoxy-pyridin-

15 3-yl)-lH-indol-2-yl]-methanone; 
(226) 
[5-amino-l-(2-methyl-l H-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-[6-(5-chloro-pyridm-3-yl)-lH-in 
doI-2-yi]-methanone; 
(227) 

20 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4~yl]-(6-thiophen-3 -yl- lH-indol-2-yl) 
-methanone; 
(228) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazoI-4-yl]-[6-(4-chloropyridin-3 -yl)- lH-in 
dol-2-yl]-methanone; 

25 (229) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(6-thiophen-2-yl-lH-indol-2-yl) 
-methanone; 
(230) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1. H-pyrazol-4~yl]-[6-(3-fluoro-pyridm-4-yl)-1 H-in 

3 0 dol-2-yl] -methanone; 
(231) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-(2-trifluoromethyI-pyridin-4-
yl)-1 H-indol-2-yl] -methanone; 
(232) 

3 5 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(3,3-difluoro-pyrrolidine-1 -ca 
rbonyl)-1 H-indol-2-yl] -methanone; 
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(233) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(256-dimethyl-morpholine-4-
carbonyl)-1 H-indol-2-yl]-methanone; 
(234) [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol~4~yI]-[5-([ 1,4'] 

5 bipiperidinyl-r-carbonyl)-1 H-i.ndol-2-yl] -methanone; 
(235) 
[5-amino-l ~(2-methyl-lH-benzimidazol-5-yl)-lH~pyrazol-4-yl]-{5-[4-(2,252-trifluoro-ethyl)~pip 
erazine-1 -carbonyl]-1 H-indol-2-yl} -methanone; 
(236) 

10 [5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-l H-pyrazol-4-yl]~{5-[4-(2-hydroxy-ethyl)-piperaz 
ine-1 -carbonyl]-! H-indol-2-yl} -methanone; 
(237) 
[5-amino-l-(2-m.ethyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(3,3,4,4-tetrafluoro-pynolidin 
e-1 -carbonyl)-1 H-indol-2-yl]-methanone; 

15 (238) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-vl)-lH-pyrazol-4-yl]~[5-((R)-3-fluoro-pyrrolidine-l-c 
arbonyl)-1 H-indol-2-yl]-methanone; 
/r\ f\\ 

[5-amino-l-(2-methyM H-benzimi dazol-5-yl)~lH-pyrazol-4-yl]-[5-((S)-3-fluroro-pyrrolidine~l-c 
20 arbonyl)-1 H-indol-2-y 1] -methanone; 

(240) 
[5-amino-l-(2-methyl-lH-benzimidazol-5~yl)-lH-pyrazol-4-yl]-[4-(4-methoxy-phenyl)4H-pyrr 
ol-2-yl]-methanone; 
(241) 

25 [5-amino-l -(2-methyl-lH-benzimidazoI~5-yl)-lH-pyrazol-4-yl]-[4-(3-methoxy~phenyl)-lH-pyrr 
ol-2-yl]-methanone; 
(242) 
[5-amino~l-(2-methyMH~benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4.5-bis-(3-fluoro-phenyl)-lH-p 
yrrol-2-yl] -methanone; 

30 (243) 
[5-amino-l-(2-methyl-lH-benzimidazol~5-y!)-lH-pyrazol-4-yl]-[4,5-bis-(4-methoxy-phenyl)-lH 
-pyrrol-2-yl]-methanone; 
(244) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[4-(2,4-difluoro-phenyl)-1 H-pyr 

35 rol-2-yl]-methanone; 
(245) 
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[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(4-trifluoromethoxy-phenyl)-
lH-pyrrol-2-yl]-methanone; 
(246) 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4s5-bis-(3~methoxy-phenyl)-1H 

5 -pyrrol-2-yl]-methanone; 
(247) 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]~benzofuran-2-yl-methanone; 
(248) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-benzo[b] 
thiophen-2-yl-methanone; 

10 (249) 
[5-amino-l-(2-methyl-lH-benzirddazol-5-y])-lH-pyrazol-4-yl]-benzothiazol-2-yl-methanone; 
(250) 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(4-fluoro-phenyl)-methaiione; 
(251) 

15 [5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(3 -chloro-phenyl)-methanone: 
(252) [5-amino-l-(2-methyl-lH-benziniidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-3-yl-methanone; 
(253) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-7-yl-methanone; 
and 
(254) [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-quinolin-6-yl-methanone. 

20 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, 

25 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, 

30 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 

35 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. 

5 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 isopropyl 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, 

10 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 methyl cellulose; lower alcohols such as ethanol and isopropanol; 
polyalcohols such as glycerin, propylene glycol, dipropylene glycol, and sorbitol; saccharides 

15 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 
20 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 

25 carboxymethyl cellulose. 
Lubricants include, for example, magnesium stearate, talc, 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, 
30 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 withpH adjusting agents, solubilizers, isotonizing agents, or such, and if needed, 

35 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, arid 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, 

5 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 
10 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. 

15 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 

20 the like. 
The dosage 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, 
25 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 {ig/kg. 

When the compounds of the present invention are produced, material compounds and 
30 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 

35 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 

5 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 

10 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 
15 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 

20 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. 

25 
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 Ri and others 

are shown in each scheme or general production method. R33 to R37 are defined as follows: 
30 R33 represents an alkyl group. 

R34 and R35 each represent an alkyl group. Alternatively, a plurality of R34 or a 
plurality of R35 together form a ring. 

R36 represents an alkyl group. Alternatively, a plurality of R36 together form a ring. 
R37 represents an alkyl or aryl group. 

35 
Scheme A 
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The compound of formula (I) in which Ri, R25 R3, and R4 are defined as in the 
compound represented by general formula (I) shown above can be produced by the method 
described below. 

N—(° 
R2-A° ^ R2^° 

base 

R,. 0-R-, 
1 2 34o^ 

0-R,„ 

>-R3 

R2-
or 

"N 
R4 H 

(') R 4' 

5 2-Ketoacetonitrile of formula (2) is obtained through a reaction between the carboxyiic 
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 prepared 
by methods known in the art. For example, aryl7heteroaryl carboxyiic acid esters of formula (1) 

10 such as indole-2-carboxylic acid ethyl ester, benzofuran-2-carboxylic acid ethyl 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 carboxyiic acids in alcohol (R33OH) in the presence of an 
acid (for example, sulfuric acid). Alternatively, the methyl ester of formula (1), in which R33 is 

15 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 carboxyiic acid 

20 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 fomiula (2) with N,N-dimethylformamide dimethyl acetal in a solvent (for 
example, toluene or tetrahydrofuran). 

25 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 

5 2-ketO"3-dimethylamino-acrylonitrile of formula (3) with benzimidazol-5-yl 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-acryIonitrile of formula (4) with benzimidazoi-5-yl hydrazine of formula (5) or 
a compound in which the hydrazine in formula (5) has been protected (for example, 

10 N-benzhydryIidene-N'-(2-me£hyJ-1 H-benzimidazo3-5-y3)~hydrazine, 
N'-(2-methyl-lH-benzimidazol-5-yl)-hydrazine carboxyiic acid terf-butyl ester, or 
N-fer?-butoxycarbonyl-N' -(2-methyl-lH-benzimidazol-5-yl)-hydrazi.ne carboxyiic acid rerf-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). 

15 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 
20 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-methoxybenzyl halide) in a solvent (for example, 
tetrahydrofuran or dimethylformamide) in the presence of a base (for example, sodium hydride 

25 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 

30 example, tetrahydrofuran or dimethylformamide). 
If the compound of formula (1) with desired Ri or R2 is not commercially available, it is 

possible to synthesize an ester of formula (1) having desired Rj or R2 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 Rj or R2 can be 

35 synthesized and then converted into the compound with desired substituted Rj or R2. 
The conversion of substituent Ri or R2 can be achieved by any one of methods (a) to (y) 
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described below. 

.0 

R5—X 

6 R4 

S>-R3 
/IV / - ^ (I) R4 H 

(R1=0R5) 

R2 
1 (R1=0R5) 

Method (a) 
5 When Rj is an ether (-OR5), the compound of formula (I) can be prepared through 

Mitsunobu reaction between alcohol (R5OH) and the compound of formula (6) in which Ri is a 
hydroxyl group, or through etherification in the presence of a base between the compound of 
formula (6) in which Ri is a hydroxyl group and R5X having leaving group X, such as halogen or 
alkylsulfonyloxy group. 

10 Alternatively, an ester of formula (1) in which Rj is ether (-OR5) can be prepared 
through Mitsunobu reaction between alcohol (R5OH) and an ester of formula (7) in which Ri has 
a hydroxyl group, or through etherification in the presence of a base between the ester of formula 
(7) and R5X having leaving group X, such as halogen or alkylsulfonyloxy group. 

The ester of formula (1) in which Ri is ether (-OR5) can be used to prepare the 
15 compound of formula (I) in which Ri is ether (-OR5) by the same method as in scheme A. 

In general, Mitsunobu reaction can be carried out using alcohol (R5OH) 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-buty lphosphine). 

20 In general, etherification can be carried out by heating a compound having a hydroxyl 
group and R5X 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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Method fb) 
The compound of formula (I) in which Ri is an amino group (NR6R7) can be prepared 

5 by reacting the compound of formula (8) having halogen with an amine (NR6R7) at room 
temperature or under heat in the presence of a base (for example, cesium carbonate, sodium 
/erf-butoxide, or potassium phosphate) and a ligand (for example, N,N-dimethylglycine5 

1,10-phenanthroline, or tri-ferf-butylphosphine) in a solvent (for example, dimethylsulfoxide, 
dimethylformamide, toluene, or dioxane) using a copper catalyst (for example, copper iodide) or 

10 palladium catalyst (for example, palladium acetate). 

(R1=CH2NR8R9) 

10 1 
(R1=CH2NR8R9) 

Method (c) 
The compound of formula (I) in which Rj is an aminomethyl group (-(CRgR^nZi, 

15 Rg=R9=H) can be prepared through reductive animation between amine (NHRgR?) and the 
compound of formula (9) having an aldehyde group. Alternatively, an ester of formula (1) in 
which Ri is an aminomethyl group (-(CRsR9)nZi, R8=R9=:H) can be prepared through reductive 
animation between amine (NHR8R9) and an ester of formula (10) having an aldehyde group. 
The compound of formula (I) in which Ri is an aminomethyl group (-(CRgRg^Zi, Rs=R9=H) can 

20 be obtained by the same method as in scheme A using the ester of formula (1) in which Ri is an 



87 

aminomethyl group (-(CRsR^nZi, Rg^R^H). 
In general, reductive animation can be carrired out with aldehyde and amine (NHR8R9) 

using a reducing agent (for example, sodium triacetoxyborohydride, sodium cyanoborohydride, 
or sodium borohydride) in a solvent (for example, dichloromethane, 1,2-dichloroethane, or 

5 methanol), in the presence of an acid (for example, acetic acid) in some cases, at from 0°C to 
room temperature. 

10 Method fd) 
The compound of formula (I) in which Rj is an amide (CONR12R13) can be prepared by 

reacting the carboxyiic acid of formula (11) with an amine (NHR]2Ri3) in the presence of a 
condensation agent. 

In general, amide synthesis is be achieved by converting carboxyiic acid into acyl halide 
15 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 
(NHR12R13) in a solvent (for example, tetrahydrofuran, dimethylformamide, or 
dichloromethane). 

20 carboxyiic 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 (NHR12R13). 

(R1=CONR12R13) 

Alternatively, amide synthesis is achieved by synthesizing an active ester from 
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R14—SH 

(R1=SR14) 
R14—SH 

or 

R14S—SR14 

(R1=SR14) 

Method fe) 
The compound of formula (I) in which Ri is sulfide (-SR14) can be prepared by reacting 

5 thiol with the compound of formula (8) 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) under heat. 

The ester of formula (1) in which Ri is sulfide (-SR14) can be prepared by reacting thiol 
10 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 
15 (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 Ri is sulfide (-SR14) can be used to prepare 
the compound of formula (I) in which Ri is sulfide (-SR14) by the same method as in scheme A. 
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agent 

">>—R3 >—R3 

(R1=S0R15) 

Method ffl 
The compound of formula (I) in which Ri is sulfoxide (-SO2R15) can be prepared by 

treating the compound of fonnula (13) having a sulfide group (-SRJS) with an oxidizing agent 
(for example, m-chloroperbenzoic acid, oxon, or hydrogen peroxide) in a solvent (for example, 
dichloromethane, methanol, or water). 

14 R4 

oxidizing agent R1 

^>—R3 >-R3 
(I) R4 

oxidizing 
O-R 33 

(R1=SOR15) 

O-R 33 

7 (R1=S02R16) 

Method Cg) 
10 The compound of formula (I) in which Rj is sulfone (-SO2R16) can be prepared by 

treating the compound of formula (14) having sulfide (-SRig) 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 fonnula (1) in which Ri is sulfone (-SO2R16) 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 Rj is sulfone (-SO2R16) can be used to prepare the compound of 
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formula (I) in which Ri is sulfone (-SO2R16) by the same method as in scheme A. 
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Method (h) 
The compound of formula (I) in which R[ is alkylsufonamide (-NR17SO2R18) can be 

prepared by reacting the compound of formula (8) in which Ri is halogen with alkyl or 
arylsufonamide (HNR17SO2R18) 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 (-NHRn) with an 
alkyl or arylsulfonyl halide. 

Alternatively, the ester of formula (1) in which Ri is alkylsufonamide (-NR17SO2R18) 
can be prepared by reacting the ester of formula (12) having halogen with alkyl or 
arylsufonamide (HNR37SO2R18) 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 (-NHR17) with alkyl, 



91 

arylsulfonyl halide, or such. The ester of formula (1) in which Ri is alkylsufonamide 
(-NR17SO2R18) can be used to prepare the compound of formula (I) in which R] is 
alkylsufonamide (-NR17SO2R18) by the same method as in scheme A. 

In general, the synthesis from a halogen compound is achieved by reacting a halogen 
5 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 
10 compound with alkyl or arylsulfonyl halide in the presence of a base (for example, triethylamine) 

in a solvent (for example, dichloromethane). 

12 Ar-B(OR34)2 or 1 
HetAr-B(OR35l 

(R1=Ar or HetAr) 

Method (I) 
15 The compound of formula (I) in which Ri 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 

20 boronic acid, heteroaryl boronic acid, aryl boronic acid ester, or heteroaryl boronic acid ester. 
The ester of fonnula (1) in which Ri is aryl or heteroaryl can be used to prepare the compound of 
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formula (I) in which Ri 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). 

10 Method fi) 
The compound of formula (I) in which Ri 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). 

8 (R1=CN) 

x 
Alkylboronic acid 
or 
alkylboronic acid ester RI 

R2 

N^~R3 boron trifluoride-alkyl complex 
H 

i V >-R3 
a R4 

(I) R4^ 

Alkylboronic acid 
or 
alkylboronic acid ester 

(R1=alkyl) 

R2 or 
boron trifluoride-alky l complex 1 

12 (R1=alkyl) 

Method (k) 
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10 

15 

The compound of formula (I) in which Ri 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 Rj is an alkyl 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-alkyl complex. The ester of formula (1) in which Ri is an alkyl 
group can be used to prepare the compound of formula (I) in which Ri 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 
R1 A 

O 

N'NyvNv 

R4 H 

R2 
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O-R 33 
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(I) R4 

(R1=perfiuoroalkyl) 

O-R 33 

1Z (R1=perfluoroaikyl) 

Method m 
The compound of formula (I) in which R\ is a perfluoroalkyl group can be prepared by 

reacting the compound of formula (8) having halogen with a perfluoroalkylating agent. 
20 The ester of formula (12) in which Ri 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 Ri is a perfluoroalkyl group can be used to prepare the compound of 
formula (I) in which Ri is a perfluoroalkyl group by the same method as in scheme A. 

In general, perfluoroalkylation is achieved by reacting a halogen compound, copper (for 
25 example, copper or copper (I) iodide), a perfluoroalkylating agent (such as potassium 

perfluoroalkyl carboxylate, triethylsilyl perfluoroalkyl, or perfluoroalkyl iodide) in a solvent (for 



94 

example, dimethylsulfoxide or dimethylformamide) under heat. 

Sonogashira reaction ^ ̂ 

>-R3 ^—R3 

U R4 

(R1=alkynyi) 

x 
0 Sonogashira reaction R1—(—A 

O-R 33 R2 

O 

O-R 33 

R2 

(R1=a!kynyl) 

5 Method (in) 
The compound of formula (I) in which Ri 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 Ri 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 R] is an alkynyl group can be used to prepare the compound of formula (I) in which Ri 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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Method (n) 
The compound of formula (I) 111 which Ri is a carboxyl group can be prepared through a 

5 reaction for introducing carbon monoxide into the compound of formula (8) having halogen. 
The ester of fonnula (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, tert-butyl ester) and then used to prepare the compound of formula (I) in which Ri is a 

10 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 

15 monoxide atmosphere. Alternatively, the introduction is achieved by reacting aryl 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. 
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10 

Method Col 
The compound of formula (I) in which Rj 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. 

>-R3 

Hetcyclic-B(OH^ 

Hetcyclic-B(OR36^ 

Hetcyclic-B(OH)> 

°~R33 Hetcyc!io-B(OR36^ 
O-R 33 

x)—R3 

) R4 

(R1=heterocycIyi) 

(R1=heterocyciy!' 

15 Method (p) 
The compound of formula (I) in which Ri 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 Ri is an aliphatic heterocyclyl can be prepared 
20 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 Rj is an aliphatic heterocyclyl can be used to prepare the compound of 
formula (I) in which Ri is an aliphatic heterocyclyl by the same method as in scheme A. 

In general, Suzuki coupling reaction of aliphatic heterocyclyl is achieved by reacting 
25 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) 



97 

under heat. 

>-R3 >-R3 

(i) R4 

(R1=0C(0)R21) 

10 

Method fq) 
The compound of fonnula (I) in which Ri is acyloxy (-0C(0)R2i) can be prepared 

through acylation between the compound of formula (6) in which Rj is a hydroxy group and acyl 
halide or carboxyiic anhydride. 

In general, acylation of hydroxyl group is achieved by reacting a hydroxy compound 
and acyl halide or anhydrous carboxyiic acid in the presence of a base (for example, 
triethylamine) in a solvent (for example, dichloromethane or pyridine). 

R22 

R22 

^>—-R3 

O-R. 33 

>-R3 

(R1=NR22C(0)R23) 

(R1=NR22C(0)R23) 

15 Method Cr) 
The compound of formula (I) having carbamide (-NR22C(0)R23) as Ri can be prepared 

by acylation of the compound of formula (19) having an amino group (-NHR22). 
The ester of formula (1) having carbamide (-NR22C(0)R23) as Rj can be prepared by 

acylation of the ester of formula (20) having an amino group (-NHR22). 
20 In general, acylation of an amino group is achieved by reacting an amine compound 

with acyl halide or carboxyiic 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 carboxyiic 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). 

10 R19 is other than H) as Ri 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 

15 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. 

20 Alternatively, the reaction is achieved by halogen/metal exchange of a halogen 
compound using a base (for example, tert-butyl lithium), followed by reaction with a carbonyl 
source (for example, N,N-dimethylformamide, N,N-dimethylalkylamide, or carboxyiic acid 
ester). 

5 

(R1=C(0)R19) 

Method (s) 
The compound of formula (I) having aldehyde (C(0)Rj9; Ri9=H) or ketone (C(0)Ri9; 
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R25—^ 

R24 

R24 

>-R3 

x)—R3 

>-R3 

0) R4'" 

(R1=NR24C(S)R25) 

Method (t) 
The compound of formula (I) having thioamide (-NR24C(S)R2s) as Rj can be prepared 

by treating the compound of formula (21) having amide (-NR24C(0)R2s) 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 
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 (NHR24) 
and thiocarboxylic acid ester is achieved by reacting, with heating, an amine compound with 
thiocarboxylic acid ester in a solvent (for example, methanol). 

R27 

S>-R3 

R4 H 

>-R3 

>-R3 

(R1=C(S)NR26R27) 
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Method (u) 
The compound of formula (I) having thioamide (-C(S)NR.26R-27) as Rj can be prepared 

by treating the compound of formula (23) having amide (-C(0)NR26R.27) 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-butyl 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. 

Method (V) 
The compound of formula (I) having sulfonamide (-SO2NR28R29) as Ri 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 (NHR28R29) in the presence of a base (for example, triethylamine) in a 
solvent (for example, dichloromethane or pyridine). 

15 

(R1=S02NR28R29) 

25 
(R1=C)S02R30) 
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Method fw) 
The compound of fonnula (I) having sulfonic acid ester (-OSO2R30) as Ri can be 

prepared by reacting the compound of fonnula (6) having a hydroxyl group with sulfonyl halide 
5 (R30SO2X) or sulfonic acid anhydride ((R3oSC>2)0) in the presence of a base (for example, 

triethylamine, pyridine, or sodium hydride) in a solvent (for example, dichloromethane or 
dimethylformamide). 

10 
Method (x) 

The compound of formula (I) having sulfonic acid ester (-SO3R31) as Ri can be prepared 
by reacting the compound of formula (25) having sulfonyl halide as Rj with alcohol (R31OH) in 
the presence of a base (for example, triethylamine or 4-dimethylaminopyridine) in a solvent (for 

15 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 Rj with alcohol (R31OH) 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 

20 compound of formula (I) can be prepared by reacting the compound of formula (24) having 
sulfonic acid as Ri with a halogen compound (R31X) in a solvent (for example, acetonitrile). 
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Method (v) 
The compound of formula (I) having a trialky 1 sily 1 group (-Si(R.32)3) as Rj 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(R32)3). 

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. 

Method (1) 
The indole of fonnula (27) having an alkoxycarbonyl group (C(0)0R33) 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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alkylsulfonyl or aryl sulfonyl group, in a solvent (for example, tetrahydrofuran), and then 
reacting this with a carbonyl source (for example, ethyl chloroformate). 

Method (2) 
The indole of formula of (29) having an alkoxycarbonyl group (C(0)0R33) 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). 

R1 — 

R2 

H 
N .0 

OR33 

15 
Method (3) 

The indole of formula (29) having an alkoxycarbonyl group (C(G)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. et al. (J. Org. Chem., 69, 1126, (2004)) or Hiroya, K. et al. (Tetrahedron Letters, 43, 1277, 
(2002)). 

R1 
O 

O-R 33 
R2 

(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. 

Method (4) 
The azaindole of formula of (32) having an alkoxycarbonyl group (C(0)0R.33) 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. et 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). 

Method (5) 
The azaindole of formula (32) having an alkoxycarbonyl group (C(0)0Rs3) can be 

prepared as described in Romanelli, M. N. et 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 alkoxycarbonyl group (C(0)0R3B) can be 

prepared by thermal decomposition of the 2-azido-3-pyridine acrylic acid ester of formula (35) in 
a solvent (for example, mesitylene) by heating as described in Roy, R J. et al.. Synthesis, 16, 
2751,(2005). 

The azaindole of formula (37) having an alkoxycarbonyl group (C(0)0R33) can be 
prepared by alkoxycarbonylation of the azaindole compound of formula (36) which is protected 
by an alkylsulfonyl group or aryl sulfonyl group. 

In general, alkoxycarbonylation of azaindole at position 2 is achieved as follows: a base 
(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). 

36 37 

Method (7) 

Pro 

38 
R2 

Pro 1 
(A=pyrroie) 

39 

The ester of formula (1) in which A is a pyrrole ring, and either one or both of Rj and R2 
are aryl or heteroaryl group(s) can be prepared by Suzuki coupling reaction between the 
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monobromopyrrole of formula (38) or dibromopyrrole of formula (39), and aryl boronic acid, 
heteroaryl boronic acid, aryl boronic acid ester, or heteroaryl boronic acid ester. 

5 

The benzimidazolyl-5-hydrazine of fonnula (5) is commercially available, or can be 
prepared by methods well-known in the art, for example, by methods (8) to (11) described below. 

44 46 47 48 

The benzimidazolyl-5-hydrazine of formula (5) can be prepared by methods 
well-known in the art. 

Method (8) 
The 5-nitrobenzimidazole of formula (41) is prepared by reacting the 

4-nitro-l,2-phenylenediamine of formula (40) with carboxyiic acid (R3COOH), aldehyde 
(R3CHO), orthocarboxylic acid triester (R3C(OR)3), 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 
(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). 

5 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 fonnula (41) 
can also be prepared by nitration of the benzimidazole of fonnula (43). 

Functional groups can be modified, for example, by methods described in "Smith and 
10 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) 

15 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 

20 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, benzenesuifonyl 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. 

25 The acids include inorganic acids such as hydrochloric acid; sulfuric acid or sulfonic acids such 
as toluenesufonic acid; carboxyiic 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 

30 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 

35 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 

5 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 

10 temperature, more preferably from about -78°C to 15°C. The bases used herein are in solutions 
commercially available, or prepared using alkyl 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-?er?-butyl 
ester or azodicarboxylic acid diethyl ester) to obtain the compound of formula (47). Then, the 

15 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 

20 example, sulfonic acids such as methanesulfonic acid and toluenesulfonic acid, and carboxyiic 
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 (5). 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 

25 as hydrochloric acid, hydrobromic acid, and sulfuric acid, but also strong acids including 
carboxyiic 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 

30 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 fonnula (5) of interest 

35 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 
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solvent. 

(Method 10) 
Alternatively, the benzimidazole moiety of the 5-halobenzimidazole of formula (44) is 

5 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-terf-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 

10 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). 

15 
Method (11) 

Alternatively, the boronic acid derivative of formula (48) and a hydrazine derivative (for 
example, di-re7'?-butyloxycarbonyl hydrazine or azodicarboxylic acid di-terf-butyl ester) is stirred 
in the presence of a base (for example, tetramethyl ethylene diamine), a copper catalyst (for 

20 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 

25 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 
30 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 
Me4Si 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 

35 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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 H-indol-2-vl)-methanone] 

H ^ •. ,-N .o 

L J,,/ 
L .-N "°NX |" |j ^ 

H 

5 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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 -benzenesuifonyl-1 H-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. 

10 washed with water, and dried to give 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indoI-2-yl) methanone (40 
mg, 63%). 

!H-NMR (DMSO-De) 5: 12.47 (IH, s), 11.70 (IH, s), 8.32 (IH, s), 7.70 (IH, d. J = 8.0 Hz), 
15 7.66-7.55 (2H, m), 7.50-7.45 (2H, m), 7.31-7.23 (2H, m), 7.10-7.06 (IH, m), 7.01 (2H, brs), 2.53 

(3H, s) 
ESI (LC-MS positive mode) m/z 357 [(M+H)+] 

[Example 1A] 
20 Synthesis of 

[5-amino-l-(2-methyl-3H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone 
L-malate 

Predetermined amounts of L-malic acid (68 0.507 mol) and 
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[5-amino-l-(2-methyl-3H-benzimidazoI-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone 
hydrate (190 g, 0.507 mol) were dissolved in dimethyl sulfoxide (0.418 L 2.2 v/w) and acetone 
(0.4181, 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. The reaction solution was heated at 

5 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 

10 suspended in acetone (7.5 ml), and then this was placed into a 10-1 separable flask with ajacket. 
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 ajacket. 

Acetone (2.85 I, 15 v/w) was added into the flask, and the suspension was stirred for 
15 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-l-(2-methyl-3H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone 

20 L-malate (556.9 g, 73%). 

^-NMR (DMSO-Dg) 8: 11.69 (IH, s), 8.31 (IH, s), 8.25-7.00 (10H, m), 4.25-4.22 (IH, m), 3.33 
(2H, brs), 2.69-2.32 (9H, m) 

25 FAB positive modem/z 157.1, 232.1, 289.2, 357.2 [(M+H)+] 

[Example IB] 
Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( lH-indol-2-yl)-methanone 

30 hydrochloride 
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[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-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 pi) was divided into five portions and separately added dropwise thereto 

5 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%). 

10 11.72 (IH, s), 8.39 (IH, s), 7.96 (IH, d, J = 2.1 Hz), 7.92 (IH, d, J = 8.7 Hz), 7.71 (IH, t, J = 2.1 
Hz), 7.68 (IH, t, J - 2.1 Hz), 7.51 (IH, s), 7.48 (IH, d, J - 2.1 Hz), 7.28 (IH, d, J = 7.6 Hz), 7.23 
(3H, s), 7.09 (IH, t, J - 7.6 Hz), 2.82 (3H, s). 

ESI (LC-MS positive mode) m/z 357 [(M+H)+] 

[Example 1C] 
Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]-(l H-indol-2-yl)-methanone 
1 -methanesulfonate monohydrate 

—s-o OH, 
it 2 o 

An aqueous solution (64.9 ml) of 2 M methanesulfonic acid was added to a 
dimethylformamide solution (420 ml) of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(lH-indol-2-yl)-methanone (42 

25 g). This was stirred at room temperature for 20 minutes. Then, methyl-t-butyl ether (105 ml) 
was added to the reaction solution. 3.0 mg of a seed crystal was added thereto, and this was 

15 

20 

N O 
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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 

5 filtration was washed three times with, methyl-t-butyl ether (210 ml), and dried to provide 
[5-amino-l-(2-methyl~lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methanone 
1-methanesulfonate monohydrate (42.68 g, 84%). 

*H-NMR (DMSO-De) 8: 11.70 (1H; s), 8.39 (IH, s), 7.99 (IH, d, J = 1.6 Hz), 7.94 (IH, d, J - 8.8 
10 Hz), 7.74-7.68 (2H, m), 7.51-7.46 (2H, m), 7.29-7.18 (3H, m), 7.11-7.06 (IH, m), 2.84 (3H, s), 

2.37 (3H, s) 

ESI (LC-MS positive mode) m/z 357 [(M+H)+] 

15 The compounds of Examples 2 to 35 listed in Table 1 were synthesized by the same 
method as in Example 1. 

Table 1 
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Exam-
pie 

Structure Compound name m.'z 1H-NMR 

2 
f5-amino-1-(2-methyl-U]-ben7.imidazol 
-5-yl)-lTI-pyra7.o!-4-y]]-(6-pyrroIidin-1 
-ylmethyl-llI-indol-2-yi)-m ethanone 

440 

1H-NMR (DM&0-D6) 6:12.45 (1.0H,c, J -3.S Hz), 11-52 
(1.GH, si, 8.30 [1.0H. d, J = 4.9 Hz}, 7.61 (3.0H, m), 7.41 (2.0H, 
m|, 7.29 [1 .OH, t. J = 7.3 Hz), 7.10-6.90 <3.0H, m!, 3.66 (2.0H, s), 
2.54 (3H, s), 2.48-2.42 (2.0H, ml. 1.71 ii.GH, in). 

3 f;K Hv/ Q>-<y« 
|5-amino-)-(2-mclhy]-!l I-
benzirnidazol-5-}'l)-!H-p3Tazol-4-ylJ 
-f6-(4-hvdroxv-pipuridin-l -vlmelhyl) 
-! H-indoI -2 -yl j-mctlianonc 

470 

1 H-NMR (CD30D) 5: B.27 itOH, si, 7.70-7.60 {3.0H, m), 7.44 
(1.0H. s), 7.40-7.30 {2_0H, m), 7.11 (1.0H, dd, J = 8.1,1.2 Hz). 
3.64 (3.0H, m). 2.50-2.80 (2H.m),Z61 (3.0H. s), 2.30-2.20 
(2.0H, m), 1.90-1.80 (2.0H, rn). 1.65-1.50 (2.0H, m). 

4 
rV'L/ J'»= V 
"'J'-" fW>* a'm \—/ 

[5-amino-l -(2 -methvl-1 H-
bcn/.imida/ol-5-v])-l! l-pyrazoM-yl | 
-(lH-pyrrolo[3.2-cjp\,ridin-2-yn-
ro ethanone 

358 
1H-WMR{CD:OD) 5: 9.02-S.98(1H, m], 8.31 J1H, s), 2.25 (1H, 
d.J'5.SHzl, 7.7Q-7.SS(2H, m), 7.59-7.56 {'.H, mj, 7.B1 (!H, d. 
J « S.9 HE). 7.33 ("SH, dd. J = 8.8.2.0 Hz), 2.52 (3H, s). 

5 

[5-avnino-l-(2-melhyl-lII-
bcnzimidaHol-5-yl)-lH-pyrazol-4-yIj 
-(6-pipera/.in-l-yirne(hv!-iH-indo]-
2-yl)-methanone 

455 

1 H-NMR (CD30D) a: 8.27 (1.0H, si, 7 74-7.68 (3.0H, m), 7.48-
7.20 (2.0H, mj, 7.35 (1.0H, d, J = 1.0 Hz], 7.13 (1,0H, m], 3.74 
(2.QH, rn),3.25-3.20 (4.0H, m), 2.77-2.70 (4.0H, m), 2.66 (3.0H, 
s). 

6 0^°€dn>HV 15-amino-l -(2-methyl-11I-
besi2imidazol-5-\'l)-lH-p3Tazol-4-ylj 
-[6-(2-morpholin-4-yl-edK>xy)-lH-
indol-2-ylj-methanone 

486 

1 H-NMR (DMSO-D6) 5:12.46 (1.0H, bf s), 11.50 (1.0H, br s), 
8.27 (1.CH, 5), 7.60-7.55 (3.0H. mi, 7.40 [1.0H. br s). 7.32-7.2S 
(1.GH. m),6.S3 (3.OH, far s), 5.75(1.0H, dd, J « 8.8. 2.4 Hzl.4.11 
(2.0H. t, J - 5.5 Hz), 3.60 I4.0H, t, J = 4.6 Hi), 3.34-3.28 (4.0H, 
m), 2.73 (2.0H, t J = 5.S Hz), 2.53 {3.0H, s}. 

7 

8 

^ r 
7 

N 

H 

5 TOO~~ 

15 -amino-1 -(2-me!h\i-111-
benzimidazol-5-vI)-lH-p3Tazol-4-yl] 
-[6-(lclrabydro-pyran-4-yloxy)-lH-
indol-2-ylj-mo'dianonc 

15 -amino-1 -(2-mc!hyi- 1H-
benzimida/.ol-5-\'I)-lH-pyra/ol-4-yl] 
-(4-cMoro-lH-mdoi-2-y])-meLh;inonc 

457 

391,393 

1H-KMR (DMSO-OS) 5:12.4$ (i.OH, br s|, 11M(tOK br s), 
8.27 (1.0H, s), 7.61-7.57 (3.0H. m), 7.39 [1.0H. br s). 7.29 (1.0H, 
d, J = 8.3 Hz), 6.98-6.95 !3.0H. mj, 6.79 [1.0H. d, J = 8.8 Hz), 
4^59-4.53 (1.0H, mh 3.90-3.85 {2.0H, m), 3.53-3.43 (2.0H, m), 
2.53 (3.0H, s), 2.02-1.S9 (2.0H. mj, 1.58-1.59 (2.0H, m). 

1H-KMR (DI.1SO-DS) 6: 12.49 (1H, s)r 1210 (1H,s), 8.32 {1H, 
d, J = 3.6 HZ}, 7.66 (1H, dd, J = 4.9, 3.3 Hz), 7.58 (1H, t, J «4.0 
Hz), 7.47 (1Kd, J« 7.8 Hz), 7.32-7.31 (3H,mj, 7^6 (1H,t.J-
7.7 Hz.), 7.19 {IH, s), 7.15 (1H, s}, ^54 {3H, s). 

9 

H 
0 

^*C£r 
H 

f 5 -amino-1 -(2-melbyl-l II-
benziimda2ol-5-yl)- lH-pyrazol-4-v!J 
-(5-bromo-i H-indo]-2-yi)-meLhanone 

435,437 

1H-NMR (DMSO-D6) 5: 12.48 {1H, s), 11.93 !1H,s),8.28 (1H 
s), 7.88 (1H, d, J = 1.5- Hz), 7.63-7.59 (2H.m), 7,47-7.44 {2H, m), 
7.37 |1H, dd.J = 8.6.1.9 Hz), 7J29 i1H, dd,J = 8.6,1.9 Hz). 
7.04 (2H, s), 2.54 (3H, s). 

10 ! vW'V-
•U^ti 

[5-amino-l -(2-methyl- 1H-
bcn/.irmdazol-5-y!)-l H-pyrazoM-yl] 
-(4-iodo-l H-indol-2-y])-rnelhanone 

483 
1H-NMR (DMSO-D6J 5: 12.23 (1.0H, s), 8.22 {1.QH, s), 7.S4-
7.57 (2.0H. mi, 7.54-7.48 (2.0H, m), 7,29 (1.QH, M, J - 8.3,1.9 
Hz), 7.10-S.95 (3.0H, m), 3.16 (2H, s>, 2.53 i3H, s) 

11 

0 
—K. 
"Xcr 

2- 5-amino-1-(2-methyl-111-
bexizimidazol-5-yl)-Hl-pyrazole-4-
carbonyl]-lH-mdoie-5-carbom!rile 

382 
1H-KMR (DMS0-06) 5:12.46 (1.0H, s), 12^6 (1.0H, s), 8.30-
8.23 (2.0H. mi, 7.60 (5.0H. m), 725 (1.DH,d, J = 8.4 Hz), 7.05 
(2.0H, m),2.52{3.0H, s). 

12 

H 
if-s^Y"N G 

F O-V-^s— (J 1 \ 
H 

[ 5 -amino-1 -(2-methyl-1H-
ben/imidazol -5 -yl)-1 IT-pyrazal-4-yl] 
-(6-bromo-5-£iuoro-3M-indol-2-\i)-
methanone 

453, 455 
1 H-NMR (OMSO-DS) 6:12.1611-OH.s), 8.28 (1.0H, s),7.73 
(1.0H, m).7.63-7.60 (3H, m), 7,44(1.OH, s|,7_27 (1.0H, m), 7.05 
{2.0H, br s), 2.53 (3H,s). 

13 
jy><^ 

Kxx^ 
[5-ammo-1 -(2-methyl-1H-
lienzimidazol-5-3'1)-1 H-pymxol-4-yl] 
-(5-etbynyl-l 1 l-mdol-2-yl)-
mcthanonc 

381 
1 H-f®1R (DMSO-D5! 5: 12.45 (1.0H, s), 11.31 (1 .OH, s), 8.29 
(1.1H, s}, 7.BSS1.BH, s), 7.61 (2.0H, tn), 7.48 [2.0H, m), 7.34-
729 f2.OH.mJ. 7.01-6.90 (2Hm), 3.99 {1.0H, s), 2.54 j3.0H, e). 
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14 

[ 5-ammo-1 -(2-melhyl- 1H-
henzimida7ol-5-yl)-lH-p\Ta7.oI-4-vI3 
-[6-(2-fiuoro-phonyl}-lI]-indol-2-yi] 
-methanone 

451 
1H-NMR {DMSO-D6} 5. 8.35 (1H, s), 7.79 {IH, d, J - 8.5 Hz), 
7.63-7.58 {6H. m), 7.52 (1 H, s). 7.42-7.26 (3H, m), 7.05 (2H, br 
s), 2.54 (3H, s). 

15 

[5-amino-l-(2-metliyl-lH-
bcnzimidazol-D-yD-lH-pyrazol^-vi] 
-|6-(3-fluoro-pheny!)-lII-mdol-2-yll 
-methanone 

451 
1H-Nf3R{DMSO-D6) 5: 12.46 (IH. s). 11.86f1H, s),8.34(1H, 
s), 7.80 (1H. d, J = 8.6 Hz), 7.73 (2H, br s), 7.65-7.42 (25H, m), 
7.30 (IH, d, J •= 6.9 Hz), 7.02(2H: br s), 2.54 (3H, s|. 

16 

XUft , . [5-amino-l-(2-methyl-III-
benzimidsizol-5-ylVIH-pynizoM-yll 
-[6-(4-fIuoro-phenyl)-lH-indo]-2-ylj 
-methanone 

451 
1H-MMR (DMSO-DS! 5: "52.50 (1H: s); 11.82 [W, s); 8.34 (1H, 
s), 7.81.7.65 |5H, m). 7.S0 (1H,brs), 7.43-7.27 (5H, m), 7.03 
(2H, br s), 2.54 (3H, sj-

17 
0^VS o 

a 

VVW 
'^"1 

[5-<umno-l-(.2-mell']yl-lH-
ben7jmida?X)]-5-yi)-llT-pyrazol-4-yi] 
-f6-(2-chloro-phcny])-lji-indo!-2-yi] 
-methanone 

467,46S 

1 H-NMR (DMSO-D6) 6: 12.49 (1H. s). 11.34 (1H, s). 8.35 {1H, 
d, J « 3.1 HE!. 7.77 (1H, d, J • 8.2 H2), 7.56 (1H. t, J - 4.2 Hz}, 
7.59-7.57 {3H, m). 7.53-7.50 (2H. bra). 7.49-7.39 (2H. m), 7.30 
(1H, d, J = 6.8 Hz!, f.M (1H, dd, j = 8.1, 5.3 Hz), 7.04 {2H, d. J 
= 14.5 Hz). 2.54 (3H,s). 

18 
— x^5s^!SN^i; 0 

vixxr 
[5-amino-l -(2-methyl-i H-
tonzimida7.o]-5-yl)-)TI-pyra7.ol-4-yl] 
-| 6-(3 -chloro-pheny])- i 1 f-indol-2 -yl j 
-methanone 

467,469 

1 H-NMR (Dt.1SO.D6) 5: 12.4S [1H; s), 11.86{1H, s), 8.34 (1H: 

d,J= 3.0Hz),7.80(1H.d, J = 8.4Hz),7.72(3H,m|. 7.E3-7.66 
(3H. m), 7.58 (1H. d. J = 8.4 Hz), 7.51 (1H, d, J = 7.6 Hi}, 7.43 
(1H, <S,J = 7.9 Hz), 7.30 J1H, ddd, J = 8.6,4.1.1.8 Hz), 7.05 
(2H, d, J = 14.0 Hz).. 2.54 (3H, sj. 

19 
XlxxHr= 15 -amino- i -(2 -methyl- i 11-

benzi.mJd<izol-5-yl)-lH-p\Tazol-4-yl| 
-[6-(4-ch3oro-pbcnyi)-1H-indoi-2-yJ] 
-methanone 

467,469 

1H-NMR (DMSO-DS) 5: 12.49 (1H, s), 11.85 (1H, s), 8.34 (1H. 
s). 7.79 {2H, d. J - 8.1 Hzt, 7.75-7.71 (2H,m). 7.72-7.68 (1H. m), 
7.54-7.60 j1H, mj, 7.54 (2H, d, J = 8.1 Hz), 7.51 [1Hf d, J - 2.0 
Hz), 7.4-1 (IH, dd, J = 8.4,1.6 HzJ, 7.30 (1H, dd. J = 8.7,1.5 
Hz). 7.05 |2H, br sj, 2.54 (3H, s). 

20 
CVvR o XCcH--

vX£r 
H 

[ 5 -amino-1 -(2-methyl-1H-
benzimidazol-5-\i)-lH-p\rai,.ol-4-vIj 
-[6-(2-trifluoToraethyl-phenyl)-l H-
indol-2-ylJ-mcthanonc 

501 
1 H-NMR (CD30D) 5: 8.32 (1H. s), 7.96 (1H, s|. 7.85 (1H, d, J = 
8.7 Hzi, 7.77 (IH, t, J = 8.6 Hz), 7.SB-7.52 {5H, m), 7.42 (IH, dt, 
J = 13.3,5.4 Hz), 7.06 (2H, d, i = 8.7 Hz), 2.S5 {3H, s). 

21 
f^x6-Lr 

"MtXr 
[5-amino-l-(2-mcthyl-lT I-
benzimida^ol-5-yi)-llI-pyrazol-4-yI] 
-[6-(3-trilluoromethyl-phenyl)-lH-
indol-2-ylj-methanone 

501 

1H-NMR (CDSODJ 5: 3.2S {1H, s), 7.S4 (2H, br s), 7.83 {1H, 
dd, J = 8.4,0.7 Hz), 7.76-7.75 (1H, mj, 7.67 (1H, br s), 7.65-7.62 
(2H, m). 743 {1H,d, J = 1.5 Hz), 7.40-7.39 (2H, m), 7.36 [IH, d, 
j = 2.C Hz). 2.61 (3H, s). 

22 

r>k^, [5-amino-l-(2-mcthyl-lH-
benzimidazol-5-yI)- lH-pyrazol-4-ylj 
-[6-(4-trifluoromethy]-phenyl)-lH-
indo3-2-yi]-raelhanorie 

501 

1 H-NMR(CD30D) 6: 8.31 {IH, s), 7.89 (2H, d, J = 8.1 Hz), 
7.85 (1H, dd, J = 8.3,0.7 Hz), 7.81-7.80 (1H, m), 7.75 (2H, d, J « 
8.1 Hz), 7.69-7.65 (2H, m), 7.45 (1H, dd, 4 = 8.4,1.6 Hi), 7.43 
{2H, d, J " 0.8 Hzj, 7.39 [2H, dd, J = 8.5, 2.1 Hz), 2.62 {3H, s). 

23 * °~Or 
H 

[5-amino-l -(2-methyl-! H-
bcnzimidazol-5-yl)- lH-pyrazol-4-yl] 
-(4-bromo-l H-indol-2-ylj-
mcthanone 

435, 437 

1H-NMR (DEglSO-DS) 5:13.0-11.5 (1H. s), 11.2-10.5 (1H, s), 
8.28 |1H, s), 7.80 {2H, t, J = 4.3 Hz), 7.49 [1H, d,J = 8.4 Hz), 
7.29-7.25 (2K m). 7.14 (2H, t, J = 9.1 Hz),3.17 (2H, s), 2.53 
{3H, s). 

24 P —\_ !'*^ 

* ~tXjr 
[5-amino-1 -C2-methyl-1H-
benzimidazol-5-yl)-l H-pyrazol-4-yl] 
-[6-(3-fluoro-pyridm-2-yl)-iri-indol 
-2-ylj-methanone 

452 

fH-NMR(DMSO-D6) 5: 12.49(1H.s). 11.94{1H,d.J=2.2 
Hz), 8.57 {1H, td, J = 3.0,1.5 Hz}, 8.36 <1H, s), 8.13 (1H, s), 
737-7.81 (2H, m), 7.73 (1H, dt J = 6.6. 1.5 Hz), 7.64-7.52 (2H, 
m), 7.52 (1H, d.J = 1.5 Hz), 7.49-7.45 (1H, m), 7.31 (IH, dd, 4 = 
8.6,1.9 Hz), 7.06 |2H, s), 2.54 {3H, s). 

25 ^°Hcvr 
H 

[5-amino-l-(2-mcthyl-l H-
benzimidazol-5-Yl)-llJ-pyrazol-4-yl| 
-(6-methyi-l H-mdoi-2-y!)-
methanone 

371 

1H-MMR (DMSO-D615:12.44(1.0H, d, J = 3.7 Hz), 11.53 
(1.0H, d. J = 1.6 Hz|, 8^8 (1.0H, 6, J-4.7 Hz), 7.67-7.62 (10H. 
m), 7.59-7.5412.0H. m), 7.39 (1.1H. s), 7.32-7.24 (2.0H, m). 
7.03-6.84 {3.0H, m). 2.53 (3.0H, s). 2.41 {3. OH, s). 
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26 

H 

[5-amino-l-(2-methy]-l 1-1-
benzimida2ol-5-yl)-lH-pyrazol-4-yl| 
-j5-(4,4-difluoro-piperidine-] -
carbonyl)-!! l-indol-2-ylj-methanone 

504 

1 H-NMR (DMSO-DS) 5: 12.42 (1 OH, s), 11.88 {1.0H. sjs 6.28 
(1.QH, si, 7.80 fl.QH.d, J = 1.2 Hz], 7.65-7.45 {4.0H, m), 7.32 
(l.GH, dd, J = 8.4.1.6 Hz), 7.2$ (1.0H. m), 7.05-6.9C |2.0H, m), 
3.70-3.55 (4.OH, m). 2.51 (3H, si, 2.10-155 (4.0H. m). 

27 

f z u 

6.ri5cH-f: [5-amino-1 -(2-methyl- 1H-
benzimidazoI-5-yl)-lH-pyra2ol-4-yI] 
-[5-(3,3-dil]uoro-piperidine-l-
carbonyD-lH-mdol-2-yIl-melhanone 

504 

1H-NMR {DMSO-DS)«: 1242 (1.0H, s), 11.90 (1.0H.S), 8.28 
(1 .OH, s), 7.74 fi_0R d, J = 0.6 Hi), 7.85-7.45 (4.0H, m), 7.30-
7_23 |2.GH. mj, 6-83 {2.0H m), 3.84 (2.0H, m), 3.51 {2.0H ro), 
2.51 (3.OH. s), 2.20-2.00 (2_0,m). 1.74-1.60 (2.0H, sj. 

28 

2-[5-amino-l-(2-methyl-l 1J-
benziimdazol-5-vl)-lH-pvrazole-4-
carbonvlj-i 1 I-mdolc-5-carboxyiic 
acid (2,2.2-trxfluoro-efbyI)-amide 

482 

1H-NMR {DMSO-DS)5:12.43 {1.OH,s). 11.96 (1.0H.S). 8.98 
{1 OH, d. J « 6.5 Hz|, 8.31 {2.0H. m), 7.79 {1.0H. dd, J = 8.7.1.7 
Hz), 7.70-7.50 (4.0H, m). 7.28 (1.0R mj. 7.05-6.90 (2.OH, m>. 
4.15-4.00 (Z0H, m). 2.52 (3.0H, s). 

29 
[5-amino-l -(2-mcthvl-lH-
ben2iiTuda2o]-5-yl)-li]-pyru2ol-4-ylj 
-[6-(5-fiiftuoromethyl-pyridjn-2-yl)-
1 i !-indo]-2-y]J-muthanonu 

502 

1 H-NMR (DMSO-DS) 5: 12.49 (1H, s). 12.02 {1H, d, J = 1.o 
Hi), 9.06 {1H, d, J = 1.1 Hzi, 8.35 (2H,s),8.28 {"SH, dd, J = 8.6, 
2.2 Hz). 8.21 (1H, d. J - 8.2 Hz), 7.31 (IH. dd, J = 8.2.1.6 Hi), 
7.84 (1H, d, J - 8.2 Hi), 7.64-7.62 (2H, m), 7.53 (1H. d, J - 1.1 
Hz). 7.31 {1Hr dd. J = 8.2,2.2 Hz), 7.07 (2H, s), 2.54 |3H, si. 

30 

[5-amino-1 -(2-methyl- 2H-
bcB7imida?,ol-5-yl)-lH-pyrazo]-4-y!] 
-[6-(6-lrifluoromi;thyl-p\Tidin-2-y])-
lH-indol-2-yl]-methanone 

502 

1 H-NMR {DMSO-DS! 5: 12.48 (1H, s). 11.94 (1H, d,J = 2.2 
Hz), 8.34-8,31 (3H, m). S.16 (1H, t, J = 7.7 Hz), 7.88-7.84 !3H, 
m), 7.65-7.5B j2H, m), 7.52 {1K, d. J = 1.6 Hz), 7.31-7.30 (IH. 
m|, 7.06 (2H, d, J = 22.0 Hz), Z54 £3H, s). 

31 

°Vrsi voH^ 
vtyr 

h 

[5-amino-l-(2-rnothyl-111-
benzirnidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-(5-chloro-pyridin-2-y!)-ll i-indol-
2-yi]-methanone 

468. 470 

1 H-NMR (DMSO-D6) 5: 12.48 (1H,s), 11.SS(1H, s), 8.72 {1H, 
dd, J = 1.1,1.1 Hz), 8.34 (1H, B). 8.25 (1H, sj, 8.04-7.89 (2R tn), 
7.82-7.80 (2H, m), 7.63 [2R s), 7.51 (1H, s|, 7.3G (1H, dd. J = 
8.5,1.9 Hz), 7.05 {2H d, J = 6.6 Hz), 2.54 {3H, s). 

32 

[5-amino-! -(2-methyl-l H-
bcn/imida/.ol-5-vl)-l] I-pvra/ol-4-vlj 
-[6-(4-methyl-pyridin-2-yl)-lH-mdoL 
-2-ylj methanone 

448 

1 H-NMR (CDSOD) 5: 8.46{1H, dd, J - 52, 0.4 Hz). 8.31 (IH. 
s), B.QS-8.04 (1H, rn>, 7.93 {1H, dd, J = 8.0,1.7Hz.),7.W {1H, 
dd. J « 6.4,0-7 Hz), 7.77-7.76 (1H, m), 7.69-7.67 (2H, m), 7.43 
{1H, d, J = 0.6 Hz), 7.39 (1H, dd, J = 8.6. 2.D Hz), 7.22-7.13 (1H, 
m), 2.62 (3H, s),2.48(3H. s). 

33 
Cl 

H 

[5-amino-l -(2-rnethyl-111-
berizmiida2ol-5-y])-lH-pyrazoM-yi] 
-[6-(3-chJoro-4-lluoro-phcnyl)-ll I-
indol-2 -yl] -methanone 

484, 486 

1H-NMR (DMSO-DS) 5:12.48 (1H, s), 11.85 (1H, £), S.34 (1H, 
s). 7.87 (1H, dd, J - 7.1,2.2 Hz). 7.79 (1Hr d, J = 8.2 Hz), 7.73-
7.66 J2H, m). 7.65-7.58 (2H. m), 7.57-7.49 {2H, m), 7.41 {1H, d, 
J - 8.2 Hz), 7.30 !1H, d, J = 8J2 Hz), 7.04 i2H, s), 2.54 {3H, si. 

34 °^c>Vc^- i5-ammo-l-(2-methyl-lll-
bermmidazQi-5-yI)-IH-pyrazol-4-\i] 
-[6-(3-trinuoromcthy]-pyridin-2-y])-
IH-indol-2-yl]-methanone 

502 

1 H-NMR {DMS0-D6) 5:12.40 (IH, s). 11.96 {1H, sj. 8.9S {IH, 
d, J « 4.9 Hz), 8.35-8.34 (2H, m), 8.26 (1H, s), 7.93 (1H dd, J ' 
8.5,1.4 Hz), 7.82 (1H, d, J = 8.2 Hz), 7.70(1H, d, J = S.5 Hz), 
7.62-7.60 {2H, m), 7.S2 (IH, sj, 7.30 /IH, dd, J = S.5,1.S Hz), 
7.06 (2H, s), 2.54 (3H, sj. 

35 

'^CO-

[5-amino-l-(2-mclhyl-ll-l-
benzimidazol-5-yl)-1 H-p)Tazol-4-vI] 
-f6-(4-trifluoromelhyI-pvridm-2-yi)-
lH-indol-2-ylj methanone 

502 

1 H-NMR (DW1SO-D6) 5: 12.47 (1H, s). 11.90{1H, d, J = 1.6 
HZ), 8.92 (IH, d, J = 3.8 Hz), 8.35-8.31 (2H. mj, 7.78 (IH, d.«J* 
6^Hz), 7.67-7.6C (4H, m), 7.53 (IH, d. J - 1.6 Hr),7.30(1H. d, 
J = B2 Hz). 7.19 {"IH, d, J - 8.2 Hzj, 7.04 (2H, d. v- = 10.4 Hzi, 
2.54 <3H, sj. 

5 

[Example 36: Synthesis of 
[5-amino-l -(6-fluoro-2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(lH-indol-2-yl)-methan 
one] 
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[5-Amino-1 -(6-fluoro-2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 -benzenesul 
fonyl-lH-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 

5 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 

10 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-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]-( 1 H-indol-2-yl) 
methanone as a yellow solid (75 mg, 89.8%). 

15 1H-NMR(DMSO-D6)5: 12.60 (1.OH, brs), 11.70 (1.0H, brs), 8.31 (1.0H, s), 7.69 (1.0H, d9 J -
7.6 Hz), 7.62 (1.0H, d, J - 6.8 Hz), 7.55 (1.0H, d, J - 10.7 Hz), 7.50-7.45 (2.0H, m), 7.25 
(1 .OH, dd, J = 7.6, 7.6 Hz), 7.08 (1 .OH, dd, J - 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)+] 

20 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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Exam-
pie 

Structure Compound name m/z 1H-NNIR 

37 

A 

HcVVJ3 2-\ 5-amino-l -(2-methyl-l H-
bcnziimdazol-5-yi)-IH-pyrazoSc-4-
carbony]]-lH-mdole-6-carlx)x\rljc 
acid 

401 

1H-NMR (DMSO-DS) 5:12.74 (1H, brs), 12.06 (IH,s), 8.35 
(1H, sj, 8.15 7.78-7.75 (3H. mj, 7.65 (IH. dd, J = 8.1. 14 
Hz.). 7.S2 !1H, dd. J-22,0.8 Hz), 7.49 (1H, br sj, 7.17 (2H, br 
s). 2.67 (3H,s). 

38 

H ^ 
[5-ammo-1 -(2 -methyl-1H-
ben/irniday.ol-5-yl)-lH-pYr;iy.ol-4-y!] 
-(6-hvdroxvmethvl-l H-indol-2-vl)-
methanone 

387 
1H-NMR (CD30D) 6: 3.32 <1H, s!,7.89 (1H, d. J = 2.2 Hz), 
7.85 (1H, d. J = 8.8 Hzi, 7.70-7.69 jZH, m), 7,49 f1H, si. 7.36 
(1H, s), 7.11 (1H, dd, J « 8.2,1.1 Hz),4.72 i2H. sj, 2.83 (3H, s). 

39 
XT^XO 6* &xxy 

[5-amino-l-(2-mcthvI-ll I-
bcn/imiday.ol-5-yl>l I l-pvraxol-4-vlJ 
- {6-| 2-(4-mcthvl-pipcrazin-l -vl)-
ethoxy]-lH-indol-2-yl}-me!.h anone 

499 

1H-NMR (DMSO-DS} 6: 12.51 (1,0H,bf s). 11.49 (1.0H. brs), 
8.27 (1.GH, s), 7.61 -7.55 (3.0H. mj, 7.40 (10H. br s): 723 (1.0H, 
dd, J = 8.3,2.G Hz). 6.94-6.33 (3.0K, m). 6.74 (1.0H, dd, J » 6.8, 
2.0 Hz), 4.09 {2.0H, t, J • 5.2 Hz), 3.32-3.30 (4.0H, m). 2.72 
(2.OH. t J s 5.8 Hz). 2.53 (3.0H, s j, 2.34-2.32 (4.0H, br re). 2.15 
(3.0H, s). 

40 

o... - -
^CXV 

[5-amino-l -(2-melhyl-lH-
ben/imida/.ol-5-yI)-ll I-pvra/o! -4-vi] 
-[6-(3-methyl ^ixctan-3-virnoihoxYi-
11I-indoi-2-ylj-mcthanonc 

457 

1H-NMR [DMSO-DS) S: 12.54 (1.0H, br s), 11.55 (1.0H, brs). 
8.28 (1.CH, s), 7.61 -7.57 (3.0H. m), 7.41 J10H. br s): 7.28 (1.0H, 
dd, J ' 8.3.2.0 Hz), 6.S7-6.9S {3.0H, m), 6.79 (1.0H, dd, J * 8.8, 
2.4 Hz), 4.55 (2.OH. d., J « 5.S Hz). 4.33 (2.0H, d, J - 5.9 Hz), 
4.06 {2.0H. s), 2.53 (3.0H, s), 1.40 {3.OH, s). 

41 

15 -amino-1 -(2 -methyl-111-
bcnzmiida2ol-5-yl)-lH-pvTa2ol-4-y![ 
-[6-(3-fluoro-pipcridin-l-vlmi;l.hYi)-
111-indol-2-yl]-methanone 

472 

1H-NMR (DMSO-DS) 6' 12.48 (1.0R br s), 11.65 (1.0H, brs), 
8.30 (1,0H, &), 7.64-7.62 (3.0H, m), 7.43 [1.0H, br S), 7AO (1.0H, 
br s), 729 (1.0H, dd, J = 8.3,1.0 Hz). 7.04-7.02 (3.0H,m(.4.69-
4.57 jl.GH.m), 3.59 (2.GH s), 2,74-2.67 ll.OH.mj, 2.S3 {3.GH, 
s), 2.51-2.49 (1.0H, m), 2.46-2.33 (1.0H, m). 2.28-2.23 (1.0H, mj. 
1.83-1.72 (2. OH. m), 1.55-1.43 (2.0H, m). 

42 

43 *- tx^ 

[5-amino-1 -(2-methyl- 1H-
benziiiudazol-5-y!)-lH-pyrazol-4-yl] 
-(6-[[bis(2-metiioxy-ethyl)-aniino]-
me1hyI}-lH-indol-2-yl)-methanone 

[5-amino-l-(2-melhyl-lH-
bcnziimdazol-5-yl)- lH-pvrazol-4-y] | 
- {6-[(me!hyl-prop-2-ynyl-ainino)-
methyl]-lH-indoi-2-yI}-metbanone 

5G2 

438 

1H-NMR (DMSO-DS) 5; 12.49 (1 .OH, br s). 11.62{1 .OH, brs), 
8.30 (1.0H, s), 7.62-7.60 (3.0H, m), 7.41 fl.ORbr sj, 7.41 (1.0K 
br sj, 7-2S (1.0K 4 J = 8.3 Hz), 7.05 (1.0H, d, J =7.8 Hi), S.9S 
(1,0H, br s), 6.97 (1.0H, br s), 3.73 (2.0H, s]: 5.42 {H.OH, t, J = 
6.1 Hz). 3.22 {3.0H, s), 3.22 (3.0H, s), 2-66 (4,OH, t, J - 6.1 Hz), 
2.53 (3.0H.S). 

1 H-NMR jCD30D| 5: 3.27 (i ,0H, s). 7.71-7.65 (3.0H, m), 7.47 
(1.0H, s), 7.40-7.36 (2.0H. m)r 7.13 (1.0H, dd, J = 8.1,1.2 HzJ, 
3.73 (2.0H. s), 3.32-3.30 (2.0H, m), 2.73 (1.0H, t, J = 2.4 Hz), 
2.62 (3.0H. s), 2.38 (3.0H, s). 

44 jpxd- [5-amino-l-(2-methyl-lB-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-(3,3-difliioro-pyrro!idin-l-
ylroethyl)-111-indol-2-yl]-methanone 

476 

1 H-NMR (DMSO-DS) 5: ?2.47 (1.0H, br s), 11.67 (1.0H, brs), 
8.30 (1.0H, s), 7.65-7.63 (3.0H, m), 7.43 (1.0H. br s). 7.42 (1.0H, 
br s).7.2S (1.0H, dd, J = 8.5,1.7 Hz), 7.06-6.99 (3.0H, rn), 3.71 
(2.GH, 5), 2.87 [2.0H. t. J " 13.4 Hz), 2.71 (2.OH, L J = 7.1 Hz), 
2.53 {3.0H, s], 2.33-2.20 (2.0H. m). 

45 ^•"OQ-
[5-ammo-1-(2-methyl-1H-
benziimda2ol-5-vl)-lH-pyrazol-4-yl] 
-[6-(2,5-dimethyl-pyiTolidm-l-
vlmcthyl)-lH-indol-2-yl|-mcthanonc 

468 

1 H-NMR {DMSO-D5] 5; 12.47 (I.OH.br s), 11.56 (1.0H, br s), 
8.23 (1.0H, sj, 7.67-7.59 (3.0H, m), 7.46-7.41 (2.0H. raj, 7.30 
(1.0H, d. J = 8.B Hz), 7.11-6.S7 (3.0H, m), 3.93-3.51 (2.0H, m), 
3.02-254 {1.0H, mj. 2.63-2.57 (1.0H. m), 2.53 (3.0H, s), 2.D0-
1.93 (1.0H,m), 1.81-176 (1.0H, m). 136-1.28 (2.OH, m), 0.97 
{3.0H, 6.1 Hz|, 0.96 (3.0H. (3, J = 6.1 Hz). 

48 A V'XX>-
[5-arriino-1 -(2-mcthyi-lH-
benzimidazol-5-Yl)-lH-pyrazoi-4-yl] 
-[6-(3,3 -difluoro-piperidin-1 -
yimethyl)- 2H-indol-2-yl]-melhanone 

490 

1H-NMR(DMSO-D6)5:12.47 (1.0H,brs), 11.67{i-OH.brs), 
8.30 (10H, s}, 7.65-7.62 (3.0H, m), 7.43 flOH, br s), 7.41 (1.0H. 
br a}, 7^9 (1.0R dd, J = 8.8,2.0 Hz), 7.05-7.0C (3.0H, m), 3.6S 
(2.0H, s), 2.64 (J2-OH, t, J = 12.2 Hz), 2.53 (3.0H, &). 2.44-2.42 
<2.QH, mf, 1.93-1.83 /2.0H, mj, 1.69-1.63 (2.0H, m). 

47 

j 5-amino-l -(2-methyl-l H-
bcn/.irjiidazol-5-yl)-l M-pyrazol-4-yI] 
-f6-((S)-3-mcthyl-morpholin-4-
ylmcthyl)-111-indol -2-yl] -methanone 

47 Q 

1 H-NMR (DMSO-D-6) 5; 12.47 [1.0H, br s), 11.52 (10H, brs}, 
8.30 (1.0H, sj, 7.64-7.58 {3.0H. m% 7,42 (1.0H, br s), 7.42 (1.0H, 
br s), 7.29 (1.0H, <1,J - 8.B Hz), 7.07-6,98 (3.0H, m), 4.12-4.09 
(1.0H, br m), 3.66-3.60 (2.0H, m), 3.4S-3.4Q (t.OH, m), 3.20-3.14 
(3.0H, m), 2.53 (3.0H, sj, 2.44-2.40 (1.0H, m). 2.14-2.07 !1.0H, 
m), 1,05-1.04(3.08, brm). 

48 

a- M 
Y^V^x/0 

[5-amino-l-(2-mcthyl-11 J-
beraiiiiidazol-5-yl)-lH-pyra/.ol-4-yl] 
-(6-bromo-l) l-indol-2-yl)-mclhanonc 

435,437 

1H-NMR (DMSO-D6) 5; 12.48 (1H, s), 11.86 {1H, sj, 8.32 (tH, 
d, J = 3.1 Hz}, 7.68 (1H, d, J « 3.6 Hz), 7.6S(2H, br s), 7.58-7.S6 
(1H, m), 7.50 ("1H, br s), 7.30-7^6 (1H, mj, 722 (IH. dd, J = 8.6, 
1.6 Hz). 7.05 {2H, d. J «14.2 Hz), 2.53 (3H. s). 
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[5-amino-l-(2--methyi-1 H-
hcn7imidazol-5-yl)-lIT-p3Tazol-4-yI] 
-(5-iodo-lll-indoI-2-yl)-methanone 

483 

1H-NrrfR{DMSO-D6)6:12.45flOH.s), 1187 (10H,s), 6.26 
d. J - 4.7 Hzi, 8.06 {1.DH, d, J = 1.8 Hz), 7.55 {1.0H, d, J 

» 8.4 HzJ, 7.56 (1.0H,t, J = 4.1 Hz), 7.S0 (1.GH, dd, J = S.6,1.6 
Hi), 7.3S (1.0H.S), 7.33 (1.0H. d, J = 8.6 Hz!, 7.28 (1.0H, mj, 
7.01 (2.0H. rn), 2.53 {3.0H, d, J = 10 Hz.]. 

fr ixr 
[ 5-amino-1 -(2-methyl- 1H-
benzimida7.ol-5-yl)-lH-pwa7ol-4-ylj 
-(lH-pyrroki|3,2-b|pyridin-2-yl)-
mcthanoric 

358 
1H-NMR (CDJODJ 5: 9.02-8.S811H, m], 8.31 (1H, sj, S.25(1H, 
d,J* 5.9 Hz), 7.70-7.65 {2H, m), 7.59-7.56 [1H, rn), 7.51 (1H, d, 
J = 5.9 Hl|, 7.32 (1H, dd, J = 8.B, 2.0 Hz), 2.S2 (3H. s). 

'jQXv [ 5 -ammo- 3 -(2 -methyl-111-
beniimiti<izol-5-yl)-lH.-pyrazo]-4-yl[ 
-(5 -bromo-6-tri fluoromethyl -111-
indol-2-\T)~me!]ianoiie 

503,505 
1 H-NMR (DMSO-DS) 5:12.45 (l.QH,br s). 12.33{1.0H, brs), 
£.30 n.OH.s), S.17 (10H, s). 7.94(1.OH, s). 7.62-7,52 (3.OH. m), 
7.28 |1.CH. dd, J = 8.5.1.7 Hz), 7.12 [2.0H, brs), 2.53 {3.GH, s). 

15-ammo-1 -(2-methyl- III-
benzimidazol-5-yl)-lH-pyrazoi-4-ylj 
-(6-iodo-l H-indol-2-yl)-iTictbanonc 

4S3 

1H-NMR fDMSG-06'j 5:12.43 (1.0H, s), 11.7711.OH. s}, 8.30 
(10H s). 7.B6 [1.0H,s|. 7.58 (3.0H.in). 7.46 (1.0H, s), 7.36 
(1.0H dd, J • 8.4,1.6 Hz), 7.29 flOH, rn), 7.05-6.90 (2.0H, m), 
2.53 |3.0H, s). 

[5-amino-l -(2-mcthyl-l H-
benziimdazol-5-yl)-HI-pyrazol-4-yl] 
-(4-m ethyl-IH-indol-2-ylj-
methanone 

371 

1H-NMR (DMSO-D6) 5: 12.47 (1.0H.br s). 11.66 (1.0H. brs), 
8.40 (1.0H. s), 7.62-7.60 (2.0H.m), 7.46 {1.0H, si. 7.30-7.2S 
<2.OH. m>, 7.14 (1.OH. dd, J = 7.3,7.3 Hz), 6.99 (2.0H. br sj, 6.8 
flOH, d. J = 7.3 Hz), 2.57 (3.0H, s), 2.53 (3.0H. e). 

CCNM 15-amino-l-(2-meihv}-lH-
ben7!mida7.ol-5-yl)-lH-pyra7.ol-4-yl} 
-(4-isopropyl-l H-indol-2-yl)-
mcthanonc 

399 

1H-NMR (DMSO-D6}6: 12.47 (10H. brs). 11.69 (1.0H,br s), 
S.23 (10H, s), 7.64-7.59 (2.0H, rn), 7.29 (1.0H, dd, J « 8.3,15 

Hz), 7.25 jlOH, bf s), 7.15 (10H, dd, J * 8.0.8.0 Hz). 7.04-6.97 
(3 .QH, m). 6.55 !1 .OH, d, j = 8.0 Hz), 4.79-4.73 (1.0H,m(, 2.53 

I3.0H, s), 1.38 (6.0H, d,J = 5.9 Hz). 

15-amino-l -(2-methyl -111-
benzimidazol-S-ylVlH-pyTazoM-ylj 
-[5-(2-fluoro-phcnyi)-UI-mdo!-2-yi] 
-methanone 

451 

1 H-NMR (DMSO-D6) 5:12.45 (1H, br s}, 11.82 {1H, s), 8.32 
(1H, d, J » 4.9 HzJ, 7.85 (1H, sj, 7.65-7.63 (1H, m), 7.58-7.52 
<4Hr m). 7.44-7.42 (1H. m), 7.39-7.35 (1H,»), 7.31-7.28 f3H. m), 
7.04 (1H, br s). 6.9S (1H, br s), 2.52 (3H. s). 

0-0^ 
[5-amino-l -(2-mcthyl-lII-
benzimidazol-5-Yl)-lII-pvTazol-4-\ij 
-(5-ben7yl-lH-indol-2-ylj-
mcthanonc 

447 

1H-NMR <DMSO-Df; 5: 12.47 {1H, br s), 11.62 (1H, br s), 8.29 
(1H, s), 7.6S-7.53 (2H, m), 7.52-7.48 (1H, m|, 7.42-7.36 {2H, m), 
7.32-7.23 (SH, m), 7.20-7.12 t2H, rn), 7.06-6.93 (2H, m), 4.02 
(2H, s), 2.53 (3H, s). 

(5-amino-l -(2-melhyl-lII-
bcnzimidazo!-5-y])- IH-pyrazoM-yl] 
-|5-(2-trifluoromethvl-phenyl)-lll-
indol-2-ylj-methanone 

501 

1 H-NMR (DMSO-DS) 5:12.4B (1H, br s), 11.82 (IH, sj, 8.31 
<1H, s), 7.63-7.81 ;tH, mj, 7.72-7.70 (IH, m), 7.60-7-57 (4H, m), 
7.52-7.50 (2H, m). 7.45 (1H, d, J = 7.2 Hz), 7.28 {1H, dd, J = 8.4. 
2.0 Hz), 7.19-7.17 (1H, m), 7.01 (2H, br s), 2.52 (3H, s). 

vvYV 
(5-amino-l -(2-methyl- 1H-
bcnzimida7ol-5-yl)-l JI-pyrazol-4-yl] 
-| 5 -(3 -fiuorophenyl)- II l-indol-2-yl i 
-methanone 

451 
1H.NMR (DMS0-06) 5: 12.47 (IH, s); 1181 (1H, s),8.30 (IH, 
s). 7.99J1H, »), 7.61-7.46 (8H, m), 7.28 (IH, dd, J = 8.4,1.8 Hz). 
7.15-7.12 !1H, m|, 7.01 (2H, br s), 2.52 (3H. sj. 

[5-ammo-1 -(2-methyl- III-
benzimidazo!-5-yl)-!li-pyrazol-4-yr[ 
-[5-(3 -trifluoromethj'l-phenvl)-1H-
indoi-2-ylj-methanone 

501 

1H-NMR (Df,1SO-D6J 6:12.48 {1H, far s), 11.84 {IH, s}, 8.29 
(1H, s), E.05 (1H, d, J = 1.3 Hz). 8.02-8.00<1H, m), 737 (1H, s), 
7.72-7.58 (6H, m).7.61 (1H, s), 7.26(1H dd, J = 8.4,2.2 Hz}, 
7.02 (2H, s), 2.52 (3H, s). 

[5-amino-l-(2-methj'l-lH-
bcn7.imida7oI-5-yl)-lII-pyrazol-4-yl] 
-(4-clhynyl-13I-indol-2-yi)-
mcthanonc 

381 
1H-NSBR (DMSO-D6) 5: 12.47 (1.0H.brsj, 1Z01 (10H,brs), 

8.24 |1.BH. s), 7.62-7.60 (2.0H,m|, 7.57-7.53 (I.OH.ni), 7.31 -
7.24 (4.0H, rn), 7.03 (2.0H, br s), 4.44 (1.0H s), 2.53 (3.0H. s). 
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61 VS^'V 
H 

[5-amino- l-(2-melhy!- 3 H-
benzimidaiol-5-yl)-lH-pyrazo] 
-4-vlj-(5ii-|1.3jdioxolo[4,5-fj 
indol-6-y))-methanone 

401 

tH-MWR (DMSO-DS) G: 12.46 (1H, Sj, 11.62 (IH, S}, 8.23 (1H, 
sj, 7.5-9-7.58 {2H, m), 7.32 (IH, sj, 7.27 (1H, dd, J = 8.6,2.0 Hs-f 
7.07 (?H, s). 5.92 j2H, br sj, 6.90 (?H, *|. S.SS {2H, s). 2.52 (3H, 
Si 

62 

63 

[5-amino-l -(7-fluoro-2-mclhyl-
lil-benz:inidazo!-5-yl)-!II-
pyrazo!-4-ylJ-(lH-iiidol-2-yl)-
mcibanonc 

[5-amin o-1 -{2-methyl-1H-
benzimida/.ol-5-yl)-1 H-pyraxoi 
-4-yij-[5-(4-tnfluorometliyl-
phcny!>1 H-indol-2-y! |-
methanone 

375 

501 

{DMSO-DS} 6: 12.81 (1.0H. S], 11.58 (1.0H,S), S 33 
|1.0H, s}? 7.70 {t ,0H. d, J = 8.0 Hz), 7.5G-7.40 (3.GH, m), 7.30-
7.22 (1 ,DH. rr.!, MS ri.CH, d, J = t1.2 Hz), 7.DS (3.0H, m), 2.55 
•!3.0R 5). 

•{H-NMR |DMSO-D6)S: 12.46(19. d, J - 5.5 Hz), 11.86 {1H, 
s|, 8.51 (1M, sS, J = S.3 Hzi S.05 {fH, sj. 7.S2 -;2K d, J = 9.4 Hi), 
7.80 j2H, «j, J * BJ Hz.). 7.63-7.57 (4H. m), 7.53 si, 7.30-
7.27 jIH, m), 7.OS (1H, &), 7.0& (1H, s), 2.52 {3H, sj. 

[Example 64: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-butoxy-1 H-indol-2-yl)-metha 

5 none] 

A mixture consisting of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)~l H-pyrazol-4-yl]- [5-butoxy-1 -(toluene-4-sulfonyI 

10 )-lH-indol-2-yl]-methanone (70 mg), dioxane (3 ml), and an aqueous solution of 5 M sodium 
hydroxide (300 j-il) 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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-butoxy-1 H-indol-2-yl)-metha 
none (35 mg, 65%). 

!H-NMR (DMSO-D6) 5: 12.45 (IH ,s), 11.54 (IH, d, J = 1.8 Hz), 8.25 (IH, s), 7.65-7.63 (IH, 
20 brm), 7.57-7.55 (IH, brm), 7.36 (IH, d, J = 8.8 Hz), 7.32 (IH, d, J = 1.8 Hz), 7.30-7.28 (IH, 

brm), 7.12 (IH, d, J = 2.4 Hz), 7.01 (IH, brs), 6.95 (IH, brs), 6.90 (IH, 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-fH)+] 
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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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Exam­
ple 

Structure Compound name mtz 1H-NMS 

65 P-* 
/~~v p-s 

f 5 -amino-1 -(2-melhyl-111-
benzimidazo!-5-yl)-lH-p\Tazol-4-yl| 
-[5-(l -mcthyl-pipcridin-4-yO-lII-
indol-2-yl| methanone 

454 

1H-NMR {DMSO-DS}-6:12.45 (IH, s), 11.56 f1H, d, J = 1.8 
Hz), 8.28 (IH. s), 7-66-7.62 <1H: br m). 7.60-7.55 (1H, br mi. 
7.50 (1R d, J »1.8 Hi). 7.40 (1H, -d, J « 8.5 HzJ, 7.37 (1H. d, J » 
1M Hz), 7.29 {1bi, d, J * 8.5 HzJ, 7.16 (IH, dd, J - 8.5,1.8 Hz), 
7.00(1H. brs). 6.95 (1H, br s>, 2.8S-2.87 (2H, rn). 2.55-2.51 (IH, 
brm). 2.53 (3H, s),2.20 (3H, s),2.01-1.95 <2H. mj, 1.82-1.65 
«H. ml 

66 

N-{ 2-| 5-aniino-1 -(2-melhyl-111-
b«izimidHzol-5-yl)-lH-pYrazo3e-4-
carhonvl]- ] JI-indoJ-6-y!} -
melhanesulibnamide 

450 
1 H-NMR (DMSO-D6) 5:12.45 (1H, s), 11.55 (1K, s). 9.67 (1H. 
s), 8.28 (1H, s}, 7.67-7.64 (SH, m J, 7.42 (2H, sj, 7.29 (1H, s|, 
7.C2-6.93 (3H, mi. 2.95 (3H. sj, 233 [3H, sj. 

67 
[5-amino-l -(.2-methyl-l H-
bcn7imida7ol-5-yl)-lH-pyrazol-4-yl] 
-[6-(6-morphoim-4-yl-py,ridin-3-y])-
1 H-indol-2-yl]-melhanone 

519 

1H-NMR [DMSO-DS) 5:12,48 (1H, s), 11.75 (IH. s), B.4S (1R 
d, J - 2.4 Hz), 8.33 (1R sj, 7.9C (1H, dd, J = 9.2, 2.4 Hz), 7.76 
<1H, d. J = 7.9 Hz), 7.65-7.58 (3H, ml, 7.48 {1H, sj, 7.37 (1H, dd, 
J = 8.5,1.2 Hz), 7.30 (1H, dd, J = 8.5,1.8 Hz), 7.01 (2H, s). 6.96 
<1H, sL J = 8.5 Hz). 3.78-3.70 (4H. mi, 3.54-3.47 (4H, mi. 2.54 
(3H, sj. 

68 
-0k -

-Or 
15-amino-l-(2-methyl-1 il-
benziinidiizol-5-y!)-lH-pyrazoM-yl| 
-(6-buiyl-lH-indol-2-yl)-methanone 

413 

1H-NN5R (DMSO-D6) 6:12.45 (1H, sj, 1154 (1H, sj, 8.28 (1H, 
s), 7.59-7.57 (3H; mj, 7.38 (1H, d, J = 1.1 Hzi, 728 (1H, dd, J = 
8.4. 2.0 Hz), 7.25 (1H. s), 5.S6 (2H, s). 6.93 (1H, dd. J = B.3,1,5 
Hz), 2.68-2.66 (2H, mj, 2.52 (3H, sj, 1.62-1.55 (2H, m). 134-
1.30 (2H, mj, 0.90 (3H, t, J - 7.3 Hz). 

63 

IJ 

H 

[5-amino-l -(2--methyl-! H-
bcnzirmda7ol-5-y!)-HI-pyra7.ol-4-yI] 
-[6-(l-mclbyHli-pyrazoi-4-yl)-lli-
indol-2-ylj-methanone 

437 

1H-NMR |DMSQ-D6)S: 12.49 11.68 8.31 (1H, 
s), 8.14 (1H, Sj, 7.34(IH. SI, 7.67 (1H, d, J = 8.5 Hz), 7.62-7.56 
(3H, m). 7.43 (1H, s), 7.32 (IH, dd, J = 8.5,1^Hz), 7.28(1H, dd. 
J - 8.5.1.8 Hz), 6.95 (2H, s); 3.82 (3H, s), 2.54 (3H, s). 

70 
ix^ = 

UJ^L^ 
[5-amino-l -(2 -methyl-1IT-
benzinuda/.o] -5-yi)-111-pyntzol-4-y! | 
-[6-(5-meihoxy-pyridin-3-yI)-lH-
indol-2-y]]-mc!iianonc 

464 

1 H-NMR !Dr«1SO-D6i6:11.87 (IH, s), 8.51 (1H, d, J = 1.8 Hzi, 
8.38 (1H, s), 8.31 !1H,d.J = 3.1 Hz), 7.83 <1H. d, J = 8.6 Hz). 
7.79-7.72 (3H,m). 7.64 (1H, % J * 2.1 Hz), 7.53 (1H, d, J »1.8 
Hz), 7.49-7.46 {2H, mj, 7.14 (2H, s), 3,94(3H, s), 2.66 (3H, s). 

71 
j 5-amino- 1-(2-melhyl- 111-b 
enziimdazol-5-yl)-lH-p_vTa2ol-4-yl[ 
-[6-(2-meiho>:y-pyridiri-3-y!)-l H-
indol-2-ylJ-methanone 

464 

1H-NMR (DMSO-D6| 5:11.87 8.51 (IH, d, J = 1.8 Hz), 
8.38 (1H. sj, 8.31 (1H, d, J - 3.1 Hz), 7.83 (1H. d J - 8.5 Hz), 
7.79-7.72 (3H,roj, 7,64 (1H, t J • 2.1 Hz), 7.53 (IH, d, J »1,8 
Hz), 7.49-7.45 (2H, mj, 7.14 (2H, sj, 3.94 (3H, sj, 2.S5 (3H, s). 

72 
^ :''Y "T''V~ 

O-ti 
H 

[5-amino-l-(2-methyl-lH-
bcn7.imidazol-5-yl)-lTT-pyra7.ol-4-yI) 
-((S-cyclopropy 1-1 Ij-indol-2-ylj-
methanone 

397 

1H-NMR (DMSO-DS) E: 12.46 (IH. s), 11.4S (1H, s), 8.27 (IH, 
sj, 7,69 (1H, br sj, 7.5B (1H, s), 7.64 (1H, sj, 7.27 (1H, d, J = 1.4 
Hz), 7.27(IH, dd. J = 8.5,2.1 Hz),7.1S(1H, s), 8.95 (2H, br s}, 
6.80 (1H, dd, J = 8.4.1.8 Hzj,2.52(3R s), 2.04-1.97 (1H, rn), 
0.96 (2H, ddd, J = S.o, 5.2, 3.0 Hz), 0.69-0.65 (2H, m). 

73 
Otj\ , XX^wr^ 

] 5-amino-l-{2-methyl-lH-
benzimida7.o]-5-yI)-lH-pyrazoi-4-yij 
-[6-(2-mcthoxy-phcnyl)-lII-mdo5-2-
yl]-methanone 

463 

•tH-NMR (DMS0-06) 6:12.45 (1H, s), 11.71 (1H, s), 8.34 (1H. 
s), 7.75-7.55 (4H, mj,7.48 (1H, sj, 7.4C-7.2B (3H, m), 7.20 (1H, 
d, J = 8.5 HzJ, 7.13 (1H, d, J =8.5 Hz), 7.0S-6.98 (3H, rn), 3.78 
(3H, S), 2-54 (3H, sj, 

74 CIaHi;x» s-'TTr 
K 

[5-amino-l -(2-mcthvl-lH-
benzimidazol-5-yi)-lH-pyrazol-4-yrj 
-(6-phenyl-1 H-indol-2-yf)-
methanone 

433 

1 H-NMR (DMSO-DS) 5:12.49 (IH, s), 1180 (1H, s), 8.34 (1H. 
s), 7.79 (1H, d, J = 8.5 Hz), 7.73-7.60 (5H, s). 7.52-7.47 (3H, mj, 
7.41 (1H, dd. J =8.5,1.2 Hz). 7.37 (1H, t, J = 7,3 Hz). 7.30 (1H, 
dd, J * 8.2.2.1 Hz), 7.04 (2H si, 2.54 (3H, sj. 

75 TA/'''OjH: 
-tjr 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lB-pyrazoI-4-ylj 
-[ 6-(5-methanesulfonyl-pyridin-3-yI) 
-lH-mdol-2-ylj-methanone 

512 

1 H-NMR (DMSO-DS) 6:12.48 (IH, s), 1197 (IH, sj, 9.26 l1H. 
S), 9.06 (1H, S). 8.55 (IH, s), 8.35 (1H, d, J = 3.7 Hz). 7.93-7.84 
(2H, raj, 7.70-7.51 [4H, m), 7.31 (IH, t, J = 7.0 Hz), 7.OS (1H, s). 
7.03 (1H, sj^.44 (3H, s), 2.54 (3H, sj. 

76 
U>-< *», 

VX0~ 
H 

[ 5 -amino-1 -(2-methyl - 1H-
bcnzimidazoI-5-yl)-llI-p}Tazol-4-yl] 
-(6-isopropyI-lH-indol-2-yl)-
melhanone 

399 

tH-NMR (DMSO-DS) 6: 12.46 (IH, sj, 1154 (1H, sj, 8.27 {IH, 
sj, 7.60-7.58 (3H. raj, 7.38 (1H, d, J = 1.6 Hz), 7.2S-7.26 (2H. mj, 
7.00 (1H, dd, J = 8.6,1.5 Hz), 6.9S (2H, br s}, 3,01-2.94 (1H, mj. 
2.52 (3H, sj, 1.26 (3H, B!,1J24(3H, B). 
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77 
Q jj o [5-amino- 1-(2-methyl- 1H-

bcii/.imida/.o]o-vl)-lIJ-pvra/oI-4-\,I] 
-(6-pyridin-2-yl-'lH-indoi-2-yl)-
metharione 

434 

1H-NMR (DMS0-D6) 6: 12.49 {1H, s), 11.91 {1ht, s),8.6S<1H. 
d, J = 4.S Hz), 8.34 {1H, s), 8.26 (IH, s|, 7.97 {1H. d, J = 7.S Hz), 
7.81-7.87 (1H, m), 7.81 (2H, q, J = 8.5 Hz), 7.63 [2H, sj, 7.50 
(1H, s), 7.36-7.28 (2H, m), 7.04 (2H, sj, 2.54 (3H, e). 

78 
I 1 }—^ 
^' Q'-0;v-

H 

15-amino-l -(2-methyl-111-
bcnzimidazol-5-yl)-2Ii-p\Tazol-4-yl| 
-(5-cyclopropyl-] H-indol-2-y!)-
mcthanonc 

397 

1 H-NMR {DMSO-DS) 6:12.45 {1H, s), 11.66 (1H, s}: 8.27 (1H, 
s), 7.S4-7.S7 {2H. br m), 7.37 (1H, s), 7.36 {IH, d, J = 8.5 Hz), 
7.33 (1H, d, J = IS Hz), 7.28 (1H; dd, J = 8.2. 2.1 Mr), 7.00 (1H, 
dd. J = S.5.1.5 HZ), 6.98 (2H, Dr sj. 2.53 <3H, s), 2.03-1.97 i1K, 
mj, 0.95-0.90 {2H, m), 0.68-0.64 (2H, m). 

79 

o lirT^ *«. ••_<—•-i W -' 

l^-H 
H 

[5-amino-l-(2-metbyl-lH-
benztmidazol-5-yl)-IH-pyrazo]-4-y]] 
-(6-pyridazin-3-yl-lll-indol-2-yl)-
methanone 

435 

1H-NMR (DKISO-Dfi) E: 12.49 (1H, s), 12.03 !1H, s), S.2C (1H. 
dd, J = 4.9.1.5 HZ), B.35 (2H. d, J = 8.0 Hz). 8.24 (IH, d, J - B.5 
Hzi. 7.87 (2H, s). 7.78 (1H, dd. J - 8.5, 4.9 Hz.). 7.63 [1H, sj, 
7.54 (2H, s), 7.31 (1H, dd. J - 8.0,1.5 Hz), 7.00 (2H, s), 2.54 
(3H, s). 

80 

o 
„ ^ty:r 

f5-aiTiino-l -(2-molhyI-11 T-
beiuimidazol-5-y!)-lH-pyrazol-4-ylJ 
-(5-isopropoxy-1 H-indol-2--yl)-
mclhanonc 

41 5 

1H-NMR (DMS0-D6) 8: 12.46 |1H, sj, 11.52 (1H, d, J = 1.8 
Hz), 8.26 <1H, s), 7.6S-7.55 <2H. br m). 7.36 (1H, d. J • «.S Hz), 
7.32 (1H, d, J = 1.8 Hz), 7.29 (1H. dd, J = 8.S, t.S Hz), 7.13 (1H, 
d, J = 21 Hz). 6.98 (2H, br s), 6.89 (1H, dd, J * B.9. 2.2 Hz), 
4.58-4.52 (1H. m), 2.53 (3H, sj, 1-29 [GH. d. J = 6.1 Kz), 

81 

H ^ u 
// ^ 

V^iTT, ̂  

[5-amino-! -(2 -methyl- 1H-
ben/.imida/o]-5-yI)-ni-pyra/.oi-4-yl] 
-[5-(2-mclhoxy-clhoxy)-lTI-indol-2-
ylj-in ethanone 

431 

1H-NMR (DMSO-D6) 6: 12.46 (1H, s), 11.56 (1H, d, J = 1.2 
Hz). 8.27 {1H, s). 7.64-7.57 (2H, brm). 7.37 (1H, d. J = S.1 Hz), 
7.33 {1H, d, J = 1.2 Hz), 723 (IH, dd, J = 8.5.1.8 Hz), 7.13 (IH, 
d, J = 2.4 Hz). 6.9S (2H, br 5), 6.92 (1H, dd, J = 3,1. 2.4 Hz), 
4.11-4.08 (2H. m), 3.70-3.68 (2H, m), 3.33 (3H, s). 2.53 (3H, s). 

82 

H 
C*X'''/}-~< NH. 

H 

[5-amino-l-(2-melhyl-lH-
bcnzitnidazol-5-vl)-llI-p\Tazol-4-vll 
-(5-cyclopropylmethoxy-l H-mdol-2 
-yI)-mclhanonc 

427 

1H.NMR<DMSO-DS)6: 12.46 (1H, s\, 11.54 {1H, s).8.26 j1H, 
s), 7.65-7.55 (2H. br m), 7.36 i1H, d.J = 8.8 Hz), 7.31 (1K s), 
7.28 (1H, dd, J = 8.2,2.2 Hz). 7.09 {IH, d, J - 2.5 Hzi, 6.88 (2H, 
s), 6.92 (1H, dd, J = 8.8, 2.5 Hz), 3,82 (2H, d. J = 7.1 Hz), 2.53 
(3H. s|, 1^8-1.20 {1H, rn), 0.60-0.56 (2H. mj, C.37-0.31 {2H, m|. 

83 W5^-
H 

[5-araino-1 -(2-methyl-1H-
bcnzimida/.ol-5-y])-3Il-pyrazol-4-v][ 
-(2,2-difluoro-5H-[l,3}dioxolo[4,5-fj 
mdoi-6-yl)-niothanonc 

437 

1H-NiviR (DMS0-06) 6:12.46 (IH, s). 11.96 {IH, i). 8.28 {IH, 
s}, 7.65-7.55 i2H, br mj. 7.60 {IH, s). 7.50 (1H d, J » 1.9 Hz). 
7,35 (1H, s), 7.28 j1H, dd, J = B.5,1.9 Hz), 7.01 (2H, br s), 2.53 
<3H,s). 

84 

85 

C^Xil a 
^S^YW 

N 
H 

yirj o 

tvtv 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-(3-chloro-pyridin-2-y})-lIJ-indol 
-2-ylj-methanone 

-468. 470 

1H-NMR {DMSO-DS) 5: 12.48 {1H. s), 11.90 8.66 {1H, 
dd, J = 4.7,1.4 Hz). 8.36 (1H, s), 8.07 {1H, dd. J = 8.0,1.4 Hz), 
7.84 (1R s), 7.79 (1H, d. J = gJ2 Hz). 7.64 {2H. &), 7,53 (1H: s>, 
746-7.41 {2H, ml, 7.31 {1H, dd, J = 8.5,1.9 Hz). 7.05 (2H, s). 
2.53 {SH, t, >) = 5^ Hz). 

1H-HMR (DHS0-06)E: 12.48 (1H.S), 11.92 (1H, s), 8.68 (1H, 
d, J=Z7 Hz).8.358.21 (1H, d,J = H Hz). 8.05{1H, 
dd, J = 8.8,4.4 Hz), 7.85-7.79 {3H, m), 7.63 {2H, s}. 7.5C (1H. 8), 
7.31 (1H, dd, J = 8.5,1.9 Hz). 7.05 (2H, s), 2.56 {3H, s). 

84 

85 

C^Xil a 
^S^YW 

N 
H 

yirj o 

tvtv 
j 5-ammo-1 -(2-melhvl-1R-
ben7.imidazol-5-yl)-IH-pyrazol-4-yl] 
-|6-(5-fluoro-pwdin-2-yi)-lll-indol 
-2-yl]-methanonc 

452 

1H-NMR {DMSO-DS) 5: 12.48 {1H. s), 11.90 8.66 {1H, 
dd, J = 4.7,1.4 Hz). 8.36 (1H, s), 8.07 {1H, dd. J = 8.0,1.4 Hz), 
7.84 (1R s), 7.79 (1H, d. J = gJ2 Hz). 7.64 {2H. &), 7,53 (1H: s>, 
746-7.41 {2H, ml, 7.31 {1H, dd, J = 8.5,1.9 Hz). 7.05 (2H, s). 
2.53 {SH, t, >) = 5^ Hz). 

1H-HMR (DHS0-06)E: 12.48 (1H.S), 11.92 (1H, s), 8.68 (1H, 
d, J=Z7 Hz).8.358.21 (1H, d,J = H Hz). 8.05{1H, 
dd, J = 8.8,4.4 Hz), 7.85-7.79 {3H, m), 7.63 {2H, s}. 7.5C (1H. 8), 
7.31 (1H, dd, J = 8.5,1.9 Hz). 7.05 (2H, s), 2.56 {3H, s). 

86 

87 

f*I 
H 

[5-amino-1-(2-mclbyl-lH-
benzimidazoI-5-yl)-l H-pyrazol-4-yl] 
-|6-(6-fnorplK>]in-4-yl-pvridazin-3-
yl)-lH-indol-2-yl]-methanone 

520 

1H-MMR (DHSO-D6) 5:12.47 {1H, d, J = 5.5 Hz), 11.90 (IH. d, 
J = 22 Hz), B.34 (IH, d, J = 4.9 Hz), 8.17 {IH, si, 7.98 (1H, d, J 
-S.S Hz), 7.82-7.74 (2H, m), 7.68-7.64 {1H. m), ?.60-7.56{1H, 
m), 7.50 (1H. s), 7.38 j1H, d.J = S.3Hz), 7.33-7.28 (1H, m), 
7,07{1 H, s), 7.01 {1H, sj, 3.80-3.74 f4H, m), 3.65-3.60 (4H, m), 
2.63 {3H,s). 

86 

87 •XLn??,v 
H 

[5-amino-l -(2-methyl- 1H-
bcn7.iniida/.ol-5-yl)-lH-pyra/.o]-4-y!] 
-(5-ch]oro-6-cyclopropylmethoxy-1H 
-indol-2-yl)-methanone 

461,463 

1 H-NMR (DMSO-D6) B: 12.45 {1H, s), 11.66 (IH, sj, 8.25 {1H, 
s), 7.72 {IH, s), 7.62-7.58 {2H, m), 7.37 {1H, 0, J = 1.3 Hz), 7.28 
{1H, dd, J = 8.2,1.3 Hz), 7.02 (1H, s), 557 (2H, s), 352 (2H, d, 
J = 7.1 Hz). 2.53 (3H, s), 1.35-1.25 {1H, m), 0.64-0.59 {2H; m), 
0.44-0.39 {2H, m). 

88 
'QQS^O m 

^•ay 
[5-amino-l-(2-methyl-lH-
bcnzimidazoI-5-yl)-lll-pyrazol-4-ylj 
-[6-(2,4-dilluoro-phijnyI)-lH-indoI-2 
-yl]-mcthanonc 

459 
1 H-NMR (D^S0-D6) 6:12.51 (1H, s), 11.86 (IH, s), 8.35 (1H, 
s), 7,79 !1H, d, J * 7.7 Hz), 7.62 (4H, a), 7.52 {IH, s), 7.46-7.16 
(4H, rn), 7.05 {2H, s), 2.54 (3H, s). 

89 

[5-amino-1 -(2-methyl-11-1-
benzimidazol-5-yl)-lH-pyrazol-4-yl} 
-(6-pvridazm-4-y]-lI-l-indol-2-yl)-
methanone 

435 

1 H-NMR {DMSO-D6)6:12.48 {1H, s ), 12.04 {1H, s),9.6 7 -
9.64 (1H, m). 9.27 {1H, d, J = 5.5 Hz], 8.35 (1H, d. J * 4.4 Hz), 
8.02 (1H, dd, J « 5.5,2.7 Hz), 7.96 {1H, s), 7.89 (1H. d, J = 8.8 
Hz). 7.67-7.55 {4H, m), 7.30 (1H, t, J = 6.3 Hz), 7.10 {IH, sj, 
7.04 {1H, s), 2.54 (3H,s). 
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Example Structure Compound name m/z 1H-NMR 

204 

0 NH. y 1 

if Y N-\ i' CI-/ taN- -

[5-amino-I-(2-methyl-3H-
benzimidazol-5-yl)-1H-

py r azoI-4-y 1] -(6-ch loro-1H-
indof-2-yl)-methanoQe 

391 
11.8 (1H, brs), 8.28 (1H, m), 7.70-7.68 <1H, m), 
7.60 {2H, m), 7.46 (2H, m), 7.29-7.27 (1H, m), 7.01 
(2H, m), 2.52 (3H, s) 

205 

H o 

-Nf \-/ 

[5-am ino-1 -(2-metbyl-J H-
benzimidazoI-5-yI)-lH-

pyrazo!-4-yl]-{5-chloro-lH-
indol-2-yl)-methanone 

391 11.91 (s, 1H), 8.30 (s, 1H), 7.71 (m,3H),7.45 (m, 
4H), 7.26 (m, 1H), 7.09 <s, 2H), 2.62 (s, 3H). 

206 
HN -yAJ^rx^ 5 V^-NH [5-amino-l-(2-mcthyJ-lH-

benzimidazol-5-yl)-lH-
pyrazol-4-vI]-(! H-indol-3-

yI)-methanone 

357 
11.92 (s, 1H), 8.32 (m, 1H), 8.25 (d, J= 7.6 Hz, 
1H), 8.20 (s, 1H), 7.77 {m, 2H), 7.51 (m, 2H), 7.18 
(m, 2H), 6.97 (s, 2H), 2.67 (s, 3H). 

207 
[5-amino-l-(2-methyl-lH-
benzismdazol-5-yl)-lH-

pyrazo!-4-yI]-(l H-indol-6-
yl)-methanone 

357 
12.42 (s, 1H), 11.36 (s, 1H), 7.91 (s, 1H), 7.85 
(m,1H). 7.66 (d, J= 8.3 Hz, 1H), 7.58 (m, 3H), 7.48 
(d, J= 8 Hz, 1H), 7.29 (d, J= 8.7 Hz, 1H), 6.95 (br 
s, 2H), 6.54 (s, 1H), 2.53 (s, 3H). 

208 

H FsyVN 0 

Br-^* W ' 
4 w N it y-

H 

[5-amino-l-(2-mcthyl-lH-
benzimidazoI-5-yf}-lH-

pyrazol-4-y!]-(5-bromo-6-
fluoro-1 II-mdol-2-y!)-

methanone 

453 
12.48 9 (s, 1H), 11.97 (s, 1H>, 8.27 (s, 1H), 8.01 
(d, J= 7 Hz, 1H), 7.62 <m, 2H), 7.36 (d, J= 9.6 Hz, 
1H), 7.29 (d, J= 7.6 Hz, 1H), 7.02 (br s, 2H>. 2.54 
(s, 3H) 

209 

0 

VTTYV 
H 

|5-amino-l -(2-ethyl-l H-
benzimidazoI-5-y[)-lH-

pyrazol-4-yl]-(5-bromo-6-
fluoro-lH-indol-2-yl)-

methanone 

467 

12.48 (S, 1H), 11.98 (s, 1H), 8.27(d, J= 4.5 Hz, 
1H), 8.01 (d, J= 6.8 Hz, 1H), 7.67 (m, 1H), 7.57 (s, 
IH). 7.46 (s, 1H), 7.37 (d, J= 9.4 Hz, 1H), 72.9 (t, 
J= 7.7 Hz, 1H), 7.03 (m, 2H), 2.86 <m, 2H), 1.34 
(m, 3H) 
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216 
F. XJCM ,NH; 
^ ' vVTv-, 

H 

[5-amino-i-(2-ethyl-lH-
benzimidazol-5-y!)-lH-

pyrazoI-4-yI]-{5-
trifluoromethyl-lII-indoi-2-

yi)-raethanone 

439 
12.16 (s, 1H), 8.33 {brs, 1H), 8.10 {brs, 1H),7.73 
(m, 2H), 7.67(d, J= 8.2 Hz, 1H), 7.62 (s, 1H), 7.54 
(d, J= 8.3 Hz, 1H), 7.43 (m, 1H), 7.12 (brs, 3H), 
2.96 (m,2H), 1.37 (m,3H) 

217 VNtJr 
[5-amino-1 -(2-methyl-I H-
benzimidazol-5-y!)-lH-

pyrazol-4-ylj-(5,6-dichloro-
lH-indoI~2-yl)-methanone 

425 
11.98 (s, 1 H)j 8.30 (s, 1H), 7.96 (s, 1H), 7.70 (m, 
3H>, 7.46 (s, 1H), 7.42 (d, J= 8.8 Hz, 1H), 7.11 {s, 
2H), 2.67 (s, 3H) 

218 N ,i --y-x 

K 

[5-ammo-l-{2-ethyl-lH-
benzimidazol-5-yI)-l 11-

pyrazol-4-yIj-(6-bromo-5-
fluoro-lH-indoI-2-yI)-

methanone 

467 
11.91 (s, 1H), 8.28 (s, 1H), 7.74 (d, J= S Hz, 1H), 
7.64 {d, J= 9 Hz, 3H), 7.46 (s, 1H), 7.31 (d, J= 7.8 
Hz, 1H), 7.06 (brs, 2H), 2.89 (q, J= 7.2 Hz, 2H), 
1.35 (t,J= 7.2 Hz, 3H). 

219 

H 

CIXX^>.^NH= 
« (N-NfxV 

W^N 

[5-amrno-1-(2-methyI-lH-
benzimidazoI-5-yf)-lH-

pvrazol-4-y?}-(4,5-dichloro-
!H-indoI-2-yl)-methanone 

425 
12.46 (s, 2H), 7.66 (m, 1H), 7.57 (d, J= 7.6 Hz, 
1H), 7.49 (m, 1H), 7.43 (d, J= 8.7 Hz, 1H), 7.30 (t, 
J= 6.6 Hz, 1H), 7.05 (m, 2H), 2.53 {s, 3H) 

220 

c H 

S^'^HNH' 
F 

W>-N 

[5-amino-1 -(2-methyl-I H-
benzimidazol-5-yl)-l H-

py razol-4-y 1 j-(4,6-d ifluoro-
lH-indo]-2-yl)-methanone 

393 
12.40 (m, 1H), 12.12 (s, 1H), 8.37 (s, 1H), 7.62 (s, 
2H), 7.49 (s, 1H), 7.29 (m, 1H), 7.07 (m, 3H), 6.94 
(m, 1H), 2.54 (s, 3H). 

221 

»Y 
^ /? ULM^ 

^vyy-

|5-amino-l-(2-methvl-lH-
benzim rdazoI-5-yl)-1 H-

pyrazol-4-yI]-[6-(3-chloro-
pyridin-4-yl)-lH-indol-2-

ylj-methanone 

468 

11.95 (bs, 1H), 8.75 (S, 1H), 8.59 (d, 1H, J = 4 Hz), 
8.41 (bs, 1HJ, 7.95 (m, 1H), 7.89 (m, in), 7.82 (d, 
1H, J = 12 Hz), 7.66 (m, 1H), 7.64 (m, 1H), 7.54 
(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 

P 

VvyV-O-R' 

[5-amino-l-(2-methyi-lH-
benzimidazo!-5-y!)-lIJ-

pyrazol-4-yi)-!6-(6-methyl-
pyridine-3-yl)-lH-indoI-2-

yl]-methanone 

448 
8.73 (1H, 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), 2.82 (3H, s), 2.59 (3H, s) 

223 

,s 
0 

r j.,) { ^NH. 

$YTV 
^ II 

|5-amino-l-(2-methyl-lH-
benzimidazol-5-y!)-1H-

pyrazol-4-yl]-[6-(5-fluoro-
pyridin-3-yl)-lH-indol-2-

yl]-methanone 

452 
11.95 (s, 1H), 8.009 (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, 1H), 2.65 (m, 1H), 2.55 (s, 
3H) 

224 

o H^-

p^"CrO-a 
S^y-F 

F'F 

[5-amino-I-(2-methyMH-
bcnzimidazol-5-yl)-lH-

pyrazol-4-y]j-|6-(2-
trifluoromethyl-pyridin-3-

yl)-lH-fndoi-2-yI|-
methanone 

502 
8.30 (s, 2H), 8.17 (m, 1H), 8.0S (t, 1H, J = 8 Hz), 
7.86 (q, 2H, J = 12 Hz), 7.67 (d, 3H, J = 8 Hz), 
7.40 (m, 2 H), 2.61 (m, 3H), 

225 

c— M o /"*' *• ,NH> ^ {5-amino-l-(2-methyl-1H-
benzimidazol-5-yl)-lH-

pyrazol-4-y!j-[6-(5-chloro-
2-methoxy-pyridin-3-yl)-
IH-indol-2-ylj-methanone 

498 
8.30 {1H, s), 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, sj, 2.63 (3H, s), 2.02 (3H, m) 

226 

^•s 
!' t" /•—\ 

\i-"--^"'yN';> — 

|5-airiino-l-(2-methyl-lH-
benzimidazol-5-yl)-l H-

pyrazol-4-y!|-[6-(5-chIoro~ 
pyndin-3-y!)-lH-indol-2-

yl]-mcthanonc 

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 (rn, 1 H), 2.54 (s, 3 H) 

227 W/^ N "^v_ /~NH 

|5-amino-l-(2-methyl-lH-
benzimidazoi-5-yi)-lH-

pyrazoI-4-yl]-(6-thiophen-3-
yl-lH-indoI-2-yl)-

methaDone 

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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228 ^xxy 
H 

[5-amino-l-(2-methyl-lH-
henzimidazol-5-yl)-l H-

pyrazol-4-yi]-|6-(4-
chIoropyridin-3-yI)-lTT-
indol-2-yl]-mcthanonc 

468 
11.87 (s, 1H), 8.61 (m, 2 H), 8.51 (m, 2 H), 8.36 
{bs, 1H), 7.78 (m, 3H), 7.66 (m, 1H), 7.51 (m, 3 
H), 7.15 (m, 3 H), 3.04 (s, 2 H), 2.68 (s, 3 
H),1.47(bs,1 H), 1.16 (m, 6 H) 

229 

li" li * c I' N // 

CO>,^ WYV-
N' 
K 

[5-amj'no-T-(2-methyf-l H-
benzimidazoI-5-yl)-lH-

pyrazoi-4-yi]-(6-thiophen-2-
yi-lH-indol-2-yl)-

methanone 

439 11.75 (s, 1H), 8.35 (s, 1H), 7.75 {m, 4H), 7.48 (m, 
5H), 7.14 (m, 3H), 3.08 (s, 1H), 2.65 (s, 3H), 

230 

[5-amino-l-(2-met1iyi-lH-
benzimidazol-5-yl)-I H-

pyrazoI-4-yl|-]6-(3-f!uoro-
pyridin-4-yl)-lH-iDdol-2-

yil-methanone 

452 
12.59 (s, 1H), 11.96 (s, 1H), 8.66 (d, 1H, J = 8 Hz), 
8.51 (d, 1H,J = 4 Hz), 8.34 (m, 1H), 7.84 (d, 2H), 
7.81 (s, 1H), 7.67 (m, 2H), 7.56 (m, 2H), 7.29 (m, 
1H),7.02<m,2H),2.67{3,3H) 

231 

H o 

0-/T"y-\..r>/v 
F- •' ' t; •"' \' 'V-NH 
F% " 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yI]-[6-(2-
trifIuoromethyl-pyridin-4-

yI)-lH-indoI-2-y!]-
methanone 

502 

12.69 (bs, 1H), 11.98 (s, 1H), 8.83 (d, 1H, J = 4 
Hz), 8.31 (m, 1H), 8.16 (m, 1H), 8.05 {d, 1H, J = 4 
Hz), 7.94 (s, 1H), 7.86 (d, 1H, J = 8 Hz), 7.62 (m, 
3H), 7.54 (m,1H), 7.31 (d, 1H, J =8 Hz), 7.07 (bs, 
2H), 2.55 (s,3H) 

232 

i, e H 

" VNiO~/" 

[5-amino-I-(2-methyi-lH-
benzimidazo!-5-yl)-l H-
pyrazoi-4-ylj-j5-(3,3-

difluoro-pyrrolidine-I-
carboriy!)-IH-indo!-2-yl|-

methanone 

490 
8.33 (bs, 1H), 8.03 (bs, 1H), 7.81 (m, 2H), 7.56 
{m, 2H), 7.50 (m, 2H), 4.24 (t, 4 H, J = 12 Hz), 
2.66 (s, 3H), 1.49 (m, 1H), 1.39 (m, 3H), 1.28 (m, 
4H) 

233 

V
c / 

\ 
w

 
1^

. $• ^A° 0 
* 

111* 

j^vamino-1-(2-methyl-l TT-
benzimidazol-5-y!)-] H-
pyrazoi-4-yl|-i5-(2,6-

dimethyl-morpholine-4-
carbonyI)-!H-indol-2-yl]-

methanonc 

498 

12.46 (d, 1H, J = 4 Hz), 11.91 {s, 1H), 8.32 (m, 
1H), 7.77 (m, 1H), 7.65 (m, 1H), 7.56 {m, 1 H), 
7.51 {m, 1H), 7.27 (m, 2H), 7.05 (s, 1H), 7.0 (s, 
1H), 3.55 (bs, 2H), 2.62 (s, 3H), 1.23 (m, 5H), 
1.07{bs,3H 
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234 

CX--,. P [5-ammo-i-(2-methyl-lH-
benzimidazol-5-yi)-lH-
py razo l-4-yi j-15-( j 1,41' ] 

bipiperidinyl-1 '-carbonyi}-
lH-indoi-2-yI]-methanone 

551 
8.28 {s, 1H), 7.83 (s, 1H), 7.63 (m, 2H), 7.55 (m, 
1H), 7.45 (s, 1H), 7.32 (d, 2H, 7.05 (s, 1H, J = 8 
Hz), 2.60 (m, 8H), 1.88 (m, 2H), 1.S2 <m, 4H) 

235 

jJ <*''O" 
]5-amino-l-(2-methy!-lil-
benzimidazol-5-yi)-l H-

pyrazo!-4-yf|-{5-!4-(2,2,2-
trifIuoro-ethyl}-piperazine-
l-carbonyl]-lH-indoI-2-yl}-

methanone 

551 
8.28 (s, 1H), 7.84 {s, 1H), 7.64 (d, 2H, J = 8 Hz), 
7.55 {d, 1H, J = 8.68 Hz), 7.45 (s, 1H), 7.35 (t, 1H, 
J = 8 Hz), 3.67 (bs, 4H), 3.17 (t,2H,J = 8 Hz), 
2.74 (m, 4H), 2.36 (s,3H), 

236 

I5-amino-l-(2-metliyl-lH-
benzimidazoI-5-yI)-1H-
pyrazoi-4-yI]-{5-{4-(2-

hydroxy-cthyI)-piperazine-
l-carbonyl]-lH-mdol-2-yI}-

methanone 

513 
8.28 (s, 1H), 7.84 (s, 1H), 7.65 (m. 2H), 7.55 (d, 
1H, J= 8 Hz), 7.46 (s, 1H), 7.35 {m, 2H), 3.S9 (m, 
6H), 6.82 (m, 3H), 3.33 (S, 1H), 2.64 {s, 3H), 2.56 
(m, 6H) 

237 VX 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-y!)-lH-

pvrazol-4-yl]-[5-(3,3,4,4-
tetrafluoro-pyrrolidiiie-I -
carbonyl)-l H-indol-2-ylJ-

methanone 

526 
8.289 (s, 1H), 7.99 (m, 1H ), 7.65 (m, 2H), 7.55 (m, 
1H), 7.47 (m, 2H), 7.39 (d, 1H, J = 8 Hz), 3.95 (t, 
2H, J = 12 Hz), 3.87 (t, 2H, J = 8 Hz), 2.61(s,3H), 
2.45{bs, 2H) 

238 

[5-amtno-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-
pyrazol-4-yil-[5-((R)-3-
fluoro-pyrrolidine-1 -

carbonyI)-lH-tndo!-2-yI]-
methanone 

472 
8.29 (s, 1H), 7.97 (d, 1H, J=12 Hz), 7.87 {m, 2H), 
7.55 (m, 1H), 7.47 (m, 2H), 7.37 (d, 2H, J=8 Hz), 
5.3 (m, 1H), 3.84 (m, 6H), 2.61 (s, 3H) 

239 

$ 
H JXr<h 
'W \g~J 

\J 
\ i '• 

[5-amino-l-(2-methyi-lH-
bcnzimidazol-5-yI)-lH-
pyrazoi-4-ylj~]5-({S)-3-
fluroro-pyrrolidine-l-

carbonyl)-lH-indol-2-yI]-
methanone 

472 
8.29 (s, 1H), 7.97 (d, 1H), 7.65 (m, 2H), 7.55 (m, 
1H,), 7.47 (m, 2H), 7.35 {d, 1H, J = 8 Hz), 5.3 (m, 
1 H), 3.77 (m, 4H), 2.61 (s, 3H), 2.2 (bs, 2H) 

[Example 90: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(3-fluoro-1 H-indol-2-yl)-methan 
one] 

[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[3-fluoro-1 -(toluene-4-
sulfonyl)-lH-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 

5 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)- lH-pyrazol-4-yl]-(3-£luoro-1 H-indol-2-yl)-methan 
one was obtained as a pale yellow solid (8.7 g, with a yield of 55%). 

10 ]H-NMR (DMSO-D6) 8 12.48 (1H, s), 11.50 (1H, s), 8.03 (1H, d, J = 3.1 Hz), 7.69 (IK d, J = 
8.5 Hz), 7.62 (2H, s), 7.45 (1H, d, J - 8.5 Hz), 7.25-7.35 (2H, m), 7.15 (1H, t; J - 7.3 Hz), 7.05 
(2H, s): 2.53 (3H, s) 
ESI (LC-MS positive mode) m/z 375 [(M+H)*] 

15 The compounds of Examples 91 to 131 listed in Table 4 were synthesized by the same 
method as in Example 90. 

Table 4 
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Exam­
ple 

Structure Compound name m/z 1H-KMR 

91 rOCX/^-H 
[5-amino-l-(2-nielhyl-lH-
benzimidazol-5-yl)-lH-pyrazo]-4-ylj 
-[5-(l -jsopropvi-piperidin-4-yl)-6-
lrifluoromethyl-lH-indol-2-yl]-
methanone 

550 

1H-NMR (DMSO-D6) C: 12.48 (1H, s), 11.99 (1H, s), 8.30 (1H. 
5), 7.S7 (1H, s),7.79 (1H, s), 7.66-7.55 (2H. br ml, 7.45 (1H, s). 
7.29 (1H, d, J = 8.S Hz), 7.56 (2H. br s). 2.S6-2.89 (2H. m), 2.84-
2.70 {2H, m), 2.63 (3H, s), 2.25-2.18 (2H, m), 1-81-1,71 (4H, m), 
1.01 (6H, d, J = 6.7 Hz). 

92 s/xxy 
K 

2-[5-amino-S -(2-methyl-111-
ben2srnidazol-5-vl)-lH-pYrazole-4-
carbonylj-1 H-mdoSe-6-carbonilrile 

382 
1H-NMR (DM SO-D6) 5:12.47 (1H, %), 12-24 (1H, s),6.33 (1H. 
s), 7.S3-7.&6 (2H.m). 7.67-7.55 (3H. mj, 7.42 (1H, dd, J = 8.5. 
1.2 Hz), 7_2& (1H, dd, J = 8.5.1.8 Hz), 7.10 [2H, s), 2.54 (3H, s). 

93 

B ? KK-

<^i 
u. 

[5 -amino-1 -(2 -methyl -1H-
benzimida7.oI-5-yl)-!FI-pyra7.o]-4-y]j 
-| 5-( 1.2.3.6-letrahvdro-pvridin-<l -vl) 
-1 H-indol-2-y) [-meihanone 

1H-NMR {DMSO-D6J5:12.45 (1H. s), 11.65 |1H. s): 8.28 (1R 
OR Is}, 7.67-7.54 (3H. mj, 7.44-7.33 (3H, ra). 7.29 (1H, d, J - 8.S Hz), 

6.99 (2H. brs), 6.16 <1H, s), 3.41-3.38 (2H. rn), 2.95 f2H, t. J = 
E.5 Hz). 2.53 (3H, s), 2.43-2.41 (2H, m). 

94 
ryCO-t^-

H:--' N- V'!Y'N> 
[5-amino-l-[.2-methyl-111-
boirainidnzol-5-yl)-11 l-pyrdZol-4-ylj 
-(5-piperidm-4-yl-lH-mdol-2-yl)-
methanone 

! 1H-NMR (DMSO-DS) 5: 1244 (1H, s), 11.55(14, s).8.2B(1H, 
js), 7.6S-7.55 f2H, bf ra), 7.48 (1H, s), 7.40 (1H, d. J = 8.6 Hi), 

110 |7.37{1H,d, J = 1.2 Hi).. 7.23 (1H, d, J = 8.5 Hz}, 7.15 (1H, dd, J 
:= 8.5,1.2 Hi), 6.97 (2H, brs), 3.05-3.02(2H, m), 2.67-2.58 (3H, 
m), 2.53 (3H, s), 1.75-1.72 {2H. m), 1.61-1.50 (2H, m). 

95 

H V NH. 

fluT V^-r 

x»^ 
[ 5-amino-! -i,2-methyl- 1H-
liez3ZHnidazo]-5-}'!)-JH-pjra7ol-4-yl| 
-[5-((R)-3-fluoro-pyrrolidin-l -
vtoiethvl)-lH-indol-2-Yl]-methanone 

| tH-NMR IDMSO-D6) 5:12.46 (1R d, J = 4.9 Hz), 11.65(1H, d. 
; J = 1.2 Hz), 8.30 (1H, d, J = 4.3 Hz|, 7.65 <"H, dd. J = 5J2, 3.4 
jHij, 7.59-7.57 (2H, m), 7.44-7.42 (2H, mj, 7.32-7.27 (1H, mi, 

458 |7.23 (1H, dd, J = 8.2,1.5 Hz), 6.99 (2H. <S, J = 22.0 Hi}, 5.20 
l(1H, dt, J » £5.9, 5.6 HZ), 3.67 (2H. s), 2.81-2.75 (2M, m), 2.65-
!2.58{1H, m). 2.54 (3H, s), 2.34-2.32 (1H, m). 2.18-2.13 {1H, m), 
:1 90-1 84 /1H. mi. 

96 I£HX?-G-UH 
/-< 'uy 

[5-amino-1 -(2-mc!hyI-lIJ-
bcnzimidazol-5-yl)-lII-pyrazol-4-yl] 
-(6-{luoro-5-piperidm-4-vl-lII-indoI 
-2-vI)-mclhanone 

458 

1H-NMR (DWSO-D6)5:12.45 |1H.s), 11.63 (1H.s). 8.27 |1H, 
s), 7.62-7.59 (2H. br m), 7.55 (1H, d,J = 7.3 Hz), 7.43 (1H. s), 
12.% (IH.tfd, i = 8.5, 2.4 Hz), 7.14 (1H: d, J = 11.0 Hz), 6.97 
(2H, br s), 3.06-3.03 (2H, m), 2.S1-2.85 S1H, m), 2.66-2.5S (2H. 
m), 2.53 (3H, s), 1.75-1.72 [2H, m), 1.63-1.53 (2H, mj. 

97 

[5-ammo-l-(2-methyi-lH-
benzimidazol-5-vI)-lH-p>Tazol-4-yI] 
-[6-tluoro-5-(l-methyl-piperidin-4-
yI)-lH-indol-2-yl]-methanone 

172 

1H-NMR (DMSC-D6) 5:12.45 (1H, s), 11.64(1H, <1, J = 1.5 
Hz), 8.27 (1H, s), 7.66-7.62 (1H. br m), 7.53-7.53 da bf m), 
7.57 (1H, d, J = 7.3 Hz), 7.42 (1H. d, J = 1.5 Hz), 7.28 (1H, d, J = 
8.8 Hz), 7.14 (1H, d, J = 11.6 Hz), 6.97 (2H, br s), 2.92-2.87 (2H, 
m), 2.73-2.72 {1H, m), 2.53 (3H, s), 2.21 [3H, s), 2.C4-1.S7 {2H, 
m), 1.78-1.69 !4H, m). 

98 

Vi 2
"̂

Z
2
 \
 / 

15-amino-l -(2-methyl-1H-
bcnzimidazol-5 -yl)-1 H-pyrazol-4-yl] 
-[5-(l -isopropyl-piperidm-4-yiVlH-
mdol-2-ylj-methanone 

482 

1H-NMR <DMSO-D6)6:1Z45(1H. s], 11.55 [1H. a, J = 1.8 
Hz), 8.28 (1H, sl 7.65-7.63 (1H, brm), 7,59-7.56 (1H, &r m], 
7.49 (1H, s), 7.3S (1H, d, J » 8.5 Hz}, 7,36 (1H. d, J = 1.5 Hi), 
7.29 (1H, d, a = 9.1 Hz), 7,16 (1H, dd, J = 8.5,1.5 Hz), 7.00 (1H, 
br st, 6.95 (1H, br sj, 2.32-2.87 (2H, m), 2.76-2.68 (1H, mj, 2.55-
2.52 (1H,m),2_53 (3H, s), 2_27-2.20 (2H, m). 1.83-1.77 (2Rmj, 
1.71-1.60 {2H. ml. 1.00 (6H. d. J = 5,7 Hzl. 

99 

J 

=cC
" 

6*
 

K
 

15-amino-)-(2-m ethyl-lH-
ben7.imidazol-5-yi)-lH-pyrazoi-4-yrj 
-[6-fluoro-5-( 1 -isopropyl-piperidin-
4-yl)-lH-indol-2-yl]-melhanone 

500 

1B-NMR (DMS0-06) C: 12.45 [1H, s), 11.64 [1H, d,J = 1.5 
Hz), 8.27 <1H, s), 7.66-7.61 (1H, br m), 7.59-7.55 |1H, br mj, 
7.57 <1H. <S, J" 7.3 Hz), 7.41 {1H, <J, J -1.6 Hz), 7^8 (1H, d, J » 
7.9Hz),7.14(1H,d,J-11.6 Hz),7.00(1H,br s),6.S51.1H,br 
s), 2.93-2.88 (2H, m), 2-77-2.63 (2H, m), 2.53 (3H, S), 2.30-2.22 
{2H, m), 1.844.7S (2H, mj, 1.75-1-65 [2H, m), 1.01 (6H, d, J = 
6.7 Hz). 

100 
H °a JV 

<ry-rv N=/ w 

j 5 -ammo-} -{2 -methyl -! H-
benzimidazol -5-yl)-1H -pyrazoI-4-yl ] 
-(6-pyridin-3-yl-]H-indoI-2-yl)-
methanone 

434 

1H-NMR (DMS0-06)5:12.47 (1H, s), 11.86 (1H, s), 8.90 (1H 
d, J = Z6 Hz), 8.56 (1H, d. J = 4.9 Hz), 8.34 (1H, s|. 8.08 (1H, d, 
J - 7.9 HZ), 7.83 (1H, d, J = 7,9 Hz), 7.73 (1H, s), 7.62 (2H, s), 
7.53-7.43 {3H, m), 7.30 (2H, dd, J - 8.2,1.5 Hz), 7.03 (3H. s), 
2,64 {3H, s). 

101 

0 

[5-amino-l -(2-methyl-lH-
bcnzimida^ol-5-yl)-lH-pyrazol-4-yI] 
-[5-(6-morpholin-4-y]-pyridm-3-y]) 
- ll-I-indol-2 -yl] -mcthanonc 

519 

1H-NMR {DMSO-D6J5:12.47 {1H, s), 11.74 (1H, d, J = 1.2 
Hz), 8.49 (1H, d. J = 2.4 Hz), 8.32 {1H. sj, 7.91-7.90 (2H, m), 
7.65-7.47 {5H, m), 7.30 (1H, cS, J « 8.5 Hz), 7.02 [2H, d, J = 19.5 
Hz}, 6,94 (1H, d. J « 9.2 Hz), 3.73 (4H, dd, J = 4.6,2.3 Hz), 3.49 
(4H, dd, J =4,9,2A Hz), 2.54 (3H, sj. 
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102 
_JO> y vaxo-

[ 5-amino-l -(2-methy!-l H-
bcn/.imidazo]-5-yD-lIT-pyrazo]-4-yll 
-(5-pyridin-3-yl-lII-mdoi-2-yI)-
methanone 

434 

1H-NMR (DMSO-D6) 5:1247 (1H, s), 11.85 {1H, d, J = 1.8 
Hz}, 8.S3 (1H, d.J =2.4 Hz), 8.54 (1R dd, J =42,1.2 Hz)r 8.33 
(JH, s), 8.10 (1H, dt, J = 8.1.1.S Hz}, 6.83 (1H, s), 7.S4-7.6S 
(4R m), 7.S2 OH d, J = 1.8 Hz). 7.4-9 (1H, dd, J * 7.6.4.6 Hi). 
7.31 (IH.ti. J = 8.5 Hz), 7.03 (2H, d, J = 20.1 Hz), 2.54 (3Rs). 

103 ,Ox- vtXh 
[ 5-amino-! -{2-melhvl-l H-
bcnzimidazol-5-y])-]II-pyrazoI-4-yl] 
-]5-(6-pjpera7uv!-yJ-piTjdir>-3-y))-
]II-mdol-2-yIl-mclhanonc 

518 

tH-NMR fDMSC-D6) 5:12.48 j1R s), 11.74 (1H, s}, 8.45 (1H. 
tS, J ' 3.1 Hz). 8.32 OH s), 7.87-7.85 (2R m), 7.65-7.48 (5H, m). 
7.47 OH, s). 7.30 OH dd, J = 8.5,1.8 Hz), 7.02 (2R si, 6£9 
(?H, o, J = 9.2 HZ). 3,44 (HH, t, J = S.1 Hz), 2.S0 (4H, t J = 5.1 
Hz}, 2.54 (3Rs). 

104 ryOC^^ 15-amino-l -(2-methvl-1H-
bcnziimdazol-5-YD-III-pyrazo!-4-Yll 
-[5-(.6-hydroxy-pyridm-3-yl)-lII-
indol-2-yl|-meihanone 

450 

1H-NMR (DMSO-DS) 5:12.89 OH, s), 11.76 OK s), 8.38 (1H. 
s), 8.00 [1H. d. J = 1.8 Hz), 7.96 OR d, J - 9.2 Hz). 7.88 (1H, 
dd, J « 9.7,2.5 Hz), 7.82 (1H. si, 7.73 (1H, dd, J = 8,5.1.6 Hz), 
7.67 (1H, d.J- 2.5 Hz); 7.52-7.48 (4H, m|, 7.25 (2H, s|, 5.47 
(1H, d, J =• S.7 Hz).. 2.84 <3H, s). 

105 
JJL.™' 5-amino-1 -(2-melhvl-l H-

beji7iniida7.ol-5-yl")-] H-pyraw>l-4-yl | 
-[6-fluoro-5-(4-mclhvl-pipcrazm- 3 -
ylmelhyl)-1 H-indol-2-ylj-methanone 

487 

1H-NMR (DMSO-D6) 6: 12.47 (1R s), 11.71 OH s}, 8.2S f1H. 
s), 7.65 (1H. d, J - 7.3 Hz}, 7.C2.7.57 (2H, br m). 7.46 OK s), 
7.28 (1H,-dd. J = 8.5,1.B Hz}, 7.1S (1Rd, J = 11.0 Hz), 6.S9 
(2H. fcr si. 3.55 (2H, s), 2S3 {3H, s), 2.47-2.38 (4H, br m), 2.2S-
2.28 (!H,brm}, 2.U(3H. s). 

106 

1 i ^ ^ [5-amino-1 -(2-mcthyl-111-
lxnzimidazol-5-yI)-lH-pyra7.ol-4-yIj 
-(6-fiuoro-5-p%TroHdin-l-y]rr>elhyl-
]IJ-indo]-2-vi)-mcLh;monc 

458 

1H-NMR (DMSO-D61 S: 12.48 (1H, s), 11.69{1H, s), 8.2S (1H. 
s), 7.67 {1H, d. J = 7.3 Hz), 7.62-7.58 (2H, br mj, 7.45 OH s!. 
7.28 OH dd. J = 8.5,1.8 Hz), 7.14 (1H,d, J = 11.0 Hzi, 6.99 
(2H. br ss, 3.68 (2H, s), 2.53 (3H, si, 2.52-2.45 |4H, mi. 1.72-
1.67 (4H,m). 

107 ''CH^X^QX 
[5-ammo-l-(2-mcQiyi-lII-
bcnzimidazol-5-yl)-llI-pyr;izoW-yl] 
-[ 6-( 1 -methyl-piperidin-4-y!)-1H-
indol-2-yil-mc\lianoiic 

454 

1H-NMR (DMSO-D6) 5:12.47 >1H s), 11.56 (1H, s). 8.28 (1H, 
s), 7.63-7.57 J2H, br m). 7.60 (1H, d. J = 8.5 Hz), 7.39 (1H, d, J 
= 1.8 Hz), 7.30 OH s), 7.28 OH dd. J s B.5,1.8 Hz), 6.99OH. 
dd, J = 8.5,1.8 Hz). 6.98 f2H, br s}, 2.91-2.86 (2H, br m}, 2.55-
2.51 !1H, br m), 2.53 (3H, s), 2.20 {3H, s), 2.02-1.S6 {2H. m|, 
1.79-1.64 

108 

[5-amino-l-{2-mclhyl-lll-
ben7nmida?o]-5-yl}-]H-pyra7.ol-4-y]j 
-j6-(4-moqiholm-4-yl-phenyl)-lH-
mdol-2-yl3-mclhanonc 

518 

1H-NMR {DMSO-D6) 5:12.47 (1H, s). 11.69 (1H, S), 8.32 (1H, 
d, J •> 1.8 Hz), 7.73 (1H. d,J-6.7 Hz}, 7.64-7.56 (5H, m}, 7.4S 
{1H, s), 7-27 OH 4 J =S.6 Hz), 7.50 (1H, d,J- 8.S Hz}. 7.BS-
5.S7(iH.m),3.8C-3,73 (4H, mj. 3.16-3.14 (4H, m), 2.53 (3H. £). 

109 

110 

[5-amiiio-l-(2-methyl-lII-
benzurudazolo-yiyill-pyrazoM-y!} 
-[ 6-(3,4,5,6-tetrahydro-2H-[ 1,2' | 

bipyridin -5'-yi)-llI-uidol-2-yl]-
mclhanonc 

517 

1H-NMR (DMS0-06) 5:11.70 |1H, s), 8.45 (1H, d, J » 2.4 Hz}, 
8.33 (1H, s), 7.83 (1H, dd, J " 8,3, 2.7 Hz), 7.74 (1H, d, J * 8.5 
Hz), 7.64-7.59 (4H, d, J = 8.5 Hz}, 7.47 (1H, s}, 7.3S (1H, d, J = 
8.5 Hz), 7^0 OH dd, J = 3.5,1.8 Hz}, 7.01 (2H, s},6.S2 (1H, d, 
J = 9.2 Hz), 3.58 (4HU = 5.2 Hz}, 2.54 (3H, s), 1.64-1.57 (6H, 
m). 

109 

110 

j 5-amino-1 -(2-methyl -1H -
bcnzimida:toj-5-Yl)-lII-p\Tazol-4-yl] 
-[6-(6-pjpcraaD-l-yi-pyridin-3-v'l;-
lH-indol-2-yi]-methanone 

518 

1H-NPv1R (DMS0-06) 8:12.47 {1H, *). 11-71 OH s}, 8.46 (1H. 
d, J =2.4 Hz). 8.33 OH, s), 7.8S (1H, dd, J = 8.S, 2.4 Hz),7.75 
{1H, d, J = 8.S Hzf, 7.65-7.58 {3H, m), 747 (1H. s), 7.35 (1H, d, 
J =7.9 HZ), 7.30 i1H, Id, •! =S-6,1.8 Hz), 7.01 [2H, s), 6.91 OH, 
d, J =8.2 Hz),3.46 (4H t J = 4.8 Hs},2.B0 (4H, t, J = 4.9 Hz}, 
2.54 (3H, 5). 

111 

,_ 0 fJH. 

_Q 

[5-amino-l-(2-methy3-lH-
bcnzimida'col-5 -yl)-11I-pyrazoM-yl] 
-[5-f6-K)Cliiox\'-pyriGm-3-y;)-iII-
indol-2-ylj-methanone 

464 

1H-NMR {DMSO-D6}5: 12.47 11.79 (tH.s), 
d, J « 2.4 Hz}, 8.32 (1H: s). 8.03 OR dd, J = 8.9,2.7 Hz}. 7.83 
OH s). 7.62-7.54 (4H, m), 7.49 |1H, s}, 7.30 OH dd, J = 8.2.2.1 
Hz}, 7.02 (2H, t\, 6.92 (1K. d, J =9.2 Hz), 3.91 (3H. E}, Z54 (3H. 
s). 

112 

H 9 NH. ;i*S 

cf" 

j5-amino-3-(2-methy3-!H-
bonzirrudazol-5-yl)-l!I-pyrazoW-yl] 
-|5-((S)-3-methyl-moipholin-4-
ylmclhyl)-lH-indol-2-yl]-me(hanone 

470 

tH-NMR (DMSO-D6) 6:12.46 (1K s), 11.65 OH s), 8.30 (1H. 
£), 7.60-7.5813H ml, 7M-7A2 |2H. mj, 7.30 (3H. d, J = 8,5 Hz), 
7.22 OR d,J = 8.5 Hz}, 6.99 (2H, s), 4.08 {1H, d, J » 12.8 Hz), 
3.64-3.61 (2H. m}, 3.43-3 40 {2R m), 3.17-3.14 (2H, m), 2.53 
(3H, s),2.42-2.40 OH m), 2.12-2.08 (1H. m}, 1.06 (3H, d, J *6.7 
Hz). 

113 
\^J K.sXJ~\i*i-

WVV 
!•( 

[5-amino-l-(2-mcthyl-lII-
beti7,imida7.ol-5-yl)-lH-prVTa7.ol-4-3'l] 
-[6-((R)-3-iluoro-pynolidin.-l-
virriclliyl)-iH-indol-2-yl]-meihanone 

45S 

1H-NMR {DMSO-D6) 5:12.48 [1R s), 11.54OH s), 8.28 {1H, 
s}, 7.61-7.58 J3R m), 7.42-7.40 (2H. m), 7^8 (1H, dd, J = 8.5, 
2.1 Hz), 7.04 OH dd, J = 8.2,1.2 Hz), 6.S8 J2H, br s), 5.2S-5.-.1 
OH m), 3.68 !2H. sj, 2.82-2.75 |2R m), 2.67-2.65 (1H, m), 2.52 
(3H, 8), 2.Z2-2.30 OH m}. 2.20-2.08 (1H. ro),1.&4-1.78 <1H, m}. 

114 

i'JYA i /==< 

ciP-' V ̂  
15-amino-l -(2-raethyl-1 H-
ben7.imidazol-5-yl)-!H-pyra7.ol-4-yl| 
-|5-(2,5-dimelh)'l-pjTroiidin-l-
y!methy])-lIi-mdol-2-yl]-
methanone 

468 

1H-NMR {Dfy1SO-D6j 5:12.44 (1H, d, J = 4.3 Hz), 11.60 OH 
s), 8.3011H, d, J- 4.3 Hz), 7.66-7.55 (3H, m}, 7.41-7.40 (2R m), 
7^8-7.21 (2H, mj. 6.9S {2R d. J - 22.0 Hz], 3.9S-3.52 f2H, m), 
2.S7-2.95 OH, mj. 2.61 OH dd, J= 11.0,5.5 Hz), 2.53 (3H, s}. 
1,59-1.93 OH, m). 1.80-1.74(1H, m}, 1 J2-1.27 {2H, m}, 0.S7 
(6H, t, J = 6.1 Hz}. 
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115 

y 0 

p-H 
[5-amino-l -(2-methyl- III-
lxnzimidazol-5-yI)-lH-pyrazol-4-yl] 
-[5-(3-fluoro-piperidin-l-yImethyl) 
-lH-indol-2-yl|-melhanone 

472 

1H-NMR (DMSC-D6) 5:12.45 f1H. s). 11.64 j1H, s). 8.2S (1H, 
sj, 7.63-7.56 (3H. m), 7.44-7.41 J2H, m}. 7.29 !1H, <J, i = €.5 Hz), 
7.20 (1H. d, J = 8.5 Hz}. 6.98 (2H, sj, 4.S2 (1H, d, J = 48.2 Hi). 
3.57 (2K s), 2.75-2.21 (4H, m), 2.53 (3H, si, 1.80-174 {2H, mj, 
1.52-1.4.3 

116 ru *s<-r 
>0^ 

15 -ammo-1 -(2-mcthyl-111-
ben/imid.i/ol-5-y])-lH-pyra/.c>I-4-yl] 
-j5-(3,3-difiuoro-pipcridm-l-
yimcthyl)-lH-mdol-2-yl|-mcUianonc 

490 

tH-NMR {DMSO-D6JC; 12.4-6 |1H, s), 11.66 (1H, s), 8.30 I1H, 
s), 7.61-7.56 {3H, m). 7.4.5-7.42 {2H, m}, 7.25 <1H, dd, J » 8.5, 
1.8 Hz}, 7.20 j1H, d, J = 8.5 Hz), 6.9S (2H, s), 3.54 (2H. s}, 2.53-
2.51 (4H, m). 2.53 (3H, sj, 1.88-1.86 {2H. m), 1.66-1.64 (2H, m). 

117 

;: | 'f-
•Q^J¥ 

/ \ 
/ ' 

[5-amino- i -(2-melhyl-l H-
bcnziinidazol-5-yl)-lll-pyrazol-4-yl 
-{6-[2-(4-melhyl-pipera/m-l-yl) 
pyridin-4-yII-lH-mdol-2-yl}-
methanone 

532 

1H-NMR (DMSO-D6) 6:12.4-7 (1H, s}, 11.72 {1H, d, J - 1.2 
Hzl. 8.46 {1H, d, J = 3.1 Hz}, 8.33 (1H. s), 7.86 (1H, dd, J = 8.9, 
2.7Hz}, 7.75 j1H, d.J = 8.5 Hz), 7.63-7.55 (3H, m), 7.48 |1H, d. 
J » 1.2 Hz), 7.36 j1H dd, J = 8.2,1.5 Hz), 7.30 (1H. d, J - 7.9 
Hz), 7.07-6.93 [3H, dd. m|, 3_57-3.S2 MH, m). 2.53 (3H, si, 2.44-
2.39 <4H,m), 2.23 (3H, $). 

118 
;YU' rd [5-ainino-l-(2-methyl-III-

bcnzimidazol-5-yI)-lII-pyrazol-4-yl] 
-(6-pyridin-4-yi-3H-indoi-2-yl)-
mcthanonc 

434 

1H-NMR (DMSO-D6) 5: 8.65 (2H, dd J = 4.6, 1.5 Hz), 8.34 
(1R 5). 7.84 (2H. d. J = 9.2 Hz), 7.72 (2H, dd, J = 4.6,1.5 Hr), 
7.61 {2H, t, J = 4.6 Hz), 7.55-7.50 (2H.m), 7.29 (1H. dd, J = 3.2, 
2.1 Hz), 7.06 S2H, s). 2.S5 (3H,a). 

119 

H o !<H. wrY*^ !* V- K-r, w 

/—-
F -\J4-S 

15-amino-l-(2-mctliyl-lH-
ben/.imida/o]-5-yI)-lH-pyra/.i>l-4-yIj 
-|5-(4-fluoropipcridia-l-ylmcthyl)-
!II-indo]-2-v!]-nielhanone 

472 

1H-NMR (DMSO-D5) 5: 12.46 (1K d, J = 4.9 Hz), 11.65 (1H, d, 
J = 1.8 Hz), 8.30 (1H, d, J =4.3 Hz), 7.65 (1H, dd, J = 5.2,3.4 
Hz), 7.58-7.56 (2H, m), 7.44-742 (2H, mj, 7.32-7.27 (1H, m), 
7.21 (1H, d, J = 4.8 Hz), 7.00 (2H, d, J = 22.S Hz), 4.72-4.65 
(1H, m), 3.54 !2H, S), 2.53 (3H, s), 2.51-2.48 (2H, m), 2.32-2.31 
<2H. m),!.89-1,83 (2H, mj, 1.73-1.71 (2H, m). 

120 

^ O ;;H, [ 5-amino-l -(2--methyl - 3 H-
ben/imida/.o]-5-yl)-lH-pyra/,ol-4-yl] 
-] 5-(4,4-diiiuoro-pipcridin-l-
ylmetliyl)-lH-indol-2-yl]-me;hanone 

490 

1H-NMR (DMSO-DS) 5:12.45 (1H. s-), 11.66 J1H, s-).8.2S (1H, 
sj, 7.61-7.58 (3H. m), 7.43-7.42 (2H, m). 7.2S (1H.dd.J- 8.4, 
2.1 Hz}, 7.22 (1H, dd, J = £.4,1.8 Hz], 6.99 [2H, s), 3.61 (2H. s), 
3.34-3.36 (4H, m},2.53 (3H. s|, 1.934 SO (4H. m). 

121 

H .") 
(5-amino-l-(2-difluoromcthyl-lLI-
ben/imidazol-5-yl)-1 H-pyra/ol-4-yj j 
-[5-(l-mcthyl-pipcridin-4-yl)-lII-
indol-2-y!]-melhanone 

490 

1H-NMR (DMSO-DB) 5:13.60 (1H, br sj, 11.58 (1H, C, J = 1.8 
Hzl. 8.31 {1H, S). 7.83-7.80 (2H, mj, 7.51-7.46 {2H, m). 7.45-
7.38 (2H, m). 7.32-7.14 (2H. br m|, 7.06 (2H, br s), 2.93-2.85 
(2H, m), 2.56-2.50 (1H, m), 2.21 {3H, s), 2.04-1.96 (2H. ra}, 1.B1-
1.6S{4H,brm}. 

122 pV./F 
V \^NH 

|5-amino-l-(2-difiuoromcthyl-lH-
benzimidazol-5-yl)-lH-pyTazol-4-yl] 
-(lH-ir;do!-2-yl)-methanone 

393 
1H-NMR (DMSC-D6) 5:13.60 -IbLbrs), 11.69 0H, s},8.34 

<1H, sj,7.84-7.80 (2H,m), 7.70 (1H, d, J = 7.9 Hz), 7.51-745 
(3H m), 7.32-7.13 [2H, m), 7.12-7.06 (3H, m). 

123 

,, 0 «H, 
* V r5"^. " Ki 

Fp^ 
15-amino-1 -(2-mcthyl-111-
benzimidazol-5-y!)-1 H-pyra/.ol-4-yj] 
-| 5 -(3,3 -difluoro-pyrrolidiii-1 -
ylmethvl)-lH-indol-2-)'l]-melhanone 

476 

tH-NMR (DMSO-DS)E: 12.47 |1H, s), 11.68 flH. s), 8,30 (1H, 
d, J = 4.9 Hz), 7.65 {1R dd, J = 5.0,3.4 Hz), 7.61-7.55 (2N, m), 
7.47-7.41 <2H, m), 7.30 (1H, t, J = 6.4 Hz}, 7.22 {1H, d, J = 8.5 
Hz), 7.00 {2H, d,J = 21.4 Hz), 3.6S (2H. Si. 2.86 (2H, t, J » 13.5 
Hzl, 2.66-2.42 (2H, m). 2.61 (3H, sj, 2.29-2.22 (2H, m). 

124 

cf 

15-amino-l -(2-melhyl-l H-
benzimidazol-5-yI)-] H-pyrazol-4-yl] 
-[5-(l-cyclopcntyl-piperidm-4-yl)-
lH-indol-2-yl]-melhanone 

508 

fM-NMR{DMSO.D8)6:12.47 (1H. s}, 11.57 (1H, d, J « M 
Hz), 8.29 {1H, d, J « 3.7 Hz), 7.66-7.56<2H. m},7.50 f1Hr s), 
743-7.S7 (2H, m), 7.29 (1Hr t, J = 6.1 Hz), 7.17 (1H, dd, J = 8.5, 
1.2 Hr}, 6.9S (2H, d, J = 22.D Hz)-, 3.06 {2H, d, J = 11.0 Hz}, 2.54 
<3H, s), 2.02 (2H, t. J = 10.7 Hz}, 1.64-1.48 {14H, m}. 

: 125 O 
<3 

15-amino-l -(2-mcthyl-lH-
bcnzimidazol-5-yl)-lH-pyrazol-4-yi] 
-[5-( 1 -cyclohexyl-pipendm-4-yI)-
lH-indol-2-yI]-methanone 

522 

1H -NhrlR (Dfe1SO-D6} C: 12.46 (1H.S), 11.57 (1K, d.J = 1.8 
Hz}, 8.29 (1H, s}, 7.62-7.58 (2H, en), 7.49 (1H, s}, 7.40-7.37 (2H, 
m), 7.29 J1H, d,J = 7.9 Hz), 7.16 (1H, dd, J - 8.5,1.2 Hz), 6.98 
{2H, d, j = 20.8 Hz}, 2.93 (2H, d, J • 11.6 Hz), 2.53 {3H, s}, 
2.36-2.31 (3H, ml 1.80-1.57 {9H, m), 1.22-1.14 (6H, m). 
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126 
5f N \—/ 

[5-amino-l-(2-mcthy]-lIJ-
bcnzirnida2ol-5-yl)-lII-pyrazol-4-yi] 
-(4-bromo- lH-pyiro3-2-yl)-
methanone 

385,387 
1H-NMR (DM SO-D6) 5:12.47 (1H, s); 12.04 jtH, sj, 8.20 {1H, 
s), 7.61-7.57 (tH. mi, 721 (tH, dd, J = 8.5. t.7 Hr), 7.19-7.18 
(2H, ml. 6.93-6.50 [3H, mj, 2.53 (3H, sj. 

127 ^ CVrUf % w 
[ 5 -amino-1 -(.2-mcthyl-111-
beiizbnidazol-5-y])-lH-pyrazol-4-y!| 
-OH-pyrrol-2-yl)-meihanone 

307 

1H-NMR (DMS0-D6) 5: 12.46 {SH, sj, 11.71 (!H, s], 8.16(1H, 
d, J - 3.0 Hz}, 7.58 (2H. dd. J - 23.6, 7.1 Hz), 7.29 {1H, d, J = 
1G.0 Hz), 7.08 (1H. d, J = 15.4 Hi). 6.85 {2H, d, J - U.S Hz), 
6.24-6.22 (2H, mi, 2.53 (3H, sj. 

12B «'YT V 
15-amino-1 -(2-methyl- 1H-
bcnziiiiiday_ol-5-Yl)-lII-pvrazol-4-vl| 
-(4-pbeRyI-lH-pyrrol-2-y])-
mcthanonc 

383 
1H-NMR (CD30D) 5: 8.54 {1H, s), 9.25 (1H. sj, 7.94 (1H, d. J -
t.S Hz), 7.91 (tH, d, J = 1.8 Hz). 7.S7-7.63 (2H. mj, 7.44-7.31 
(5H, m), 2.61 !3H, s). 

129 

H fi < [5-amino-1 -(2 -methyl-114-
bcnzirnidazol-S-vlVIH-pyrazoW-Yl] 
-[4-(3-di!oro-phciiyl)-lII-pyrrol-2-
yl|-me(h<inone 

417 

1H-NMR (CD30D) 5: 8.30-8.26 {1H, mj, 7.68 (2H, dt, J - 5.4, 
24 Hz), 7.58 (tH, dq,J = 7.3, 09 Hr), 7.48 (1H, d. J = 1.6 Hz), 
7.42 (1H, d, J = 1.S Hz), 7.39 <1H. d, J =2.0 Hz), 7.36 |1H, d, J = 
1.8 Hzj, 7-31 (1H, d.J- 7.9 Hz). 7.17 (1H, dq. J = S.O,1.0 Hz), 
2.61 (3H, s>. 

130 

H O 

/rVC^ p 
[5-amino-1 -(2-mcthyl-111-
beiiiimidazol-S-ylJ-lH-pYrazoM-vlj 
-[4-(4-fluoro-phenyi)-1 H-pxTTOI-2-
yl|-metb;mone 

401 

1H-NMR (CD30D) 5: 6.26 (1H, s), 7.66-7.63 <3H. m}, 7.40 (1H. 
dd, J = 3.7,1.7 Hz).7.3S (1H, dd, J = 3.0,1,2 Hz.), 7,11 (1H, d, J 
= 2.1 Hz), 7.08 (2H, t. J = 2.1 Hz), 7.05 (1H: d, J = 2.1 Hz), 2.61 
(3H. s). 

131 
Mr* 

H 
[ 5 -ammo-1 -(2-methyl-111-
bemimida/ol-5-yi)-1 H-pyra/,oS-4-yl j 
-[4-(3-{luoro-phcny])-lII-p}TroI-2-
yl]-methanone 

401 

1H-NMR (CD30D) 6: 8.27 (1H, s). 7.66-7.65 <2H. m), 7.47 (1H. 
d, J = 1.5 Hz), 7 45 (tH. tf J « 1.2 Hz), 7.42 <1H, d, J = 1.6 Hz). 
7.39-7.35 !2H, ml. 7.33-7.31 (1H, m), 6.94-6.86 j1H, m|. 2.61 
!3H, s). 

[Example 132: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-1 H-in 
dol-2-yl)-methanone] 

[5-Amino-1 -(2-methyl-l H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 -benzenesulfonyl-6-
morpholin-4-ylmethyl-lH-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 
column chromatography (dichloromethane /methanol = 100/10) to give 
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[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]-(6-morpholin-4-ylmethyl-1 H-in 
dol-2-yl)-methanone as a yellow solid (74 mg, 75%). 

!H-NMR (DMSO-D6) 8: 12.48 (l.OH, brs), 11.64 (l.OH, brs), 8.30 (l.OH, s), 7.64-7.60 (3.0H, m), 
5 7.42-7.41 (2.0H, m), 7.29 (l.OH, dd, J = 8.5, 2.2 Hz), 7.06 (l.OH, dd, J = 8.3, 1.0 Hz), 6.99 (2.0H, 

brs), 3.58 (4.0H, ts J = 4.4 Hz), 3.55 (2.OH, s), 2.53 (3.0H, s), 2.39-2.37 (4.0H, brm) 
ESI (LC-MS positive mode) mix 456 [(M+H)+] 

The compounds of Examples 133 to 143 listed in Table 5 were synthesized by the same 
10 method as in Example 132. 

Table 5 
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Exam­
ple 

Structure Compound name miZ 1H-NMR 

133 
-s": 

' 9-T^rV 
[5-amino-1 -(2-methyl-111-
benzirmdazoI-5-yl'HH-pyrazol-4-
yJ]-|'4-(2-morpholin-4-yl-
i;thylamiiio)-llI-mdol-2-yij-
mcthanonc 

485 

1H-NMR (CD30D) 5:8.32 (1.0H,S>, 7.73- 7.61 (2.0H, s]. 7.58 
ft.OH, d, J «1.0 Hz). 7.3S (1H, dd, J = 8.8,2.0 Hz), 7.11 (1H, t, J 
- 7.8 HzJ, 6.78 (1H. d, J - 8.3 Hz), 6.21 (1H. d, J =7.3 Hz), 3.77-
2.72 {4H, m). 3.4S {2H. <j. J ® 6.0 Hz), 2.76 (2H. t J - 8.0 Hz), 
2.61 {3H, s), 2.55-2.63 |4H. m). 

134 r a..Ccv 
[5-amino-l-(2-methyl-1H-
bcnzimidarol-.vyl)-]] 5-pyra7o)-4-
>'lJ-[5-(4-jncthyl-pipcray.inc-! -
carbonyl)-1 H-mdol-2-yl]-
molhanonc 

483 

1H-NMR (DMSO-D6) 5:12.47 (1.0H, s), 11.91 {1.0H, s). £.31 
{l.OH, d, J » 4.4 Hz). 7.75 {1.0B, s). 7,(36 (l.OH, m).7.57 (1.0H, 
m), 7.52 (20H. m), 7.29 (2.0H. m), 7.10-7.00 (2.QH. mj, 3.56-
3.51 {4.0H. m). 2.S3 (3.0H, s). 2.40-2.25 (4.0H. m), 2.21 (3.0H, 
s). 

135 

[5-amino-1 -(2-methvl-111-
benzimidjizol-5-yi)-lH-pyia^ol-4-
yl]-[6-(2-morpho]in-4-y]-
eUiylammo)-lH-indol-2-yl]-
mcthanonc 

i 
! 1H-NIUR OMSO-DS) 6:12.45 {l.OH, br s), 11.50 (1.0H, br s), 
:8.2? {1.0H, a). 7.60-7,55 (3.0H, m), 7.4D (1.0H, br si. 7.32-7.28 

485 m), 6.S3 (3.0H, br ej, 6.76 (1.0H. dd, J = 8.8. 2.4 HzJ, 4.11 
: (2.0H. t J = 5.S Hz). 3.60 {4.0H, t, J = 4.6 Hz). 3.54-3.28 {4.0H, 
m). 2.73 (2.OH, t J = 5.9 Hz), 2.53 (3.OH, s). 

i 

135 

[5-amino-1 -(2-mcthyl-! II-
baizimidazol-5-y!)-lH-pyra;<wl-4-
vlJ-[5-(pipcra7.inc-l -carbonvl)-
3 H-indo]-2-vl]-metlianonc 

j 1H-NMR (CD30D) 5:8.2S (1 .OH. s), 7.88 (1 .OH, s), 7.68-7.64 
469 (2.OH, m}, 7.58 (1.0H, d, J = 8.3 Hz), 7.4$ (l.OH, mj, 7.40-7.35 

;(2.0H, m), 3.75 [4.0H, m), 3.01 [4.0H, m), 2.61 (3.0H, s). 

i ! 

137 

[5-amino-l -(2-mclhyl-l 11-
benzirrjtia7.ol-5-y!)-lH-pyrazoM-
ylJ-[4-(2-meihoxv,-etIiySmiiino)-
1 [I-indol-2-ylJ-mcthanonc 

I 
:1H-NMR (CD3OD) 5: 8.33 (1H, s|, 7.66-7.5S {3H, m).7.37 (1H, 

,30 idd, J = 8.8,2.0 Hz.). 710 !1H, t, J =7.8 Hz), 6.78 (1H, d, J = 8.3 
;Hz). 6.21 J = 7.3 Hz). 3.70 i2H, t, J = £.8 Hz), 3.46 (2H, 
't J-5.8 Hz), 2.60 (3.0H, s). 
i 

138 
H0-j^ ^ 

HO 

[5-amino-1 -(2-methyI-lH-
beix<imiduzo]-5-y])-lll-p\Tazol-4-
yl]-[4-(2-hydro\7-l-hydrox>TOCtliyl 
-elliylamino)-IH-indoI-2-yIj-
mothanonc 

446 
•"H-WMS (CD-OD) 6: 3.35 f?H, s), 7.72-7.$! (3H, mj, 7.37 (1H, 
dd, J = 8.8,2.0 Hz), 7.10 (1H, t J = 8.1 Hz), 6.78 |1M, d, J = 8.3 
HzJ, 6.29 (1H, d,J~ 7.8 Hz), 3.35-3.71 (5H, m), 2.61 (3H, s). 

; 139 

H Q 
r-JH. 

V-* n-f V^H 
'i w 

[5-amino-l -(2-meihyl-lH-
f>cn7.imida7.ol-5-3'l)-lII-p3'Ta7oM-
yIj-[4-(2-pyridin-4-y3-cthylamino)-
1 H-mdol - 2 -yl] -methanone 

477 

1H-NMR [CDjODj 5: 8.43 (2H, dd, J = 4.4,1.5 Hz), 8.30 (1H, s). 
7.74-7.61 (2H, s), 7.57 {1H, s), 7.40-7.35 (3H. m). 7.13 (1H, t, J -
8.1 Hz). 6-73 {TH, d, J = 82 Hz), 6.26 (1H, d. J « 7.8 Hz), 3.61 
(2H, t. J = 7.1 Hz), 3.09 (2H, t J « 7.1 Hz), 2.62 {3H, s). 

140 

[5-amino-l-(2-methyl-lH-
benziimdazo3-5-yl)-lll-pyrazol-4-
ylj-[6-(2-melhoxy-ethyluminc)-
1 H-indol-2-yi]-mcthanonc 

430 

1H-MMS (CD30D) S: 8.23 (1.0H, sj, 7.67 (2.0H, br s), 7.46-7.44-
(1.0H, m}, 7.38 (1.0H, dd. J = 8.8,2.0 Hz), 7.27 (1.GH, s>, 6.63-
6.60 {2.0H, m), 3.65 J2.0H, t, J » 6.4 Hz), 3.41 i3.0H, s), 3.34 
(2.0H, t, J =• 5.4 Hz), 2,62 (3.0H, s). 

; 141 
?"> H , 
^ N v" 

[5-amino-l-(2-mcthvl-lM-
berizimidazol-5-yl)-lH-pyrazol-4-
yl]-(6-morpholin-4-yl-lH-indol-2-
vl)-methanone 

442 

1H-HMR (DMSO-D6) 5:12.48 (1.QH, brs), 11.39 (!0H,brSj, 
8.27{1 .OH,s).7.61 (2.0H,br s),7.54(1.0H,d,J= 8.8 Hz).7.35 
{l.OH, d. J = 2.0 Hz}, 7.29 (1.0H, dd, J = 8.3, 2.0 Hz), 5.S3-6.91 
{3.0H, m), 5,84[1.0H, br s), 3.78 {4.0H. t, J = 4.8 Hz). 3.12 
(4.0H, t, J = 4.8 Hz}, 2.53 (3.0H, s). 

142 y- Q<0'» 
0 

[5-amino-l-(2-methyl-lH-
hcn7imida7.ol-5-yl)-lH-pyrazoI-4-
ylj-(4-morpholin-4-yl-lH-indol-2-
vl)-me£hanone 

442 
'H-NMR (CDjODj 5: 8.23 (1H, s], 7.6? j2H, s), 7.38 j1H, dd, J ' 
8.8,2.0 Hz),7.29 (1H, s).7.23-7.Uf2H, m), 6.53-6.60 (1H, m), 
3.29-3.94 <4H. mj, 3J27-3.22 (4R m), 2.61 (3H, s). 

143 

H o „ NH, tj . sX/>w-s£ 
r,..J Sf w 
<0 

[5-amino-l -(2-methyHH-
ben7.imidazol-5-y')-lH-pyrazo!-4-
yl]-(4-morpholin-4-ylmethyl-lH-
indol-2-yl)-mcthanonc 

458 
1H-NMR (CD30D) 5: 8.31 (1H. Sj, 7.75-7.62 <2H, m), 7.S9 (1H, 
s), 7.45-7.37 (2H, m), 7.25 (1H. v J = 7.3 Hz), 7.10-7.06 (1H, m), 
3.B8 (2H, sj, 3.75-3.6S {4H, m), 2.62 {3H, s), 2.60-2.53 (4H, m). 

[Example 144: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-morpholin-4-ylmethyl-1 H-in 



137 

dol-2-yl)-methanone] 

5 Cesium carbonate (1.29 g) was added to a methanol solution (20 ml) of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -(1 -benzenesulfonyl-5-morpholin 
-4-ylmethyl-lH-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 

10 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 

15 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-morpholin-4-ylmethyi-lH-in 
dol-2-yl)-methanone (33 mg). 

'H-NMR (DMSO-DS) 5: 12.47 (l.OH, s), 11.67 (l.OH, s), 8.30 (l.OH, s), 7.60 (3.0H# m), 7.44 
(2.OH, m), 7.30 (l.OH, dd, J - 8.4, 2.1 Hz), 7.23 (l.OH, dd, J - 8.4, 1.5 Hz), 7.01 (2.0H, m), 3.58 

20 (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. 

25 
Table 6 
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Exam­
ple 

Structure Compound name m/z 1H-NMR 

145 

15-amino-l-(2-mclhyl-lH-
hon/imidazo]-5-y!)-]I]-pyTaz;>J-4-y!j 
-[5-(morpboiinc-4-carbonv!)-l 11-
indoI-2-yl]-me0ianone 

470 

1H-NMR (DMSO-D6) 5: 12.4? {1 .OH, s), "192 {1.0H, &), 8.31 
(1.0H. sj, 7.7S (1.0H. s|, 7.61 (2.0H. m|, 7.53 {2.GH. mj, 7.32-
7.22 {1 .OH, m).7.32 (1.0H, dd, J = 8.8,1.5 Hi), 7.1C-6.9S (2.0H, 
ml, 3.52-3.51 [8.0H, rr,), 2.54 {3.0H, s). 

146 
[5-amino-! -(2-isopropvl-1 i i-
bcnziimdazol-5-yl)-iH-p>Tazol-4-yl] 
-(.11 I-indol-2-vl)-melhanonc 

385 
1H-NMR 1CD30D) 6: 8.28 !1H, s)s 7.75-7.67 pH, m), 7.50-7.47 
1-fH, m), 7.40-7.37 (2H. m), 7.28-7.24 (1H, mj, 7.12-7.0711H, m), 
3.30-3.247 (2H, m). 1.45 (6H, d, J = 7.5 Hz). 

147 
[5-amino-1 -(2-propyl- ] i I-
btin/.imida/o]-5-y])-lH-pyra/oi-4-yl] 
-(11I-indol-2-y])-mcthanonc 

385 

1H-NMR (DMSO-D6| 5:12.46 [1H, s); 1170 (1H, s). 8.31 (1N, s), 
7.71-7.56 (2H, m), 7.59-7.57 (1H. mj, 7.50-7.46 (2H, mj.7.32-
7.23 !2H, mj. 7.10-6.&8 (3H, mj. 2.63 (2H, t, J - 7.4 Hz), 1.85-
1.7S (2H, mj. 0.96 (3H, t. J = 7.3 Hz). 

148 
? NH, N„ [5-amir>o-l-(l I I-ben/iiriidazoio-v!) 

-lH-pyrazol-4-yl]-(.lH-indol-2-yD-
methanone 

343 
'H-NMR JCD30D} 5: 8.32 (1H, s), 8.29 {1H, s), 7.83-7.83 (2H, 
mj, 7.72 |1H. d, d=8.1 Hz), 7.50-7.46 {2H, m): 7.38 (1H, s], 7.27 

J " 1.2 HZ). 7.09 {1H, t, J = 7.2 Hzl. 

149 rrv? ^ [5-amino-] -(2-irilluorornclhyl-!! 1-
benzimidazol-5-yl)-lH-pyrazol-4-yI| 
-(1 i l-mdoi-2-yl)-mcthanonc 

411 
1H-NPi!R [DMSO-Ds) 5:12^8 {1H, sj, 11.71 (1H, s). 8.35 {1H, s), 
7.85-7.81 {2K, mj, 7.70 |1H, d, J - 74 Hz), 7.60-7.36 (3H. mj, 
7.27-7.23 {1H, mj, 7.10-7.06 (3H, m). 

150 a 
IX

. 

&
 

[ 5-amino-1 -(2-clhyi-l 1I-
bcnzimidazol-5-y])-] H-pyrazol-4-yIj 
-(lH-indoI-2-yl)-melhanone 

371 

1H-Nft1R [DWISO-D6j 5:12.40 r1H, sj, 11.68 (1H, s), 8.26 {IN, s), 
7.66-7.64 (1H. m), 7.61-7.52 (2H, mj. 7.45-7.40 {2H, m),7.26-
7.18 [2H, mj, 7.05-7.01 {tH. tn), S.S0 (1.1H, s), 2.B3 {2H, d, J = 
7.6 Hz), 1.29 (3H, t, J = 7,5 Hi). 

. 151 
^ O [5-amino-l-(2-bcnzyl-n 1-

bonz.imida/ol-5-vl)-1 i l-pyrazoi-4-vl] 
-(lH-indol-2-yDmethanone 

433 

(DMSO-Od 5:12.60 {1H, s), 11.70 (1H, s), 8.31 {1H. s), 
7.69 (1H, d, J = 8.2 Hz). 7.67-7.59 {2H, ttt), 7.^3-7.45 {2H, m). 
7.37-7.23 (7H. mj, 7.10-7.0S {1H, m). 7.03-6.S7 (2H. mj, 422 
{2H. s>. 

• 152 
|#NJi J? NH, N ^ 

1 -(4-{2-[5-amino-1 -(2-methyl-] i 1-
ben/irmdazo!-5-yl)-lIT--p\Tazok-4-
carbonyi]-lH-indol-5-vlmethylJ-
piperazm-1 -yl)-ethanone 

497 

1H^MR{CD30D) 5: 8.27 (1.5H, s), 7.06 (3.0H, ITI|, 7.46 J1.0H, 
d, J = 8.3 Hz), 7.33 (1.0H, dd, J = S.8.2.0 Hzj, 7.36 (1.0H. s], 
7.30 {1.0H, dd, J = 8.5,1.7 Hz), 3.64 (2.0H, sj, 3.56 (4.2H, dt, J 
= 21.6,4.9 Hz), 261 (3.0H, s), 2.49{4.0H, td, J = 10.5,5.5 Hz), 
2.07 (3.0H, s). 

; 153 

[5-amino-1-(2-methyl-lH-
ben/.imidazol-5-y])-] H-pyra/.ol-4-ylj 
-[ 5-(4-mcthanesuifonyl-pipcrazin-] -
y]mcibyl)-I]I-indol-2-yl]-mct]ianone 

533 

1H-NMR (CD30D) 6:8.27 {1.0H,sl, 7.67 (S.OH, m), 7.46 {1.0H, 
d, J = 8.3 Hz), 7.38 {1 .OH, dd, J =8.3,2.0 Hzj, 7.35 (1.QH, s), 
7.30 {1.GH, dd, J = 8.3,1.5 Hz), 3.67 (2.QH, s), 3.23 (4.0H,Sj, 
2.83 {3.0H, s), 2.65-2.55 {4.0H, m), 2.61 {3.0H, s). 

154 

[5-amino-1 -(2 -methyl-1H-
hcnzimidazol-5-y])- lH-pyrazol-4-yl] 
-(5 -piperazin-1 -ylmethyl- ] H-indoi-2 
-yj)-methar>one 

455 

1H-HMR (CD30D) 5:8.28 (1.0H, sj, 7.70-7.62 (3.0H, mj, 7.47 
(1.1H, d, J = 8.8 Hz), 7.3S {1.QH, dd, J = 8.3, 2.0 Hz), 7.36 {1.0H, 
d, J = 1.0 HzJ. 7.30 {1.0H, dd, J = 8.8,1.5 Hi), 3.67-3.60 (2.0H, 
m), Z95-2.85 (4.0H, m), 2.62 {3.0H, s), 2.60-2.50 (2.0H, s). 

: 155 vOXii^w^ 
S SJM-ONH 

1-(4-{2-[ 5-amino-l-(2-mclhj'l-lH-
bcnzirnidazol-S-ylj-li I-pyrazolc-4-
carbony]]-lH-mdol-6-ylmethyi}-
piperazm-1 -yl)-etlianone 

497 

1H-MMR (DMSO-D6) 5:12.49 {1.0H, br s), 11.66 (1.0H, brs), 
8.30 {1.0H, s|, 7.65-7.60 (3.0H, mj, 7.43-7.41 {2.0H, mj, 7.2S 
{1.0H, dd. J ' 3.3, 2.0HZ), 7.06 (1.0H, dd, J = 8.3,1.0 Hzj, 6.S9 
f2.0H, brs), 3.58 (2.0H.S), 3.45-3.41 (4.0H, mj, 2.53 (3.DH, s), 
2.39 {2.0H, t, J = 4.6 Hzj, 2.33 |2.0H. t. J • 4.S Hz), 1.98 (3.0H, 
s}-

156 
rNYv;^D 

LXK,"LV CK> 
[5-amino-l -(2--melhyl-lH-
bcnzi!ii)dazol-5-yI)-IH-p\Tazo)4-yl] 
-[6-(4-ruelhy] -piperazin-l-ylmelbyl) 
-iri-indol-2-yl[-racthanonc 

469 

1H-NMR (DMSO-D6) 6: UA7 {1.0H, br s), 11.63 (1.0H, br s), 
2.30 {1.0H,»}, 7.66-7.56 (3.GH, mj, 7.42-7.40 {2.0H, mj, 7.30-
7.28{1.0H, m), 7.04-6.97(3.OH, m), 3.S3 (2.0H, B), 3.36-3.30 
{4.0H, m), 2,53 (3.0H, s), 2.46-2.33 {4.0H, mj, 2.15 [3.0H, s). 
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157 

15-amino-1 -(2 -methyl-1H-
iien?.imida?.ol-5-y'])-lH-p}T3?.o!-4-yi] 
-[5-(4-mctbyI-pipcrazin-l-yimcthyl) 
- lH-indol-2-yr|-meth<mone 

1H-NMR (CD50D) 6: S.27 (1 .OH. s), 7.66 (3.0H. m), 7.45 [1.GH, 
469 Id, -i = 8.3 Hz), 7.40-7.S3 {2.0H, m},7.S1-7.2S<t.0Hl m|, 3.64 

[Z.QH, sj, 2.70-2.40 ffiH. m), 2.61 (3.GH s), 22B (3.0H. s}. 

158 

[ 5-amino-1 -(2-methyl- 1H-
beiizmiidazol-5-yl)-lll-pyrazo'-4-y3'| 
-(5-pyrrolidin-l -yhnethyl-lH-indol 
-2-yI)-mcthanone 

i 1H-MMR (CD30D) 5:8.27 (1 .OH, s), 7.66 {3.0H, m). 7 46 (1.0H, 
fi, J = 8.3 Hi), 7.38 (1.0H, dd, J = 8.3,2.0 Hz). 7.35 {1 .OH, s), 

440 ]7.3D(1.QH, dd, J « 8.6,1.7 Hz], 3.75 (2.QH, s).2.65-2.55(4.0H, 
; m>, 2.61{3.DH. s). 1.82 {4.0H. s). 

i 

159 

160 

V H ' ^ F > 

XcH/* 

[ 5 -amino-1 -(2 -methyl -III-
benzimidiizol-S-yl)-11l-pvrazoM-yJ [ 
-(4-iluoro-l H-mdol-2-yl)-meihanone 

[5-amino-1 -(2-inetliyi- 1H-
bcnzimida/oI-S-vlVlH-pyrazoM-y]] 
-(5-I]uoro-lII-mdol-2-yl)-muthanone 

375 

375 

1H-NMR [OMSO-Ds}5: 12.46 i1H, s), 12.04 (1H, s), 8.36 (1H; s). 
7.68-7.55 {2H. mj, 7.45 ,'1H, s).. 7.34-7.20 (3H, m), 7.09-6.57 (2H, 
m), 6.S8-6.S4 (1H, mi, 2.S3 (3H, s). 

1H-NMR (OMSO-Ds) 5:12.48 {tH, s], 11.81 (1R, s). 8.29 {1H,s). 
7.69-7.53 (2H, m), 7.50-7A7 (1H, m), 7.44-7.41 {2H, mj. 12% 
(1H, dd, J = 8.4, 2.0 H2), 7.15-7.10 (1H, m), 7.07-5.97 (2H, s), 
2,53 (3H. s). 

161 
[5-amino-1 -(2 -methyl -111-
benzimidazoI-5-yl)-lH-pyrazol-4-ylj 
-(6-fluoro-lH-indol-2-yl)-methanone 

375 
1H-NMR !DMSO-D5) 5:12.48 f1H, s), 11.78 (1H, s), 8.30 (1H. sj. 
7.73-7.70 (1H, m), 7.64-7.55 {2H, m). 7.49 (1H, s), 7.30-7.27 (1H. 
m), 7.20-7.17 (1H, m), 7.00-6.94 (3H. mj, 2,53 (3H, s). 

162 —\ /;h-
<•' { J-N 

[5-amino-l-(2-melhyl-1 H-
benzimida/oI-5-yl)-IH-pyrazoM-yl | 
-(lH-pyrrolo[2.3-b]pyridin-2-yI)-
mctbanonc 

358 

'H-NMR (DMSO-Dg) 5: 12.48 (1H, s), 12.23 (1H, s), 8.40 (1H, 
dd, J = 4.6,1.7 Hz), 8.27 (1H. s), 8.13<1H, dd, J = 8.0,1.6 Hz), 
7.61 (2H. m), 7.41 |1H, s),7.2S (1H, dd, J = 8.5,2.1 Hz). 7.16-
7,15 HH, m), 7.04 |ZH, S).2-53 (3.6H, s|. 

163 
Cm^ 

[ 5-amino-l -(2-meihyl-lH-
ben7.imidaz.oI-5-yi)-IH-pyra7.o!-4-yI] 
-!'5-[laoro-6-morpholni-4-ylmell]yl-
lH-indol-2-yl)-methanone 

474 

1H-NMR (DMSO-Ds) 6: 12.46 (1H, mj, 11.74 (1H. s), 8.28 j1H, d, 
J * 5.1 Hz),7.67-7.63 (1H, m), 7.58-7.56 |1H, m), 7.49{1H, d, J 
= 6.3 HzJ, 7.42-7.39 7.31-7.27 (tH, m), 7.06-6.99 (2H, 
m), 3.62-3.55 f«H, m), 2.53 (3H, s), 2.47-2.39 {4H, m). 

. 164 H°Y05^N_i^!.S' 2-[5-amino-l-(2-n)ethvl-lH-
bcnzimidazol-5-vl)-llI-pyra2olc-4-
carbonvll-lJ-l.-indole-5-carboxylic 
acid 

401 

1H-NMR (DMSO-D6) 5: 12-57 (1.0H, s], 12.47 (1.0H, d,J = 5.4 
Hz), 12.04 (l.OH, sj, 8.40 {1.0H, s), 8.34 (1.0H. t, i = 4.6 Hz), 
7.84 (1.0H. dd, J = 8.S, 1.7 Hz), 7.68-7.62 (2.0H, mi, 7.57 {1.0H, 
d, J = 8.3 Hz), 7.53 jt .OH, d, J = 8.3 Hz), 7.29 (1.0H, m), 7.10-
6.95 (2.0H, m), 2.54 (3.OH, B). 

Step 1: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-( 1 -benzenesulfonyl-1 H-indol-2-

5 yl)-methanone (1001) 
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(2-Methyl-lH-benzimidazol-5-yl)-hydrazine dihydrochloride (830 mg) was added to an 
ethanoi solution (15 ml) of crude 2-(l-benzenesulfonyl-lH-indole-2-carbonyl)-3-dimethylamino 

5 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 ethanoi to give 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(l-benzenesulfonyl-lH-indol-2-
yl)-methanone was obtained as a yellow solid (1.5 g, with a two-step yield of 91%). 

10 
TH-NMR (DMSG-D6) 5: 8.15-8.13 (2H, m), 8.02 (1H, dd, J - 8.4, 0.8 Hz), 7.97 (1H, d, J = 2.0 
Hz), 7.92 (1H, d, J = 8.8 Hz), 7.87 (1H, 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) miz 497 [(M+H)+] 

15 
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 
No. 

Structure Compound name m/z 

1002 

0 
O [5-amino-l -(2-roeihvi-!TT-bcnzimidazol-5-yl)-lTI-

p\Tazol-4-yl]-(]-bcnzcjiesulfonvl-6-moiphoIiii-4-
yimctliyi-lII-indol-2-y]) melhanonc 

595 

1003 
^ H 0=3-0 0 NK, if'V 

f\J Hi 

V" 
0 

2-[ 5-amino-l-(2-methyl-1 H-benzimidazol-S-yl)-1H-
p\Tazol-4-carbonyl)-1 -(toluene-4-sulfonyl)-1H-
indole-5-carboxvlic acid 

555 

IGGd 

.6 
5 = U 

,j u-p 
(5-amino-l-(2-isopropyl-lH-benzimida/.oi-5-yl)-1 H-
pvrazol-4-vll-[l-(lolucni;-4-suirony!)-l Il-indoI-2-yI] 
-mclhiinone 

539 

1005 

ri 
0is=o 

^rx'w. 
H 

15-ami no-l-(2-propyl-IH-benzimi dazol-5-j'!)-lH-
pyrazol-4-yl] -| 1 -(to]uene-4»sulfonyI)- IH-indol-2-\T| 
-methanone 

539 

1006 

°-a^r 

H 

[5-amino-l -(lil-bcnzimidazol-5-vl)-ll l-pyrazol-4-
yl|-[]-(toiuerie-4-sulfonyl)-]H-indol-2-ylj-
methanone 

497 

1007 

P u„ 
0=S=C> D Wt rfV* Jrtr0 

s~~\ /—•* 
\_/* 

j 5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-
p_yra7.o]-4-yl]-( 1-benzenesulfonyl-5-morpbolin-4-
ylmetbyl-lH-indo]-2-yi)-methanone 

598 

1008 

O.P *s=o 
r^r-M 0 
ILjssL^ \ MHS c:) °tXr 

<-> H 

(5-amino-l -(2-melhyl-I H-benzimidazoI-5-y])-!H-
pvrazoI-4-yl] -(] -benzenesuifonYl-4-rriorpholin-4-yl 
-lH-indol-2-yl)-methanone 

582 

1009 

.£> 
u-"s=o 

\ ,NH2 

O V-Y^rV 
o.^J 

rf 

[5-amuio-1 -(2-methyl-1 H-hcnzimidazol-5-yl)-1H-
pvrazol-4-vl] -(l-bcnzcncsiilfonyl-4-morpholm-4-
y!methyl-lH-mdol-2-yl)-mellianone 

598 
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1010 

d 
Co—i NH-» 

F 
H 

[5-amino-l-(2-lrinuoromcthvl-in-bciv.imida/.o]-5-yl) 
-lH-p>Tazol-4-y]]-[l-(5o!uene-4-sulfonyI)-lH-indo!-2-
ylj-mclhanonc 

565 

1011 

d 
0*/T $-v 

C [5-amino-l-(2-ethyS-l n-beny.imiday.olo-yl)-! II-
pyra7.ol-4-yi]-[l-(ioluene-4 -suIfonyI)-lH-indol-2-yI] 
-methanone 

525 

1012 

ri 

^L(^o 
15-amnio-1 -(2-bcnzyl-lil-bciiyjanklazol-5-y])-1 i J-
pyra/.oi-4-\,)]-f l-(to)uene-4-su]fonyl)-l! I-indol-2-yl] 
-methanone 

587 

1013 

0 u 
0=s-0 0 Itt fV® 

'•=« 
/—\ )==^ 

HH 

[5-amino-l-(2-mclhvl-1 II-biar/imiclazc>l-5-\'I'H II-
pjTazol -4-yl j -(1 -benzenesuIfonyl-5-piperazin-1 -
ylmcthyl-lH-indol-2-yl)-mclhanonc 

595 

1014 

O °-sS 

(XML «-
f ^ " lAT 

H 

[5-amino-l-(2-metliyl-lH-benzimida2ol-5-yl)-lH-
p\Tazol-4-ylj-(l-bcnzciicsullbnyl-4-fluoro-li'I-mdol 
-2-yl)-methanone 

515 

1015 

DP 
1-"%-"* P 

^'XXr 
H 

|5-amino-l-(2-mcthyl-lI-I-b3nzimidazol-5-yl)-lH-
p}Tazo]-4-yi]-( I -benzenesulTony]-5-fluoro-l H-indol 
-2-yl)-methanone 

515 

1015 

P °-s^ 
F-^WN O TXf-y/** 

v'T/r 
H 

[5-amino-l-f2 -methyl-llI-bcnzimidazol-5-y])-] H-
pyrazol-4-y^-(l-bcr.7.cnesulfonyl-6-fluoro-lI-I-indc>l 
-2-yi)-mcihanonc 

515 

1017 

O.P ?=0 

4 H ... " tXr 
H 

[5-amino-l-(2-melhyl-lTT-benzimidazol-5-yI)-lT3-
pyTazol-4-ylJ-(l-bcnzencsulfonyl-lH-pyTrolo[2,3-b] 
pyridin-2-yl)-]jielhanone 

498 
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1013 

Q ' °-s^T 
NPH»a. 

" tPr 
H 

15-amino-l -(2-mcthvl-ll l-bon/iiniaazol-S-vI")-!! 1-
pvrazol-4-vl [-(1 -benzenesulfonyl-] 13-pyrrolo| 3 ,2-
c]pyridin-2-yl)-mcthanonc 

498 

1013 

0 °y=o 
'(.j ; 

s L ">" p 

[5-amino-l-(!•-melhvl-111-ben/.imida/ol-5-y!)-llI-
pvrazol-4-yl']- (I-benzenesulfonyi-5-fluoro-6-
n)orpho!jn-4-yImeilily-lH-indol-2-yl)-mcihanone 

614 

1020 

o oj^ 

O OCM_»% [ 5-amino-l-(2-niclhvl-11l-bon/imidazol-5-y!)-li 1-
pyrazoJ-4-y! [- [ 1 -bt:n'/cncsuHbn\:l-6-(2-morpbolin-4-
Yl-ethoxy)-iII-indol-2-yl)-mcthanonc 

626 

1021 

-2 
CfOHr-Ppr 

H 

[ 5-amino-1 -(2-mcthyl-1 H-bcnzimidazol-5 -vl)-1H-
pyrazo]-4-v3|- [ l-benzenesulfenyl-6-tetraliYdrop\Tan 
-4-ylow')-l.H-indol-2-yI)-methanone 

597 

1022 
J9 ° 

I I! _/) \ MHS 

1 c%r 
j 5-amino-l -(2-mc(hy!-l I l-bcnzimidazol-5-yl)-1H-
pyrazol -4-yl | -| 4-chJoro-1 -(toluenc-4-sulfonyl)-III-
indol-2-yl [-methanone 

545. 547 

1023 

£ j^O 

-txr 
j5-amino-l-(2-mcthyl-lll-bcnziinidazol-5-yl)-ll-I-
pyrazol-4-ylj-j 3 -fiuoro-1 -(tolucnc-4-sulfonyl)- 1H-
indol-2-yI|-methanone 

529 

1024 

£ °?o0 

PJ^LNH2 
»J C«WV 

H 

[5-amino-i-(2-methyl-lH-beiiziirudazol-5-yI)-1H-
P3Ta2oi-4 -yI]-[5-(] -methy 1-piperidin -4 -y I)-1 -(toluene 
-4-sulfonyl)-1 H-indoi-2-y]]-methanone 

608 

1025 
£ -'•Cx O rp,., 

r?<t5fv 
H 

4-j 2-| 5-amino-l -(2-methyl-11 ]-bcn/.imida/ol-5-}'l) 
-lH-pyrazole-4-carbonvl]-l-(toluene-4-suironYl)-lH-
indol-5-Yl]-3,6-diliydro-2II-pyridinc-l-carboxylic acid 
lerl-bulyl ester 

€92 
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1C26 
°r C0 

>r°S,CrC° $-Q:'f 
4-[2-[5-amino-!-(2-mcthy]-]! J-ben/.iroidazolo-yl) 
-U l-pvrazole-4-carbony]]-] -(toiucnc-4-sulfonyl) 
- IH-indolo-vlJ-piperidine-1 -carboxylic acid lerl 
-butvl esler 

694 

1027 c...n rvv/ uu 
Si':>xXr 

[5-amino-l-(2-melliyi-lH-bertzjinidazoI-5-y])-lH 
-p\Tazol-4-ylH5HtR)-3-fliioro--pyjTolidin-l-ylmethyl) 
-l-(toluene-4-sulfony!)-lH-indo]-2-yll-methnnone 

612 

1028 
£ J&p«. 

>fY^ v't£f 

4-[2-[5-amino-]-(2-methyl-lH-benzimida2ol-5-yl) 
-lH-pmzo!c-4-carbonyl]-6-fltioro-l-(tolucnc-4-
suH'onvO-I I i-indo]-5-vl|-piporidinc-]-carbox\'iic acid 
tert-buiv] ester 

712 

1029 
F^l°c 

^ ^XXir 
H 

[5-amino-l-(2-metfiyl-lH-berKimidazol-5-yl)-lH-
p>'razol-4-yl]-[6-iltsoro-5-(l-methyl-pipendin-4-yl) 
-] -(tolucnc-4-sulfonyl)-lH-indoI-2-yIT-methanone 

626 

1030 

9 
'yH^xXr 

15-amino-l-(2-nicthyl-ll ]-bcn/:irnidazol-5-y!)-l 11-
pyrazo!-4-y!j-[ I-benzenesulfony!-6-(terl-bulyl-
diphcyl-silanvloxymcthyl)-lH-mdol-2-y]:l mcllianonc 

765 

1C31 

°fon 
rX^wNn. 

H 

15-amino-] -(2-melhvl-lIl-bcnziraidazol-5-y3)-llT-
pyrazol-4-vIj- [5-(l-isopropyi-pipcridin-4-yl)-l-
(ioluene-4-sulfonyI)-lH-indol-2-yl]-methanone 

636 

1032 

o i 15-amino-l -(2-methyl-] H-bcnzimidazol-5-yI)-111-
pyrazol-4-yl]-[6-fu!oro-5-(.! -isopropy]-piperidin-4-y]j 
-3-(toiuene-4-sulfonyl)-]3J-indoI-2-yl]-methanone 

654 

1C33 

•i? 
X)' XjX/^._,NHf 

O'vVV-
[5-amino-l-(2-met]i)'!-lH-bcnzimidazo!-5-yl)-lH-
pynizol-4-yJ|-{l-bsnzenesulfonyl-6-|2-(4-me!liyl-
pipcridai-1 -yl)-ethoxyj-l I J-indol-2-)i}-mcihanonc 

639 
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1034 

°'SQ 

I iii , N 

H 

[5-amino-l -(2-methyl- iH-benzimi dazoJ-5-yl)-lH-
pyra/.ol-4-vi]-[6-f]uoro-5-(4-nietbyl-piperadin-l-
ylmcihy)-]-(io!ucnc-4-suii'onyl)-lH-indoI-2-y]|-
methanone 

641 

1055 

P 
'-'•So 

H 

[5-amino-l -(2-methyl-] i]-foenzimidazol-5-yl)-] 1l-
p}Tazol-4-ylj-[6-fluoro-5-p\TTolidm-]-ylmethyl-l-
(1.o]uene-4-sulibny])-lH-indol-2-ylJ-methanone 

612 

1036 

6 
X\ °t?-'Or> 

H 

[5-amino-l -(2-mcihvl-in-ben/.imida/.(>l-5-yl)-lII-
pyra/.ol-4-y]]-
-[6-(l-inelhvl-piperidm-4-vl)- 1 -(tohiene-4-su!&nyi)-
lH-indol-2-vl]-methanone 

608 

1037 

6 
-\ [5-amino-l-(2-methvl-lH-benzimi dazol-5-yl)-lH-

pvra/.o]-4-Yl[-f5-(4-fluoro-pipcridin-l-ylmclhyl)-] -
(tolucnc-4-sulfonyl)-lII-ix)dol-2-yiJ-mctlianonc 

626 

1038 

U
. 

u
-

I 
*•

?»
' 

"̂
'X

* 

sj
5 

X
y£

^ 
° 

C 
[5-amino-l-(2-difluoromcthy]-!Il-bcn2imidazol-5-yl) 
-lH-p}TazoI-4-yl]-[5-(l-methyl-pi peridin-4-y I)-l-
(tolucnc-4-sulfonyl)-l M-L"i(l(>]-2-y]]-meihanonc 

644 

1C39 

$ 

cSV 
H 

[5-amino-l-(2-difluoromethyMH-benzixriidazol-5-yl) 
-lH-pyra/ol-4-yl]-[l-(lo]uene-4-sulfoiiyl)-lH-indol 
-2-yl[-mclhanonc 

547 

1040 
A 

aCr^4,"CCr 
[5-amino-l-(2-metliyI-lH-benzimidazol-5-yl)-lH-
pyray,ol-4-yl]-|5-(l-cvclopontyl-pipcridin-4-yi)-l-
(tolucnc-4-sulfonyl)-lH-indo!-2-yl]-methanonc 

662 

1041 
i. [5-amino-l-(2 -methyl-lH-benzimidazol-5-yI)-SR-

pyrazo]-4-y]] -[5-(l-cyclohcxyl-piperidir)-4-yI)-l-
(toluene-4-sulfonyl)-lH-indol-2-yl]-methanone 

676 
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1042 

c|) 
0=i=0 0 

ft II / N—A / Wv. 

er N W/ 

[5-amino-l-(2-methyi-lH-ben7vmjdazo]-5-y])-lH-
p\TazoI-4-yI]-[4-bromo-1 -{toluene-4-sulfonyl)-lH-
pyrrol-2-yl]-mcihanone 

539,541 

1043 
6 
D=S=0 c 

A II »H-

15-amino-1-(2-mcthyl-lli-bcnziinidazolo-ylMll-
pvra/oi-4-vl(-j I -(lo]uene-4-sulfanvl)-]]i-pvrrol-2-y] j-
melhanone 

461 

104-4 

,v 
N XJ-T 

[5-amino- i -(2-melhvl- iH-henzimidazol-5-yl)- !K-
pyra/o]-4-vll-[6-bul^'l-l-(.lokicnc-4-suirony])-lTI-
indol-2-yl|-mcthanonc 

567 

1G4S 

t 0 
-F 0-5-r< 
p^v^-N 0 

-fJ v-iXr 
H 

15-amino-1-(2-mclhyl-11 l-bonzimidazol-5-yl)-lll-
pvrazol-4-yi]-[5-(,l-isopropy!-piperidin-4-yl)-3-
(t(>lucnc-4-sulf<>ny!)-6-triiiuoro!nctji}'l-]II-iiidol-2-yl]-
nicthaaouc 

704 

1046 

°*4,, 

°xxr 
[5-amino-l-(2-methyl-lH-benzimi dazol-5-yl)-lH-
pyrazol-4-y)]-6-bromo-l-(lo3uene-4-sulfonyl)-1H-
indo]-2-yl]-methanone 

589, 591 

1047 

^€Cr 
H 

[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-
pyrazol-4-y]j-| 6-cyclopropyl-]-(loIucne-4-suifbny]) 
-lH-indol-2-yi]-mcthanonc 

551 

1048 Xf°a [5-amino-l-(2-methyl-lH-benzimi dazol-5-yl)-lH-
pyrazol-4-yI]-[5-bromo-l-(toluerie-4-sulfonj'l)-lH-
indol-2-y[]-mclhanonc 

589, 591 

1049 

6 
u%o 

V^«L -v tXt 
l5-ammo-l-(2-metliyl-lH-benzimidazol-5-\i)-lH-
pyra7.ol-4-vl]-[4-iodo-l-(lolucnc-4-sulfoiiv])-]H-
indoi-2-yl|-methanonc 

637 
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1050 i^Oo 

V^YYV"" 
i J—n 
^ H 

15-amino-l -(2-mellivl-1 1 l-benzimida/.oi-5-yl)-1 j I-
p)ra2o3-4-y]|-j6-isopropy]-3-(to]ucnc-4-suJibny3.)-
IH-indol-2-ylj-methanone 

553 

1051 

Q 

t;6tJr 
~ H 

[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-
pwazo!-4-vl]-(l-benzenesulforiy]-lH-pyrTolo[3,2-
b]pvridin-2-v])-melbanorie 

498 

1052 

ri 
i? 

'*x£r 
[5-amino-l -(2-medivI-!H-ben/.imida/o]-5-ylV 1H-
pyra/ol-4-y] j-|5-bromo-l-(U>hicnc-4-suifonyI)-6-
tri{luorometliyl-lH-indol-2-yi]-nieuianone 

657, 659 

1053 

6 ^ 
c4=0 0 ML fY" 
/i-rXJ-KJx 

/ 

[5-amino-l-(2-mediyl-13i-benzimidazol-5-yl)-lH-
pyra/ol-4-yl]-[6-hr«m o-5-Il uoro-l-(loluen e-4-
suIfonyl)-lIi-mdo!-2-y!'j-nielhanone 

607, 609 

1054 
4 [5-amino-l-(2-mclhyl-111-bcn/.imida/.ol-5-yl)-lI-l-

pymzol-4-yl]-[6-p3Tidin-2-yl-l-(toluene-4-
sulfoiiyl)-] H-ir)dol-2-y!]-melhanorie 

588 

1055 

/p 

% 
H 

[5-amino-l-(2-melhyl-3H-benziniidazol-5-yI)-lH-
pyrax.oI-4-yI]-[5-cyclopropyi-l-(1.t)]ucnc-4-sulfonyI) 
-IH-mdol-2-yi]-methanone 

551 

1055 

§ 
9 

I! J^_J> ? I4), 

^ H 

j 5-amino-l-(2-racUiyl-11 i-bcny.imidazol-5-yl)-lI-I-
pyTazo!-4-yl]-[6-pyrida/.iii-3-yrl-l-(ioluerie-4-suSrony3) 
-IIT-indoI-2-ysj-mcthanone 

589 

1057 . ^ 
I- -.'^ 

^Y^rV 

[5-amino-l-(2-mctliyl-1 Jl-bcn7.imida7.o]-5-yl)-lII-
pyrazol-4-yl]-[6-meiliylsulfariyl-l-(l(>li!ene-4-sulibayI) 
-3H-indol-2-yl]-iricthanonc 

557 



148 

1058 
" "S'O __ 

X^0"~1_ ''w-
N ^ 1 

[5-amino-l-(2-mcthyMH-bcn?.imida7.oI-5-y])-] H-
pyrazol-4-yl[-[5-bromo-Htoluene-4-sulfonyi)-lH-
indol-2-yj]-mclhanonc 

589,591 

1059 

!> 
•-s.n iT^ _,° 

—t. 

H 

[5-ammo-l-(2-mclbyl-I j ]-bcn/imida/o!-5-yl)-ll I-
pyra7o!-4-yl3-[5-butoxy-! -yoiucnc-4-suIfonyl)-llI-
indol-2-yij-mcihanonc 

583 

1060 4 
J 0U/-UH, 

^N-f^V 
H 

[5-annno-l -(2-mctbyl-i Jl-bcii7.iiTiida7o!-5-yl)-lII-
p\Ta7ol-4-yl]-[5-isopropnx\-l-(lo!ucnc-4-suW'o!T\'l)-
lH-indol-2-yI]-mclhanonc 

569 

1061 

6 
r,yS°a 

H 

j5-arruno-i-(2-med:sy!-llI-benzimidazoi-5-yl)-ll]-
pyrazol-4-yl[-|5-(2-iBClboxv'-t:tlioxy)-l-(k>Iut;nc-4-
su]](>nyl)-lJl-indo!-2-ylj-mct]janonc 

585 

1062 

„P "•'S=0 oH^ 1 VYTV 
[ 5-amino-1 -(2 -methyl -11 l-bcnzimidazoI-5-yl)-1H-
pyra/ol-4-ylJ-(I-bcnzcncsulibnyM-rnuthy]-]H-indol 
-2-yI)-melhanone 

511 

1063 

P 
(XH®, 

I 
[5-amino-! -(2-mcihyi-I j !-bcnzirnida/.oi-5-yl)-l]']-
pyrazol-4-yl]-(l-benx.cncsuironyS-4-
trimct3iy!silanvlethynyi-lH-indol-2-\i]-rncthanonc 

593 

1064 

$ 
oi4 p 

'•••"XXr 
|5-amino-I-(2-methyI-lH-ben2imidazol-5-yl)-]H-
pyKizol-4-yl[-[5-(ioluene-4-sulfonyi)-5H-[ 1,31 
dioxoloj4,5-f[iisdol-6-yl]-methanone 

555 

1065 

(5 
<$OQ 

NH. n> r0f 
H 

[5-amino-l-(2-mctbyi-lH-bcnzimidazol-5-yl)-lH-
pyrazol-4-yi] -[5-cycIopropyimethoxy-1 -(toluene-4-
suIfonyl)-lH-mdal-2-yi|-melharioiie 

581 
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1066 
(2Q o NH, 

\=H 

Bx 

l5-aTnino-l-^2-melhyl-lH-ben7.imidazoI-5-yl)-1H-
pyrazol-4-y!|- (l-bcnzcncsuHbnyl-4-bromo-lll-
indo!-2-yI]-rnethanone 

575, 577 

1067 

0 °'fo 
= OYVN^O 

l^LN 
H 

f5-«miiK)-3-(2-mclhyl-III-hcnzirnida/x>]-5-y')-lIT-
p}Tazol-4-yl]-[2,2-difluoro-5-(toluene~4-sulfonyl)-
5II-fl JldioxoIof4,5-nindo]-6-y]]-mcihan()nc 

591 

1068 

•\S 
[5-amino-l -(2--methyl-1 H-benzimi daznl-5-yl)-] H-
pynizol-4-yl|-|6-(3-chloropyridin-2-)'l)-l-(l.olucnc-4-
suUonyl)-ll]-indol-2-vl]-rnelhanonc 

622 

1069 

A °x^ - 15-amino- i -(2-mcthyl-111-bcnzimidazo! -5 -y])-111-
pyra/.oI-4-vl]-|'6-(3-nuoro-pM'idin-2-yl)-l -(ioluene-4-
sulfonyl)-11 l-indol-2-yl [-methanone 

606 

1070 

jf^S 

0=2=0 ^ 
[5-ammo-l-(7-fluoro-2-mclhvl-lH-bcnximida/.ol 
-5-yI)-lH-pwaz<)l-4-yl]-(]-benzenesultbnyl-lH-
i!idol-2-yl)-mcthanonc 

515 

1071 

d 
\ 

/ 
\S [S-nmirirv-1 -O-mr*fhvl-1 R-hpnTimiHrtTni-^-ylV 1 H-

pyra/.ol-4-vl]-j6-mothyl-l -(lolucnc-4-sulfony!)-II-!-
indoi-2-yl]-methanone 

525 

1072 

$ xvi IJJn. »K 
] 5-amino-1 -(2 -methyl-lll-bcnzimidazol-5 -yl)-111-
pvra/.oI-4-vl]-[6-(5-fiiioro-pyridin-2-yI)-I-(loiuene-4-
sulfom'l)-lli-indo!-2-yl]-mcthanonc 

606 

1073 

^ (5 
f 5-amino-H2-melhy)-] JJ-bcnzimi dazc>]-5-yl)-lII-
P3Tazol-4-yl]-[6-(6-morpholin-4-\rl-pyiida7.in-3-yl) 
-l-(tolucitc-4-sulfoiiyl)-lll-rndoi-2-ylj-mcthanoDC 

674 
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1074 

6 
crU^_HH: 

"Ht7f 

[5-amino-l-(2-mcthyl-in-bciKimidazol-5-yr) 
-lH-pyrazol-4-yll- 5-cbloro-6-
cYclopropytaethoCT-H'toiuene-4-sulfonyl) 
-1! I-indol-2-vl j-melhanonc 

615, 617 

1075 
-iu S'1 

*~&r 
! 5-amino-l -(2-mclhvM 1 l-bonzimidazol-S-y!) 
-! 1 l-pvrazol-4-vll-j l-(loiucnc-4-siiironyl)-6-
(5-trifluoromodiv3-p\Tidin-2-Yl)-lI i-indol-2-vl] 
-melhanone 

656 

1076 

$ ''fkXk^ 
4-J'trr 

[5-ainmo-l -(2-mclhYS-] 1 !-bcn/.imidu./.o)-5-\l) 
-i!l-pvraxol-4-v!j-| S-(lolucnc-4-sulfony])-6-
(6-lrinuoromclhyI-pvridin-2-Y!)-l 1I-indol-2-yl| 
-methanone 

656 

1077 

6 
X-txk , 15 -amino-1 -(2-mctiiyl-li j -bcnzirnidazol-5-yl) 

-1 H-pyrazol-4-yl M 6-(5-cliloro-p\-ndin-2-yl)- !-
(toluene-4-sulfonyl')-lH-iridoi-2->,l|-methanone 

621, 623 

1078 

j 

o o . [5-ammo-H2-metiiyJ-lH-benziiniday.ol-5-yl) 
-]T]-pyra/.ol-4-yl3-[4,5-dibromo-I-(4-melhoicy-
benzy])-iJJ-pyjT(>S-2-yJ]-melhan<>De 

583, 585. 587 

1079 

" ' "-C0-

15-amino-l -(2--inclhyl-lH-bcnzimidazo3-5-vl) 
-lH-pyrazoI-4-yI|-ll-(tolucnc-4-sulfonvl)-6-
(5-triliuoromcthyl-pyndin-2-yi)-li-I-indcii-2-yl| 
-methanone 

656 

10 80 x i 
'v'XXr 

15-amino-l-{2-mcthyl-lI-I-bcnziinidazol-5-yl) 
-lH-pyrazol-4-YlH l-(tolucnc-4-sulfonyl)-6-
(4-trilluoromeihyl-pyridin-2-vl)-ll-]-indol-2-yl] 
-methanone 

656 

1081 

9 o=s=o 
[5-amino-;-(7-fluoro-2-ineihyl-3H-
bcnzimidazol-5-yl)-lH-pyrazol-4-yl]-(l-
benzcnesulIbny!-SH-indol-2-yl)-mcthanonc 

515 

1082 

9 °>fo 
(j, 
X. t'wV 

|5-amino-l-(2-methyl-lH-benzimidazol-5-y]) 
-111-pvraxo] -4-y 11 -(1 -bcnzcncsulfonyl-4-
isopropy]-] M-indnl-2-yll-mcihanoTie 

539 
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Compound No. Structure Compound name m/z 

1511 
V/ 
°*8*° o NH? /X 

I li ' /^wNH ,NV A j ^rpfxr^j 

[5-amino-l-(2-methyI~lH-
benzimidazol-5-yI)-lH-

pyrazoI-4-v!]-[6-chIoro-l-
(toluene-4-sulfonyI)-lH-
indol-2-ylJ-methanone 

545 

1512 
$ Xoo 

y NH, N-s^ 
clXCPyN^,^ 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yI|-|6-ehloro-l-
(toluene-4-su!fonyI)-lH-
indol-2-yl]~methanone 

545 

1513 %v;^-
[5-amino-l-(2-methyl-l H-

benzimidazo!-5-yl)-l H-
pyrazol-4-yI]-[l-(to!uene-4-
sulfonyI)-lH-mdol-3-yl|-

methanone 

511 

1514 0--S-0 

^rVAj^'V 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yl)-lH-

pyrazol-4-yi]- [ l-(to!uene-4-
suifonyI)-lH~indol-6-yl)-

methanone 

511 

1515 
•S'-o 

Fy^yN 0 

H 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yI)-lH-

pyrazol-4-yl]-[5-bromo-6-
fluoro-l-(to!uene-4-

suIfonyi)-lH-indol-2-ylj-
methanone 

607 

1516 
-s-'O 

F-Y^V^ P 1 IH NH, 
Br^^/ W 2 

W?V 
H 

[5-amino-l-(2-ethyl-lH-
benzimidazoI-5-yl)-lH-

pyrazol-4-yIJ-[5-bromo-6-
fluoro-l-(toIuene~4-

suIfonyI)-lH-indol-2-yI]-
methanone 

621 
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1517 
4 ~S"'0 

/W-N 0 
FJU/VNn, 

N tXr 
H 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-

pyrazoI-4-yI]-[l-(toluene-4-
sulfonyI)-5-trifl uoromethvl-
lH-indoI-2-yl]-methanone 

579 

1518 
S-0 

""MXXr 
H 

[5-amino-1 -(2-methyI-lH-
benzimidazoI-5-yI)-lH-

pyrazoI-4-yl]-[l-(toluene-4-
sulfonyl)-5-

trifluoromethoxy-lH-indol-
2-yl]-metbanone 

595 

1519 
<$ S'-O 

U~^WNH= 
Pi 4 N /=w-^ Ci N'NY^T V K^~H 

H 

[5-amino-l-(2-methyI-lH-
benzimidazo!-5-yI)-lH-

pyrazoI-4-yI]-[4,6-dichIoro-
l-(to!uene-4-suIfonyI)-lH-

indoI-2-yI]-methanone 

579 

1520 

$ °f0 
Br-s^y-N 0 

F VNYTV 

[5-amino-l-(2-methyl-lH-
benziniidazol-5-yl)-lH-

pyrazol-4-yI]-[6-bromo-4~ 
fluoro-l-(toluene-4-

suIfony!)-lH-mdol-2-yl]-
methanone 

607 

1521 
(5 FtF °io 

°V^Y-N o 
UjU^y,NH2 

N-NYYV 

[5-amino-l-(2-methyI-lH-
benzimidazoI-5-yI)-lH-

pyrazoI-4-yl]-[l-(to!uene-4-
suifonyi)-6-

trifluoromethoxy-lH-indol-
2-yl]~methanone 

595 

1522 

(T% 
°fo 

\,.N-xr--N N Y 1 >~~\ 
H 

[5-amino-l-(2-ethyI-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yI]-[l-(to!uene-4-
su!fonyI)-5-

trifluoromethoxy-lH-indoI-
2-yI]-methanone 

609 
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1523 

£ °£o 

H 

[5-ammo-l-(2-ethyI-lH-
benzimidazol-5-yI)-1H-

pyrazol-4-yl]-[l-(to!uene-4-
sulfonyl)-5-trifluoromethyl-
lH-indoI-2-yl]-methanone 

593 

1524 
°i 

H 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yI)~lH-

pyrazo!-4-yI]-[5,6-dichloro-
l-(to!uene-4-sulfonyl)-lH-

indol-2-yl]-methanone 

579 

1525 
°io 

Br\^>-N O 

FXJ^y,NH2 

[5-amino-l-(2-ethyI-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yl]-[6-bromo-5-
fluoro-l-(to!uene~4« 

sulfonyI)-lH-indoI-2-yl]-
methanone 

621 

1526 
S=0 

XJJX{^2 
Cl ^Ntrxy 

H 

[ 5-amino- l-(2-methy I-1H-
benzimidazol-5-yl)-lH-

pyrazol~4-yl]-[4,5-dichIoro-
l-(to!uene-4-suIfonyI)-lH-

indol-2-yI]-methanone 

579 

1527 
& s-° 

FY7Y^W° 

N xxr 
H 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yl]-[4,6-difluoro-
l-(toIuene-4-seIfonyI)-lH-

indol-2-yI]-methanone 

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 
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synthesized using compounds having indole ring with unprotected nitrogen atoms by the 
method as in Step 1. 

Table 8 
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Exam­
ple 

Structure Compound name ra/z 1H-NMR 

165 

0 MM. 

<XyJ 
15-amino-1 -(2-methyl-1H-
benzijrudazol-5-yl)-lH-p}Tazol-4-y[] 
-(5-melhcwy-l I l-indol-2-yI)-
melhanone 

387 

1H-NMR (DMSO-D6) 5: 12.47 (1H. S), 11.56 (tH. s), 8.27 
{1H, s). 7.62 (2H, sf, 7.39-7.35 (2H, m), 7.2S itH, dd, J = 8.5. 
1.8 Hz), 7.13 (tH, d, J«2.4 Hi), 6.99 (2H,«), 6.91 (1H, dd. -J 

= 8.5,2.4 Hz), 3.76 (3H, s>, 2.53 t3H, sh 

166 4. M 

[ 5 -amino-1 -(2 -methyl- 1H-
benzimidazo)-5-yl)-lH-pvrazoI-4-yI] 
-(4,6-dimothoxy-II I-indoS-2-yl)-
tnclhanonc 

417 

1H-NMR (DMS0-D6) C: 12.4-5 (1H, sj, 11.56 (tH, d, J « 1.8 
Hzj, 8.22 (tH, sj, 7.62-7.S7 (2H, m), 7.31-7.28 (tH, mj, 7.25 
(1H, d, J =• 1.8 Hi), 6.22 (2H, d, J = 22.0 Hz), 6.53 (tH. e), 

6.21 (1H.d, J = 1.8 Hz), 3.88 !3H, s). 3,79 ,'3H. s), 2.53 (3H, 
si-

167 
oc^ ^ 
„o k. w 

15-amino-l -(2-modivl-l 11-
hon/.imida/ol-5-vl)-ll l-pvra/.ol-4-vl| 
-(4-methoxy-1 H-indol-2-yI)-
methanone 

387 

1H-NMR (DMS0-D6) 5: 12.47 (1H s), 11.73 (1H. s), 8.25 
(1H, s), 7.62-7.60 (2H, mj, 7.32-7.28 (2H, m), 7.18 (tH, dd, J 
- 7.8,4.0 Hz), 7.07 (1H, d, J = 8.5 Hz), 6.98 {2H„ s), 6.55 (1H, 

d. J = 7.3 Hzj, 3.92 {3H, S), 2.53 (3H. si. 

"68 

,.0. x-.x s; 0 U> ^ [5-amino-l-(2-melhvl-1 H-
hen/.imidazol-5-\'l)-]H-pvra/.o!-4-vI] 
-(6-meihosy-lH-indol-2-yl)-
meihanone 

387 

1H-MR9R (DMSO-D6) 5: 12.46 (1H, s), 11.£3 (1H, s), 8.20 
{1H, s), 7.60-7.57 (3H, mj, 7.41 [1H, d, J = 1.8 Hzj, 7.29 (1H. 
dd, J = 8.5,1.8 Hz). 6.95-6.83 {3H,tn), 6.75 (1H, dd, J = 8.9, 

2.1 Hzj, 3.80 (3H, s], 2.5S (3H, s). 

169 
li S-J~^ NH? 

•X~H 
H 

[5-amiiio-l-(2-rncthvl-lH-
bcrmmidazol -5-yl)-1 H-pyrazol -4-yl | 
-(4,6-dimcthyl-lH-indol-2-yl)-
mcthanonc 

385 

1H-NMR (DMSO-D6) 6: 12.46 (1H, s), 11.61 {1H, s), 8.37 
(tH. s), 7.65-7.67 {2H, brm), 7.40 (tH, brs), 729 (1H, d, J = 
8.5 Hr). 7.07 (1H, br s), 6.96 (2H. br s). 6.70 (1H, far si, 2.53 

(3H, $), 2.53 (3H, a), 2.37 (3H, s). 

170 

ty-N 
H 

f 5-amino-1 -(2 -methyl- 1H-
benziniidazoI-5-yi)-lH-pyrazo!-4-yS] 
-<5-tert-butyl-lH-indol-2-yl)-
mcthanone 

41 3 

1H-NMR (DMSO-D6} 5: 12.46 (1H. si, 11.55 (1H, s), 8.27 
(1H, si, 7.64-7.5S(2H, brmj, ?.63(fH, d, J = 1.5Hzj, 7.41 

|1K d, J • 8.5 Hz), 7.4D (1H, s). 7.36 (1H, dd, J - 8.5,1.5 Hz). 
7.29 (1H, dd, J = 6.5,1.8 Hz), 6.99 (2H. br s), 2.53 (3H. d, J ~ 

4.3 Hz), 135 (9H s). 

171 ^-~oy 
[5-amino-1 -(2 -methyl- 1H-
benzimidazol-5-yl)-lJ-I-pyrazoi-4-yl) 
-(5-isopropyl-lH-indol-2-yl)-
methanone 

399 

1H-N6SR (DMS0-D6) 5: 12.46 (1H, s). 11.56 (1H, s), 8.28 
(1H, si, 7.64-7.5612H, far mj, 7.50 (1H, s), 7.40 |1H, d, J - 8.6 

Hz), 7.37 (tH, d, J = 1.5 Hz), 7.29 (1H, dd, J •= 8.5,1.8 Hz), 
7.17 (1H,dd, J = 8.5,1.5 Hz), 6.68 (2H,br sj, 3.01-2.94 (1H, 

mj, 2.53 {3H, sj, 1.26 [6H, d, J = 6.7 Hz). 

• 172 

p ̂  0 
VHsC0" 

H 

[5-amino-l-(2-mcthyl-l 1 I-
bciramida/o!-5-yl)-lH-pyrazo!-4-yl| 
-(5-bcnzyloxy-1 H-indol-2-yl)-
methanone 

463 

1H-NMR (DMSO-D6) 5:12.46 (1H, s), 11.58 (1H, d, J - 1.8 
Hz), 8.27 {1H, d, J = 3.0 Hz), 7,65-7.55 (2H, mj, 7.49-7.47 

(2H. m), 7,42-7.38 (3H, m),7.35-7.29 (3H, rn), 7.21 {1H. d,J = 
1A Hz), 7.01-6.98 f3H, m}, 5.12 (2H, s}, 2.53 (3H, s'f. 

173 

r[^V^\ P 

6 
H 

.,0. ^ u 0 

* C^r 

[ 5-amino-l-(2-methyl-1H-
bcnzimidazol-5-yl)-lll-pyrazoi-4-yl] 
-(4-bcnzyloxy-lIl-indo]-2-y!)-
mclhanonc 

463 

1H-NMR (DMSO-DSj 6:12.46 (tH, s), 11.75 (1H, d, J = 1.8 
Hz), 8.27 {1H, sj, 7.62-7.58 (4H, m). 7.42 |2H, t, J = 10.4 Hz), 
7.35-7.30 (3H. mj, 7.15 (tH, dd, J = 7.8,4.0 Hzj, 7.08 (1H, d, 
J = 8.5 Hzj, 6.97 (2H, d, J = 19£ Hz}. 6.64 (1H, d, J = 7.9 Hz), 

5.29 (2M,s},2.53{3H, s). 

174. 

r[^V^\ P 

6 
H 

.,0. ^ u 0 

* C^r 
[5-amino-1 -(2 -methyl- 1H-
bcrtzimidazo! -5 -yl)-1 H-pyrazol-4-yI | 
-(5,6-dimcthoxy-lH-indol-2-3:')-
mcthanonc 

417 
1H-NMR<DKSO-D6) 6:12.45 (1H, s], 1143 {1H, d, J = 1.6 
Hz), 8.24 (1H, d. J = 4.4 Hzj, 7.66-7.55 j2H. m), 7.32-7.27 
(2H, m), 7.12 (t H. s), 6.94-6.91 (3H, m), 3.81 (3H, s), 3.79 

(3H, s), 2.53 (3H, s). 

' 175 C^NVr 
H 

[5-amino-1 -(2 -methyl- 111 -
benzimidazol-5-vl)-H l-pyrazol-4-
yl]-(6-lcrl-bulyl-lll-indof-2-\l)-
meihanone 

41 3 

1H-NMR (DMSO-D6) 5: 12.45 (1H, sj, 11.53 (1H, aj, 8.22 
(1H, S), 7.52-7.58 (2R Orm}, 7.61 (tH, d, J = 8.5Hz), 7.44 

(1H, s), 7.38 j1H, d, J «12 Hz), 7.28 (tH, dd, J = 8.5,1.8 Hz), 
7.19 (1H, dd, J - 6.5,1.2 Hz), 6.98 (2H, br s), 2.53 (3H, s), 

1.36 (9H,s). 

• 176 

H „ 

XJ^A-^NH2 %JF ^-c>v 
H 

j 5-amino-l -(2--methyl-111-
ben/.imidazoI-5-yl)-lH-pyrazol-4-
ylJ-(5-nuoro-4-lrilluoromcthyl-13-l-
indol-2-yl)-methanone 

443 

1H-NMR (DMSO-DSj 5:12.48 (t.OH, br sj. 12.38 [l.OH, br 
s}, 8.22 (1.0H, sf, 7.82 (t.OH, dd,J = 8.0,4.2 Hz), 7.64-7.59 
(2.OH, m), 7.38-7.28 (3.OH, mi, 7.10-7J37 (2.0H,brmj, 2.54 

(3.OH, s). 
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177 
n fr^0 NH. 
*"'0 <L,AN 

H 

[5-amino-l -(2-melhyl-l 11-
ben?.imida?.oI-5-yl)-]II-pyTazol-4-yl] 
-(5 -phenoxy-1 H-indol-2 -yl)-
mcthanonc 

449 

M-NS.1R (DMS0-D6; 5: 12.46 (1H, si, 11.77 (1H.sj. 8.27 
(1H, s), 7.68-7.55 (2H. br m), 7.S1 <1H, d, J - 8.8 H2), 7.41 

(1H, s). 7.37-7.33 (2H. mj, 7.30-7.27 {2H, m). 7.08 {1H, d, J = 
7.5 Hz). 7.06-7.00 <2H. m), 7.03 (1H. dd, >3 « 8.8,2.4 Hi), 6.SB 

(2H, d, J = 7.5 Hz). 2.53 (3H,s). 

178 

[5-amino- ] -(2 -methyl-111-
bcnzimidazol-5-yl)-lil-pyrazol-4-yl] 
-(6-melhylsulIanyl-l H-indol-2-yl)-
methanoxie 

403 

1H-NMR {DMS0-D6) 6: 12.45 (1H. s), 11.52 flH, d, J = 1.8 
Hz), 8.29 (1H, d. J = 5.5 Hz),7,65-7.51 (2H, re), 7.56 {1H, d, v 
= 8.5 Hz.]. 7,43 (1H, sj, 7.33 (1H, «), 7.30-7J25 (1H, m), 7.02-
7.-00 (2H, m), 6.97 (1H, sj, 2.53 (3H, d, J - 1.8 Hz), 2*2 (3H, 

s). 

179 

H 

[5-amino-1-(2-mcthyl-lH-
bcnzmida2ol-5-3;i)-lH-pyrazo!-4-yij 
-(4-Scrt-butvi-lli-mdo]-2-yl)-
mcthanonc 

41 3 

1H-NMR (DMSO-D6J 6: 12.46 (1H, br S), 11.76 (1H. s), 8.19 
(1H, s), 7.S3-7.58 (2H, br m). 7.42{1H, sj, 7.36 (1H. d, J - 7.9 

Hz), 7.29 flH, dd, J = 8.5.1.8 Hz), 7.17 j1H. t,J~ 7.9 Hz), 
6.S7 (2H, br sj, 6.95 {1H, d. J = 7.3 Hz), 2.54 (3H, sj, 1.51 

(9H. s). 

180 

,-vJ ,0 
1 _ J /-A UH, 

V-fW 
H 

[5-amino-l-(2-rnelhvi-3 H-
benzimidazol-5-yl)-lH-pyrazol-4-yl'l 
-(5-meth\l-lH-indol-2-yl)-melhanone 

371 

1H-MWR {DMSO-D6) 5: 12.46 (1H, br s), 11.55 {1H, sj, 8.27 
(1HS sj, 7.60-7.58 (2H, m). 7.45 {1H, s). 7.36 (1H, d, J = 8.4 

Hzj, 7.33 (1H, sj.7.27 {1H, dd J =8.4,2.0 Hz), 7.07 |1H, dd. 
J - 8.3,1.5 Hz). 6.96 (2H, br sj, 2.52 (3K si, 2.38 {3H, s|. 

tet 
jO-3"k° 

OsrrV 
[5-amino-1 -(2-mcthyl-1H-
bcnzimidazol-5-y]}-li i-pyrazo!-4-yi] 
~(5-ctfcyl-lll-indol-2-vl)-mcthanonc 

385 

1H.MMR(DMSO-D6j6: 12.46 (1H »), 11.56 {1H,sj, 8.27 
J1H, s), 7.60-7.58<2H, mj, 7.47(1H: s), 7.38 (1H, d, J = 8.6 
Hzj, 7.35-7.35 (1H, m), 7.28 {1H, dd, J = 8.5,2.1 Hz), 7.11 

{1H, dd. J = 8.5,1.7 Hz.). 6,96 (2H; s), 2.69-2.66 [2H,mj,252 
(3H,s), 1.22 (3H, t J = 7.5 Hi|. 

182 

^-.^.il n 

l"J"'^?TfTV 
[5-amino-l -(2 -melhyl-1 H-
bcnzimidazol-5-yl)-lH-pyrazol-4-yll 
-(5-Quoro-6-trifliioromethyl-iH-indol 
-2-yi)-methanone 

443 

1H -N M R {D f.1 SO-D6j 5:12.48 (1.0H, br sj, 12.24 (10H,br 
sj. 8.31 {1.0H, sj.7.82 {l.OH, d, J = 5.9 Hz), 7.73 (1.0H. d, J-
11.2 Hz). 7.65-7.54 j3.0H. mj, 7.29 (1.0H, d, J = 8.3 Hzj, 7.13-

7.09 (2.0H. br m), 2,54 (3.0H. s). 

1S3 

F,,-J.. o 
K "OiT 

H 

[5-arnino-1 -(2-melhyl-l H-
benzimidazol-5-yl)-1 H-pyrazol-4-y!] 
-(6-fluoro-5-melhoxv-l H-indol-2-yl) 
-methanone 

405 

1H-NMR (DMSCJ-D6) 5'. 12.46 (1H, s), 11.64 {1H. Sj, 8.26 
(1H, sj, 7.64-7.57 (2H, br m), 7.38 (1H, s), 7.32 {?H d, J = 9.1 
Hz), 7.28 {1H, dd, J=8.5, 2.4 HzJ, 7.23 (1H,d, J = 11.6 Hz), 

6.38 (2H, br sj, 3.86 (3H, B), 2,53 (3H, sj. 

184 

H 
CI-^v-N 0 

UlyV'^ N t>rT 
H 

[5-amino-1 -(2-methyl-l M-
beii?_imidazol-5-yi)-3 H-pyrazol-4-yi] 
-(6-chloro-5-methoxy-111-indol-2-yl) 
-methanone 

421,423 

1H-M^R (DMSD-D6) 6: 12.46 {1H, s), 11.6S {1H, s), 8.2S 
(1H. s). 7.65-7.55 (2H, br ra), 7.51 !1H. s), 7.38 (1H, s), 7.31 
(1H, s), 728 (1H, dd, J = 8.5r 2.A Hz), 7.01 (2H, br s), 3.87 

{3H, s) 2.53 (3H, s). 

185 

H ^ 
^.Ov^-wN P JTK.W2 

NNtJ-T 
H 

[5-amino- 3 -(2-methyl-l H-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-(5-chloro-6-mcthoxy-lH-mdol-2-yi) 
-methanone 

421,423 

1H-NHR (DMSO-D6) 6:12.45 (1H, s). 11.70 {1H, a), 8.25 
£1H. s), 7,73 {1H, s). 7.64-7.55 (2H. brm). 7.38 [1H, s), 7.28 
(1H. dd, J = 8.5,2.4 Hz), 7.06 (1H, s), 6.97 (2H, br s), 3.S9 

(3H. st, 2-53 !3H, s). 

136 

"V H 6.^,-N o 

^•cfr 
[5-amino-l -(2-methyl-lH-
i-jcn7;imidazol-5-yl)-13-]-pyTa7.ol-4-yl| 
-(6-isopropoxy-lIT-indol-2-yi)-
methanone 

415 

1H-WE/IR (DMSO-DS) 6: 12.43{1.0H, s), 11.41 {2.DH, s),B.27 
(i-OH, a). 7.7-7.50 (3.0H. m), 7.38 {1.0H, s), 723 (1.0H. dd, J 
= 8.5,1.7 Hz). 6.95-S.90 (2.0H, m), 6.72 (1.0K dd. J = 8.7,22 
Hz), 4.62-4.56 {t.OH, m), 2.53 (3.0H, s). 1.31 (6.0H, d, J = 6.1 

Hz). 

187 ^0€6-U [5-amino-l-(2-mcto'l-lH-
bcnzim] dazol - 5 -yl) - 31 I-pyrazol-4-y 1 j 
-(6-bcnz}ioxy-3i']-indol-2-yl)-
mcthanonc 

463 

1H-NMR (DMSO-D6) 5: 12.45 (1H, s). 11.52 (1H,sj, 8.27 
d. J = 4.9 HzJ, 7.64 (1H, dd, J = 4.S, 3.3 Hz), 7.57 (2R, 

dd, J = 8.5.4.3 Hz), 7.50-7.49 {2H, m), 7.42-7.39 {3H, mj, 
7.35-7.26 (2H, TO), 7.00-S.54 (3H, m),6.B2 (1H, dd, J = 8.3. 

2.2 Hz), 5.14 (2H. sj. 2.53 |3H, s). 

: 188 

K « 0>VNH2 
v wcy-V^N 

H 

[5-amino-1-(2-melhyl-lH-
benzimidazol-5-yl)-lll-pyrazol-4-ylj 
-(4-isopropoxy-1 H-indol-2-y])-
metlianone 

415 

1H-NMR (DMSO-D6) 5:12.47 (l.OH, br s), 11.69 fl.CH, br 
s), 8.23i1.0H, s), 7.64-7.59(2.0H, m). 7.29 {1.0H, dd, J = 8,3, 

1.5Hz),7,25-7.25{l.OH, brmj, 7.15 {t.OH, dd, J = 8.0,8.0 
Hz), 7.04-6.97 (3.0H. m), 6.55 (1.0H. d, J = 8.0 Hzl, 4.79-4.73 

(l.OH, m|, 2.53 {3.0H s), 1.38 {S.OH, d, J = 5.9 Hz). 
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£ : NH. 
[5-amino-1 -(2-mcthyl-l H-
hcnzimida/ol-S-v])-! I ]-pvra7.o]-4-vlJ 
-(2,3-di.hydro-6W-[ 1,4]dioxino[2,3-f| 
indoI-7-vI)-mctlianonc 

415 

1H-NMR (DMSO-DS) 6:12.44 (IK s), 11.27 |1H, d, J = ".6 
Hz), 8.24 (1H. s}. 7.64-7.62 f1H, brm}, 7.58-7.54 (1H. br mi, 
7.30-7.26 (1H,br m), 728 (1H, d, J = 1.6 Hz), 7.Q8 {IK s), 
6.97 (1H, br s), 6.91 (1H, bp si, 6.S7 (1H, s). 4.27-4.22 (4H, 

m),2.53(3H, s). 

>L 
190 

H 

l Xr < NH? 

H 

[5-amino-l -(2-methyJ-lIl-
beir/imida/ol-5-y])-]H-pyra/«S-4-yl] 
-(4.6-di-iert-butyl-lH-indol-2-yl)-
mclhanono 

469 

1 H-NJ>SR (DMSO-D6) 5:12.47 {1.0H. brs), 11.£1 (10H, brs), 
8.19 il.QH, s), 7.32 |ZQH, br s), 7.37 (1.CH. sj, 7.32-7.28 

[2.0H. mSJ.05il.QH. s).6.9S (2.0H, brs), 2.53{3.OH, s), 151 
(9.0H. S), 1.34 (B.OH, si. 

191 
2-|'5-amino-l-(2-melhyl-l II-
ben/.imidazol-5-yl)-lH-p\Tazole-4-
carbonylJ-lH-indolc-4-carbonilrilc 

1H-KMR (DMSO-D6I 6:12.44 ("l.OH, s), 12.33 (1.0H, s). 8.36 
(t.OH, s), 7.84 {1.0H, d, J = 8.2 Hz), 7.70-7.60 (3.0H, m), 7.45-

7.35 (2.0H.1T!), 7.29 (1.0H, dd, J = 8.5,1.9 Hz),7.06 {l.OH, 
m), 2.53 (3.0H, si. 

[5-amino-1 -(2-methyl-1H-
bcnziinidazol-5-yl)-llI-pYrazol-4-ylJ 
-(,5-imida7.o!-l -yl-11I-indol-2-y]}-
melhanone 

423 
1H-NMR (DMSO-D6) 6: 8.31 (1H. si, 8.17 (1H, s), 7.86 {1H. 

G, J = 2.0 Hz), 7.70 {tH. S), 7.60-7.59 (3H, in), 7.50-7.47 (2H, 
mi, 121 (1H, tld, J = 8.6.2.0 Hz), 7.11 (1H, d.J = 0.8 Hz), 

7.09 {2H, br s),2.53 (3H, s). 

n 
XJ — 

f 5-amino-1 -(2-melhyl- 1H-
ben7imida7o]-5-yI)-lTT-pyrazoI-4-yl] 
-(5-lnfiuoromelhyisulfanyl-l B-iiidoi 
-2-vl)-nicQianonc 

457 

1H-NMR (DM SO-06] <5:12.31 ;1H, br s): 8.32 (IK s), 8.09 
(tH, s), 7.S2J1H, d. J = 2.0 Hz), 7.61-7.5S {2H, ml 7.54 {1H, 

s), 7.48 (1H. d, J - 8.4 Hz), 7.2S (1H,dd, J = 3.6,2.0 Hz), 
7.14{2H,brs),2.53 (3H.s). 

194 VTQ 
15 -amino-1 -(2-methyl-1H-
ben7.imida7ol-5-yi)-l i I-pyra7.ol-4-yl j 
-(5-meihy!siilfaoy!-]H-indo!-2-yl)-
meuianone 

1H-NMR {DMSO-D6}5: 12.4E (tH, B), 11.76 (1H. sj, 8.29 
(1H. s), 7.62-7.62 (3H, m), 7.44 {1H. d, J = 8.6 Hz), 7.3S {1H, 
s), 7.29 (1H,.dd. J = 8.S, 2.D Hz), 7.23 (1H, dd. J = 8.6,1.8 

Hz], 7.02 (2H, br s), 3.34 {3H, s), 2.54(3H. s). 

[5-amino-l -(2-methyl-111-
ben/.imidii/xil-S-yl)-] H-pyra/.oM -y!| 
-(5-mcthancsulfonyl-] ] I-indol-2-yl)-
methanone 

435 

1H-NMR (DMSO-DS) 6: 12.46 (1H, br 
s), 12.30 (1H, br s), 8.34-8.30 (1H, 
m), 8.33 (1H, s), 7.76 (1H, dd. J = 

8-6. 1-8 Hz). 7.72-7.68 (2H, m), 7. S 
8-7.65 (1H, m), 7-62-7.S0 (1H, m), 

7.29 (1H. dd. J = 8.6, 2.0 Hz). 7.08 
(Zii, br s), 3-34 (3H, s), 2-54 (3H, 

sL 



158 

Example Structure Compound name m/z 1H-NMR 

247 
ry°? NHj 

[5-amino-l-(2-methyl-lH-
benzimidazo]-5~yl)-lII-

pyrazol-4-yl]-benzofuran-2-
yl-methanone 

358 

9.21 (m, 1H), 8.52 (s, 1H), 7.73 (d, J= 7.8 
Hz, 1H), 7.64 (d, J= 8.4 Hz, 1H), 7.61 (s, 
1H), 7.47 (t, J= 8Hz, 1H), 7.40 (m, 1H), 
7.32 (t, J= 7.6 Hz, 1H), 6.17 (m, 2H), 2.66 
(s, 3H) 

248 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yl)-l H-
py razol-4-y i j -benzo j b} 

thiophen-2-yl-methanone 

374 
12.46 (s, 1H), 8.42 (s, 1H), 8.35 (m, 1H), 
8.05 (m, 2H), 7.65 (m, 1H), 7.56 (m, 1H), 
7.51 (m, 2H), 7.28 (m, 1H), 7.09 (s, 1H), 
7.03 (s, 1H), 2.54 (s, 3H). 

249 /~tsr01H2 *V 
[5-amino-l-(2-methyl-lH-
benzimidazol-5-yi)-lH-

pyrazoI-4-yi]-benzothiazol-
2-yl-methanone 

375 
8.83 (s, 1H), 8.27 (m, 2H), 7.86 (m, 2H), 
7.64 (m, 2H), 7.57 (m, 1H), 7.44 (s, 2H), 
2.73 (s, 3H). 

250 
irvP NH N< 

F-\**J (fN-Q-NH 

[5-amino-l-(2-m.ethy!-lM-
benzimidazol-5-yl)-lH-
pyrazoi-4-yl]-(4-f1uoro-

phcnyi)-methanone 

336 
7.85 {m, 4H), 7.55 (d, J= 8.4 Hz, 1H), 7.36 
(t, J= 8.7 Hz, 2H), 7.28 (s, 1H), 7.21 <s, 
2H), 7.15 (s, 1H), 7.03 (s, 1H), 2.73 (s, 3H). 

251 
[5-amino-l -(2-methy!-l H-

benzimidazol-5-yl)-lH-
pyrazol-4-yl|-(3-ch!oro-

phenyl)-methanone 

352 
7.77 (m, 1H), 7.74 (m, 1H), 7.65 (m, 1H), 
7.57 (m, 3H), 7.24 (d, J= 8.6 Hz, 2H), 7.03 
(brs, 2H), 2.51 (m, 3H). 

252 
[5-amino-l-(2-methyMH-

benzimidazoJ-5-yl)-lH-
pyrazol-4-ylI-qumolin-3-yl-

methanone 

369 

9.21 (s, 1H), 8.85 (s, 1H), 8.23 (d, J= 8.1 
Hz, 1H), 8.12 (d, J= 8.4 Hz, 1H), 8.06 (s, 
1H), 7.91 (m, 3H), 7.73 (t, J= 6.2 Hz, 1H), 
7.64 (d, J= 8.4 Hz, 1H), 7.33 (s, 2H}, 2.74 
(s, 3H). 

253 
(N^ V x?~<ym 

[5-amino-l-(2-methyl-IH-
benzimidazoI-5-yl)-lH-

pyrazoI-4-yij-quino!in-7-yl-
methanone 

369 
9.05 (m, 1H), 8.52 (d, J= 8.2 Hz, 1H), 8.38 
(s, 1H), 8.17 (d, J= 8.4 Hz, 1H), 7.93 (m, 
4H), 7.69 (m, 2H), 7.32 (s, 2H), 2.79 (s, 
3H). 

254 fVv\ J^^v 
15-araino-l-(2-methyl-l H-

benzimidazol-5-yl)-lH-
pyrazol-4-y!|-quinolin-6-yl-

methanone 

369 
9.02 {d, J= 5.1 Hz, 1H), 8.51 (d, J= 8.4 Hz, 
1H), 8.37 {s, 1H), 8.16 (d, J= 8.3 Hz, 1H), 
7.92 (m, 4H), 7.66 (m, 2H), 7.32 (m, 2H), 
2.74 (s, 3H). 

Step 2: Synthesis of 2-(l-benzenesulfonyl-lH-indole-2-carbonyl)-3-dimethylamino-acrylonitrile 
(1083) 

5 

/ 
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N,N-Dimethylformamide dimethylacetal (620 pi) was added at room temperature to a 
tetrahydrofuran (THF) solution (8.5 ml) of 
3-(l-benzenesulfonyl-lH-indol-2-yI)-3-oxo-propionitrile (1.0 g, 3.08 mmol), and stirred for ten 

5 minutes. The reaction mixture was then concentrated under reduced pressure to give crude 
2-(l -benzenesulfonyl-lH-indole-2-carbonyl)-3-dimethylamino-acrylonitrile as yellow 
amorphous material. The obtained crude product was used in subsequent reactions without 
purification. 

10 ESI (LC-MS positive mode) m/z 380 [(M-rH)T] 

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. 

15 Table 9 



160 

Com­
pound 
No. 

Structure Compound name m/z. 

1084 

0,P 
h-/ 

2-(l -benz.enesulfonyl-6-morpholin-4-
yimethyl-lH-indole-2-carbony)-3-
dirnelhylamiiio-acrylomtrile 

479 

1035 

o cV=o 
p 0>u 

rV %~ O 7 

2-(3 -benzenesulfonyl-5-moipholra-4-
ylmethyl-lH-indole-2-carbonyl)-3-
dimethylamino-acrylomtrile 

479 

1086 

-P 
^S=0 

P>V-H 
JK { 
Cj 

0 

2 -(1 -benzeoesulforiyl-4 -morpholin-4 -
yl-lH-indole-2-carbonyl)-3-
dimethylamino-acrylonitrile 

465 

1087 

o o../ £3=0 

oJ ^ 
2-(l -benzenesulfonyl-4-morpholin-4-
yLmethyl-lH-indole-2-carbonyl)-3-
dimethylamino-acrylonitrile 

479 

1088 

p 
i=S=D 0 

. cyX 
4-[l-benzenesulfonyl-2-(2-cyano-3-
dimethyl amino-acryloy 1) -1 H-indol-5 -
ylmethyl] -piperazine-1 -carboxylic acid 
tert-butyl ester 

578 

1083 

p 
/ 0 

// 

1 N-" 
1 

2-(l-benzenesulfonyl-4-fluoro-lH-
indole-2-carbonyl)-3-dimethylamino-
acrylonitrile 

398 

1090 

o 
Oj-/ 

y *o 

1 

2-(l -benzenesulfonyl-5-fluoro-lH-
indole-2-carbonyl)-3-dimethylaiwno-
aciylonitrile 

398 

1091 

9 °W 

'TJCM 
—* 

/ 

2-{l -beazenesulfonyl-6-fiuoro- III-
indo3e-2-carbonyl)-3-dimetbyiaxriino-
aciylonitrile 

398 
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1092 CXM 
V 

i 

2-(l-benzenesulfoDyl-lH-pyrrolo[2,3-b] 
pyridine-2-carbonyl)-3-dimethylamino 
-acrylonitrile 

381 

10S3 J Xl\jl O CCK 
'K—' 

I 

2-( 1 -benzenesulfonyl-1 H-pyirolo[3,2-c] 
pyridiae-2-cajbonyl)-3-dimetiiylamino 
-acrylonitrile 

381 

1094 
_____ ^ -- / c ^O' -

'U^ 
I 

2-(l-benzenesulfonyl-5-fluoro-6-
morpholin-4-ylmethyl-lH-indole-2-
carbonyl)-3-dimethylamino-aciylonilrile 

497 

1095 

O.P s=o 

^N — 

2-[l-benzenesulfonyl-6-(2-morpbolin-4-yl 
-ethoxy)-1 H-indole-2-carbonyl] -3-
dimethylarnino-acrylonilrilc 

509 

1Q96 

Ufs=o 

0°TX>-£-™ 
N — / 

2-[ 1 -ben2enesulfonyl-6-(teljahydro-pyran 
-4-yloxy)-lH-indole-2-carbonyl]-3-
dimethylamino-acrylonitrile 

480 

109? 
02? CL 

9^. 
/ 

2-[4-chloro-l-(toluene-4-sulfonyl)-lH-
indole-2-carbonyI]-3-dimetbylamino-
acrylonitrile 

428. 430 

: 1098 

4> oJ 
?* O 

C3-^~C— 
N — / 

3-dimsthylamino-2-[3-f]uoro-l -(toluene 
-4-sulfonyl)-1 H-mdole-2-carbonyI] 
-acrylonitrile 

412 

! 1099 r^YN "o 

/ 

3-dimethylamino-2-[5-(l-methyl-piperidin 
-4-yl)-1 -(toluene-4-sulfonyl) -IH-indole 
-2-cajbonyl}-acrylonitrile 

491 
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1100 

6 
>rYJ p-

4-[2-(2-cyano-3-dimel±iylamino-aoryloyl) 
-l-(toluene-4-sulfonyl) -lH-indol-5-yl] 
-3,6-dihydro-2H-pyridkie-l-carboxylic 
acid tert-butyl ester 

575 

1101 

6 
"'n-
'• 0 

4-[2-(2-cyano-3-dimethylfjmirio-acryloyl) 
-1 -(toluene-4-sulfonyl) -lH-indol-5-yl]-
piperidine-l-caiboxylic acid tert-
butyl ester 

577 

1102 

6 C'£°r 
KXJ^CK^ c / 

3-dmethylamino-2-[5-((R)-3-fluoro-
pyiroIidiD-l-ylmethyl) -l-(tolueDe-4-
sulfonyl)-lH-indole-2-carbonyI] 
-acrylonitrile 

495 

1103 

oi 
FyVW '"'0 

{.-
I 0 

4-[2-(2-cyaao-3-dimethylamino-acryloyl) 
-6-fluoro-1 -(toluene-4-suJfonyl) -1H-
indol-5-yl]-piperidine-l-carboxylac 
acid tert-butyl ester 

595 

1104 

0 0-so 
FY^rN ? ryC^ >-=M 

-N J 1 
' ^ N-

3-dimethylamino-2-[6-fluoro-5-(l -methyl 
-piperidin-4-yl) -1 -(toluene-4-sulfonyl) 
-1 H-ind.ole-2-carbonyl] -acrylonitrile 

509 

1105 
y-P fi 

jVvVs / <3 
'l 
ti — / 

2-[ 1 -benzenesulfonyl-6-(tert-butyldiphenyl 
-si3anyIoxymethyi)-lH-indole-2-carbonyl] 
-3 -dirnethylainiiio-acryloriitrile 

648 

1106 

6 
°'So 

A,.s 0 o^> r ,N~ 

3-dimetliylainino-2-[5-(l-isopropyl-
piperidin-4-yl) -l-(toIuene-4-sulfoayl) 
-lH-ixidole-2-carbonylj-acryIonitnle 

519 

1107 

YJ r 

3-dimethylamino-2-[6-fluoro-5-(l-
isopropyl-piperidin-4-y]) -1-
(toluene-4-sulfonyl)-lH-indole-2-
carbonyl] -acrylonitrile 

537 
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1109 

o 
*z 
M — 

2-(l-benzenesulfonyI-6-[2-(4-
methylpiperidin-1 -y 1) -ethoxy ] -1 H-in dole 
-2-carbonyl)-3-dimethylamino-
acrylonitrile 

522 

1108 

6 
USQ 

rYXH^? 
N-

3-dimethylamino-2-[6-fluoro-5-(4-
methyl-piperazin-1 -ylmethyl) -1 -(toluene 
-4-sulfonyl)-IH-indole-2-carbonyl]-
acrylonitrile 

524 

1110 

6 
°'S-Q 

^ FYVNJi° 
t 
H-

{ 

3-dimethylamino-2-[6-fluoro-5-pyirolidin 
-1 -ylmethyl-1 -(toIuene-4-sulfonyl)- 1H-
mdole-2-carbonyl]-acrylomtrile 

495 

1111 

6 
1 0.-g.0 

N-
I 

3-diroethylamino-2-[6-(l -methyl-piperidia 
-4-yl)-1 -(loluene-4-sulfonyl)- IH-indole 
-2-carbonyl]-acrylonitrile 

491 

1112 
<£ 

aO°X 
2-[5-(l-cyclopentyl-piperidin-4-yl)-l-
(loluene-4-sulfonyl)-lH-indole-2-
carbonyl]-3-dimethy3amino-acrylonitxile 

545 

1113 
"~?"j 

o"° ' >-=' 
2-[5-(l-cyclobexyl-piperidm-4-yl)-l-
(toluene-4-sulfonyl)-lH-indole-2-
carbony3]-3-diroethyiamixio-acrylonitrile 

559 

1114 
6 
c=s=o 0 

1 

2-[4-bromo-1 -(toIuene-4-sulfon.yl)- 1H-
pyrrol-2-carbonyl3-3-dimethylamino-
acrylonitrile 

422, 424 

1115 

6 
°(VVK 

1 

3-dirDethylamiso-2-[l-(toluepe-4-
sulfonyl)4H-pyrrol-2-carbonyl]-
aciylonitrile 

344 
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1116 

JJ 

\ — / 

2-(6-benzy!oxy-!H-indole-2-carbonyl) 
-3-dimethylamino-acrylomtrilc 346 

1117 

bV^v/P jj Y \—/ 

"N — 
/ 

3 -dimetb.ylamino-2-(5 -methoxv-1H-
indole-2-carbonyl)-acrylonilrile 270 

1118 
°^G 

)i-/ 

2-[6-butyl-1-(toluene-4-suLfonyl)-1H-
indole-2-carbonyl]-3-dimetiiylamino-
acrylonitrile 

450 

1119 

0 pf °:S-Q 
F^Y^r N>i0 rXXJy>" 

3-dimeth.yiamino-2-[5-(l-isopropryi-
piperidin-4-yl)-l-(toluene-4-suIfoEyl)-6-
triSuoiomethyl-1 H-indole-2-carbonyl] 
-acrylonitrile 

587 

1120 
^0YY\i \—=N 

6 ^ 
/ N — 

/ 

2-(4,6-dimethoxy-lH-indole-2-carbonyl) 
-3-dimetbyIanjiiio-acrylonitnle 300 

1121 
C^Cy^C /• N__ 

/ 

3-dimethylamino-2-(4-methoxy-lH-
indole-2-carbonyl)-aciylonitxile 270 

1122 
N— 

/ 

3-dimethyIamiiio-2-(6-methoxy- 1H-
mdole-2-carbonyl)-acrylonitrile 270 

1123 

H 

N-/ 

3-dimethylamiiio-2-(4,6-dimetliyl-lH-
mdole-2-carbonyI)-aciylotiitri]e 268 
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1124 

6 
•XKPf. 

/ 

2-[6-bromo-l-(toluene-4-suiforiyl)-IH-
indole-2-carbonyl]- 3-dknethylamino-
aciylonitrile 

472, 474 

1125 

$ 

v_. 

2-[6-cyclopropyl-1 -(toluene-4-sulfonyl) 
-1 H-mdole-2-carbonyl] -3 -dimethyl amino 
-acrylonitrile 

434 

1126 

H 

N-/ 

2-(5-tert-buty-lH-indole-2-carbonyl) 
-3-dimethylamino-acrylonitrile 296 

1127 

H 

N-/ 

3-dimeUiylamino-2-(5-isopropryl-lH-
indole-2-carbonyl)-acrylonitrile 282 

; 112B 

'N-/ 

2-(5-benzyloxy-lH-indole-2-carbonyl) 
-3 -dimethylamino-acrylonitrile 346 

1129 

f 
I 2-(4-benzyloxy-lH-indole-2-carbonyl) 

-3-dimethylamino-acrylonitrile 346 

. 1130 
°>o 

M — / 

2-[5-bromo-l-(toluene-4-sulfony3)-lH-
indole-2-carbonyl]-3-dimethylamino-
acrylonitrile 

472, 474 

1131 

,.0^8 0 

N— / 

2-(5,6-dimethoxy-lH-indole-2-carbonyl) 
-3-dimethylamino-acrylonitrile 300 
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1132 

V D=s=0Q 

fy3 K 
W "*N-

I ' 

2-(l-benzenesulfonyl-4-iodo-lH-indole 
-2-carbonyl)-3-dimethylamino-
acrylonitrile 

506 

1133 

6 
i °<x 

>J— / 

3-dimethylammo-2-[6-isopropyl-l-
(tolueDe-4-sulfonyI)-lH-iiidole-2-
carbonyl] -acrylonitrile 

436 

1134 

o 
/' 

2-(l-benzenesulfonyl-lH-pyrrolo[3,2-b] 
pyridine-2-carbonyl)-3-dimethylaniiuo 
-aciylonitrile 

381 

1135 

0 r <"> > *'S=0 

f T M 
N— / 

2-[5-bromo-l -(toluene-4-sulfonyl)-6-
trifluoromethyl-1 H-indole-2-carbonyl] 
-3 -dimethylamino-acrylonitrile 

542, 542 

1136 

6 
i 0=S=Q Q 

B;^0J y 
F 

2-[6-bromo-5-fluoro-l-(toluene-4-
sulfonyl)-lH-indole-2-carbortyl]-3-
dimethylamino-acrylonitrile 

490 ,492 

1137 

$ 

f 
N-/ 

3 -dimetbylamino-2-[6-pyridin-2-yI-1 -
(toluene-4-sulfonyI)-lH-iiidole-2-
carbonyl] -acrylonitrile 

471 

1138 

<5 
IX& 

N-/ 

2-[5-cyclopropyl-l-(toluene-4-sulfonyl) 
-lH-indole-2-caxbonyl] -3-
dimethylammo-acrylociitrile 

434 

1139 

N-/ 

2-(6-tert-butyl-lH-indole-2-carbonyl)-3-
dimethylamiDO-acrylonitrile 

296 
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1140 

rS 
'T 

r ll ^S--0 
N.iVv1' 0 

/' 

3-dimethylamiiio-2-[6-pyridazin-3-yl-l-
(toluene-4-sulfonyl)-lH-indole-2-
carbonylj-acrylonitrile 

472 

1141 

H 

F"^F N-/ 

3-dimethylamin0-2-(5-flu0T0-4-
trifluoromethyl-IH-indole-2-carbonyl] 
-acrylonitrile 

324 £M-HJ 

1142 

H ^ 
0 

U-oJU^-N 
N-/ 

3 -dimetbyiammo-2-(5 -phenoxy-1H-
indo]e-2-carbony]]-acrylonitri]e 332 

1143 
& °>S:n 

*N — / 

3-dimethylamiT>o-2-[6-methylsiilfaDyl-l-
(toluene-4-suifonyl)-lH-indoie-2-
carbonyl] -acrylonitrile 

440 

1144 

1 

3-dimethylaxniD0-2-(5-imida20l-l-yl-lH 
-indoIe-2-carbonyl)-aeryIordtrile 306 

1145 

fyKj 
1 ^ ( =" X r 

3-dimetliy3amino-2-(5-
trifluoromethylsulfanyl-lH-indole-2-
carbonyI)-acryIonitrile 

340 

1146 

H I « 
3-dLraethylamiDo-2-(6-iodo-]H-indo]e-2-
caxbonyl)-aciyloaitrile 

M not 
detected 

1147 

H 

OCv^y___ 
T N-/ 

(2-(4-tert-bu£yl-lH-indole-2-carbonyl) 
-3-dixnethylamino-acrylonitrile 

296 
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1148 
V-^N 
i/ 
U 

~u— 
/ 

3-dimethylaxnino-2-(5-methyl-lH-indole 
-2-carbonyl)-acrylonitrile 254 

1149 

N — / 

3-dimethyIamino-2-(5-ethyl-lH-indole-
2 -carbonyl)-aciylonitrile 268 

1150 

/ 

o-H 
^o-0^K 

:V— 

2-[5 -butoxy-1 -(toluene-4-sulfoiiyl)- i H-
indole-2-oarbonyl]- 3-dimethylamiiio-
acrylonitrile 

466 

1151 

6 
c'£-o_ 

i iYK 
H-

3-dimethylamino-2-[5-isopropoxy-l-
(toluene-4-sulfonyl)- lH-indole-2-
carbonyl] -acrylonitrile 

452 

1152 

£> 
°3 0 

^rNj'0 

3 -diinethylamiiio-2-[5-(2-methoxy-
ethoxy)-l-(lohiene-4-sulfonyl)-lH-
indole-2-carbonyl] -acrylonitrile 

467.99 

1153 

oP J-'S=0 

H— 
j 

2-(l-benzenesulfonyl-4-methyl-lH-
indole-2-carbonyl)-3 -dimethylamino-
acrylonitrile 

394 

1154-

H-
/ 

3-dimethyiamino-2-(5-fiuoro-6-
trifluorome£by3-lH-indole-2-carbonyl)-
acrylonitrile 

324 f«-H| 

1155 

H ^ F^N 0 
.0JU~^y^N 

N-/ 

3 -dimethylamino-2-(6-3uoro-5 -methoxy 
-lH-indole-2-carbonyl)-aciylonitrile 288 
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1156 
4? 

rbi ifVw0 y_=!f 
%-

2-{5-benzyl-1 -(toluene-4-sulfonyI)-1H-
indole-2-carbopyl]-3-dkaetfaylarnino-
acry!onitriie 

484 

1157 
CkiCxN 

N-/ 

2-(6-chloro-5-methoxy-lH-indole-2-
carborsyl)-3-dimetbylamixio-aciylomtrile 304, 306 

1158 

H 

Cjxj>y^N 
N-/ 

2-(5-chIoro-6-methoxy-lH-indole-2-
carbonyl)-3-dimethylamino-acrylonitri!e 304, 306 

1159 

u 0 

^0~C5" r 3-dimethylammo-2-(6-isopropoxy-l#H-
mdole-2-carbonyl] -aorylonitxile 298 

1160 o%, 
n >-

-Su 

2-(l -benzenesuifonyl-4-
irimethyl silanylethynyl-1 H-indoie-2-
carbony!)-3 -dimetbylamino-aciylonitrile 

476 

1161 

°-s0 

BrAj-/"y^N 
N-

2-[5-bromo-6-methoxy-l-(toluene-4-
sulfonyl)-1 H-mdole-2 -carbonyl] -3 -
dimethylamino-acryloiiitiile 

502, 504 

1162 
£ 

)i-

3-dimethyIaiaiiio-2-[5-(toluene-4-
sulfonyl)-5H-[l,3]dioxoio[4,5-f] 
indole-6-carbonyl] -acrylonitrile 

438 

1163 

^i— / 

2-(6-beuzyloxy-lH-indole-2-carbonyl) 
-3-dimethylamino-aciylonitrile 346 
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1164 

£ 
N-/ 

2-[5-cycloproDylmethoxy-l -(toluene-4-
sulfonyl)-1 H-indole-2-carbonyl]-3 -
dimethylammo-acrylonitrile 

464 

1165 

H ^ O 
I J f i __ 

Oi ^ ~~N 
J ,N~ 

3-dimethyiamino-2-(4-isopropoxy-lH-
indole-2-carbonyl)-acrylonitrile 298 

1166 
Q=S=0 0 

'Br ' 

2-( 1-benzenesulfonyl-4-bromo-1 H-indole 
-2-oarbonyl)-3-dimethyiammo-
acrylonitrile 

458, 460 

1167 

6 
°:S-0_ 

N-/ 

2-[2,2-difluoro-5-(toluene-4-sulfonyl) 
-5H-[l,3]dioxolo[4,5-f]indole-6-carbonyl] 
-3-dimethylamino-acrylonitrile 

474 

: 1168 
rv" £ 
*N' ITYN)^0 

h 
M-/ 

2-[6-(3-chloro-pyridin-2-yl)-l-(toluene-4-
sulfonyl) -lH-indole-2-carbonyl]-3-
dimethylarniiio-acrylooxtrile 

505, 507 

1169 

_ <*> 
nr Oaho 

10CM_ 
N — / 

3-dimethylammo-2-[6-(3-fiuoropyridin 
-2-yl)-l-(toluene-4-sulfonyl)-lH-indole 
-2-carbonyl] -aciylonitrile 

489 

: 1170 

$ 
^0?°o 

/ 

3-dimethylamino-2-[6-methyl-l-(tolueDe 
-4-sulfonyl)-lH-uidole-2-carbonyi.]-
acrylonitrile 

408 

1171 
v> ^ • n °i*o 

10^^— 
f-4-/ 

3-dirnetfaylamino-2-[6-(5-f!uoro-pyridin 
-2-yl)-l-(toluene-4-sulfonyl)-IH-indole 
-2-carbonyl]-acrylonitrile 

489 
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1172 

H _ O 

^0^^—N 
N-/ 

2-(2,3-difaydro-6H-[l,4]dioxiiic>[2,3-f] 
mdole-7-carbonyl)-3-dimethyl amiiio-
acrylonitrile 

298 

1173 

o ^ ^hY"'t o,ln "'"VrVf 
M— / 

3-dimethylammo-2-[6-(6-morpbolu-4-
yl-pyridazin-3-yl)-l-(toluene-4-sulfoiiyl) 
-lH-mdole-2-carbony]]-acrylonitrile 

557 

1174 

(5 
o-~ 

N-/ 

2-[5-cb,Joro-6-cyclopropylmethoxy-l-
(toluene-4-sulfonyl)-IH-mdole-2-
carbortyl]-3-diinetbylainii)o-aoryloEitrile 

498, 500 

1175 

]/ H 

" Cd^ 
^ N-

/ 

2-(4,6-di-tert-butyl-lH-mdole-2-
carbonyl)-3-dimethylamino-acrylonitrile 352 

1176 <3
 

{_
) 5T

O~
 

' 
1 

3-dimethIamiiio-2-[l-(to]uEnc-4-
sulforiyl)-6-(5-trifluoromethylpyridin 
-2-yl)-lH-indole-2-carboayl]-aciyloiiitrile 

539 

1177 
r^N oW 

CF f*o fY*ri 

r 

3 -dimethlamino-2-[ 1 -(toluene-4-
su]fonyl)-6-(6-tri£luoronietiiyl-pyridiii 
-2-yl)-lH-mdoie-2-carbonyl]-acrylonitrile 

539 

1178 
T°0 

CX / 

2-[6-(5-chloropyridia-2-yi)-l-(toluene 
-4-sulfonyl)-lH-iDdole-2-carbonyl] 
-3-dimethylamino-acrylonitrile 

505, 507 

1179 '3.. 
Bt 

\~~ / 

2-[4,5-dibromo-l -(4-methoxy-benxyl) 
-lH-pyrrole-2-caxbonyl)-3-
dimethj'lamino-acrylomtrile 

466, 468, 
470 



172 

1180 

i 

(fxt.°tp= 
/ 

3 -dimethylamino-2-[ 1 -(toluene-4-
sulfonyl)-6-(3-trifluoromethyl-pyridin 
-2-yl)-lH-indole-2-carbonyl]-acrylonitrile 

539 

1181 

Vi— 

3 -dimethylamino-2-[ 1 -(toluene-4-
sulfonyl)-6-(4-trifluoromethyl-pyridin 
-2-yl)-lH-indoie-2-carbonyl]-acrylonitrile 

539 

1182 c* 
/ 

3 -dimethyl amino-2-(5 -methylsulfanyl 
-1 H-indole-2-carbonyl)-acrylonitrile 286 

: 1183 

0 

o>^ 7 ^ 

/ 

3 -dimethylamino-2-(5-metlianesulfonyl 
-lH-indole-2-carbonyl)-acrylonitrile 318 

1184 

p °=£o 

N-/ 

2-(l-benzenesulfonyl-4-isopropyl-1H-
indole-2-carbonyl)-3-dimethylamino-
acrylonitrile 

422 
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Compound No. Structure Compound name m/z 

1528 
0 

o 5 II xsN 

2-[6-chloro-l-(toluene-4-suIfonyI)-
lH-indoIe-2-carbonyl]-3-

dimethylamino-acrylonitrile 
428 

1529 
6 

I 

2-[5~chIoro-l-(toluene-4-sulfonyi)-
lH-indole-2-carbonyi]-3-

dimethylamino-acrylonitrile 
428 

1530 
"0.° 

Q V 
3-dimethylamino-2-[l-(toluene-4-
sulfonyI)-lH-indoIe-3-carbonyI]-

acrylonitrile 
394 

1531 
$ o=so 

N 0 

M>"VN 
V 

f 

3-dimethyiammo-2-(l-(toIuene-4-
sulfonyI)-lH-indo!e-6-carbonyI]-

acrylonitrile 
394 

1532 
'S-'O 

FY^T'^VJ:) 

QTX^Jy^ 
N-/ 

2-[5-bromo-6-fluoro-l-(toIuene-4-
sulfonyI)-lH-indole-2-carbonyl]~3~ 

dimethylamino-acrylonitrile 

490, 
492 

1533 
•so 

/^N 0 c / 

3-dimethyIamino-2-[l-(toluene-4-
sulfonyl)-5-lrifluoromethyl-lH-
indole-2-carbonyl]-acryIonitriIe 

462 

1534 
£ S-0 

P 0 

N— / 

3-dimethySamino-2-[l-(toluene-4-
sulfonyi)-5-trifluoromethoxy-lH-
indole-2-carbonyl]-acry!onitrile 

478 
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1535 
•SxO 

Cj N-/ 

2-[4,6-dichIoro-l-(tolucnc-4-
sulfonyI)-lH-indoIe-2-carboayl]-3-

dimethylamino-acrylonitrile 
462 

1536 

(5 °£o 

F N — / 

2-[6-bromo-4-fluoro-l-(toluene-4-
sulfonyl)-lH-indoie-2-carbonyl]-3-

dimethylamino-acrylomtrile 
490 

1537 

F FtF °'£° 

N — / 

3-dimethyIamino-2-[l-(toIuene-4-
suIfonyl)-6-trifluoromethoxy-lH-
indoIe-2-carbonyl]-acryIomtriIe 

478 

1538 
0d 
'S'O 

CIXX!M° 
\-=H 

N— / 

2-[5,6-dichioro-X-(toiueDe-4-
sulfonyI)-lH-indole-2-carbonyI]-3-

dimethylamino-acrylonitrile 
462 

1539 

<5 °fo 
r^Y-N o 

ci 4 
N-/ 

2-[4,5-dichloro-l-(toIuene-4-
sulfonyI)-lH-indoIe-2~carbonyl]-3-

dimethyiamino-acrylonitrne 
462 

1540 

(5 °:fo 

N— / 

2-[4,6-difluoro-l-(toIuene-4-
sulfonyl)-lH-indole-2-carbonyl]-3-

dimethylamino-acrylonitrile 
430 

1541 

n o ^vo « N 

V 
I 

2-(benzofuran-2-carbonyl)-3-
dimethylammo-aci^Iomtrile 241 
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1542 

o 0 
N 

N" 
i 

2-(benzo[b3thiopheDe-2-carbonyI)-
3-dimethyiamino-acrylonitriie 257 

1543 cfrV1 
N 

I 

2-(benzothiazoIe-2-carbonyI)-3-
dimethylamino-acrylonitrile 258 

1544 

0 ryV^N 

N"" 
I 

3-dimethyIamino-2-(4-fluoro-
benzoyl)-acrylonitrile 219 

1545 

C!\ P IYY^N 
!N" 

I 

2-(3-chIoro-benzoIyI)-3-
dimethylamino-acrylonitrile 235 

1546 

r-^ ° Cryv^ 
N N" 

3-dimethyIammo-2-(qum<>Ime-3-
carbonyl)-acrylonitrile 252 

1547 
rH O 
(mj 

N"' 
I 

3-dimethylaniino-2-(quinoline-7-
carbonyl)-acrylonitri!e 252 

1548 

r-^ 0 ryvu N T 
I 

3-dimethyIamino-2-(quinoline-6-
carbonyl)-acryionitrile 252 

1549 

H O 
N 

I 

3-dimcthyIamino-2-(l.H-indoIc-2-
carbonyI)-acryIonitriIe 240 
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Step 3: Synthesis of 3-(l-benzenesulfonyl-lH-indol-2-yl)-3-oxo-propionitrile (1185) 

5 
Acetonitrile (10.6 g, 0.202 mol) was added to a tetrahydrofuran (THF) solution (135 ml) 

of l-benzenesulfonyl-lH-indole-2-carboxylic acid ethyl ester (33.4 g, 0.101 mol), and cooled to 
-78°C. A tetrahydrofuran (THF) solution of 1 M lithium bis(trimethylsilyl) amide (213 ml, 
0.213 mol) was added dropwise thereto, and stirred for 30 minutes. A saturated aqueous 

10 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 

15 was concentrated under reduced pressure. The resulting crude product was washed with 
ethanoi to give 3-(l-benzenesulfonyl-lH-indol-2-yl)-3-oxo-propionitrile (47.3 g, 70%). 

*H-NMR (CDC13) 6: 8.12 (l.OH, dq, 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 (l.OH, m)s 7.20 (l.OH, d, J - 0.8 Hz), 4.16 (2.0H, s) 

20 ESI (LC-MS positive mode) m/z 325 [(M+H)T] 

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. 

25 Table 10 
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Com­
pound 
No. 

Structure Compound name m/z 

1186 

- P %=0 3 -(1 -benzenesulfonyl-6-morpholin-4-
ylmethyl-lH-indol-2-yl)-3-oxo-
propionitrile 

424 

118? 

Q 
0=S=G0 

0 N-/ 

3 -(1 -benzenesulfonyl-5-morpholin-4-
ylmelhyl-lH-indoJ-2-y!)-3-oxo-
propionitrile 

424 

1188 

-4? 
0 

0 
3-(l-benzenesuifooyl-4-morpho3in-4-
yl-1 H-indol-2-yl)-3 -oxo-propionitrile 410 

116S 

. Q 
°'5=0 

C&C, 
O 

3-(l -benzenesulfonyl-4-morpholin-4-
ylmethyl-lH-indol-2-yl)-3-oxo-
propionitrile 

424 

1190 

&. 4-[l-benzenesulfonyl-2-(2-cyanoacetyl) 
-1 H-mdol-5-ylmethyl]-piperazine-1-
carboxylic acid tert-butyl ester 

523 

1191 

s> 
-s=o 

p 
F 

3-(l-benzenesulfonyl-4-fluoro-lH-
indol-2-yl)-3-oxo-propionitrile 343 

1192 
P 3 -(1 -ben2en esulfonyl-5 -fluoro-1H-

indol-2-yl)-3-oxo-propionitrile 343 

1193 

P °^S-0 
3-(l-benzenesulfonyl-6-fluoro-lH-
mdol-2-yl)-3-oxo-propionitrile 343 
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1194 •=8=0 3-(l-benzenesulfoiiyI-lH-pyrrolo[2,3-
b}pyridiii-2-yl)-3-oxo-propiorsitri]e 340 

1195 

O 
S-o 

G 
3-(1-benzenesulfonyl-lH-pyrrolo[3,2-c] 
pyxidm-2-yl)-3-oxo-propiooitri!e 325 

1196 

o °%-o 

oO^CC^^SN 
3-(l-benzenesulfonyl-5-fluoro-6-
morpholm-4-ylmethyl-lH-iiidol-2-yl)-3 
-oxo-propionitrile 

442 

1197 

p 
<WT s=0 

3-[3-benzenesalfonyl-6-(2-morpholin-4-
yl-ethoxy)-lH-indol-2-yli-3-oxo-
propionitrile 

454 

1198 

Q °sio 
o_J 

3-[ 1 -beazenesulfonyl-6-(tetrahydro-pyran 
-4-yloxy)-lH-indoI-2-yl]-3-oxo-
propiomtrile 

425 

; 1195 

o 
\ 

/ 

v_
}~

5 

3-[4-ch]oro-l-(toluene-4-sulfonyI)-lH-
mdol-2-yl]-3 -oxo-propionitrile 373, 375 

1200 
3-[3-fluoro-l-(tohieae-4-sulfonyl)-lH-
indoI-2-yl]-3-oxo-propionitrile 357 

1201 

z HI 

~Y
\ P 

I 
W

~^
-2

:S 
°8 

\-
2

I 

\ 

3-[5-(I -meth.yl-piperidin-4-yl)-1 -
(toluene-4-sulfonyl)-lH-indol-2-yl]-3-
oxo-propionitrile 

435 
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1202 
- 'J's<*v rrVV-f 

1 0 

4-[2-(2-cyano-acety])-6-fluoro-1 -
(toluene-4-sulfonyl)-1 H-indol -5-yl] 
-3,6-dibydxo-2H-pyridine-l-
carboxylic acid tert-butyl ester 

538 

1203 

6 
°;S 0 \° 

{s-~yJX-XX_sf--:r°fJ 
4-[2-(2-cyano-acetyI)-l-(toluene-4-
sulfonyl)-l H-indol-5-yl] -piperidine- 3 -
carboxylic acid tert-butyl ester 

466 [M-
tBu] 

1204 

-o^O>CB 

3-{5-((R)-3-fluoro-pyrrolidin-l-ylmethyI) 
-l-(toluene-4-sulfonyl)-IH-mdol-2-yI] 
-3-oxo-propionitrile 

440 

1255 

6 
'^5ori 

'1 I 

4-[2-(2-cyano-acetyl)-6-fliioro-l -
(toluene-4-sulfonyl)-lH-indol-5-yl] 
-piperidine-3-carboxylic acid tert-
butyl ester 

540 

1206 

$ 
FrY& f^yX^L/" V-sjg 

3-[6-flaoro-5-(l-methyl-piperidin-4-yl) 
-l-(tolueae-4-sulfcmyl)-lH-indol-2-yl] 
-3-oxo-propionitrile 

454 

1207 
P >0* °'ho 3-[ 1 -benzenesulfonyl-6-(tert-butyl-

diphenyl-sUanyloxymethyl)- IH-indol 
-2-yl]-3-oxo-propionitriIe 

593 

1208 

°^D 

r^T*Hv^ —=p 

VJ 

3-[5-(l-isopropyl-piperidin-4-yl)-l-
(tolueae-4-sulfonyl)-lH-indol-2-yl] 
-3-oxo-propionitrile 

464 

: 1209 
°-S.0 

Y 

3-[6-fluoro-5-{3-3sopropyl-piperidiii-4-
yl)-]~(toJuene-4-sulfonyl)-lH-indol-2-yl] 
-3-oxo-propionitrile 

482 
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1210 

Q 
U;s=o 

3-{ 1-benzenesulfonyl-6-[2-(4-methyl-
piperadm-l-yl)-ethoxy]-lH-indol-2-yl} 
-3-oxo-pr 

467 

1211 

0 
C:s"o 3-[6-Quoro-5-(4-methyl-piperadiB-1 -

ylmethyl) -l-(toluene-4-sulfonyl)-lH-
indol-2-yl]-3-oxo-propionitrile 

46S 

1212 ®'"S'Q 
3-[6-fluoro-5-pyirolidin-l-yLmethyl)-l-
(toluene-4-suifonyl)-lH-mdol-2-yl]-3-
oxo-propionitrile 

440 

1213 
„ 6 

N1"l °S'0o 

3-[6-(l -methyl-piperidin-4-yl)- S -
(toluene-4-sulfonyl)-lH-indo]-2-yl] 
-3-oxo-propionitrile 

436 

1214. 

6 
<y~ 

3-[5-(l-cyclopeiityl-piperidin4-yl)-1 -
(toluene-4-sulfbnyl)- lH-indol-2-yl] 
-3 -oxo-propionitrile 

490 

1215 

Q 
" ~?s0 

O* 

3-[5-(l-cycIohexyl-piperidin-4-yl) -1-
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-3-oxo-propionitrile 

504 

1216 0=5=0 Q 

Br 

3-[4-bromo-l-(toluene-4-sulfonyl)-lH-
pyrrol-2-yl] -3 -oxo-propionitrile 

367, 369 

1217 

f^l 
°=P° 9 

3 -oxo-3 -[ 1 -(toluene-4-sulfonyl)-lH-
pyrrol-2-yi]-propionitrile 

289 
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1218 Jx^XP*™^0 3-(5-methoxy-lH-indol-2-yl)-3-oxo-
propionitrile 215 

1219 
4 3 -[6-buty] -1 -(toluene-4-sulfonyl)-l H-

indo3-2-yl]-3-oxo-propior(itrile 395 

1220 

p 
CF 0 $ •/-, 
P-VV^ y 

yti-j 

3-[5-(l -isopropyi-piperidin-4-yl)-l -
(toluene-4-sulfonyl)-6-trifluoromethyl-
lH-indol-2-yl]-3-oxo-propionitrile 

532 

1221 J 
3-(4,6-dimetiioxy-lH-iiidol-2-yl)-3-oxo-
propiomtrile 

245 

1222 

H p 
3-(4-metboxy-lH-indol-2-yl)-3-oxo-
propionitrile 

215 

1223 
^°X^C5P_ 3-(6-methoxy-lH-indol-2-yl)-3-oxo-

propionitrile 
215 

1224 3-(4,6-dimethyi-IH-indoi-2-yl)-3-oxo-
propionitrile 

213 

1225 

"'COk _ ~^u 

3-[6-bromo-J-(toluene-4-sulfonyl)-lH-
indoI-2-yl]-3-oxo-propionitrile 

417,419 
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122S 
C 

O
 

o z: 

3-[6-cyclopropyl-l-(toluene-4-sulfonyl) 
-lH-mdol-2-yl] -3 -oxo-propionitrile 379 

1227 

H ^ 
3-(5-tert-butyl-lH-indol-2-yl)-3-oxo-
propionitrile 

241 

1228 z: III 

o^
J 1
2̂ 

' 
\

)
 

3-(5-isopropyl-lH-indol-2-yl)-3-oxo-
propionitrile 

227 

1229 3 -(5-benzyloxy- lH-indo!-2-yl)-3 -oxo-
propionitrile 

291 

1230 l[^Cv^C_ 3-(4-benzyloxy-lH-indol-2-yl)-3-oxo-
propionitrile 

291 

1231 P °~>0 
o 

3-[5-bromo-l-(toluene-4-sulfonyl)-lH-
indol-2-yl] -3 -oxo-propionitrile 

417,419 

1232 09&X 3-(5 >6-dimethoxy-lH-indol-2-yl)-3-oxo-
propionitrile 

245 

1233 

» fl 

1 

3-(4-iodo-lH-indol-2-yl)-3-oxo-
propionitrile 

309 [M-H] 
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1254 i 3 -[6-isopropyl-1 -(toluene-4-sulfonyl) 
-lH-indol-2-yl]-3-oxo-propionitrile 381 

1235 

O.P 
fxK 

3-(l -benzenesulfonyl- IH-pyrxolo 
[3,2-b]pyridin-2-yl)-3-oxo-propionitrile 326 

1236 

\=J 
Fp ~S=0 

pA/V' .° F.u>u, 
3-[5-bromo-l -(toluene-4-s~alfonyl)-6-
inf]iK>romethy]-lH-indol-2-yl}-3-oxo-
propionitrile 

483, 485 
[M-H] 

1237 
V3 
0=S=G0 

Br-fjy 
F' 

3-[6-bromo-5-fluoro-l-(toluene-4-
sulfonyI)-lH-indol-2-yi]-3-oxo-
propionitrile 

435,437 

1238 
0 

[fl °"'S;on 

'C 
3 -oxo-3-[6-pyridin-2-yl-1 -(toluene-4-
sulfonyl)-lH-indol-2-yl]-propionitrile 416 

1239 0*'0„ 
ifY^v/P 

3-[5-cyclopropyl-1 -(toluene-4-sulfonyl) 
-lH-indol-2-yl]-3-oxo-propio:aitrile 379 

1240 yJ
5 

L
^J

Z
 

J) z:
 3-(6-tert-butyI-lH-indoI-2-yl)-3-oxo-

propionitrile 241 

; 124.1 
6 n a4 

N"'N 

3-oxo-3-[6-pyridazin-3-yl-1-(toIuene-4-
sulfony])-lH-indol-2-yl]-propionitrile 417 
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1242 

H 

r\^y =N 

A 
3-(5-fluoro-4-trifluoromethyi-lH-indol 
-2-yl)-3 -oxo-propionitrile 

269 [M-H] 

1243 cP
 

r°
 

ili *c
 

3-oxo-3-(5-phenoxy-lH-mdol-2-yl)-
propionitrile 

277 

1244 
W 

OrJ r~o 

" XX/-^ 
3-[6-mcthyisulfatiyl- l-(loluene-4-
sulfonyl)-1 H-indol-2-yl] -3 -oxo-
propiomtrile 

385 

1245 ^JOCK ^ —i=» 
3-(5-imidazol-l-yl-lH-iiidol-2-yl)-3 
-oxo-propionitrile 

251 

1246 

fY^yJ 
\— 

I 
ft-F 

F 

3-oxo-3-(5-lrifluoromethylsulfanyl-lH 
-mdo]-2-yJ)-propionitriJe 

285 

1247 

a>^_-N 
3-{4-lert-butyl-lH-indol-2-y!)-3-oxo-
propionitrile 

241 

1248 
XxM° 3-(5-methyl- lH-indol-2-yI)-3-oxo-

propionitrile 
199 

1249 3-(5-ethyl-lH-indoI-2-yl)-3-oxo-
propionitrile 

213 
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1250 

r< V °'S o 3-[5-butoxy-l-(tohiene-4-suLfonyI)-lH-
indol-2-yI]-3-oxo-propionitrile 

411 

1251 
0 

i pr{^° 
^-'0—=N 

3-[5-isopropoxy-l-(toluene-4-sulfonyl) 
-IH-indol-2-yl]-3-oxo-propionitriie 

397 

1252 

6 
3-[5-(2-mcthoxy-ethoxy) -l-(toluene-4-
sulfonyl)-1 H-ixtdol-2-yl]-3-oxo-
propionitrile 

413 

1253 

O °y=o 
fVV-f 

3 -(1 -benzenes ulfonyl-4 -methyl -1H-
indol-2-yl)-3-oxo-propionitrile 

337 [M-H\ 

1254 
F-^Q^O 3-(5-fluoro-6-trifluorometliyl-lH-indol 

-2-yl)-3-oxo-propionitrile 
269 [M-H| 

1255 
xXXK^ S =-.N 3-(5-methylsu!fanyl-lH-indol-2-yI) 

-3-oxo-propionitrile 
231 

1256 

H ^ ;T0cK,n 3-(6-fluoro-5-metiio>cy-lH-iiidol-2-yl) 
-3 -oxo-propionitrile 

233 

1257 
„es 
"-s=o 3-[5-benzyl-l-(loluene-4-sulfonyl)-IH-

indol-2-yl]-3-oxo-propionitrile 
429 
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1258 30^ 3 -(6-chloro-5 -methoxy-1 H-indol-2-yl) 
-3-oxo-propionitrile 249.251 

1259 '°xxk-N 3-(5-chloro-6-methoxy-lH-indol-2-yl) 
-3 -oxo-propionitrile 249. 251 

1260 T 3-(6-isopropoxy-lH-indo!-2-yl)-3-oxo-
propionitrile 243 

1281 

O.P s"° _ 

"^3V 

3-(I -benzenesulfonyl-4-
trimethylsilanylethynyl-lH-indol-2-yl) 
-3 -oxo-propionitriie 

421 

1262 

p °:s.0 3-[5-bromo-6-methoxy-l -(toluene-4-
sulfoayl)-lH-indol-2-yl]-3-oxo-
propionitrile 

447, A49 

1263 9 o --/ ?-*o _ 
3-oxo-3-[5-(toluene-4-sulfonyl)-5H-[l,3] 
dioxolo[4,5-f]mdoI-6-yI]-propionitrile 

383 

• 1264 3-(6-benzyloxy-lH-indol-2-yl)-3-oxo-
propionitrile 

291 

1285 

$ °So 
AyN O 

^GV^/v_sN 

3-[5-cyclopropylmethoxy-l -(toluene-4-
sulfonyl)-lH-indol-2-yl]-3-oxo-
propionitrile 

409 
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126S 

H 

3-(4-isopropoxy-lH-mdol-2-yl)-3-oxo-
propionitrile 243 

1267 
2 
^ 0 

B" 

3-(! -benzenesuLfonyl-4-bromo-l H-indol 
-2 -yl}-3 -oxo-propionitrile 403, 405 

1268 
6 °:s-0^ 

F O^-^vN p 
PX ' ± /XX F X-^N 

3-[2,2-difluoro-5-(toluene-4-suIfonyl) 
-5H-[i,33dioxolo[4,5-{]indol-6-y]]-3-
oxo-propionitriie 

419 

1269 ifjif °-iC 3-[6-(3-c3iioro-pyridin-2-yl)-i-(toluene-
4-sulfonyl)-lH-indol-2-yl]-3-oxo-
propionilrile 

450, 452 

1270 
-• £ ft c>o 3-[6-(3-fluoro-pyridin-2-yl)-l-(toluene 

-4-sulfonyl)-lH-indol-2-y!]-3-oxo-
propionitrile 

434 

: 1271 °~>o 3-[6-methyl-l-(toluene-4-sulfonyl)-lH-
indol-2-yl]-3-oxo-propionitrile 

353 

1272 Aj °=s-0 
3-[6-(5-fluoro-pyridiri-2-yl)-l-(toluene 
-4-sulfonyl)-lH-indol-2-ylj-3-oxo-
propionitrile 

434 

1273 

H ^ 
,0s/vN P [O0>^N 3-{2,3-dibydro-6H-[l;4]dioxico[2,3-f] 

indol-7-yl)-3-oxo-propionitrile 
243 
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1274 

0^ O 3-[6-(6-morpholm-4-y]-pyndazm-3-yl) 
-l-(toluene-4-sulfonyl)- lH-indol-2-yl] 
-3-oxo-propionitrile 

502 

1275 £ 3-[5-cMoro-6-cyclopropylmethoxy-l-
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-3-oxo-propionitrile 

443,445 

127S 
3-(4,6-di-tert-butyl-lH-indole-2-yl) 
-3-oxopropionitrile 352 

1277 
6 

j]^ N O 

3-oxo-3-[ l-(toluene-4-sulfonyI)-6-
(5-triQuoromethyl-pytidiri-2-yl)-lH-
indol-2-yl] -propionitrile 

484 

1278 "VAQJX 
3-oxo-3-[l-(toluene-4-sulfonyl)-6-
(6-tiifluoromelbyl-pyxidin-2-yl)-lH-
indol-2-yl]-propionitrile 

484 

1279 V, ^ SAQJJXO 
3-[6-(5-chloro-pyridin-2-yl)-l-(toluene 
-4-sulfonyl)-lH-indol-2-yl]-3-oxo-
propionitriie 

450, 452 

; 1280 

/ 
0 o 

BrV_H O 

XH „K Br —=H 

3 -[4,5 -dibromo-1 -(4-methoxy-benzyI) 
- lH-pyiroI-2-yl] -3 -oxo-propionitrile 

411,413, 
415 

; 1281 
s 6 rt> 3-oxo-3-[l-(toluene-4-sulfonyl)-6-

(3-trifluoromethyl-pyridin-2-yl)-lH-
indol-2-yl] -propionitrile 

484 
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1232 

I 
p V 

rA oJ [ i _ Y'YW 
3 -oxo-3 -[ 1 -(toluene-4-sulfonyl)-6-(4-
trifluorometh.yl-pyridin-2-yl)- IH-indol 
-2 -yl] -propionitrile 

484 

12-83 

H 

„>xL/ w 3 -(5-methanesixlfonyl- lH-indol-2-yl) 
-3-oxo-propionitrile 263 

12S4 
9 

,0 
3-(1-benzenesulfonyl-4-isopropyl-1H-
indol-2-yl)-3 -oxo-propionitrile 367 
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Compound No. Structure Compound name rti/z 

1550 
6 

--S 0 
s Jl Y'N 

c 

3- [6-chloro-l-(toluene-4-
sulfo nyl)-1 H-ind ol-2-yl]-

3-oxo-propionitrile 
373 

1551 a9 
CIXX>^ 

3-[5-chIoro-l-(toluene-4-
sulfonyl)-lH-indo!-2-yl]-

3-oxo-propionitrile 
373 

1552 
Tl° o 

^•NVUN 3-oxo-3-[l-(toIuene-4-
sulfonyI)-lH-indol-3-yl]-

propionitrile 
339 

1553 OSO 
KI o 

3-oxo~3 - [ 1 - (t o 1 u e n e-4-
suIfonyl)-lH-mdoI-6~ylj~ 

propionitrile 
339 

1554 4 3-[5-bromo-6-fluoro-l-
(toiueoe-4-sulfonyl)-lH-

mdol-2-yl]-3-oxo-
propionitrile 

435 

1555 *s=o 
r^y-N o 

F;yiA/v^N F7 

3-oxo-3-[l-(toluene-4-
sulfonyl)-5-

trifluoromcthyl-lH-
indol-2-yI]-propionitrile 

407 

1556 4 ~S"-0 
F 0 

—==N 

3-oxo-3-fl-(toIuene-4-
sulfonyl)-5-

trifluoromethoxy-lH-
indol-2-yI]-propionitrile 

423 
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1557 s-0 
p 

CI 

3-[4,6-dichloro-l-
(toluene-4-sulfonyI)-lH-

indol-2-yI]-3-oxo-
propionitrile 

407 

1558 

t 

6 o. / S'° 

F 

3- [6- b ro mo-4-fluo ro-1-
(toluene-4-suIfonyI)-lH-

indol-2-yI]-3-oxo-
propionitrile 

435 

1559 
(5 F4F °fo 

°^^C/ \ 

3-oxo-3- [ 1 -(toluene-4-
sulfonyI)-6-

trifluoromcthoxy-lH-
indoI-2-yI]-propionitriIe 

423 

1560 o °S 
cl~Y;rN-^v/0 

3-[5,6- dichloro-i-
(toluene-4-suIfonyI)-lH-

indoi-2-yl]-3~oxo~ 
propionitrile 

407 

1561 

CI 

3-[4,5- dichioro-1-
(toIuene-4-suIfonyI)-lH-

indoI-2-yI] -3-oxo-
propionitrile 

407 

1562 
0 / 'sr-° 

F 

3-[4,6-difluoro-l-
(toluene-4-sulfonyI)-lH-

indol-2-yl]-3-o\o-
propionitrile 

375 

1563 n 0 3-benzofuran-2-yi-3-oxo-
propionitrile 186 
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1564 
Q 0 3-benzo[b]thiophen-2-yl-

3-oxo-propionitrile 202 

1565 0_SX9N 3-benzothiazol-2-yl-3-
oxo-propionitrile 

203 

1566 
0 

jTy-P^ N 3-(4-fluoro-phenyi)-3-
oxo-propionitrile 164 

1567 cu 0 
ly^N 

3-(3-chloro-phenyI)-3-
oxo-propionitrile 180 

1568 r~^ P 

N 

3-oxo-3-q uinoIin-3-yI-
propionitrile 197 

1569 rN 0 Crv^N 3-oxo-3-quinolin-7-yI-
propionitrile 

197 

1570 
r-^ P rvyc^N 3-oxo-3-qumolin-6-yl-

propiosiitrile 197 

1571 3-(lH-indol-2-yI)-3-oxo-
propionitrile 185 
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Step 4: Synthesis of 1 -benzenesulfonyl-lH-indole-2-carboxylic acid ethyl ester (1285) 

5 
With cooling on ice, an anhydrous N.N-dimethylformamide (DMF) solution (70 ml) of 

lH-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 

10 temperature, and then stirred for one hour. After cooling on ice, an anhydrous 
N.N-dimethylformamide (DMF) solution of benzenesulfonyl 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 

15 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-lH-indole-2-carboxylic acid ethyl ester. The obtained 

20 crude product was recrystallized (ethyl acetate/hexane) to give 
1-benzenesulfonyl-lH-indole-2-carboxylic acid ethyl ester (68.9 g, 79%). 

JH-NMR (CDC13) 8: 8.12 (IH, d, J - 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 (IH, m), 7.17 (IH, s), 4.40 (2H,q, J - 7.0 Hz), 1.39 (3H, t, J = 7.0 

25 Hz) 
ESI (LC-MS positive mode) mlz 330 [(M+H)+] 

The compounds of numbers 1286 to 1312 listed in Table 11 were synthesized by the 
same method as in Step 4. 

30 
Table 11 
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Com­
pound 
No. 

Structure Compound name m/z 

1286 
0 

o*s=o 
6-morpholin-4-ylmethyl-1 -
(benzenesulfonyl)-lH-iiidole-2-
carboxylic acid ethyl ester 

429 

128? 

O r os=o^ 

OXOVv 
5-morpholin-4-ylmethyl-]-
(benzenesuJfonyl)-lH-iridole-2-
carboxylic acid ethyl ester 

429 

1289 

£, 
0 

l-benzenesulfonyl-4-niorpIioliii-4-yl-
lH-indole-2-carboxylic acid ethyl ester 415 

128S 

p 
o=s=o 

OK-x 
oJ 

1 -benzenesulfonyl-4-morphoIin-4-
ylmethyl-lH-iiidole-2-carboxylic acid 
ethyl ester 

429 

1290 o=s=o 

£?CKN 
F . . 

1-benzenesulfonyl-4-3uoro-lH-indole-
2-carboxyIic acid ethyl ester 348 

1291 

,JC5^.-N 
1-benzenesulfonyI-5-fluoro-lH-indole-
2-carboxyIic acid ethyl ester 348 

12S2 
9 

0=S^0 ^ 1 -benzenesulfoayl-6-fluoro- IH-indole 
-2-carboxylic acid ethyl ester 348 

1293 
9 o=s=o 

rVvX 
l-benzenesulfoay!-lH-pyrrolo[2,3-b] 
pyridine-2-carboxylic acid ethyl ester 331 
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1294 
9 o=s=o 

r-^N-'N P 

1 -benzenesulfonyl-IH-pyxroio 
[3,2-c]pyridine-2-carboxylic acid 
ethyl ester 

331 

1295 
9 

^S"YYV9 
l-benzenesulfonyl-5-Quoro-6-
morpholin-4-ylmethyl- IH-indole 
-2-carboxylic acid ethyl ester 

447 

12S6 

Q °-s^ 
l-benzcnesulfony]-6-(2-morpholin 
-4-yl-ethoxy)- lH-indole-2-
carboxylic acid methyl ester 

445 

1297 

p 
,Ov /- f.l Q 0 

I-benzenesuIfonyl-6-(tetrahydro-
pyran-4-yloxy)- lH-indole-2-
carboxylic acid methyl ester 

416 

1298 

/ 

o^J 
1 0 

fYs SA/ 
CI 

4-chloro-1 -(toluenc-4-sulfonyl) 
-IH-indole 306, 308 

123S oXoQ 
F 0""\ 

5-((R)-3-fluoro-pyrrolidiri-l-
ylmethyl)-l-(toluene-4-sulfonyl) 
- lH-indole-2-carboxylic acid 
ethyl ester 

445 

130Q 
°^c 

o 

kJUM, 
( 

6-bromo-1 -(toluene-4-sulfonyl) 
- lH-indole-2-carboxylic acid 
ethyl ester 

422, 424 

13C1 0 
Q=SrO ? 

BrJ*JurV^ 

5-bromo-l-(toluene-4-sulfbnyl) 
-lH-indole-2-carboxylic acid 
ethyl ester 

422, 424 
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1302 

9 o=s=o o 
0-~\ 

I 

l-benzenesulfonyl-4-iodo- 1H-
iiidoie-2-carboxylic acid ethyl ester 456 

1303 'Y' 
I o=s=o 9x>-v 

6-isopropyl- l-(loluene-4-sulfonyl) 
-lH-mdole-2-carboxylic acid 
methyl ester 

372 

1304 9 O-U rr-j o-\ 

l-(toluene-4~sulfonyI)- IH-pyrrolo 
[3,2-b]pyridine-2-carboxylic acid 
ethyl ester 

345 

1305 o=s=c> 
^ N ^ /P 

6-methylsulfanyl-l-(toluene-4-
sulfonyl)-lH-indole-2-carboxylic 
acid methyl ester 

376 

130S 

Q 
4-methyl-l-(toluene-4-sulfonyl) 
-lH-indole-2-carboxylic acid 
methyl ester 

344 

: 1307 o=s=o 

?xxy* 
5-(toluene-4'SuifonyI)-5H-[l,3] 
dioxolo[4,5-fjindol-6-carboxylic 
acid methyl ester 

374 

: 1308 

9 o=s=o 
r^wsl o 

Q—\ 
Sr 

1 -benzenesulfonyl-4-bromo- IH-
indole- 2-carboxylic acid ethyl ester 4-08,410 

1303 o=s=o 

wv 
6-methyl-1 -(toluene-4-sulfony 1) 
-lH-mdole-2-carboxylic acid 
methyl ester 

344 
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1310 £ o=k=o 0 

XJ 0""\ 
/ 

Br 

4-bromo- l-(toluene-4-sulfony 1) 
- lH-pyrroIe-2-carboxylic acid 
ethyl ester 

372,374 

rS 
1.311 T o=s=o 0 

%_J ° \ 

l-(toluene-4-sulfonyl)-lH-pyrrole 
-2-carboxylic acid ethyl ester 294 

r 

1312 
0-S=Q 

CYJ-L 0-\ 

A 

l-benzenesuIfonyl-4-isopropyl- 1H-
indole-2-carboxylic acid ethyl ester 372 

Step 5: Synthesis of 
[5-amino-l -(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-(2-methoxy-ethylamino)-l-(t 

5 oluene-4-sulfonyl)-lH-indol-2-yl]-methanone (1313) 

Copper (I) iodide (16 mg, 0.086 mmol), L-proline (37 mg, 0.32 mmol), and 
10 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-iodo-3-(toluene-4-sulfonyl)-l 

H-indol-2-yl] -methanone (104 mg) were dissolved in anhydrous dimethylsulfoxide (DMSO), 
and then l,8-diazabicyclo[5.4.0]undec-7-ene (49 p.1) and 2-methoxyethylamine (43 jol) 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 

5 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-ammo-1-(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-ylH4-(2-methoxy-ethylamino)-1-(t 

10 oluene-4-sulfonyl)-lH-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)+] 

15 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 
No. 

Structure Compound name m/z 

1314 
£ 

cr" * " 

[5-amino-1 -(2-methyl-1 H-benzimidazol 
-5-yl)-lH~pyrazol-4-yl]-[4-(2-
moipholin-4-yl-ethylamiTio)-1-
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

839 

1315 
£ H 0=S=0^ 

0^ w vw Vw 
N W 

[5-amino- l-(2-methyl- IH-benzimidazol 
-5-yl)-lH~pyrazol~4-yl]-[6-(2~ 
morpholin-4-yl-ethylamino)-1 -
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

639 

• 1316 ci 
kV r N-fv® 

L« 

[5-amino- l-(2-methyI- IH-benzimidazol 
-5-yl)-1 H-pyrazol-4-yl] - [4-(2-methoxy 
-ethylaimao)-l-(toluene-4-sulfonyl) 
-lH-mdol-2-yl]-methanone 

584 

1317 

[5-amino-1 -(2 -methyl-1H-
benzimidazoI-5-yI)- lH-pyrazol-4-yl] 
- [4-(2-hydroxy-1 -hydroxymethyl-
ethylamino)-1 -(toluene-4-sulfonyl) 
-lH-indol-2-ylj-methanone 

800 

. 1318 
i 

fVJ >v sJ>Y^r 
[5-amino-1 -(2-methyl- IH-benzimidazol 
-5-yl)=lH»pyrazol-4-yl]=[4-(2-pyridin 
-4-yl-ethylamino)-1 -(toluene-4-
sulfonyl)- lH-indol-2-yl]-methanone 

631 

1319 o=s=o 

y~%ym 

[5-amino- l-(2-methyl-lH-benzimidazol 
-5-yl)- lH-pyrazol-4-yl]- [6-morpholin 
-4-yl-1 -(toluene-4-sulfonyl)- IH-indol 
-2-yl] -methanone 

596 

: 1320 

o 
^To 

M. Q 

1 -benzenesulfonyl-4-morpholin-4-yl-
lH-indole-2-carboxylic acid etiiyl ester 415 
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Step 6: Synthesis of 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-(morpholine-4-carbonyl)-l-(t 
oluene-4-sulfonyl)-lH-indol-2-yl] methanone (1321) 

2-[5-Amino~ 1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 -(toluene-4-
sulfonyl)-lH-indole-5-carboxylic acid (113 mg) was dissolved in water (5 ml) and 
tetrahydrofuran (THF) (10 ml), and then morpholine (53.5 jal) and 

10 N~(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (WSC-HC1) (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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[5-(morpholine-4-carbonyl)-1 -(t 

15 oluene-4-sulfonyl)-lH-indol-2-yl]-methanone (59 mg). 

'H-NMR (DMSO-D6) 5: 12.49 (l.OH, d, J - 9.3 Hz), 8.08 (3.OH, m), 7.82-7.74 (2.0H, m), 
7.70-7.64 (l.OH, m), 7.58 (l.OH, d, J - 8.3 Hz), 7.53-7.42 (3.OH, 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.OH, s), 2.38 (3.OH, s) 

20 ESI (LC-MS positive mode) mlz 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. 

0=S=0 

5 

25 Table 13 
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Com­
pound 

: No. 
Structure Compound name rrt/z 

1322 
9 
0-S-=0 

"O-YX-d^ 
[5-amino-1 »(2»methyl-1H-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[5-(4-methylpiperadine-l-carbonyl) 
-1 -(toluene-4-sulfonyl)-1 H-indol-2-
yl]-methanone 

637 

1323 
rS r 

.-H 

»;>"1 CfXT' -JS-ri«f y» 
.5-3 IN ' 

[5-amino-1 -(2-methyl-1H-
benzumdazol-5-yl)-lH-pyrazol-4-yl] 
-[5-(piperadine-l-carbonyl)-l-
(toluene-4-sulfonyl)-1 H-indol-2-yI] 
-methanone 

623 

1324 F-t^, r'vvA r^—/v 
o' 1 

[5-amino-1 -(2-methyl- 1H-
benzimidazol-5 -yl)-1 H-pyrazol-4-yl] 
-[5-(454-difluoro-piperidine-l-
carbonyl)-1 -(toluene-4-sulfonyl) 
- lH-indol-2-yl]-methanone 

858 

1325 F F 0'S=O 

^ ,^Y^' J** N<^ 
0 ^ w 

[5-amino- l-(2-methyl~ 1H-
benzimidazol-5-yl)- lH-pyrazol-4-yl] 
-[5-(3,3 -difluoro-piperidine-1 -
carbonyl)- l-(toluene-4-sulfonyl) 
-lH-indol-2-yl]-metlianone 

658 

1326 

if"^5) 

F H ^yT? j:H; _JV £ >k> y~yn 
0 ^ ^ 

[5-amino-l~(2-methyl- 1H-
benzimidazol-5"-yl)-lH-pyrazol-4-
carbonyl]-l-(toluene-4-sulfonyl) 
-lH-mdol-5-carboxylic acid 
(2,2,2-trifiuoro-ethyl)-amide 

636 
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Compound No. Structure Compound name rrs/z 

1572 

// 4 
[5-amino-l-(2-methyl-lH-

benzimidazol-5-yl)-lH-
py razol-4-yI]- [ 5-(3,3-

difluoro-pyrrolidine-l-
carbonyI)-l-(toluene-4-

suifonyl)-lH-indol»2-yI]-
methanone 

644 

1573 

/ o o >— 
"s-o 

<?-s rrW3 
X ,NH* 

" ~ 0 *• .M-. N v |! i!'±y-n 
H 

[5-amino-l-(2-methyl~lH-
benzimidazoi-5-yI)-lH-

pyrazol-4-yl]-[5-(2,6-
dimethyI-morphoIine-4-
carbonyl)-l-(toluene-4-

suIfonyl)-lH-indoI-2-yI]~ 
methanone 

652 

1574 

/ 
/ \ 

o r~^ O r° 
9-V! r^v-N. P 

o wyV 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yI)-lH-

pyrazol-4-yl]-[5-
([i,4'jbipiperidinyl-l?-
carbonyl)-l-(toluene-4-

suIfonyl)-lH-indol-2-yI]-
methanone 

705 

1575 
FfF 
o r^vw3 
^Yk^O={NH! 

CVrV 
H 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-l H~ 

pyrazol-4-yl]-{l-(toIuene-4-
su!fonyI)-5-[4-(2,2,2-

trifluoro-ethyl)-piperazine-
l-carbonyl]-lH-indol-2-yl}-

methanone 

705 
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1576 

/ 

HO. O '>=' ; s=o 

° v/rV 
H 

[5-amino-l-(2-methyI-lH-
benzimidazoI-5-yl)-lH-
pyrazol-4-yI]-[5-[4-(2-

hydroxy-ethyl)-piperazine-
l-carbonyl]-l-(to!uene-4-
suIfonyl)-lH-indol-2-yl]-

methanone 

667 

1577 

( > °- ! X F r 'r° 
c >- ,0 

?\.NVAJLjM, _,NH5 

OVYV-

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-

py r azo i-4-yl] - [5~(3,3,4,4-
tetrafluoro-pyrrolidine-l-

carbonyI)-l-(to!uene-4-
su!fonyl)-lH-indol-2-yl]-

methanone 

680 

1578 

o 
f s-o 
Vi 
V.N. /H2 

o 

^ H 

[5~amino-l-(2-methyl-lH-
benzimidazoI-5-yl)-lH-
py razoI-4-yI J - [5-((R)-3-
fluoro-pyrrolidine-l-

carbony!)-l-(to!uene-4-
sulfonyI)-lH-indo!-2-yl]-

methanone 

626 

1579 

o0 
F -S-0 

P 

N T ^ 

[5-amino-l-(2-methyI-lH-
benzimfdazol-5-yI)-lH-
pyrazoI-4-yl]-[5-((S)-3-
fluoro-pyrrolidine-1-

carbony!)-l-(toIuene-4-
sulfonyI)-lH-indol-2-yl]-

methanone 

626 

Step 7: Synthesis of 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-IH-pyrazole-4-carbonyl]-l-(toluene-4-sulfonyl) 

5 -lH-indole-6-carbaldehyde (1327) 
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O n=Q=n 
sIH, H 

NH 

In a pressure-proof container, palladium acetate (1.0 mg, 0.0044 mmol), 
l,3-bis(diphenylphosphino) propane (1.8 mg, 0.0044 mmol). 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-iodo-l-(toluene-4-sulfonyl)-l 
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 jil, 
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 

10 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 

15 2- [5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 -(toluene-4-sulfonyl) 
-lH-indole-6-carbaldehyde as a yellow solid (80 mg, 85%). 

^-NMR (CDC13) 8: 10.14 (l.OH, s), 9.81-9.40 (l.OH, brm), 8.61 (l.OH, 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 (l.OH, s), 6.07 (l.OH, brs), 

20 6.04 (l.OH, brs), 2.67 (3.0H, s), 2.40 (3.0H, s) 
ESI (LC-MS positive mode) m/z 539 [(M+H)+] 

25 

Synthesis of 
2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-l-(toluene-4-sulfonyl) 
-lH-indole-5-carbaldehyde (1328) 
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o=s=o 
n 

H 

2-[5-Amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazole-4-carbonyl]-1 -(toluene-4-
sulfonyl)-lH-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-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-indole-6-carbaldeh 

10 yde (1329) 

sulfonyl)-lH-indole-6-carbaldehyde (29 mg, 0.054 mmol), 1-methylpiperazine (7 p.1, 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. 

20 Then, the mixture was extracted with ethyl acetate. The organic layer was isolated, washed 

5 

15 2-[5-Amino-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]=1 -(toluene-4' 
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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 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(4-methyl-piperazin-l-ylmeth 
yl)-l-(toluene-4-sulfonyl)-lH-indol-2-yl]-methanone as a yellow solid (29 mg, 86%). 

ESI (LOMS positive mode) m/z 623 [(M+H)4] 

10 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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Com­
pound 
No. 

Structure Compound name m/z 

1330 P oJ r'-o 

O UUH' \ 

6-morpholin-4-ylmethyl-1 -
(toluene-4-sulfonyl)-lH-indole-2-
carboxylic acid ethyl ester 

443 

1331 

0 
^ 0t° n 5-morpholin-4-ylmethyl-l-

benzexiesulfonyI-lH-mdole-2-
carboxylic acid ethyl ester 

429 

1332 0 y-^ 
i i 

l-benzenesu]fonyl-4-morphiolin-4-
yimethyl-lH-indole-2-carboxylic 
acid ethyl ester 

429 

1333 -ox5^ 
5-((R)-3 -fhioro-pyiTolidin-1 -
ylmethyl)-1 -(toluene-4-sulfonyl) 
-LH-indole-2-carboxylic acid 
ethyl ester 

445 

1334 

6 
u~,s=o o 

6-fluoro-5-(4-methyl-piperazin-1 -
ylmethyl)-1-(toluene-4-sulfonyJ) 
-lH-indole-2-carboxylic acid 
ethyl ester 

474 

. 1335 

(^j 

cocB^ 
6-Ouaro-5-pyrrolidm-l-ylmethyM -
(toluene-4-sulfonyl)-lH-indole-2-
carboxylic acid ethyl ester 

445 

1336 

o 
0x5° 1 -benzenesuifonyl-5 -fluoro-6-

moipholin-4-ylmethly-lH-indole 375 

: 1337 

o 
I 0 

OXcT 
4-(l-benzenesulfonyl-lH-iridol-5-
ylmethyl)-piperadin-1 -carboxylic 
acid tert-butyl ester 

456 
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1338 
„.rA 

-yO' 
^'tjr 

1-{4-[2-[5-amino-l-(2-methyl-1H-
benzimidazol-5-yl)-lH-pyrazol-4-
carbonyl] -1 -(toluene-4-sulfonyl) 
-1 H-indol-6-ylmethyl] -piperazin 
-l-yI}-ethanone 

651 

1339 

[5-amino-1 -(2-methyl- IH-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[ 1 -ben2enesulfonyl-5-(4-methyl-
piperazin-1 -ylxoethy)- lH-mdol-2-yl] 
-methanone 

609 

1340 

o 
oXcH,^ [5-amino-l-(2-methyl-lH-

berszimida2ol-5-yl)-lH-pyrazol-4-yl] 
-(l-benzenesulfonyl-5-pyrrolidin-l-
ylmethyl-1 H-indol -2 -yl) -methanone 

580 

1341 

$ 

^-ccr 
^ ri 

[5-amino-l-(2-methyl-lH-
benzimida?ol-5-yl)-IH-pyrazoI-4-ylj 
-[6-pyrrolidiii-1 -ylmethyl-1 
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

594 

1342 
$. 

Q,XXr 

[5 -amino-1 -(2-methyl-1H-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-(4-hydroxy-piperidin-i -ylmethyl) 
-1 -(toluene-4-sulfonyl)-1 H-indol-2-yI] 
-methanone 

624 

1343 

y>o ^ 

%r 
[5-amino-1 -(2-methyl- 1H-
benzimidazol-5 -yl)-1 H-pyrazol-4 -y 1] 
-[6-piperadin-1 -ylmethyl)-1 -(toluene 
•4-sulfortyl)-2H-indol~2-yl] 
-methanone 

609 

1344 

$ 
~">C 

V 1'7 ^%r 
[5-amino-l -(2-methyl-lH-
benzimidazo]-5-yl)-]H-pyr&zol-4-y]] 
-[5-((R)-3-methyl-morpholin-4-
ylmethyl)-l-(toluene-4-sulfonyl) 
- lH-indol-2-yl] -methanone 

624 

134S 

$ 
J~?*e 

/v"*'YvN\J: 

[ 5 -amino-1 -(2 -methyl -1H-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-((R)-3-fhioro-pyiroIidin-l-
ylmethyl)-!-(toluene-4-sulfonyl) 
- lH-indol-2-yl] -methanone 

612 
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1345 

4 [5-amino-1 -(2-methyl-l H-
ber>zimidazol-5-yl)-lH-pyrazol-4-y!] 
-[5-(2,5-dimethyl-pyrrolidin-l-
ykQethyl)-l-(toluene-4-sulfonyl)-lH-
indol-2-yl] -methadone 

622 

1347 

6 
,ojoyy:^ 

[5-amino-l-(2-methyl-lH-
benzimi dazol-5 -y 1) -1 H-pyrazol-4-yl] 
-[5-(3-fluoro-piperidin-l-ylmetiiyl) 
-l-(toluene-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

626 

1348 
i 

52-

[5-amino-l-(2-methyl-lH-
benzimidazol-5 -yl)-1 H-pyrazol-4-yi] 
-[5-(3,3-difluoro-piperidin-1 -ylmethyl) 
-l-(toluene-4-sulfonyl)-lH-iiidol-2-yl] 

-methanone 

644 

1349 'X^JDcS^". 
[5-amino-1 -(2-methyl- ] H-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[5-(4-fluoro-piperidin-l-ylmethyl) 
-l-(toluene-4-sulfonyl)-lH-indol-2-yI] 
-methanone 

626 

1350 !bx3^ 
g,t?v 

[ 5 -amino -1 -(2-methyl-1H-
benzimidazol-5 -yl)-1 H-pyrazol-4-yl] 
-[5-(4>4-difluoro-piperidm-l-ylmethyl) 
-l-(toluene-4-sulfonyl)-lH-indoi-2-yI] 
-methanone 

644 

1351 

3 
"7*° 0 

y v'"o^r 
[5-amino-l -(2-methyl- IH-
benzimida2ol-5-yl)-l.H-pyrazol-4-yl] 
-[6-(3 -Suoro-piperidin-1 -ylmethyl) 
-l-(toluene-4-sulfonyl)4H-iadol-2-yI] 
-methanone 

626 

1352 
& 

J ' '^xXr 
[5-amino-l-(2-methyl-lH-
benzimidazol-5-yI)-lH-pyrazol-4-yl] 
-[6-{[bis-(2-methoxy-ethyl)-amino] 
-methyl-l-(to]uene-4-su]fonyl)-lH-
indol-2-yl] -mefhnnone 

656 

1353 

(p 
r,GvCl>^tSr 

[5-amino-l-(2-methyl-lH-
benzimida2ol-5-yl)- lH-pyrazol-4-yl] 
-[5-(3,3-difluoro-pyrrolidm-l-
ylmethyl) -l-(toluene-4-suifonyl) 
-lH-indol-2-yl] -methanone 

630 
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1354 

6 
j ULy-\,™= 

if " Of 

[5-amino-1-(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
- { 6 - [ (methyl-prop-2 -ynyl-amino) 
-methyl.]-l-(toluene-4-sulfonyl)-lH-
indol-2-yl}-methanone 

5&2 

1355 
I 

,v 
[5-amino-l-(2-methyl-lH-
benzimidazol-5 -yl)-1 H-pyrazol-4-yl] 
-[6-(3,3 -difluoro-pyrrolidin-1 -
ylmethyl)-1 -(toluene-4-sulfonyl) 
-1 H-indol-2 -yl] -methanone 

830 

1356 

^rXXxr 
[ 5 -amino-1 -(2-methyl-l H-
benzimidazol-5 -yl)- lH-pyrazol-4-yl] 
-[6-(2,5-dimethyl-pyrrolidin-l -
ylmethyl) -l-(toluene-4-sulfonyl) 
-1 H-indol-2-yl] -methanone 

622 

1357 ?'^kC£V 

[5-amino-1-(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-(3,3-difluoro-piperidin-1 -
ylmethyl) -1 -(toluene-4-sulfonyl) 
-lH-indol-2-yl] -methanone 

644 

1358 

o 
p) / [5-amino-1 -(2 -methyl-1H-

benzimidazol-5-yl)-lH-pyrazol-4-yl] 
-[6-((S)-3 -methyl-morpholin-4-
ylmethyl)-l -(toluene-4-sulfonyl) 
-1 H-indol-2 -yl] -methanone 

624 

[Examples 196 and 197] 
The compounds of Examples 196 and 197 listed in Table 15 were synthesized by the 

5 same method as in Step 8. 

Table 15 
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Example Structure Compound name m/z NMR 

156 
15-amino-l -(2-melhyl-lH-ben/.imidazol 
-5-yl)-lH-p}Ta2ol-4-ylj-[6-(4,4-difluoro 
-pipendin-1 -ylmethy])- J J I-mcio] -2-y]] 
-methanone 

490 

1H-NMR (DMSO-D6) 5:12.46 {1JJH, s), 11.65 (l.OH, 
s). 8.S0 (1.QH, s), 7.64 {3.CH, m}. 7.42 (2.0K t,J=2.4 
Hzf, 7.30 (1 .OH, dd, J = 8.3, 2.0 Hz), 7.0? (1.QH, dd, J 
= 8.3,10 Hzj, 7.00 (2.0H, rn). 3.64 (3.0H,s),2.55-2.48 
{42H, m), 2.54 (2.SH, s), 2.01-1.91 (4.2H, ml 

197 (X)AOH{^HV 
4 li ^ 

[5-aiiiuio-i-(2-metliyl-lH-benziiiiidazol 
-5 -yl)-111-pyrazoi -4-yl] -[6-(4-fluoro 
-pipcridin-l-ylmcthyl)-lH-indoI-2-yl3 
-mclhanonc 

472 

1H-NMR (DMSO-DSj 6:12.46 (1.GH, sK 11.63 
S>, 8.30 (1.0H, s), 7.62 J3.0H, m}, 7.41 (2.0H, d, J » 5.9 
Hz), 7.30 (1.0H, dd, J = 8.5. 2.2 Hz}, 7.05 {10H, dd, J 
= 8.3,1.0 Hz), 7.00 (2H. rnj, 4.69 (l.OH, ro), 3.56 
(2.QH, s), 2.60-2.50 (2.0H, ml, 2.54 {3H, sj, 2.37-2.26 
(2.0H. m), 1.94-1.78 (20H, mj, 1.78-1.65 (2.0H, mj. 

Step 9: Synthesis of 
l-(4-{2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-l-benzenesulfon 

5 yl-l-indol-5-ylmethyl}-piperazin-l-yl)-ethanone (1359) 

[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(5-piperazin-1 -ylmethy 
10 l-lH-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 jil) 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 
l-(4-{2-[5-amino~l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-l-benzenesulfon 
yl-l-indol-5-ylmethyl}-piperazin-l-yl)-ethanone (32 mg). 

20 XH-NMR (CDCI3) 8: 8.18-8.14 (2.0H,m), 8.05 (l.OH, d, J = 8.8 Hz), 7.78 (1.1H, s), 7.60-7.56 
(l.OH, m), 7.50 (3.OH, m), 7.40 (l.OH, dd, J - 8.8, 1.5 Hz), 7.35 (l.OH, in), 6.98 (l.OH, s), 6.03 
(2.0H, m), 3.62 (2.0H, t, J = 5.0 Hz), 3.58 (2.0H, s), 3.45 (2.0H, t, J = 5.0 Hz), 2.64 (3.OH, 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-1 H-benzimidazol-5-yl)-l H-pyrazol-4-yl]- [1 -benzenesulfonyl-5-(4-methane 
sulfonylpiperazin-l-ylmethyl)-lH-indol-2-yl]-methanone (1360) 

[5-Amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-(5-piperazm-l-ylmethy 
l-lH-indol-2-yl)-methanone (94 mg) was dissolved in tetrahydrofuran (THF) (5 ml) and a 

10 saturated aqueous solution of sodium bicarbonate (5 ml), and cooled to 0°C. Then 
methanesulfonyl chloride (94 \il) 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 

15 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 
5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[ 1 -benzenesulfonyl-5-(4-methane 
sulfonylpiperazin-1 -ylmethyl)-lH-indoi-2-yl]-methanone (39 mg). 

20 
^-NMR (CD3OD) 6: 8.09 (2.0H, m), 7.98 (2.0H, m), 7.84 (l.OH, m), 7.75 (l.OH, m), 7.65-7.57 
(3.OH ,m), 7.53-7.40 (3.0H, m), 7.12 (l.OH, d, J - 3.9 Hz), 3.64 (2.0H, m), 3.25-3.15 (4.0H, m), 
2.86 (3.OH, s), 2.82 (3.OH, s), 2.54 (4.0H, m) 
ESI (LC-MS positive mode) m/z 673 [(M+H)+] 

25 
Step 11: Synthesis of 5-isopropoxy-l-(toluene-4-sulfonyI)-lH-indole-2-carboxylic acid ethyl 
ester (1361) 
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i. ,ii o' 

O S.r, Y'O 
-N 0 

\ d 

Diisopropyl azodicarboxylate (0.15 ml, 0.75 mmol) was added to an anhydrous 
tetrahydrofuran (THF) solution (2.5 ml) of 

5 5-hydroxy-l-(toluene-4-sulfonyl)-lH-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 resulting residue was purified by silica gel column chromatography to give 
5-isopropoxy-l-(toluene-4-suIfonyl)-lH-indole-2-carboxylic acid ethyl ester as a colorless 

10 gum-like material (166.7 mg, 87%). 

^-NMR (DMSO-D6) 5: 7.86 (IH, d, J - 9.1 Hz), 7.79 (2H, d, J - 8.5 Hz), 7.39 (2H, d, J - 8.5 
Hz), 7.25 (IH, s), 7.15 (IH, d, J = 2.4 Hz), 7.04 (IH, dd, J - 9.1, 2.4 Hz), 4.62-4.53 (IH, m), 
4.34 (2H, q, J - 7.1 Hz), 2.34 (3H, s), 1.31 (3H, t, J= 7.1 Hz), 1.25 (6H, d, J = 6.1 Hz) 

15 ESI (LC-MS positive mode) m/z 402 [(M+H)4] 

The compounds of numbers 1362 to 1367 listed in Table 16 were synthesized by the 
same method as in Step 11. 

20 Table 16 
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Com­
pound 
No. 

Structure Compound name m/z 

1362 & 
6-(2-morpholin-4-y l-ethoxy)-1 -
(toluene-4-sulfonyl)-1 H-indole 
-2-carboxylic acid methyl ester 

459 

1363 £ 
CXXXH. 

6-(tetrahydro-pyran-4-yloxy) 
-l-(toluene-4-sulfonyl)-lH-
indole-2-carboxylic acid 
methyl ester 

430 

1364 
p 

xr^xxK-
l-benzenesulfonyl-6-[2-
(4-methyl-piperadin-1 -yl)-
ethoxy ]-1 H-indol e-2 -carb oxy li c 
acid methyl ester 

458 

1365 

H 

r 
4-i sopropoxy- lH-indole-2-
carboxylic acid methyl ester 234 

1366 
6 5-(2-methoxy-ethoxy)-1 -

(toluene-4-sulfonyl)-lH-indole 
-2-carboxylic acid ethyl ester 

416 

136? 
. $ 

^T&Lr 

[5 -amino-1 -(2-methyl- 1H-
benzimidazol-5-yl)-lH-pyrazol 
-4-yI]-[6-(3-methyl-oxetan-3-
ylmethoxy)-1 -(toluene-4-sulfonyl} 
-lH-indol-2-yl]-methanone 

611 

Step 12: Synthesis of 5-cyclopropylmethoxy-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid 
ethyl ester (1368) 

5 
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o 
"Sr-'0 
-N O 

'O-., 

Cyclopropylmethyl bromide (0.072 ml, 0.75 mmol) was added to a suspension (5.0 ml) 
of 5-hydroxy-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid ethyl ester (173 mg, 0.48 

5 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. 

10 The resulting residue was purified by silica gel column chromatography to give 
5-cyclopropylmethoxy-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid ethyl ester as a 
colorless gum-like material (112.5 mg, 56%). 

!H-NMR (DMSO-Dfi) 6: 7.87 (IH, d, J = 9.2 Hz), 7.76 (2H, d, J = 8.2 Hz), 7.38 (2H, d, J - 8.2 
15 Hz), 7.25 (IH, s), 7.11 (IH, d, J - 2.6 Hz), 7.07 (IH, dd, J - 9.2, 2.6 Hz), 4.33 (2H, q, J = 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 (IH, m), 0.58-0.52 
(2H, m), 0.33-0.28 (2H, m) 
ESI (LC-MS positive mode) m/z 414 [(M+H)4] 

20 [Example 198: Synthesis of 
[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(oxetan-3-yloxy)-lH-indol-2-
yl]-methanone] 

25 
[5-Amino-1 -(2-methyl-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] -(6-hydroxy-1 H-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 
NjN-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, 

5 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 
[5-amino-l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[6-(oxetan-3-yloxy)-lH-indol-2-
yi]-methanone as a yellow solid (6.9 mg, 29%). 

10 
!H-NMR (DMSO-D6) 6: 12.48 (l.OH, brs), 11.48 (l.OH, brs), 8.28 (l.OH. s), 7.62-7.60 (3.0H, m), 
7.41 (l.OH, brs), 7.28 (l.OH, dd, J - 8.3, 2.0 Hz), 6.96 (l.OH, brs), 6.94 (l.OH, brs), 6.71 (l.OH, 
dd, J - 8.5, 2.2 Hz), 6.67 (l.OH, brs), 5.34-5.29 (l.OH, m), 4.94 (2.0H, dd, J = 6.8, 6.8 Hz), 4.60 
(2.OH, dd, J - 6.8, 5.1 Hz), 2.53 (3.0H, s) 

15 ESI (LC-MS positive mode) m/z 429 [(M+H)+] 

[Example 199: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-hydroxy-l H-indol-2-yl)-meth 
anone] 

H Q N // NK 

2-[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 -(toIuene-4-
25 sulfonyl)-lH-indole-6-carbaldehyde (650 mg, 1.0 mmol), l,l'-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 deaeration, the mixture was heated at 100°C with stirring under a 
nitrogen atmosphere for eight hours. The reaction mixture was cooled to room temperature, 

30 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 

5 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 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]~(6~hydroxy-1 H-indol-2-yl)-meth 
anone as a yellow amorphous material (123 mg, with a two-step yield of 23%). 

10 
!H-NMR (DMSOD6)S: 12.51 (l.OH, brs), 11.30 (l.OH, brs), 9.40 (l.OH, brs), 8.26 (l.OH, s), 
7.61-7.59 (2.0H. m), 7.47 (l.OH, d, J = 8.8 Hz), 7.34 (l.OH, s), 7.28 (l.OH, ds J = 8.8 Hz), 6.91 
(2.0H, brs), 6.82 (l.OH, s), 6.62 (l.OH, d, J - 8.8 Hz), 2.53 (3.0H, s) 
ESI (LC-MS positive mode) m/z 373 [(M+H)+] 

15 
Step 13: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-iodo-1 -(toluene-4-sulfonyl)-1 
H-indol-2-yl]~methanone (1369) 

A mixture consisting of 
[5-amino-l-(2-methyl-3H-benzimidazoI-5-yl)-lH-pyrazol-4~yl]-[6-bromo-l-(toluene-4-sulfonyl) 
-lH-indol-2-yl]-methanone (1 g), copper (I) iodide (161 mg), sodium iodide (508 mg), 

25 trans-N,N'-dimethylcyclohexane~l,2-diamine (267 JJ.1), 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-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-iodo-1 -(toluene-4-sulfonyl)-1 

5 H-indol-2-yl]-methanone (0.67 g, 62%). 

!H-NMR (DMSO-D6) 5: 12.44 (l.OH, s), 8.30 (l.OH, d, J - 0.6Hz), 7.98 (2.0H, d, J = 8.5 Hz), 
7.75 (1 .OH, s), 7.66 (l.OH, dd, J - 8.2, 1.4 Hz), 7.51 (l.OH, d, J = 8.0 Hz), 7.46 (2.0H, d, J - 8.5 
Hz), 7.28 (l.OH, d, J - 7.6 Hz), 7.23 (l.OH, d, J - 0.4 Hz), 7.10-6.92 (2.0H, m), 2.53 (3.0H, s), 

10 2.37 (3.OH, 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. 

15 
Table 17 

Com­
pound 
No. 

Structure Compound name m/z 

[5 -amino-1 -(2-methyl-l H-

V benzimidazol-5-yl)-lH-pyrazol 
1370 

i c=s-=o -4-yl]-[5-iodo~1 -(toluene»4» 637 
sulfonyl)-lH-indol-2-yl] 

Si \=/ -methanone 

1371 
l-benzenesulfonyl-4-iodo-lH-
indole-2-carboxylic acid 
ethyl ester 

456 

Step 14: Synthesis of 
20 2-[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 -(benzenesulfonyl)-1 

H-indole-5-carbonitrile (1372) 
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A mixture of 
2-[5-amino-1 -(2-methyl- 1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]- i-(benzenesulfonyl)-5 

5 -iodo-IH-indole (117 mg). copper (I) cyanide (84 mg), and l-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 

10 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-l -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 -(benzenesulfonyl)-1 
H-indole-5~carbonitrile (87 mg, 89%). 

15 *H-NMR (DMSO-D6) 5: 12.47 (l.OH, d, J = 8.4 Hz), 8.27-8.21 (4.0H, m), 7.86 (l.OH, dd, J = 8.8, 
1.8 Hz), 7.80-7.76 (2.0H, m), 7.72-7.64 (3.0H, m), 7.60-7.55 (l.OH, m), 7.35-7.25 (2.0H, m), 
7.12-7.02 (2.0H, m), 2.54 (3.OH, s) 
ESI (LC-MS positive mode) m/z 522 [(M+H)+] 

20 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 
No. 

Structure Compound name m/z 

1373 

9 o=s=o 
f^vV--N if NH0 

if " r—S """j 

J ^ ^ 

2-[5-ammo-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-
py razol-4-carbonyl]-1-
benzenesulfonyl-lH-indole 
-4-carbonitrile 

522 

1374 , ^ 

CU-Y^ 
2-[5 -amino-1 -(2»methyl- 1H-

benzimidazol-5-yl)-lH-
pyrazol-4-carbonyl]-l-
(toluene-4-sulfonyl)- 1H-
indoIe-6-carbonitrile 

538 

Step 15: Synthesis of l-(toluene-4-sulfonyl)-lH-indole-2,5-dicarboxylic acid 2-ethyl ester (1375) 

o 
5 

A mixture of 5-bromo-l-(toluene-4-sulfonyl)-lH-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 

10 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 

15 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/methanoi = 15/1) to give l-(toluene-4-sulfonyl)-lH-indole-2,5-dicarboxylic acid 
2-ethyI ester as a yellow amorphous material (930 mg). 

JH-NMR (DMSO-D6) 5 : 8.32 (IH, d, J = 1.5 Hz), 8.13 (IH, d, J = 8.8 Hz), 8.05 (IH, dd, J = 8.8, 
1.5 Hz), 7.93 (2H, d, J = 8.2 Hz), 7.50 (IH, s), 7.46 (2H, d, J - 8.2 Hz), 4.38 (2H, q, J = 7.1 Hz), 
2.37 (3H, s), 1.34 (3H, t, J = 7.1 Hz) 
ESI (LC-MS positive mode) m/z 388 [(M+H)+] 

Synthesis of 
2- [5-amino-1 -(2-methyl- lH-benzimidazol-5-yl)-l H-pyrazole-4-carbonyl]-1 -(toluene-4-sulfonyl) 
-lH-indole-6-carboxylic acid (1376) 

2-[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazole-4-carbonyl]-1 H-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 l-(toluene-4-sulfonyl)-lH-indole-2,5-dicarboxylic acid 5-tert-butyl ester 
2-ethyl ester (1377) 

O n=s=n 
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l-(Toluene-4-sulfonyl)-lH-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. N9N-dimethylformamide di-ter?-butyl acetal (2.0 ml) was further 

5 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 

10 column chromatography (hexane/ethyl acetate = 25/1 to 5/1) to give 
l-(toluene-4-sulfonyl)-lH-indole-2,5-dicarboxylic acid 5-tert-butyl ester 2-ethyl ester (551 mg, 
69%). 

>H-NMR (DMSO-Dg) 8: 8.25 (IH, d, J - 1.4 Hz), 8.12 (IH, d, J - 8.8 Hz), 8.00 (IH, dd, J - 8.8, 
15 1.4 Hz), 7.88 (2H, d, J - 8.0 Hz), 7.48 (IH, s), 7.43 (2H, d, J = 8.0 Hz), 4.37 (2H, q, J = 7.2 Hz), 

2.37 (3H, s), 1.56 (9H, s), 1.34 (3H, t, J - 7.2 Hz) 
ESI (LC-MS positive mode) m/z 444 [(M+H)4] 

Step 17: Synthesis of 
20 [5-amino-1 -(2-methyl-1 H-benzi.midazol-5-yl)-1 H-pyrazol-4-yl]- [ 1 -(toluene-4-sulfonyl)-5-trimet 

hyl-sil.anylethynyl-lH-indol-2-yl] methanone (1378) 

o=s=o 

25 [5-Amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[5-bromo-l-(toluene-4 
-sulfonyl)-lH-indol-2-yl]-methanone (150 mg), dichloro-bis(triphenylphosphine)palladium 
(II)(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 

30 under nitrogen for 15 hours. After cooling to room temperature, the reaction mixture was 
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diluted 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 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[l-(toluene-4-sulfonyl)-5-trimet 
hyl-silanylethynyl-lH-indol-2-yI]-methanone (65 mg, 42%). 

*H-NMR (DMSO-De) 5: 12.48 (IH, d, J = 8.4 Hz), 8.04-7.95 (3H, m), 7.80 (IH, s), 7.75 (IH, d, 
J - 3.7 Hz), 7.69-7.62 (IH, m)9 7.62-7.54 (IH, m), 7.50 (IH, dd, J - 8.7, 1.7 Hz), 7.44 (2H, d, J -

10 8.6 Hz), 7.29 (IH, t, J - 7.9 Hz), 7.20 (IH, s), 7.09-6.97 (2H, m), 2.54 (3H, s), 2.36 (3.OH, s), 
0.23 (9.0H, s) 
ESI (LC-MS positive mode) m/z 607 [(M+H)+] 

Synthesis of l-benzenesulfonyl-4-trimethyl-silanylethynyl-lH-indole-2-carboxylic acid ethyl 
15 ester (1379) 

l-Benzenesulfonyl-4-trimethyl-silanylethynyl-lH-indole-2-carboxylic acid ethyl ester 
20 was synthesized by the same method as in Step 17. 

ESI (LC-MS positive mode) m/z 426 [(M+H)*] 

Step 18: Synthesis of 
25 N-[2-[5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-l-(toluene-4-sulfo 

nyl)-1 H-indol-6-yl]-methanesulfonamide (1380) 
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H o=s=o 

[5-Amino-l-(2-methyl-lH-benzimi dazol-5-yl)-lH-pyrazol-4-yl]-[6-iodo-l-(toluene-4-s 
ulfonyl)-lH-indol-2-yl]-methanone (80.3 mg, 0.126 mmol), copper (I) iodide (37.5 mg, 0.197 

5 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 
l-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 

10 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-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazole-4-carbonyl]-l-(toluene-4-sulfo 

15 nyl)-lH-indol-6-yl] methanesulfonamide as a yellow amorphous material (17.9 mg with a yield 
of 24%). 

*H-NMR (DMSO-D6) 5: 12.47 (IH, s), 9.93 (IH, brs), 7.97 (IH, s), 7.94 (2H, d, J = 7.9 Hz), 
7.77 (IH, s), 7.64-7.59 (3H, m), 7.43 (2H, d, J = 6.7 Hz), 7.29 (IH, d, J = 7.9 Hz), 7.22-7.15 (2H, 

20 t, J - 5.2 Hz), 7.01 (2H, brs), 2.97 (3H, s), 2.53 (3H, s), 2.35 (3H, s) 
ESI (LC-MS positive mode) m/z 604 [(M-fH)+] 

[Example 200: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-(6-methanesulfonyl-1 H-indol-2-

25 yl)-methanone] 
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[5-Amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-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 

5 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-1 H-benzimidazol-5-yl)-l H-pyrazol~4-yl]-(6-methanesulfonyl-lH-indol-2-
yl)-methanone was obtained as a pale yellow solid (8 mg, 32%). 

]H-NMR (DMSO-D6) 5: 12.48 (IH, d, J = 4.9 Hz), 12.33 (IH, s), 8.35 (IH, d, J - 4.9 Hz), 8.05 
(IH, s), 7.94 (IH, d, J - 8.5 Hz), 7.65-7.59 (4H, m)5 7.31-7.27 (1R 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-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid methyl 
ester (1381) 

Predetermined amounts of 6-bromo-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid 
methyl ester (300 mg, 0.73 mmol), palladium acetate (16.5 mg, 0.07 mmol), 
bis(l5l-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 areaction 

25 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 

30 chromatography (hexane/ethyl acetate = 97/3 to 7/3). Thus, a yellow solid was obtained (208 
mg, 77%). 

15 

20 
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]H-NMR (DMSO-D6) 5: 7.82-7.80 (2H, m), 7.68 (IH, brs), 7.52 (IH, d, J = 8.2 Hz), 7.42-7.39 
(2H, m), 7.32 (IH, d, J - 0.8 Hz), 7.00 (IH, dd, J - 8.3, 1.5 Hz), 3.83 (3H, s), 2.33 (3H, s), 
2.11-2.09 (IH, 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)+] 

The compounds of numbers 1382 to 1384 listed in Table 19 were synthesized as 
described in Step 19. 

Table 19 

Com­
pound 
No. 

Structure Compound name m/z 

1-382 & 
6-butyl-1 -(toluene-4-sulfonyl) 
-lH-indole-2-carboxylic acid 
methyl ester 

388 

1383 i- 5-cyclopropyl-l-(toIuene-4-
sulfony 1)- XH-indole-2-
carboxylic acid ethyl ester 

384 

: 1384 $ 
5 -b enzyi -1 -(toluene-4-
sulfonyl)-l H-indol e-2-
carboxylic acid ethyl ester 

434 

Step 20: Synthesis of 5-imidazol-l-yl-lH-indoIe-2-carboxylic acid ethyl ester (1385) 

[Hydrazone-based synthesis method] 
Synthesis of 2-[(E)-4-imidazol-l-yl-phenylimino]-propionic acid ethyl ester 
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4-imidazol-l-yI-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 on ice. The reaction mixture was 

5 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 jil), 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 ethanoi solution (5 ml) of ethyl pyruvate (465 jil) was added dropwise to the 
reaction mixture. After stirring at 50CC for 30 minutes, the mixture was further stirred at 25 °C 

10 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-l-yl-phenylimino]-propionic acid ethyl ester was obtained as a 
pale yellow powder (1.1 g, 99%). 

15 [Indole-based synthesis method] 
Synthesis of 5-imidazol-l-yl-lH-indole-2-carboxylic acid ethyl ester 

2-[(E)-4-Imidazol-l-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, 

20 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-l-yl-lH-indole-2-carboxylic 
acid ethyl ester was obtained as a yellow amorphous material (370 mg, 47%). 

25 
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. 

30 
Table 20 
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Com­
pound 
No. 

Structure Compound name m/z 

1386 
4-tert-butyl- lH-indole-2-
carboxylic acid ethyl ester 246 

1387 
5 -trifluoromethylsulfanyl-
lH-indole-2-carboxylic acid 
ethyl ester 

290 

1388 
5-trifluoromethylsulfanyl-
lH-indole-2-carboxylic acid 
ethyl ester 

274 [M-H] 

138& 
o 

F b—^ 

5-fluoro-4-trifluoromethyl-
lH-indole-2-carboxylic acid 
ethyl ester 

274 [M-H] 

1390 
>V=-» 0 6-tert-butyl-lH-indole-2-

carboxylic acid ethyl ester 248 

1391 
H 

VV^' P y 4,6-dimethyl- lH-indole-2-
carboxylic acid ethyl ester 218 

1392 
5 -tert-butyl -1 H-indol e-2 -
carboxylic acid ethyl ester 246 

1393 

SJ 
O 5-isopropyl-lH-indole-2-

carboxylic acid ethyl ester 232 

i 1394 

H 
^ /vH O 5 -phenoxy-1 H-indole-2 -

carboxylic acid ethyl ester 282 

Step 21: Synthesis of l-chloro-2-cyclopropylmethoxy-4-nitro-benzene (1395) 

A O. ^ .NO, 

CI 

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 
l-chloro-2-cyclopropyl-methoxy-4-nitro-benzene as a pale red solid. The crude product was 
used in subsequent reactions without being purified. 

10 

H-NMR (DMSO-D6) 5; 7.84 (IH, dd, J - 8.4, 2.5 Hz), 7.81 (IH, d, J - 2.5 Hz), 7.74 (IH, d, J 
8.4 Hz), 4.08 (2H, d, J - 7.1 Hz), 1.33-1.23 (IH, m), 0.63-0.59 (2H, m), 0.41-0.37 (2H, m) 

Step 22: Synthesis of 4-chloro-3-cyclopropylmethoxy-phenylamine (1.396) 

15 l-chloro-2-cyclopropylmethoxy-4-nitro-benzene (2.3 g, 10 mmol) was dissolved in 
ethanoi (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 

20 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, 

25 4-chloro-3-cyclopropylmethoxy-phenylamine was obtained as a pale yellow gum-like material 
(Mg). 

*H-NMR (DMSO-D6) 5: 6.95 (1HS d, J - 8.3 Hz), 6.28 (IH, d, J - 2.4 Hz), 6.11 (IH, dd, J = 8.3, 
2.4 Hz), 5.19 (2H, s), 3.76 (2H, d, J - 7.1 Hz), 1.24-1.18 (IH, m), 0.59-0.54 (2H, m), 0.35-0.30 

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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Iodine (1.4 g, 5.5 mmol. 1.1 eq.) was gradually added to a mixture solution of 
5 4-bromo-3-trifluoromethyl aniline (1.2 g, l.Ommol), silver sulfate (1.72 g, 5.5 mmol, 1.1 eq.), 

and anhydrous ethanoi (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 

10 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. 

1H-NMR(DMSO-D6) 5; 7.94 (IH, s), 7.15(1H, s), 5.86 (2H, s) 
15 ESI (LC-MS positive mode) m/z 366, 368 [(M-fH)+] 

The compounds of numbers 1398 to 1402 listed in Table 21 were synthesized as 
described in Step 23. 

20 Table 21 
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Com­
pound 
No. 

Structure Compound name m/z 

1398 
FJLAJ 5-bromo-4~fluoro-2-iodo-

phenylamine 
316,318 

1393 4-bromo-5-fluoro-2-iodo-
phenylamine 316, 318 

1400 F>:IT 2,2-difluoro-6-iodo-benzo 
[l,3]dioxol-5-ylamine 300 

1401 
4-chloro-5-
cyclopropylmethoxy-2-iodo-
phenylamine 

324, 326 

1402 
BrA^A( 

4-bromo-2-iodo-5-methoxy-
phenylamine 3281,330 

Step 24: Synthesis of N-(4-bromo-2-iodo-5-trifluoromethyl-phenyl)-4-methyl 
benzenesulfonamide (1403) 

5 

F 0=S=0 

4-Bromo-2-iodo-5-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). 
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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 ethyl acetate. The organic layer was isolated, and washed 
with an aqueous solution of 1 M hydrochloric acid and an aqueous solution saturated with 

5 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 
(TFIF) 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 

10 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 

15 pale brown solid (494 mg, three-step yield of 95%). 

]H-NMR (DMSO-D6) 5: 10.10 (IH, s), 8.34 (IH, s), 7.58 (2H, d, J - 8.2 Hz), 7.39 (2H, d, J - 8.2 
Hz), 7.27 (IH, s), 2.38 (3H, s) 
ESI (LC-MS positive mode) m/z 520, 522 [(M-rH)+] 

20 
The compounds of numbers 1404 to 1408 listed in Table 22 were synthesized as 

described in Step 24. 

Table 22 
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Com­
pound 

; No. 
Structure Compound name m/z 

1404 £ N-(5-bromo-4-fluoro-2-iodo-
phenyl)-4-methyl-
benzenesulfonamide 

470,472 

: 1405 £ N-(4-bromo-5-fluoro-2-iodo-
pheny 1 )-4 -m ethyl -
benzenesulfonamide 

Not 
observed 

1406 £ ;*xc 
N-(2,2-difluoro-6-iodo-benzo 
[1,3 ]dioxoI-5-yl)-4-methyl-
benzenesulfonamide 

454 

1407 

N-(4-chloro-5-
cyclopropylmethoxy-2-iodo-
phenyl)-4-methyl-
benzenesulfonamide 

478,480 

. 1403 
N-(4-bromo-2-iodo-5-
methoxy-phenyl)-4-methyl-
benzenesulfonamide 

482,484 

Step 25: Synthesis of 5-bromo4-(tohiene-4-suIfonyl)-6-trifluoromethyl-lH-indole-2-carboxylic 
acid ethyl ester (1409) 

5 

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-benzenesulfonamide (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 

5 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, 

10 5-bromo-1 ~(toluene-4-sulfonyl)-6-trifluoromethyl-1 H-indole-2-carboxylic acid ethyl ester was 
obtained as a pale brown solid (195 mg, 50%). 

!H-NMR (DMSO-D6) 5: 8.37 (IH, s), 8.29 (IH, s), 7.89 (2H, d, J - 8.2 Hz), 7.47 (2H, d, J = 8.2 
Hz), 7.43 (IH, s), 4.36 (2H, q, J = 7.1 Hz), 2.38 (3H, s), 1.30 (3H, t, J - 7.1 Hz) 

15 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. 

20 Table 23 
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Com­
pound 
No. 

Structure Compound name m/z 

14-10 S; 
5r ^ 

6-bromo-5-fiuoro- 1-(toluene 
-4-sulfonyl)-lH-indole-2-
carboxylic acid ethyl ester 

440, 442 

1411 
5 -bromo-6-fluoro-1 -(toluene 
-4-sulfonyl)-lH-indole-2-
carboxylic acid ethyl ester 

Mot 
observed 

1.412 
3 5-bromo-1 -(toluene-4-

sulfonyl)-6-trifluoromethyl 
-lH-indole-2-carboxylic acid 
ethyl ester 

490, 492 

1413 
6 

0 J ~=u 

2,2-difluoro-5-(toluene-4-
sulfonyl)-5H-[ 1,3 Jdioxolo 
[4,5-f]indole-6-carboxylic 
acid ethyl ester 

424 

; 1414 
,9 5-chloro-6-

cyclopropylmethoxy-1 -
(toluene-4-sulfonyl)-1H-
indole-2-carboxylic acid 
ethyl ester 

448,450 

Step 26: Synthesis ofN-benzhydrylidene-N'-(3,5~di~fe7t~butyl-phenyl)-hydrazine (1415) 

Palladium acetate (8.4 mg, 0.037 mmol) and 
2-dicyclohexylphosphino-2,,4',6,-tri-i-propyl~l,r-biphenyl (X-PHOS) (35.6 mg, 0.074 mmol) 
were dissolved in tert-amyl alcohol (10 jil, 0.093 mmol) and anhydrous ethylene glycol dimethyl 

10 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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l-bromo-3,5-di-r-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 

5 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-terf-butyl-phenyl)-hydrazme was obtained as a yellow amorphous 
material (699 mg, 97.7%). 

10 
'H-NMR (DMSO-D6) 6: 8.72 (l.OH, s), 7.63-7.53 (3.0H, m), 7.42-7.25 (7.0H, m), 7.11 (2.0H, s), 
6.83 (l.OH, s), 1.26 (18.0H, s) 
ESI (LC-MS positive mode) m/z 385 [(M+H)+] 

15 Step 27: Synthesis of 4,6-di-ferf-butyl-lH-indole-2-carbonic acid ethyl ester (1416) 

N-Benzhydrylidene-N'-(3,5-di-f{?rf-butyl-phenyl)-hydrazine (617 mg, 1.6 mmol) was 
20 dissolved in ethanoi (12 ml). Then, ethyl pyruvate (212 pi, 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 

25 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-lH-indole-2-carboxylic acid ethyl ester was obtained as a brown solid (268 mg, 

30 56%). 

'H-NMR(DMSO-Ds) 5: 11.76 (l.OH, brs), 7.27 (l.OH, s), 7.22-7.22 (l.OH, brm), 7.04-7.03 
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(l.OH, brm), 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-yl)-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic 
5 acid methyl ester (1417) 

6-Bromo-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid methyl ester (202.0 mg, 
10 0.495 mmol). dichlorobis(triphenyiphosphine)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 

15 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 

20 pressure was purified by amino gel column chromatography (n-hexane/ethyl acetate = 7/100 to 
63/100). Thus, 6-(5-fluoro-pyridin-2-yl)-I~(toluene-4-sulfonyl)~lH-mdole-2-carboxylicacid 
methyl ester was obtained as a pale yellow amorphous material (150.5 mg, yield of 72%). 

1 H-NMR (CDCI3) 5: 8.70 (IH, s), 8.59 (IH, d, J = 2.7 Hz), 7.93 (3H, d, J = 8.2 Hz), 7.83 (IH, dd, 
25 J - 8.8, 3..8 Hz), 7.65 (IH, d, J = 8.2 Hz), 7.53 (IH, td, J - 8.4, 2.9 Hz), 7.29-7.25 (2H, m), 7.19 

(IH, s), 3.95 (3H, s), 2.37 (3H, s) 
ESI (LC-MS positive mode) m/z 425 [(M+H)4] 

30 
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 
No. 

Structure Compound name m/z 

141S j "jj o^s=o 
SJ -^-v-^r-N o \JJ^ 

6-pyridin-2-yI- l-(toluene-4-sulfonyl) 
-lH-indole-2-carboxylic acid 
methyl ester 

407 

1419 
6 
0^3=0 

U>"V 

6-pyridaziii-3-y I-1 -(tolucne-4-
sulfonyl)- lH-indole-2-carboxylic acid 
methyl ester 

408 

1420 

J 
^ 09 

^XXri-
l-(loluene-4-sulfony!)-6-(5-
trifiuoromethyl-pyridin-2-yl)-lH-
indole-2-carboxylic acid methyl ester 

475 

1421 o. .5s 
_ F I | "-S«o 'tAvJ 

l-(toluene-4-sulfonyl)-6-(6-
trifluoromethyl-pyridin-2-yl)-1H-
indole-2-carboxylic acid methyl ester 

475 

1422 o <s SL
, 

I 
o 

O
^
C

J 
i 

6-(5-chloro-pyridin-2-yl)- l-(toluene 
-4-sulfonyl)- lH-indole-2-carboxyiic 
acid methyl ester 

441 

1423 
I (5 

fjfl" C>0 
H2R. 

l-(toluene-4-sulfonyl)-6-(3-
trifluoromethyl-pyridin-2-yI)-lH-
indole-2-carboxylic acid methyl ester 

475 

1424 XF 1 -(to!.uene-4-sulfonyl)-6-(4-
trifluoromethyl-pyridin-2-yl)- 1H-
indole-2-carboxylic acid methyl ester 

475 

1425 
(f^l 

^ jf" 0=5=0 

6-(3-chloro-pyridin-2-yI)- l-(toluene 
-4-sulfonyl)- lH-indole-2-carboxylic 
acid methyl ester 

441, 443 

1426 P $ QUlfo 
6-(3-fluoro-pyridin-2-y!)- l-(toluene 
-4-sulfonyl)-1 H-indoIe-2-carboxy lie 
acid methyl ester 

425 

U2? 
?~i 0 0V 

6-(6-morpholin-4-yI-pyridazin-3-yl) 
-1 -(toluen.e-4-suifonyl)- IH-indoIe-2-
carboxylic acid methyl ester 

493 
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Step 29: Synthesis of 
[5-amino~l-(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4-ylH5-(6-methoxy-pyridin-3-yl)-I-(t 
oluene-4-sulfonyl)-lH-indol-2-yl] methanone (1428) 

A mixure of dioxane (0.6 ml), 
[5-amino-l -(2-methyl-lH-benzi.midazol-5-yl)-lH-pyrazol-4-yl]-[5-bromo-l-(toluene-4-sulfonyl) 

10 -lH-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^ 0.5 lmmol) was stirred at 140CC 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. 

15 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-1 H-benzimidazol-5 -yl)-1 H-pyrazol-4-yl] - [5-(6-methoxy-pyridin-3 -yl)-1 -(t 
oluene-4-sulfonyl)-lH-indol-2-yl]-methanone was obtained as a pale yellow solid (54 mg, 85%). 

20 
te-NMR (DMSO-D6) 6: 12.50 (IH, s), 8.50 (IH, d, J = 2.4 Hz), 8.08-8.04 (4H, m), 7.94 (IH, d, 
J = 1.8 Hz), 7.77 (IH, s), 7.74 (IH, dd, J = 9.1, 1.8 Hz), 7.63-7.61 (2H, m), 7.46-7.40 (2H, m), 
7.30 (IH, dd, J = 8.5, 1.8 Hz), 7.25 (IH, s), 7.06 (2H, s), 6.93 (IH, d, J = 8.5 Hz), 3.90 (3H, s), 
2.54 (3H, s), 2.37 (3H, s) 

25 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. 

30 Table 25 

5 
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Com­
pound 
No. 

Structure Compound name rn/z 

1429 

h\ 

V—*v' 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol 
-4-yI]-[6-(6-morphoIin-4-yl-
pyridin-3 -yl)-1 -(toluene-4-
sulfonyl)-lH-indol-2-yl] 
-methanone 

673 

1430 

\ o 
t, 

C: 
s'^ 

[5-amino-1 -(2-melhyI-lH-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-[6-pyridin-3-yl)-l-(toluene 
-4-sulfonyl)-lH-indol-2-yI] 
-methanone 

588 

1431 

i rs 
„ J; Ij-, 

Qi?" <%xr 

[5 -amino-1 -(2-methyl-l H-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-[5-(6-morpholra-4-yl-
pyridin-3 -yl)-1 -(toluene-4-
sulfonyl)-lH-indol-2-yl] 
-methanone 

673 

1432 & ,-^Oo^ -f j <n, 

[5-amino-l-(2-methyl-lH-
benzimidazol-5 -yl)-1 H-pyrazol 
-4-yl]-[5-pyridixi-3-yl-l-(toluene 
-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

588 

1433 

6 
" 0 

-jXMw/s^ 

[5-amino-l-(2-methyl-lH-
beELzimidazol-5-yI)-IH-pyrazol 
-4-ylj-[5-(6-piperadin-l-yl-
pyridin-3 -yl)-1 -(toluene-4-
sulfonyl)-lH-indol-2-yl] 
-methanone 

672 

: 1454 .£. 
jc/^Cy., " Gw"~ 

[5-amino- i -(2-methyl- i H-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-(5-(6-hydroxy-pyridin-3-
yI)-l-(toluene-4-sulfonyl)-lH-
indol-2-yl]-metbanone 

604 

1435 

-Y 

[5-amino-l -(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol 
-4-y]]-[6-(3,4,5,6-tctrahydro-2H 
[l,2']bipyridin -5'-yl)-l-
(toluene-4-sulfonyl)-1 H-indol 
-2-yl]-methanone 

671 

: 1436 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazoI 
-4-yl}-[6-(6-piperadin-1 -yl-
pyridin-3-yl)-1 -(toluene-4-
sulfonyl)-lH-indol-2-yl] 
-methanone 

672 

: 1437 

d 
t 

[5-amino-l-(2-methyl-lH-
benzimidazol-5 -yl)- IH-pyrazol 
-4-yi]-[6-[2-(4-methy!-piperadin 
-l-yl)-pyridin-4-yl]-l-(toluene 
-4-sulfoDyl)-lH-indol-2-yl] 
-methanone 

686 
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1438 

b 
"~V0 '= MH, /V"' 

[5-amino-l-(2-methyi-lH-
benzimidazol-5-y])-lH-pyTa2ol 
-4-yl] -[6-pyridin-4-yl-1 -(toluene 
-4-sulfonyl)-lH-indoi-2-yl] 
-methanone 

588 

1339 

6 [5-amino-l-(2-methyl-lK-
benzimidazol-5-yl)-IH-pyrazol 
-4-yl]-[6-(l-methyl-1 H-pyrazol 
-4-yl)-l-(toluene-4-sulfonyl)-lH-
indol-2-yl]-methanone 

591 

•H4D 

fk. 
[5-amino-l -(2-methy]-lH-
berizmiidszol-5-yl)-lH-pyiazol 
-4-yl]-[6-(5-methoxy-pyridin-3-yl) 
-1 -(toluene-4-sulfonyl)- IH-indol 
-2-yl]-methanone 

618 

1441 !' Vrt-
H 

[5-amino-l -(2 -methyl-1H-
benzimi dazol-5 -y 1)-1 H-pyrazol 
-4-yl]-[6-(2-methoxy-pyridin-3-yl) 
-l-{tolaene-4-sulfoDyl)-lH-indol 
-2-ylj-methanonc 

618 

1442 

> A o=s=o liJ 
l*""i| Q=S =0 

g,i3r;r 
H 

[5-amino- l-(2-methyl-lH-
benzixnidazol-5-yl)-lH-pyrazol 
-4-y!]-[6-(5-methanesuIfony]-
pyridin-3 -yl)-1 -{toluene-4-
suifonyl)-1 H-mdol-2-yl] 
-methanone 

666 

1443 vw-C* 
(v"txr 

[5-amino-l-(2-methyl-lH-
benzknidazol-5-yl)-!H-pyrazoI 
-4-ylj-[6-(4-methyl-pyridin-2-j'l) 
-l-(toluene-4-suifonyl)-lH-indol 
-2-yl]-methanone 

602 

. 1441 O-CK^"^1 

[5-amino-1 -(2-metbyl-lH-
benzimidazoI-5-yI)-lH-pyrazol 
-4-yl}-[6-(4-morpholin-4-yl-
phenyl)-l -(toluene-4-sulfonyl) 
-lH-indol-2-yl]-methanone 

672 

1445 
aol; g'txy 

H 

[5-amino-l-(2-methyl-1H-
benzimidazol-5-yl)-1 H-pyrazol 
-4-yl]-[6-(2-methoxy-phenyl)-1 -
(toluene-4-sulfony!)- IH-indol 
-2-y]]-nxethanone 

617 

1446 

(5 
euro 

U^yJ^ 
v-TfrV 

H 

[5-amino-l-(2-methyl-1H-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-[6-phenyl-l-(toluene-4-
suIfonyl)-lH-indol-2-yl] 
-methanone 

587 
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1447 

i 
- C 

rvU^W!H: 
(j '"'xxy 

'* H 

[5-ammo-] -(2-methyl-lH-
be&zimidazol-5-yl)-lH-pyrazol 
-4-yl]-[5-(2-fluoro-phenyl)-l-
(toluene-4-sulfonyl)-IH-indol 
-2-y]]-methanone 

605 

1443 
4 

/,fi= 
U V"-0iv 

H 

[5-amino-1-(2-methyl-1H-
betizimidazol-5-yl)-lH-pyrazol 
-4_~y 1.1 ~[ i -(toluene -4 - sulfonyl) - 5 -
(2-trifluoromethyl-phenyl)-1H-
indol-2-yl]-metlianone 

655 

1449 

xS ~'4-o 
JCX!/ 

"JY x,r 
H 

[5-amino-l-(2-methyl-1H-
benzumdazol-5-yl)-1 H-pyrazol 
-4-yl]-[5-(3-fluoro-phenyl)-l-
(toluene-4-sulfony!)-lH-mdol 
-2-ylj-methanone 

605 

1450 
,£ 

X> 5-^v 
H 

[ 5 -amino-1 -(2 -methyl-1H-
benzimidazol-5 -yl)- IH-pyrazol 
-4-yI]-[ 1 -(toluene-4-sulfonyl)-5-
(3-tnfluoromethyl-pbenyl)-lH-
indol-2-yl]-methanone 

655 

1451 

od 
V_^ •:"^ 

r-i ^ T y~ 

H 

[5-amino-l-(2-methyl-lH-
benzimidazol-5 -yl)- IH-pyrazol 
-4-yl] -[6-(2 -fluoro-phenyl)-1 -
(toluene-4-sulfonyl}- IH-indol 
-2-yl]-methanone 

605 

1452 

Q>^ 
[5-amino-1-(2-methyl-lH-
benzimidazol-5-yl)-IH-pyrazol 
-4-yl]-[6-(3-fluoro-pbenyI)-l-
(toluene-4-sulfonyl)-lH-mdol 
-2-yl]-methanone 

605 

1453 

$ F-^--x Q-^ 
XjL^-jf J 

i n—^ NH-

[5-amino-1 -(2-methyl- 1H-
benzimidazol-5-yl)-IH-pyrazol 
-4-yl] -[6-(4-£luoro-phenyl)-1 -
(toluene-4-sulfonyl)- IH-indol 
-2-yl]-methanone 

605 

1454 

n °S° 
VYVJ5 

" ar 
H 

[ 5 -amino-1 -(2 -metiiyl -1H-
benzimidazol-5-yl)- IH-pyrazol 
-4-yl]-[6-(2-ohloro-pbenyl)-l-
(toluene-4-sulfonyl)-lH-indol 
-2-yl]-methanone 

621, 623 

1455 
r- "« c,'^0cH. «»• i-, N- w 

H 

[S-amino-l-(2-mcthyl-lH-
benzimidazol-5-yl)-IH-pyrazol 
-4-y]]-[6-(3-oh]oropbeDy])-l-
(toluene-4-suifonyl)- IH-indol 
-2-yl]-methanone 

621, 623 
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1456 

6 
CfTX 

H 

[5-amino-l -(2-methyl-lH-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-[6-(4-chloro-phenyl)-l-
(toluene-4-sulfonyl)-lH-indol-2-ylj 
-methanone 

621,623 

1457 

4 
'vk-^vN 0 
FX 0-^WNH= F 1 F /=^ 

^ T'.j ir YT v,^ H 
H 

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

655 

1458 b'l ^ /m2 

^~CCr 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)- IH-pyrazol 
-4-yl]-[l-(toluene-4-sulfonyl)-6-
(3 -trifluoromethylphenyl)- 1H-
indol-2 -yl] -methanone 

655 

1459 

6 °'S [5-amino-1 -(2-methyl-1H-
benzimidazol-5-yl)-lH-pyrazol 
-4-yl]-[ 1 -(toluene-4-sulfonyl) -6-
(4-trifliaoromethyl-phenyl)- 1H-
indol-2 -yl] -methanone 

855 

1460 

(5 
^ * -c% 

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

655 

1451 

$ 

F 
H 

[5-amino-l -(2 -methyl-1H-
benzimidazol-5-yl)-1 H-pyrazol 
-4-yl]-[6-(2,4-difluoro-phenyl)-l-
(toluene-4-sulfonyl)-lH-indol-2-yl] 
-methanone 

623 

1462 

^•ay 
H 

[ 5 -amino-1 -(2 -methyl-1H-
benzimidazol-5 -yl) -1 H-pyrazol 
-4 -yl] -[6-(3 -chloro-4-fluoro-
phenyl)-l -(toluene-4-sulfonyl) 
- IH-indol-2-yl]-methanone 

640, 642 
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Compound No. Structure Compound name m/z 

1580 

6 
UvvO 

4 N > i v-W y — N 
H 

[5-amino-l-(2-methyJ-lH-
benzimidazo!-5-yI)-lH-

py razol-4-yI ] - [6-(3-ch!oro-
pyridin-4-yl)-l-(toluene-4-
suifonyi)-lH-mdoi-2-vI]-

methanone 

622 

1581 i 
M

 

/=<
, ^ /; 

) / 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yI)-lH-

py razol-4-y I ] - [ 6-(6-
roethylpyridm-3-yI)~l~ 

(to!uene-4-sulfonyI)-lH-
indof-2-yI]-methanone 

602 

1582 

ri 
fH 

4 ,!)-N T 1 >~ W -* 

[5-amino-l-(2-methyI-lH-
benzimidazo!-5-yl)-lH-

pyrazol-4-yl]-[6-(5-fluoro-
py rid in-3-y J)-1 -(tol uene-4-
suIfony!)-lH~indoI-2-yl]-

methanone 

606 

1583 ^ fy> ox 
[5-amiiio-l-(2-methyI-lH-

benzimidazo!-5-yI)-1 H~ 
pyrazo!-4-yI]-fl-(toIuene-4-

sulfonyi)-6-(2-
trifluoromethyl-pyridin-3-

yI)-lH-indol-2-yI]-
methanoae 

656 

1584 

cS [5-amino-l-(2-methyl~lH-
benzimidazol-5-yI)-lH-

pyrazol-4-yI]-[6-(5-chloro-2-
methoxy-pyridio-3-yI)-i-
(to!uene-4-sulfony!)-lH-
indoI-2-yIj-methanone 

652 

1585 

c, 

i^S 
WJUHL^NH, 

[5-amino-l-(2-methyI-lH-
benzimidazoI-5-yI)-lH-

pyrazol-4-y!]-[6-(5-chloro-
pyridin-3~yI)-l-(toIuene-4-
suIfonyl)-lH-indoI-2-yi]-

methanone 

622 



245 

1586 
6 
0^0 

A 1 ^ 
\»/ 

[5-ammo-l-(2-methyl-lH-
benzimidazol-5-yI)-lH-

pyrazol-4-yl]-[6-thiophen~3-
yi-l-(toluene-4-suIfonyI)-
lH-indol~2-yl]-rnethanone 

593 

1587 

•0 ,2^-CI 0^0 

kJLJ 

-1 

[5-amino-l-(2-raethyI-lH-
benzimidazoI-5-yI)-lH-

pyrazo!-4-y!]-[6-(4-
chloropyridin-3-yl)-l-

(toiuene-4-sulfonyI)-lH-
indol-2-yIj-methanone 

622 

1588 

6 
N V 1 *•— 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yf)-lH-

pyrazol-4-yl]-[6-thiphen-2-
yI~l-(toIuene-4-sulfonyI)-
lH-indol-2-yl]-methanone 

593 

1589 

0 
VYlV 

H 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yI)-lH-

pyrazoI-4-yI]-[6-(3-fluoro-
pyridm-4-vl)-l-(toIuenc-4~ 
s«Ifonyi)-lH-indoi-2-yIJ-

methanone 

606 

1590 

Th
°r

&
 

i 

X
 

; 
[5-amino-l~(2~methy]-lH-

benzimidazol-5-yl)-lH-
pyrazoI-4-yl]-[X-(toIuene-4-

suIfonyI)-6-(2-
tritluoromethyl-pyridin-4-

yl)-lH-indoI-2-yIJ-
methanone 

656 

Step 30: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl] -[6-pyridazin-4-yl-1 -(toluene-4-
ulfony 1)-1 H-indol-2-yl]-methanone (1463) 
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A mixture of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[6-iodo-1 -(toluene-4-sulfonyl)-1 

5 H-indol-2-yl]-methanone (194.9 mg, 0.306 mmol), [l,r-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 

10 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 (II) 

15 (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 

20 reduced pressure was purified by silica gel column chromatography (dichloromethane/methanol 
= l°/otol2%). Thus, 

[5-amino-1 -(2-methyl-lH-benzimidazol-5-yl)- lH-pyrazol-4-yl]-[6-pyridazin-4-yl-1 -(toIuene-4-s 
ulfonyl)-lH-indol-2-yl]-methanone was obtained as a pale yellow amorphous material (20.0 mg, 
yield of 11%). 

25 
ESI (LC-MS positive mode) m/z 589 [(M+H)+] 
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Step 31: Synthesis of (l-benzenesulfonyl-lH-indol-6-yl) methanol (1464) 

5 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-lH-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 

10 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- lH-indol-6-yl)-methanol was obtained as an oily 
brown material (859 mg, 100%). 

15 
!H-NMR (DMSO-D6) 6: 7.96-7.92 (3H, m), 7.74 (IH, d, J = 3.7 Hz), 7.68-7.67 (IH, m), 
7.60-7.55 (2H, m), 7.52 (IH, d, J= 8.0 Hz), 7.19-7.17 (IH, m), 6.80 (IH, dd, J - 3.7, 0.8 Hz), 
5.30 (IH, t, J = 5.7 Hz), 4.59 (2H, d, J = 5.7 Hz) 
ESI (LC-MS positive mode) m/z 288 [(M+H)+] 

20 
Step 32: Synthesis of 1 -benzenesulfonyl~6-(ferf-buty 1-diphenyl-silanyloxymethyl)-1 H-indole 
(1465) 

25 
Predetermined amounts of l-benzenesulfonyl-lH-indol-6-yl)-methanol (859 mg^2.99 

mmol), tert-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. 

5 
ESI (LC-MS positive mode) m/z 526 [(M+H)+] 

Step 33: Synthesis of l-benzenesulfonyl-6-(/:e?'/i-butyl-diphenyl-silanyloxy 
methyl)-lH-indole-2-carboxylic acid methyl ester (1466) 

10 

A tetrahydrofuran (THF) solution of lithium diisopropyl amide (LDA) was prepared by 
adding a hexane solution of 1.0 M n-butyi lithium (2.8 ml. 4.49 mmol) dropwise to a 

15 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 
l-benzenesulfonyl-6-(te?-f-butyl-diphenyl-silanyloxymethyl)-lH-indole was cooled to -78°C, and 
a prepared tetrahydrofuran (THF) solution of lithium diisopropyl amide (LDA) was added 

20 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 

25 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-(rer^-butyl-diphenyl-silanyloxymethyl)-1 H-indole-2-carboxylic acid methyl 
ester was obtained as a brown amorphous material (882 mg, 51%). 

30 ESI (LC-MS positive mode) m/z 584 [(M+H)+] 

Step 34: Synthesis of 
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5-(l-fer/-butoxycarbonyl-l,2,3,6-tetrahydro-pyridin-4-yl)-l-(toluene-4-sulfonyl)-lH-indole-2-ca 
rboxylic acid ethyl ester (1467) 

5-Bromo-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid ethyl ester (844 mg, 2.0 
mmol), 4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-l-carboxylic 
acid ferr-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 

10 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, 

15 5-(l -terr-butoxycarbonyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1 -(toluene-4-sulfonyl)-1 H-indole-2-ca 
rboxylic acid ethyl ester was obtained as a colorless amorphous material (1.0 g, 97.2%). 

^-NMR (DMSO-D6) 5: 7.96 (IH, d, J = 9.1 Hz), 7.84 (2H, d, J - 8.2 Hz), 7.68 (IH, d, J= 1.8 
Hz), 7.60 (IH, dd, J - 9.1, 1.8 Hz), 7.41 (2H, d, J = 8.2 Hz), 7.34 (IH, s), 6.17 (IH, s), 4.34 (2H, 

20 q, J = 7.0 Hz), 4.02-3.98 (2H, m), 3.57-3.51 (2H, m), 2.51-2.45 (IH, m), 2.34 (3H, s), 1.42 (9H, 
s), 1.32 (3H, t, J - 7.0 Hz) 
ESI (LC-MS positive mode) m/z 525 [(M+H)+] 

o=s=o 
o // 

0 

5 

The compounds of numbers 1468 and 1469 listed in Table 26 were synthesized as 
25 described in Step 34. 

Table 26 
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Com­
pound 
No. 

Structure Compound name m/z 

1468 

c) 
rrY>4 0-\ 

0 

5 -(1 -tert-butoxy carbonyl-
1,2,3,6-tetrahydro-pyridin 
-4-yl)-6-fluoro-1 -(toluene-4-
suIfonyl)-lH-indole-2-
carboxylic acid ethyl ester 

543 

1469 

_ £ 
rj 0=3=0 

V^^YN- iT' 
., rj ^ 

5-(1 -tert-butoxy carbonyl-
1,2,3,6-tetrahydro-pyridin 
-4-yl)-1 -(toluene-4-sulfonyl) 
-6-trifluoromethyl- IH-indole 
-2-carboxylic acid ethyl ester 

593 

Step 35: Synthesis of 
5-(l-terr-butoxycarbonyl-piperidin-4-yl)-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid 

5 ethyl ester (1470) 

A mixture of 
10 5-(l -terf-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 

15 chromatography. Thus, 
5-(l-/'err-butoxycarbonyl-piperidin-4-yl)-l-(toluene-4-sulfonyl)-lH-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) 5: 7.92 (IH, d, J = 8.8 Hz), 7.87 (2H, d, J - 7.9 Hz), 7.53 (IH, d, J -1.5 
Hz), 7.42 (2H, d, J - 7.9 Hz), 7.39 (IH, dd, J =* 8.8, 1.5 Hz), 7.30 (IH, 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 = 7.0 Hz) 
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 
No. 

Structure Compound name m/z 

1471 

X Q 
* °t°o 

1 0 

5-(l-tert-butoxycarbonyl-
piperidin-4-yI)-6-fluoro-1 -
(toluene-4-sulfonyl)- 1H-
indole-2-carboxylic acid 
ethyl ester 

489 
[M-tert-

Bu] 

1472 
. 9 Fi °T°o 

FTYV-0-\ 

1 D 

5 _(1 -tert-butoxy carb ony 1 -
piperidin-4-yl)-1 -(toluene-4-
sulfonyl)-6-trifluoromethyl 
- IH-indole-2-carboxy lie acid 
ethyl ester 

595 

Step 36: Synthesis of 5-piperidin-4-yl-l-(toluene-4-sulfonyl)-lH-mdole-2-carboxylic acid ethyl 
15 ester (1473) 
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5-( 1 -fert-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) 

5 and 4 M hydrochloric acid/ethyl 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)-1 H-indole-2-carboxylic acid ethyl ester 
hydrochloride was obtained as a colorless amorphous material (332 mg). 

10 !H-NMR (DMSO-D6) 5: 8.78 (IH, brs), 7.98 (IH, d, J = 8.5 Hz), 7.90 (2H, d, J = 8.5 Hz), 7.51 
(IH, s), 7.44 (2H, d, J - 8.5 Hz), 7.38-7.36 (2HS m), 4.34 (2H, q, J - 7.1 Hz), 3.02-2.90 (4H, m), 
2.36 (3H, s), 1.95-1.78 (5H, m), 1.31 (3H, t, J - 7.1 Hz) 
ESI (LC-MS positive mode) m/z 427 [(M+H)*] 

15 The compounds of numbers 1474 and 1475 listed in Table 28 were synthesized as 
described in Step 36. 

Table 28 



253 

Com­
pound 
No. 

Structure Compound name rn/z 

. 1474 

0 6-fluoro-5-piperidin-4-yl-l-
(toluene-4-sulfony 1)- 1H-
indole-2-carboxylic acid 
ethyl ester 

445 

1475 

<0 
f/\ ^0 

5-piperidin-4-yl-1 -(toluene 
-4-sulfonyl)-6-trifluoromethyl 
-lH-indole-2-carboxylic acid 
ethyl ester 

495 

Step 37: Synthesis of 
5-(l-isopropyl-piperidin-4-yl)-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid ethyl ester 

5 (1476) 

Amixture of 5-piperidin-4-yl-l-(toluene-4-sulfonyl)-lH-indoie-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 5-(l-isopropyl-piperidin-4-yl)-l~(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid ethyl ester 
was obtained as a colorless gum-like material (191 mg, 69%). 

1 H-NMR (DMSO-D6) 5: 7.91 (IH, d, J - 8.5 Hz), 7.87 (2H, d, J = 8.5 Hz), 7.52 (IH, d, J = 1.8 
Hz), 7.42 (2H, d, J - 8.5 Hz), 7.39 (IH, dd, J = 9.2, 1.8 Hz), 7.31 (IH, s), 4.34 (2H, q, J - 7.1 

10 Hz), 2.87 (2H, d, J = 11.6 Hz), 2.74-2.67 (IH, m), 2.56-2.53 (IH, m), 2.35 (3H, s), 2.21 (2H, dd, 
J = 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, J -
6.7 Hz) 
ESI (LC-MS positive mode) m/z 469 [(M+H)+] 

15 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
pound 
No. 

Structure Compound name m/z 

147? 

6 
rco: 

' yYV-X 
J". 4 ' fl !, 

Ya • -
6-fluoro-5 -(1 -i sopropyl-
piperidin-4-yl)-1 -(toiuene-4-
sulfonyl)-lH~indole-2~ 
carboxylic acid ethyl ester 

487 

1478-

A xr °*?=o 5 -(1 -cy clopentyl-piperidin 
-4-yl)-1 -(toluene-4-sulfonyl) 
- IH-indole-2-carboxylic acid 
ethyl ester 

495 

1479 

r> °*fo 
rT0>vx 

5-( 1 -cy clohexyl -piped din 
-4-yl)-1 -(toluene-4-sulfonyl) 
-lH-indole-2-carboxylic acid 
ethyl ester 

509 

14S0 

lr p oW F '| fVvy 
5 -(1 -i sopropyl-piperi din-4-y 1) 
-1 -(toluene~4-sulfonyI)-6-
trifluorom ethyl-1 H-indole-2-
carboxylic acid ethyl ester 

537 

Step 38: Synthesis of 6-(l-methyl-piperidin-4-yl)-l-(toluene-4-sulfonyl)-lH-indole (1481) 
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Preparation of zinc reagent: 
An anhydrous tetrahydrofuran (THF) solution (3.5 ml) of 4-chloro-l-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 
5 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 ml) and anhydrous 
l-methyl-2-pyrrolidinone (0.6 ml). This was stirred for 30 minutes. 

10 Coupling reaction: 
6-Bromo-l-(toluene-4-sulfonyl)-lH-indole (340 mg, 0.97 mmol), 

Tris(dibenzylideneacetone)dipalladium (0) (23 mg, 0.025 mmol), and 
(3-diethoxyphosphinothioylsulfanyl-l,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 

15 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 

20 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-(l-methyl-piperidin-4-yl)-l-(toluene-4-sulfonyl)-lH-indole was obtained as a wax-like solid 
(293.7 mg, 82%). 

25 
!H-NMR (DMSO-DS) 5: 7.83 (2H, d, J - 8.2 Hz), 7.75 (IH, d, J - 1.5 Hz), 7.71 (IH, d, J = 3.7 
Hz), 7.48 (IH, d, J = 8.1Hz),7.38 (2H, d, J - 8.2 Hz), 7.14 (IH, dd, J = 8.1,1.5 Hz), 6.76 (IH, d, 
J - 3.7 Hz), 2.89-2.87 (2H, m), 2.61-2.52 (IH, m), 2.31 (3H, s), 2.21 (3H, s), 1.99 (2H, td, J -
11.4, 5.7 Hz), 1.76-1.62 (4H, m) 

30 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. 

35 Table 30 



257 

Com­
pound 
No. 

Structure Compound name m/z 

14-82 

XX 
c=s=o 

6-fluoro-5-(l-methyl-
piperidin-4-yl)-l-(toluene 
-4-sulfonyi)-lH-indole-2-
carboxylic acid ethyl ester 

459 

1483 

0 
o=s=o 

- XtH XX 

5-(l-methyl-piperidin-4-yl) 
-1 -(toluene-4-sulfony 1)-1H-
indole-2-carboxylic acid 
ethyl ester 

441 

Step 40: Synthesis of 4-chloro-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid methyl ester 
(1484) 

5 
Ci 

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 

10 diisopropyl amine (370 jil). The prepared solution was added at -78°C to a tetrahydrofuran 
(THF) solution (6 ml) of 4-chloro-l-(toluene-4-sulfonyl)-IH-indole. This was stirred for 15 
minutes. After adding methyl chloroformate (169 p.1) 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 

15 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-l-(toluene-4-sulfonyl)-lH-indole-2-carboxylic acid methyl ester was obtained as 
a colorless solid (591 mg. 82%). 

5 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. 

10 Table 31 
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Com­
pound 
No. 

Structure Compound name m/z 

. 1485 

j o 3 -fluoro-1 -(toluene-4-sulfonyl) 
-lH-indole-2-carboxylic acid 
methyl ester 

348 

1486 / p 

] 

6-( 1 -methy l-piperidin-4-y 1)-1 -
(toluene-4-sulfonyl)- IH-indole 
-2-carboxylic acid methyl ester 

427 

1487 

l-benzenesulfonyl-5-fluoro-6-
morpholin-4-y lmethyl- 1H-
indole-2-carboxylic acid 
ethyl ester 

447 

' 1483 i o 

^A 

l-benzenesulfonyl-5-(4-ter£-
butoxy carbonyl-piperadin-1 -
ylmethyl)- IH-mdole~2~ 
carboxylic acid ethyl ester 

528 

1489 -v i £ >k . " rsO Si n <"> 
pi] ^ ^ 

1 -benzenesulfonyl-6-(tert-butyl 
-diphenyi-silanyloxymethyl) 
-lH-indole-2-carboxylic acid 
methyl ester 

584 

14-90 
. s. 1 -benzene sulfonyl - 5 -(4-tert-

butoxycarbonyl-piperadin-1 -
ylmethyl)- lH-indole-2-
carboxylic acid ethyl ester 

528 

Step 40: Synthesis of (2-methyl-lH-benzimidazol-5-yl)-hydrazine dihydrochloride (1491) 
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2HCI H 
N 

/ 
KN 2 

5-Amino-2-methyl-IH-benzimidazol hydrochloride (16.51 g) was dissolved in 
concentrated hydrochloric acid (200 ml), and this was cooled to 0°C. An aqueous solution (15 

5 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 (II) 
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- lH-benzimidazol~5~yl)-hydrazine dihydrochlide was 

10 obtained. 

ESI (LC-MS positive mode) m/z 163 [(M+H)+] 

The compounds of numbers 1492 to 1496 listed in Table 32 were synthesized as 
15 described in Step 40. 

Table 32 
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Com­
pound 
No. 

Structure Compound name m/z 

1492 2HCtf3 
K.N' 

(2-ethyl- lH-benzimidazol-5-
yl)-hydrazine dihydrochloride 177 

1493 
H-A I 

H.N \=/ 

(2 -i sopropy 1-1 H-b enzimi dazol 
-5-yl)-hydrazine 
dihydrochloride 

191 

1494 
H.M ^ 

(2 -propyl -1 H-b enzi midazol -5 -
yl)-hydrazine dihydrochloride 191 

1495 
iJc 

KJi "-•=/ 

(2-trifluoromethyl-lH-
benzimidazol-5-yl)-hydrazine 
dihydrochloride 

217 

1436 (2-benzyl-lH-benzimidazol-5-
yl)-hydrazine dihydrochloride 239 

Step 41: Synthesis of (7-fiuoro-2-methyl-lH-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\45,6'- tri-i-propyl-1,1'-biphenyl (X-PHOS) (4.2 mg, 0.0088 mmol) 

10 were dissolved in tert-amyl alcohol (2.4 jil, 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 

15 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-lH-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-lH-benzimidazol-5-yl)-hydrazine (325 mg) and 
ethanoi (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-lH-benzimidazol-5-yl-hydrazine dihydrochloride (90 mg, 80%) was 
obtained. 

'H-NMR (DMSO-DS) 5: 7.11 (l.OH, d, J = 1.8 Hz), 6.99 (l.OH, 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-lH-benzimidazol-5-yl-hydrazine dihydrochloride (1498) was 
synthesized as described in Step 41. 

20 F 

ESI (LC-MS positive mode) m/z 181[(M+H)+] 

Step 42: Synthesis of 6-bromo-2-difluoromethyl-lH-benzimidazole (1499) 
25 

H 

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 

5 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-lH-benzimidazole was obtained as a pale yellow solid (1.0 g, 
85.4%). 

10 'H-NMR (DMSO-De) 8: 13.51 (IH, brs), 7.86 (IH, d, J = 1.8 Hz), 7.62 (IH, d, J = 8.5 Hz), 7.44 
(IH, dd, J = 8.5, 1.8 Hz), 7.41-7.14 (IH, m) 
ESI (LC-MS positive mode) m/z 247, 249 [(M+H)+] 

Step 43: Synthesis of 
15 6-bromo-2-difluoromethyl-l-(2-trimethylsilanyl-ethoxymethyl)-lH-benzimidazole (1500) 

\ / 
Si-

(2-Chloro-methoxy-ethyl)-trimethyl-silane (1.1 ml, 6.4 mmol, 1.5 eq.) was added to an 
20 anhydrous dichloromethane solution (22 ml) of 6-bromo-2-difluoromethyl-lH-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, 

25 6-bromo-2-difluoromethyl-1 -(2-trimethyIsilanyl-ethoxymethyl)-1 H-benzimidazole was obtained 
as a yellow solid (1.37 g, 85%). 

!H-NMR (DMSO-D6) 8: 8.07-8.02 (IH, m), 7.78-7.74 (IH, 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, J - 8.4, 2.6 Hz), -0.10 (9H, s) 

30 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-yl]-hydrazine 
hydrochloride (1501) 

\ / 
Si-

HC1 

5 
6-Bromo-2-difluoromethyl-1 -(2-trimethylsilanyl-ethoxymethyl)-1 H-benzimidazole (754 

mg, 2.0 mmol), Tris(dibenzylideneacetone)dipallad.ium (0) (92 mg, 0.1 mmol), 
2-dicyclohexylphosphino-2'.4',6'-tri-i-propyl-l,r-biphenyl (X-PHOS) (143 mg, 0.3 mmol), 
cesium carbonate (1.3 g, 4.0 mmol), and tert-butyl carbazate (794 mg, 6.0 mmol) were placed 

10 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, ferf-butoxycaxbonylated hydrazine 

15 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 
fer^-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 

20 [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)+] 
25 

Synthesis of l-(2-methyl-lH-benzo[d]imidazol-5-yl)hydrazine-l,2-dicarboxylic acid 
di-te7t~butyl mesilate 
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Step A 
A mixture solution of 5-iodo-2-methyl-lH-benzimidazole (10 g, 39 mmol), 

trimethoxy-methane (200 ml), and chlorotrimethylsilane (0.075 ml, 0.59 mmol) was heated and 
5 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 ?er/-butoxide was added thereto. 
This was concentrated under reduced pressure to provide crude 
l-dimethoxymethyl-5-iodo-2-methyl-lH-benzimidazole. 

10 
Step B 

A tetrahydrofuran solution (44 ml, 47 mmol) of 1.06 M cyclohexyl magnesium chloride 
was added to a mixed solution of crude l-dimethoxymethyl-5-iodo-2-methyl-lH-benzimidazole 
and tetrahydrofuran (79 ml). This was stirred at -20°C under a nitrogen atmosphere for two 

15 hours. Atoluene solution (40 ml) of di-ferr-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 

20 solution (50 ml) of 2% sodium bicarbonate. Then, l-methyl-pyrrolidin-2-one (15 ml) was 
added thereto, and this was concentrated under reduced pressure to provide a 
l-methyl-pyrrolidin-2-one solution (48 ml) of crude 
1 -(1 -(dimethoxymethyl)-2-methyl-1 H-benzo[d]imidazol-5-yl)hydrazine-1,2-dicarboxylic acid 
di-ter?-butyl. 

25 Isopropyl acetate (61 ml), water (0.2 ml), and mesylic acid (0.87 ml) were added to the 
l-methyl-pyrrolidin-2-one solution (16 ml) of crude 
l-(l-(dimethoxymethyl)-2-methyl-lH-benzo[d]imidazol-5-yl)hydrazine-l ,2-dicarboxylic acid 
di-rerf-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 

30 l-(2-methyl-lH-benzo[d]imidazol-5-yl)hydrazine-l52-dicarboxylic acid di-fer^-butyl mesilate 
(4.3 g, 73%). 
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1 H-NMR (CD3OD) 8: 7.87 (l.OH, m), 7.69-7.53 (2.0H, m), 2.84 (3.0H, s), 2.70 (3.OH, s), 
1.52-1.47 (18H, m) 

Crude l-dimethoxymethyl-5-iodo-2-methyl-lH-benzimidazole was prepared using 
magnesium chloride instead of chlorotrimethylsilane in step A (a reaction conversion rate of 

5 98%). 
Crude l-dimethoxymethyl-5-iodo-2-methyl-lH-benzimidazole was prepared using 

lithium chloride instead of chlorotrimethylsilane in step A (a reaction conversion rate of 98%). 
Crude l-dimethoxymethyl-5-iodo-2-methyl-lH-benzimidazole was prepared using 

benzoic acid instead of chlorotrimethylsilane in step A (a reaction conversion rate of 97%). 
10 Crude l-(l-(dimethoxymethyl)-2-

methyl-lH-benzo[d]imidazol-5-yl)hydrazine-L2-dicarboxylic acid di-ferr-butyl was prepared 
using a tetraliydrofuran solution of isopropyl magnesium chloride instead of a tetrahydrofuran 
solution of cyclohexyl magnesium chloride in step B (a reaction conversion rate of 96%). 

15 Synthesis of l-(2-methyl-lH-benzo[d]imidazol-5-yl)hydrazine-l,2-dicarboxylic acid 
di-ferf-butyl malate tetrahydrofuran solvate 

20 l-(2-Methyl-lH-benzo[d]imidazol-5-yl)hydrazine-l ,2-dicarboxylic acid di-terf-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%). 

1 H-NMR (CD3OD) 8: 7.77 (l.OH, m), 7.64-7.53 (2.0H, m), 6.26 (2.0H, s), 3.74-3.71 (4.0H, m), 
25 2.80 (3.OH, s), 1.90-1.85 (4.0H, m), 1.51-1.48 (18H, m) 

Step 45: Synthesis of l-(4-methoxy-benzyl)-lH-pyrrole-2-carboxylic acid ethyl ester (1502) 
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O 

60% Oily sodium hydride (362 mg) was washed with hexane, and this was suspended in 
anhydrous N.N-dimethylformamide (DMF) (5 ml). An N,N-dimethylformamide (DMF) 

5 solution (15 ml) of lH-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 

10 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)+] 
15 

Step 46: Synthesis of 4-bromo-lH-pyrrole-2-carboxylic acid ethyl ester (1503) 

(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 ethanoi solution (100 ml) of 10% sodium ethoxide on 
ice over 20 minutes. The solvent was concentrated under reduced pressure. The resulting 

20 lH-Pyrfole-2-carboxylic acid ethyl ester (10 g) was dissolved in carbon tetrachloride 
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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%). 

5 
ESI (LC-MS positive mode) m/z 218, 220 [(M+H)+] 

Step 47: Synthesis of 4,5-dibromo-l-(4-methoxy-benzyl)-lH-pyrrole-2-carboxylic acid ethyl 
ester (1504) 

10 

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 

15 l-(4-methoxy-benzyi)-lH-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 

20 (hexane/ethyl acetate). Thus, 4,5-dibromo-1 -(4-methoxy-benzyl)-1 H-pyrrole-2-carboxylic acid 
ethyl ester was obtained as an oily pale brown material (2.99 g, 92%). 

O 

ESI (LC-MS positive mode) m/z 416, 418, 420 [(M+KTf] 

25 Step 48: Synthesis of 
[5-amino-l-(2-methyI-lH-benzimidazol-5-yl)-lH-pyrazoi-4-yl]-[4-phenyl-l-(toluene-4-sulfonyl) 
-1 H-pyrrol-2-yl]-methanone (1505) 
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Dioxane (1.5 ml) and an aqueous solution (1.5 ml) of 1 M sodium bicarbonate were 
added to 

5 [5-amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4-bromo-l-(toluene-4-sulfonyl) 
-lH-pyrrol-2-yi]-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. 

10 After HPLC purification, the eluate was desalted using PLHC03 cartridge (PoIymerLabs), and 
then concentrated under reduced pressure. Thus, 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yl]-[4-phenyl-l -(toluene-4-sulfonyl) 
-lH-pyrrol-2-yl]-methanone was obtained as ayellow powder (15 mg, 26%). 

15 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. 

20 Table 33 
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Com­
pound 
No. 

Structure Compound name m/z 

150-6 

0 
LH NH, 

^ H 

[5-amino-1 -(2-methyl- 1H-
benzimi dazol - 5 -y 1)-1 H-pyrazol 
-4-yl]-[l-(4-methoxy-benzyl) 
-4,5-diphenyl-lH-pyrrol-2~yl] 
-methanone 

57$ 

" 1507 

O v^. 

XJi /Sr ^ s 
\ L ."N Jl P"2 » yy\Xr<x ri " w '*—!•/ [5 -amino-1 -(2-methyl- 1H-

benzimidazol-5-yl)-IH-pyrazol 
-4-yl]-[l-(4-methoxy-benzyl) 
-4,5-dipyridin-3-yl-lH-pyrrol 
-2-yl]-methanone 

581 

1508: 

^? 
O'S'O 

I ^ 

(Y ct^N 
Y " CXr U H 

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

571, 
573 

1509 

if""* 
0-3=0 
Ji 0 

^ .iQv—T'W. 

[ 5-amino-1 -(2 -m ethyl - 1H-
benzimidazol-5-y 1)-IH-pyrazol 
-4-yl]-[4-(4-fiuoro-phenyl)-l-
(toluene-4-sulfonyl)-IH-pyrrol 
-2-yl]-methanone 

555 

1510 

0 -S=0' 
r-H P 

Xj^^K NH2 

9 0tXr 

[5~amino-l~(2~methyl-lH-
benzimidazol-5-yl)- IH-pyrazol 
-4-y I]- [4-(3-fluoro-phenyl)-1 -
(toluene-4-sulfonyl)-IH-pyrrol 
-2-yl]-methanone 

555 
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Compound No, Structure Compound name m/z 

1591 
N )7 NH, 

~0 

[5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-

py razo I-4-yl] - [ 1 -(4-
methoxy-benzyl)-4-(4-
methoxy-phenyI)-lH-

pyrrol-2-yl]-mcthanonc 

533 

1592 

°xx 
^vi T' N. , 

q 
0 / 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yI)-lH-

py razol-4-yI] - [l-(4-
methoxy-benzy!)-4-(3-
methoxy-phenyl)-lH-

pyrrol-2-ylj-methanone 

533 

1593 

x 
/~^ -N—<f ')—NH /=*( N Wy 

\-J 
F 

[5-ammo-l-(2-methyl-lH-
benzimidazol-5-yI)-lH-

pyrazol-4-yI] - [4,5-bis-(3-
lluoro-phenyI)-l-(4-

methoxy-benzyi)-lH-pyrrol-
2-yl]-methanone 

615 

1594 

/ 
0 

0^ 
r~N P JJ>—\ NH2 FtXT C^YY-
1 W^-j, 

[5-amino-l-(2-methyi-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yI]-[4-(5-fluoro-2-
rnethoxy-pheiiyI)-l-(4-

methoxy-benzyl)-lH-pyrrol-
2-yI]-methanone 

551 



272 

1595 

0 

°N AJ 
Ot J /P 

X_/NHE 

N is \ y~~ 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yl)-lH-

pyrazo!-4-yI]-[l-(4-
methoxy-benzyl)-4,5-bis-(4-

methoxy-phenyl)-1H-
pyrroI-2-yIj-methanone 

639 

1596 
h. 

/ 

F~P Vl^rV 
H 

[5-amino-l-(2-methyl-lH-
benzimidazoI-5-yI)-lH-
py razo I-4-y 1 ] - [4- (2,4-

difluoro-phenyl)-3-(4-
methoxy-benzyl)-lH-pyrroI-

2-yI]-methanone 

539 

1597 

/ 

N >, T V 

[5-amino-l-(2-methyI-lH-
benzimidazol-5-yI)-lH-

pyrazo!-4-yl]-[l-(4-
methoxy-benzyI)-4-(4-

trifluoromethoxy-phenyi)-
lH-pyrrol~2-yl]-methanone 

589 

1598 
JB. 

H 

[5-amino-l-(2-methyMH-
benzimidazol-5-yI)-lH-

pyrazo I-4-y I ]-[l-(4-
methoxy-benzyi)-4,5-bis-(3-

methoxy-phenyl)-lH-
pyrroI-2-yl]-methanone 

439 

[Examples 201: Synthesis of 
[5-amino-1 -(2-methyl-1 H-benzimidazol-5-yl)-1 H-pyrazol-4-yi]-(4,5-dibromo- lH-pyrrol-2-yl)-m 

5 ethanone] 

[5-Amino-l-(2-methyl-lH-benzimidazol-5-yl)-lH-pyrazol-4-yl]-[4,5-dibromo-l-(4-met 
10 hoxy-benzyl)-lH-pyrrol-2-yI]-methanone (317 mg) was dissolved in ethyl acetate/sulfuric acid 
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(4/1; 5 ml). 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%). 

1 H-NMR (DMSO-D6) 5: 12.88 (IH, s), 12.46 (IH, s), 8.19 (IH, s), 7.63 (IH, d, J = 8.7 Hz), 
7.56-7.54 (IH, m), 7.27-7.26 (3H, m), 6.90 (IH, 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. 

Table 34 

Example Structure Compound name m/z 1 H-NMR 

2.02 

CXj o 
or <5^ 

[ 5-amino-1 -(2-mcthyl-1H-
henzimidazol-5-yl)-]H-p}Tazol-4-ylj 
-(4,5-diphcnyl-lH-pyrro!-2-yi)-
melhanone 

459 
1 H-NMR (CD30D) 6 : 8.22 (1H, s), 7.73-7.Q4 

(3H. m), 7.60-7.51 (2H, m), 7.45-7.38 (3H. m). 
7.37-7.18 (9H, m), 2.61 (3H, s). 

203 

[ 5-amino-1 -(2-methyl-l H-
benzimidazol-5-yl)-lH-pyra2ol-4-ylj 
-(4.5-aipyridm-3-yi-lH-pyrroi-2-yJ)-
methanone 

461 

1 H-NMR (DMSO-D6) 6 : 12.39 (1H, s), 8.56 
(1 H, dd, J = 7.9, 2.1 Hz), 8.52 (1H, dd, J = 4.7, 
1.1 Hz). 8.43 (1H. dd, J = 4.7, 1.6 Hz), 8.38 (l H, 
s). 7.81 (1H, dt. J =7.9, 15 Hz), 7.72 (1H, dt, J 
= 8.0, 2.0 Hz), 7.63-7.59 (2H, m), 7.42 0 H, t, J = 
3.7 Hz), 7.33 (1H, dd, J = 8.5, 3.7 Hz), 7.30 (l H, 
dd, J = 8.6, 2.0 Hz), 6.98 (2H, far s), 2.54 (3H, s). 
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Example Structure Compound name m/z 1 H-NMR 

240 

II o AA--T1 -
u .'«-•/ VNH -N wy 

\ / r~J 
- 0 

[5-a m i no-1 -(2-meth yl-1H-
benzimidazol-5-yi)-iH-

pyrazol-4-yl]-[4-(4-
methoxy-phenyl)-lH-

pyrrol-2-yl]-methanone 

413 

11.9 (1H, br s), 7.64-7.62 (2H, m), 7.56 
(1H, m), 7.51 (1H, m), 7.33-7.31 (3H, m), 
7.27-7.23 (1H, m), 6.96 <1H, m), 6.90 (2H, 
m), 6.75-6.73 (1H, m), 3.82 (3H, s), 2.60 
(3H, s) 

241 

J? N'-L N /•-< NH 
J'' > 

[5-amino-l -(2-methyl-lH-
benzimkiazol-5-y!)-lH-

pyrazol-4-yl|-|4-(3-
methoxy-phenyl)-1H-

pyrrol-2-ylj-methanone 

413 

11.9 {1H, brs), 7.69-7.62 (2H, m), 7.56 
(1H, m), 7.51 (1H, m), 7.33-7.31 (3H, m), 
7.27-7.23 (1H, m), 6.96 (1H, m), 6.90 (2H, 
m), 6.75-6.73 (1H, m), 3.82 (3H, s), 2.60 
(3H, s) 

242 
r>^S:VV^V <v- |5-amino-l-(2-mcthyl-lH-

benzimidazol-5-yI)-lH-
pyrazol-4-yl|-|4,5-bis-(3-

fluoro-phenyl)-IH-pyrroI-2-
yi]-methanonc 

495 
7.67 (1H, m), 7.41-7.28 (3H, m), 7.25-7.23 
(2H, m), 7.16-7.14 (2H, m), 7.10-7.05 (2H, 
m), 6.99-6.95 (1H, m), 2.65 (3H, s) 

243 
'O?. u 

}t C"'N"C£V 

|5-amino-l-(2-methyl-lH-
benzimidazoI-5-y!)-IH~ 

pyrazol-4-yi]-[4,5-bis-(4-
mctSioxy-phcnyl)-lH-

pynol-2-yI]-methanone 

519 
8.19 (1H, m), 7.66-7.64 (2H, m), 7.38-7.34 
(3H, m), 7.25-7.23 (2H, m), 7.14 (1H, m), 
6.91-6.84 (4H, s), 3.80 (3H, s), 3.76 (3H, s), 
2.61 (3H, s) 

244 

[5-amino-l~(2-mcthyS-lH-
benzimidazol-5-yl)-lH-
pyrazo!-4-y!|-[4-(2,4-

difiuoro-phenyi)-lH-pyrrol-
2-ylJ-methanone 

419 
8.30 (1H, m), 7.96-7.89 (1H, m), 7.69 {2H, 
m), 7.47-7.45 (2H, m), 7.42-7.39 (1H, m), 
7.26-7.21 (1H, m), 7.12-7.08 (1H, m), 2.60 
(3H, s) 

245 ^ v^CCr 
H 

|5-amino-l-(2-methyl-lH-
benzimidazol-5-yl)-lH-

pyrazol-4-yi|-[4-(4-
trifluoromethoxy-phenyl)-
lIl-pyrrof-2-yI]-methanone 

467 
12.5 (1H, br s), 11.9 (1H, br s), 8.39 (1H, 
m), 7.89-7.87 (2H, m), 7.64-7.55 {4H, m), 
7.33-7.31 (3H, m), 6.91-6.85 {2H, m), 2.54 
{3H, s) 

246 J ^-cxr 
[5-amino-l-{2-methyi-lH-

benzimidazol-5-yI)-lH-
pyrazol-4-yl]-[4,5-bis-(3-

methoxy-phcnyI)-lH-
pyrroI-2-yij-methanone 

51S 

12.5 (1H, br s), 11.9 {1H, br s), 7.65-7.63 
{1H, m), 7.58-7.55 (1H, m), 7.31-7.28 (1H, 
m), 7.25-7.18 (3H, m), 7.07 (1H, m), 6.96-
6.86 (6H, m), 6.80-6.78 (1H, m), 3.73 (3H, 
S), 3.69 (3H, s), 2.53 (3H, s) 

Pharmacological test methods 
5 1. Inhibitory activity against the FGFRl enzyme 

The FGFRl-inhibiting activity was measured based on the activity to inhibit 
phosphorylation of the biotinylated peptide EGPWLEEEEEAYGWMDF by the human FGFRl 
enzyme (Carna Biosciences, cat. 08-133). Phosphorylated biotinylated peptides were detected 
by the time-resolved fluorescent measurement using a europium cryptate-linked 

10 anti-phophotyrosine antibody and a streptavidin to which XL665, 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. 
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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 
5 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 XL665, a derivative of 
allophycocyanine, is linked. The 50% inhibitory concentration (IC50) was calculated based on 
the inhibitory rate against the control group without test substances. 

10 
3. Inhibitory activity against the FGFR3 enzyme 

The FGFR3-inhibiting activity was measured based on the activity to inhibit 
phosphorylation of the biotinylated peptide EGPWLEEEEEAYGWMDF by the human FGFR3 
enzyme (Carna Biosciences, cat. 08-135). Phosphorylated biotinylated peptides were detected 

15 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 (IC50) was calculated based on 
the inhibitory rate against the control group without test substances. 

20 Test results 
Compounds that have an activity of inhibiting FGFRl (IC50 of 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 (IC50 of 0.3 pM or less): 

25 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 (IC50 of 0.3 }iM 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 

30 
Table 35 
Example FGFRl 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 0.0032 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 0.0031 

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 0.0037 

42 0.0096 0.023 0.034 

43 0.017 0.017 0.070 

47 0.0027 0.0043 0.0054 

48 0.030 0.0089 0.11 

50 0.042 0.026 0.15 

52 0.016 0.0086 0.21 

53 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 0.58 

60 0.077 0.022 0.32 

62 0.035 0.016 0.36 

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 0.086 

79 0.018 0.010 0.027 

81 0.018 0.012 0.045 

82 0.024 0.0083 0.37 

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 0039™^ 0.015 

96 0.033 0.038 0.068 

98 0.011 0.017 0.065 

102 0.048 0.039 fhl6 
104 0.036 0.031 0.14 

107 0.0069 0.0084 0.018 

114 0.00032 0.012 0.012 

115 0.00067 0.0085 0.030 

121 0.087 0.11 0.13 

124 0.011 0.012 0.041 

126 0.39 0.26 2.1 

127 0.98 0.51 5.5 

131 0.21 0.067 9.8 

132 0.0014 0.0034 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 



150 0.0029 0.065 0.079 

151 0.082 * 0.32 0.92 

153 0.0079 0.011 0.036 

154 0.066 0.038 0.13 

155 0.0018 0.0063 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 0.094 

192 0.031 0.020 0.11 

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 0.35 

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 0.23 

[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 

LA compound represented by following general formula (I), isomer thereof, or a 
pharmaceutical acceptable salt thereof: 

5 

wherein Ri« R2, R3, and R4 each independently represents the group listed below: 
Ri represents hydrogen, hydroxy, halogen, cyano, nitro, CM haloalkyl, Cj.6 alkyl, C2-6 alkenyl, 
C2-6 alkynyl, C3.7 cycloalkyl, C6.i0 aryl CM alkyl, -OR5, -NR6R7, -(CRgR9)I1Z1, -C(0)NR]2R33, 

10 -SR14, -SOR15, -S02R]6, -NR17S02R!8, COOH, C6-10 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, -0C(0)R2i, -NR22C(0)R23, 
-NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, -OSO2R30, -S03R3i, or-Si(R32)3; 

15 R2 represents hydrogen, hydroxy, halogen, cyano, nitro, C1-4 haloalkyl, Ci.g alkyl, C2-6 alkenyl, 
C2-6 alkynyl, C3-7 cycloalkyl, Cwo aryl CM alkyl, -OR5, -NR6R7, ~(CRsR9)nZh -C(0)NRi2Ri3, 
-SR14, -SOR15, -SO2R16, ~NRi7S02Ri8, COOH, Cg-io 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 

20 independently selected from group Q, -COR19, -COOR20, -0C(0)R2i, -NR22C(0)R23, 
-NR24C(S)R25, -C(S)NR26R27, -S02NR28R29, -OSO2R30, -S03R3]5 or -Si(R32)3; or 
Ri and R2, 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; 

25 R3 represents hydrogen, Cj.5 alkyl, Ce-io aryl C].6 alkyl, or C1.4 haloalkyl; 
R4 represents hydrogen, halogen, C1-3 alkyl, Ci_3 perfluoroalkyl, cyano, methanesulfonyl, 
hydroxyl, C1-4 alkoxy, or amino; 
A represents indole or pyrrole; 
R5 represents C1.5 alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl Ci.3 alkyl, C2-6 alkenyl, C2-6 alkynyl, 
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CM haloalkyl,. C3.3 alkoxy C3-4 alkyl, C1-3 alkoxy CM alkoxy CM alkyl, CM aminoalkyl, CM 
alkylamino CM alkyl, di(Cj-4 alkyl)amino CM alkyl, Cg.jo aryl, C6-10 aryl C1.3 alkyl, or 3- to 
10-membered heterocyclyl C1.3 alkyl, 3- to 10-membered heterocyclyl, 5- to 10-membered 
heteroaryl, 5- to 10-membered heteroaryl C1.3 alkyl, C\^ monohydroxy alkyl, Ci.g dihydroxy 

5 alkyl, or C3-6 trihydroxy alkyl which is optionally substituted by one or more groups 
independently selected from group Q; 
R6 and R7, which are the same or different, each represents hydrogen, CM alkyl, C2-6 alkenyl, 
C2-6 alkynyl, CM haloalkyl, Cj.3 alkoxy CM alkyl, Cg-io aryl C3.3 alkyl, 3- to 10-membered 
heterocyclyl C1-3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl. C3.6 monohydroxy alkyl, 

10 C}.6 dihydroxy alkyl, Q.t trihydroxy alkyl, 3- to 10-membered heterocyclyl, CM aminoalkyl, 
Cj-4 alkylamino CM alkyl, di(CM alkyl)amino CM alkyl, or cyano(Cj_3 alkyl); or R6 and R7, 
together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5- to 
10-membered heteroaryl; 
n represents 1 to 3; 

15 R8 and R9, which are the same or different, each represents hydrogen, CM alkyl, or halogen; 
or alternatively, R§ and R$, together with a carbon atom linked thereto, form a cycloaliphatic 
ring; 
Zi represents hydrogen, NRJORU, -OH, or 3- to 10-membered heterocyclyl or 5- to 
10-membered heteroaryl which is optionally substituted by one or more groups independently 

20 selected from group Q; 
RI0 and Rn, which are the same or different, each represents CM alkyl, C2-6 alkenyl, C2-6 
alkynyl, CM haloalkyl, C1.3 alkoxy CM alkyl, cyano(Ci-3 alkyl), or C1.3 allcylsulfonyl CM 
alkyl; or alternatively, RJO and R31, together with a nitrogen atom linked thereto, form 3- to 
10-membered heterocyclyl or 5- to 10-membered heteroaryl; 

25 R12 and R13, which are the same or different, each represents hydrogen, CM alkyl, C2-6 
alkenyl, C2-6 alkynyl. CM haloalkyl, C1-3 alkoxy CM alkyl, C&_io aryl, 5- to 10-membered 
heteroaryl, 3- to 10-membered heterocyclyl, C6_3o aryl CM alkyl, 3- to 10-membered 
heterocyclyl C3.3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl, cyano(Cj.3 alkyl), C3-3 
alkylsulfonyl CM alkyl, 3- to 10-membered cycloaliphatic ring, 5- to 10-membered heteroaryl, 

30 or 3- to 10-membered heterocyclyl; or alternatively, R12 and R23, 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; 
R14 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C6-10 aryl which is 
optionally substituted by one or more groups independently selected from group P, or 5- to 

35 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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R15 represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, €5-10 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; 

5 Rig represents CM alkyl, C2-6 alkenyl, C2-6 alkynyl, CM haloalkyl, C6-10 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; 
Rn represents hydrogen or CM alkyl; 

10 Rl8 represents CM alkyl, C2~6 alkenyl, C2.6 alkynyl, CM haloalkyl, C6-io 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; 
R19 represents hydrogen, CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-30 aryl, or 5- to 

15 10-membered heteroaryl or 3- to 10-membered heterocyclyl which is optionally substituted 
by one or more groups independently selected from group Q; 
R20 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 
R2] represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Cg-io aryl, 5- to 10-membered 

20 heteroaryl, or 3- to 10-membered heterocyclyl; 
R22 represents hydrogen, CM alkyl, or CM haloalkyl; 
R23 represents hydrogen, CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6_i0 aryl, 5- to 
10-membered heteroaryl, or 3- to 10-membered heterocyclyl; 
R24 represents hydrogen, CM alkyl, or CM haloalkyl; 

25 R25 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 
R26 and R27, which are the same or different, each represents hydrogen, CM alkyl, C2-6 
alkenyl, C2~6 alkynyl, CM haloalkyl, Ci_3 alkoxyl CM alkyl, C6-io aryl, 5- to 10-membered 
heteroaryl, 3- to 10-membered heterocyclyl, Cg.io aryl CM alkyl, 3- to 10-membered 

30 heterocyclyl C1.3 alkyl, 5- to 10-membered heteroaryl C1.3 alkyl, cyano(Ci-3 alkyl), C].3 

alkylsulfonyl CM alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, R26 and 
R27, together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-
to 10-membered heteroaryl; 
R2g and R29, which are the same or different, each represents hydrogen, CM alkyl, C2.6 

35 alkenyl, C2-6 alkynyl, CM haloalkyl, C].3 alkoxyl CM alkyl, C6-io aryl 5- to 10-membered 
heteroaryl, 3- to 10-membered heterocyclyl, C6-io aryl CM alkyl, 3- to 10-membered 
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heterocyclyl C1-3 alkyl, 5-to 10-membered heteroaryl C1.3 alkyl, cyano(Ci-3 alkyl), C[.3 

alkylsulfonyl C1-4 alkyl, or 3- to 10-membered cycloaliphatic ring; or alternatively, R2g and 
R29, together with a nitrogen atom linked thereto, form 3- to 10-membered heterocyclyl or 5-
to 10-membered heteroaryl; 

5 R30 represents CM alkyl, C3.7 cycloalkyl, CM haloalkyl, Ce-io aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 
R3I represents CM alkyl, C3-7 cycloalkyl, CM haloalkyl, C6-10 aryl, 5- to 10-membered 
heteroaryl, or 3- to 10-membered heterocyclyl; 
R32 represents CM alkyl or Ce-10 aryl; 

10 <groupP> 
halogen, CM alkyl, CM haloalkyl, -OH, C1-3 alkoxy, C1.3 haloalkoxy, 3- to 10-membered 
heterocyclylamino, -SO2R16, -CN, -NO2, and 3- to 10-membered heterocyclyl; 
<group Q> 
halogen, CM alkyl, CM haloalkyl, -OH, C1-3 alkoxy, C}.6 monohydroxy alkyl, Q.6 dihydroxy 

15 alkyl, C] _6 trihydroxy alkyl, 3- to 10-membered heterocyclyl amine, -S02Ri6> -CN, ~N02, C3.7 
cycloalkyl, -COR?9, and 3- to 10-membered heterocyclyl which is optionally substituted by 
CM 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 

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

25 2. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of claim 1, 
wherein R3 represents hydrogen, CM alkyl, Cg-io aryl CM alkyl, or C1.3 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: 

30 [5-amino-l -(2-methyl-l H-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(lH-indol-2-yl)-methanone, 
and 
[5-amino-l-(2-methyl-3H-benzimidazol-5-yl)-lH-pyrazol-4~yl]-(lH-indol-2-yl)-methanone. 

4. The compound, isomer thereof, or a pharmaceutically acceptable salt thereof of any one of 
35 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 
5 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 

10 1 to 4. 

8. The agent for preventing or treating cancer of claim 7, wherein the cancer is at least one 
selected from the group consisting of: 
breast cancer, acute myelocytic leukemia, pancreatic cancer, bladder cancer, prostatic cancer, 

15 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 
20 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 (In the formula, A represents a 5- to 10-membered heteroaryl group, or a Ce-io aryl group; Ri and 
R2 independently represent H. OH, X, CN, NO2, a CM haloalkyl group, a C1-6 alkyl group, or the 
like <Ri and R2 together form a (substituted) 3- to 10-membered heterocyclyl group or a 
(substituted) 5- to 10-membered heteroaryl group>; R3 represents H, a C1-5 alkyl group, a Ce-io 
aryl group, a C1-5 alkyl group, or a CM haloalkyl group; and R4 represents H, X, a C1.3 alkyl 

10 group, a CM haloalkyl group, OH. CN, N02, or the like.) 

R4 H ( I ) 


